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Building a Salvo Application with
Keil's Cx51 C Compiler and
uVision2 IDE

Introduction

Before You Begin

This Application Note explans how to use Kall's
(http://www.keil.com/) Cx51 compiler and pVision2 IDE to create
a multitasking Salvo application for the 8051 family of
microcontrollers.

We will show you how to build the Salvo application contained in
\'sal vo\ ex\ ex1\ mai n. ¢ for a generic 8051 microcontroller using
the Kell tools. For more information on how to write a Salvo
application, please see the Salvo User Manual.

If you have not already done so, install the Cx51 and pVision2
tools. With the pVision2 IDE you will be able to run and debug
this application in the simulator or on real hardware (if available).

Related Documents

The following Salvo documents should be used in conjunction
with this manual when building Salvo applications with Keil's
Cx51 compiler and pVision2 IDE:

Salvo User Manual
Salvo Compiler Reference Manual RM-KC51

Creating and Configuring a New Project

Create a new pVision2 project using Project — New Project. In
the Create New Project window, navigate to your working
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directory (in this case we've chosen c: \ t enp) and enter a name for
the project (we'll use nyex1) inthe File Name field:

Create New Project 2] x]
Savein: |a‘9mp S gl

other

File hamea Imyex] Save

Sawve as lype: IPrUJem Files (*.uw2) LI Cancel

A

Figure 1: Creating the New Project

Click on Save to continue. The Select Devices for Target
"Target 1' window appears. Under the CPU tab select and expand
Generic:

Select Device for Target 'Target 1' 2] x]
cru |

Vendor:  Generic

Device 8051 (all Wariants) ™ Use Extended Linker (LX51) instead of BLAT
Farmily: MCS-51 = Wse Extended|AssermRler(Axa1) nete adlar A5
Data base contents: Description

3 Q Atmel ;I 8051 based CMOS or MMOS Microcontroller with ;I
el Q Atrmal Wirsless & uC 32 1{Olines, 2 Timers/Counters, b Interrupts /2 priority levels
28 Cybemstic Micro Systams 4 KB ROM, 128 Bitas on-chip RAM
=% Cygnal Integrated Products
= Cypress Semiconductor
@ Daewoo
1 Dallas Semiconductar
@ Domosys
=] 0 Generic
----- (11 8031 (all Variants)
----- (11 8032 (all Variants)
----- (18051 (all Variants)
----- (13 8052 (all Variants)

(3 G186 (all Variants)

(3 C167 (all Variants)
& Honewwell = |

OK | Cancel |

Figure 2: pVision2 Device Selection Window with
Generic 8051 Selected

Select 8051 (all Variants) and click on OK to continue.

Now let's setup the project's options for Salvo's pathnames, etc.
Choose Project — Options for Target 'Target 1' — Cx51 and
define any symbols you may need for your project in the
Preprocessor Symbols — Define area’ In the Include Paths,
add\ sal vo\i nc:
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Options for Target "Target 1' 2] x]
Targetl Output I Listing C51 |A51 | BL51 analel BL51 M\EC' Debugl
i Preprocessor Symbols
Define; |55
Undefine I
[ Code Optimization
J WWiarmings:  |Warninglevel 2 j
Lewvel: | 8: Reuse Camrmaon Entry Code -
I Bits to round for float compare: |3 -
Emphasis: |Favor speed -| [T Global Register Coloring
g P ¥ Internupt vectars af address 00000
[iikenCate Paski AP ACALL
[|tinkesCadeiRaching (max / ) ™ Keepwariables in order
Don't hzolut [EX
i Bl elill el ez ¥ Enahle ANS| integer promaotion rules
Include IC \sahvolinc J
Faths
Misc I
Caonitrols
Compiler  |BROWSE INCDIR(c:\salvoling) DEFINE (SYSI) DEEUG OBJECTEXTEND ;I
control
string =l
QK | Cancel | Detfaults |

Figure 3: Cx51 Options for Target

Click on OK to finish configuring your project.

Adding your Source File(s) to the Project

Now it's time to add files to your project. Choose Project —
Targets, Groups, Files — Groups / Add Files, select Source
Group 1 under Available Groups, click on Add Files to
Group..., navigate to your project's directory, select your nai n. ¢
and click on Add. Y our project window should now look like this:

x|

=i Target1
B3 Source Group 1
- [#] main.c

" Biries [Freos | QBooks |

Figure 4: pVision2 Project Window with your Source
File(s)

Click on Close after you are adding source files to your project.

Creating Groups for Salvo Files

For legibility and organizational purposes, we recommend you add
additional groupsto your project to hold Salvo files. They are:

Salvo Configuration File
Salvo Libraries
Salvo Sources
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Add these groups now using Project — Targets, Groups, Files
— Groups / Add Files — Group to Add. When done, your
project window should look like this:

x|

EE Target1
=-£3 Source Group 1
T mainc

N Files @Regs I;QBooks I

Figure 5: pVision2 Project Window with your Source
File(s) and Salvo Groups

Adding Salvo-specific Files to the Project

Adding a Library

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

For alibrary build, a fully-featured Salvo freeware library for the
Cx51 compiler is sfc51sdab. | i b.> Choose Project — Targets,
Groups, Files — Groups / Add Files, select Salvo Libraries
under Available Groups, click on Add Files to Group..., choose
Library file (*.lib) under Files of type, navigate to the
\'sal vo\ | i b\ kc51 directory, and select sf c51sdab. | i b:

Add Files to Group 'Salvo Libraries'
ED - ol ol o

] sfc51 kecle lib (o8] 551 bt lib SE

] sfcS1lick.lib ] sfc51lita.lib

] sfcS1lice lib ] sfc5 itk lib ] sfc51 xealib o8] 51 e lib EE
=] sfcS1liea.lib ] sfc51lite.lib ] sfc51 kb lib o] sfcS1sdaalib EE
=] sfcS1liek.lib =] sfcE1Ixaa.lib =] sfc51Ixee lib =] sfc51sdab lib EE
=] sfcS1liee lib =] sfcE1Ixab.lib &) sfcB 1 lxmalib =] sfc51sdae.lib EE
=] sfcS1limalib =] sfc1Ixae.lib &) sfcB 1 kb lib =] sfc1sddalib EE
] sfcS1limb lib ] sfcE1lxda.lib ] sfc5 1 beme lib ] sfc51sddb lib EE

] stcE1lime ik i8] sfeB1 b lib i8] sfc5T beta liba ] stch1sdde lib o8] st
4 1 |

Iafc51 sdlab lib Add

File name:

Files of type: ILibraryfiIe (*lik)

Figure 6: Adding the Library to the Project

Click on Add, then on Close when you are finished. You can find
more information on Salvo libraries in the Salvo User Manual and
in the Salvo Compiler Reference Manual RM-KC51.
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Adding Salvo's mem.c

Salvo library builds also require Salvo's mem ¢ source file as part
of each project. Choose Project — Targets, Groups, Files —
Groups / Add Files, select Salvo Sources under Available
Groups, click on Add Files to Group..., navigateto\ sal vo\ src,
select mem ¢ and click on Add:

Add Files to Group 'Salvo Sources' 2
Lookin: [ ~ =) o e
array.c cyclich.c eflag.c inittch.c B mi
B hinserm o B oyrlichi o [®] eflag?.c [®]license.c [
[E] hinsem?2.c B cyclic?.c [®] id.c [®]merm.c [®
& chk.c B debug.c [®]eventc [®]mso.c [®
& cyclic.c E|delay.c [®midlec [ msgz.c &) o
& cyclicz.c B delay?.c [®]initc [®msgo.c [®] i
& cyclic3.c B delay3.c [®]initech.c [®msgg2.c [®] e
& cyclicd.c B destroy.c [®]initask.c [®msgg3c EE
< | 1|
Filename:  [mem.c Add
Files of type: ICSDurce file (*c) j Close |

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 6, your sal vocf g. h should contain only:

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

Listing 1: salvocfg.h for a Library Build

Create this file and save it in your project directory, e.g.
c:\tenp\sal vocfg.h. We also recommend adding it to the
project's Salvo Configuration File group using Project —
Targets, Groups, Files — Groups / Add Files, etc.

Note To add a header file (*. h) to a Group, in the Get Filetype
window you must specify that the file is of type Text Document
file for it to be accepted.

Y our project window should now look like this:
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Figure 7: Vision Project Window for Library Build

Proceed to

1=

=83 Target 1
E| &3 Source Group 1
-5 main.c
E-£3 Sakao Configuration File
[ salvacfyh
EE Salso Libraries
: sfch1sdablib
B3 Salvo Sources

& memc

1 Filex |§' Regs ] @Books I

Your project window should now look like this:

EE

=53 Target 1
EE Source Group 1
[ mainc
E| £3 Salvo Configuration File
e [d] salocigh
~E3 Salvo Libraries
E-£4 Salvo Sources
- [§ hinsem.c
- [§] delay.c
@ eventc
57 initc
- [§] inittask.c
- [3] mem.c
- [#] pordi&lc
- (5T gins.c
-~ [§] schedc
[ timer.c
5 idlec

1 Files |@ Reyz ] mﬁnnks

Figure 9: Project Window for a Source Code Build

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()

OS Wi t Bi nSem()
OSCr eat eBi nSemn()
OSCr eat eTask()
CSEi ()

CsSlnit()

GSSi gnal Bi nSem()
OSSched()

OSTi ner ()

You must add the Salvo source files that contain these user
services, as well as those that contain internal Salvo services, to
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:
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bi nsem ¢ nmem c

del ay. c port 8051. c
event. c gins.c
idle.c sched. c
init.c tinmer.c
inittask.c

To add these files to your project, choose Project — Targets,
Groups, Files — Groups / Add Files, select Salvo Sources
under Available Groups, click on Add Files to Group..., choose
C source file (*.c) under Files of type, navigate to the
\'sal vo\ src directory, select® the *. ¢ files listed above, and click
on Add:

Add Files to Group 'Salvo Sources' 2]
Lookin: [ src - Bl @l
& inittch.c B msggd.c [®]sem.c B taské.c
[E]license.c [ portpicifc [®]semz.c [E]task?.c
B mem.c [®] prio.c [®] stop.c [E]taskic
[E]msg.c [®]pric2.c [E]taskc [E]tick
[E]msg2.c [®gdelc [E]taskec [E]tid.c
[E]msgo.c [®] gins.c [E]taskic [E]timer.c
[ msgg2.c [®]rptc [E]taskdc [ util.c
[ msgg3.c [®] sched.c [E]tasks.c [E]verc
1 I3
File narne: I"t\mer.c" "delay.c" "eventc" "idle.c’ Minit.c" "initas Add
Files of type: IC Source file (*.c j Close |

Figure 8: Adding Salvo Source Files to the Project

Click on Close when finished.

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:

#defi 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
#define OSLOC ALL data

Listing 2: salvocfg.h for a Source Code Build

Create this file and save it in your project directory, e.g.
c:\tenp\sal vocfg.h. We also recommend adding it to the
project's Salvo Configuration File group using Project —
Targets, Groups, Files — Groups / Add Files, etc.
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Note To add a header file (+. h) to a Group, in the Get Filetype
window you must specify that the file is of type Text Document
file for it to be accepted.

Y our project window should now look like this:

==

B33 Targetl
E-E3 Source Group 1
- [§ mainc
--£5 Salva Canfiguration File
.~ [3] salocigh
E Salvo Libraries
553 Salvo Sources
- [§] hinsem.c
57 delay.c
@ eventc
[ initc
- [§] inittask c
- [§] merm.c
- [#] porB0Blc
5 gins.c
- 5] schedc
- [§ timer.c
- [§ idlec

1 Files |§ Reiz ] ':Qﬂooks

Figure 9: Project Window for a Source Code Build

Building the Project

For a successful compile, your project must also include a header
file (e.g. #i ncl ude <reg51. h>) for the particular chip you are
using. Normally, thisis included in each of your source files (e.g.
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 Target or Project — Rebuild all target files.
The build results can be seen in the Build window:

Bui | ding targer 'Target 1'
conpiling timer.c...

conpi ling delay.c...

conpiling event.c...

conpiling idle.c...

conpiling init.c...

conpiling inittask.c...

conpiling memc...

conpi |l i ng port8051.c...

conpiling gins.c...

conpi ling sched. c...

conpiling binsemc...

i nking...

Program Si ze: data=46.0 xdata=0 code=1028
"nyex1" — 0 Error(s), 0 Warning(s).

Listing 3: Source Code Build Results

AN-13 Building a Salvo Application with Keil's Cx51 C Compiler and pVision2 IDE



SUINY Application Note

This example uses a total of 46 bytes of RAM in the dat a space,
and 1028 bytes of ROM in the code Space.

Note The pVision2 projects supplied in the Salvo for 8051 family
distributions contain additional help files in each project's Salvo
Help Files group.

Testing the Application

You can test and debug this application using the pVision2
simulator or real hardware. You launch the debugger after a
successful build by choosing Debug — Start/Stop Debug
Session.

You can use al of the IDE's supported features when debugging
and testing Salvo applications. This includes breakpoints, profiling,
watch windows, tracing, etc.

1% myex] - Vision2 o [=[ 3
File Edit Yiew Project Debug Peripherals Tools SYCS Window Help
B R -] a4
@ &|amE el
g homren 2B QEYSOE A
= B C:\temp\main.c S [=] I
Riegister | BT = 8l £ D:\salvorsrclINITTASK.C =lox]| =
o
T #if |OSUSE_ARRAYE &£& \OSDISAELE_TASK_PRIORI‘
>05typeErr 02InitPrioTask( OS3typeTchP tchP,
Jusnn) 0StypePrio pric ) |
Exwx
x OBtypeErr err:
A 0SIneCallDepth():
Egﬁfﬂi: if ( pric > OSLOWEST_PRID ) { EIJ
el | prioc = OSLOWEST_PRIO:
0SWarn ("0O5InitPrioTask", _
' OSMakeStr("incorrect task priorit
fiév’gr; OSLOWEST_PRIO)): B
K] Bz
s
Exwx
HLoad "C:tempamyex 1] | & Hame Yalue =
i i =) *tchP structtch {..}
“ status union <untagged> { ..}
P Cio=0C02
> nextTchP D:0x00 e
ASM ASSTGN = dly struct cuntagged> { .} =
AT I B ] ] A4 T Losals fitsich &1 WWeich #2 J Call Stack ]
Ready [ 162G UM Ry

Figure 10: Testing a Salvo Application in pVision2
Debugger

Note pVision2 supports debugging at the source code level. Only
applications built from the Salvo source code enable you to step
through Salvo services (e.g. OSCreateBinSen()) at the source
code level. Regardless of how you build your Salvo application,
you can always step through your own C and assembly code in the
IDE / debugger.
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Troubleshooting

Cx51 Error: can't open file 'salvo.h'

If you fail to add \ sal vo\i nc to the project's include paths (see
Figure 3) the compiler will generate errors like these:

H[Byild target 'Target 1 j’
T|ocompiling main.c. ..

main.c(13): error C318: can't open file 'salvo.h'

MAIN.C(28): error C132: '__0S3Label': not in formal parameter list

MAIMN.C(28): error Cl41l: syntax error near '_0OSLabel'

MAIN.C(33): error C13Z: '__0OELabel': not in formal parameter list

MAIN.C(33): error Cl4l: syntax error near 'void'

MAIN.C(34): error C132: 'Taskl': not in formal parameter list
MAIN.C(34): error Cl41: syntax error near '{'

MAIN.C(37): error C1l32: 'P1': not in formal parameter list
MAIN.C(38): error C132: 'O3_Delay': not in formal parameter list
MAIMN.C(39): error Cl41: syntax error near '}'

complling timer.c... -
A D fls | T ' o L|_I
Figure 11: 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 file sal vo. h, aswell as
other included Salvo header files.

If you fail to create a sal vocf g. h header file in the project's own
directory, the compiler will generate errors like these:

H[Byild target 'Target 1 ﬂ
Tlcompiling main.c...

ConBALVOSINCNZALYVO.H(279) : error C318: can't open file 'salvocfg.h'
MAIM.C(37): error C202: 'P1': undefined identifier

compiling timer.c...

CnBALVOSINCWBALYVO.H(279) 1 error C318: can't open file 'salvocfg.h'
compiling delay.c...

CoBALVOSINCNBALYVO.H(279) 1 error C318: can't open file 'salvocfg.h'
compiling event.c...

ConBALVOSINCNZALYVO.H(279) : error C318: can't open file 'salvocfg.h'
complling lnit.c...

ConBALVOSINCNBALVO . H(279) : error C318: can't open file 'salwvocfg.h'

compiling inittask.c... |;|
|»

ATATF M i Al

Figure 12: Compiler Error due to Missing salvocfg.h

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.

Cannot See Window Upon Opening Project

If you can't see a particular window after opening an pVision2
project that's part of a Salvo distribution, it may be because your
display's resolution is less than that used to create the project.
Select Window — Tile Horizontal to make al open windows
visible.
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Example Projects

Example projects for the Cx51 compiler and pVision2 IDE are
found in the \sal vo\tut\tul-6\sysi directories. The include
path for each of these projects includes \sal vo\tut\tul\sysi,
and each project definesthe sysl symbol.

Complete projects using Salvo freeware libraries are contained in
the project files \sal vo\tut\tul-6\sysi\tul-6lite. W2. These
projects also define the MAKE_W TH_FREE_LI B symbol.

Complete projects using Salvo standard libraries are contained in
the project files \sal vo\tut\tul-6\sysi\tul-6le. Ww2. These
projects also define the MAKE_W TH_STD_LI B symbol.

Complete projects using Salvo source code are contained in the
project files \sal vo\tut\tul-6\sysi\tul-6pro. w2. These
projects also define the MAKE_W TH_SOURCE symbol.

This Salvo project supports a wide variety of targets and compilers. For use
with pVision and the Cx51 compiler, it requires the SYSI defined symbol, as
well as the symbols MAKE_W TH_FREE_LI B or MAKE_ W TH_STD LI B for
library builds. When you write your own projects, you may not require any
symbols.

This Salvo Lite library contains al of Savo's basic functionality. The
corresponding Salvo LE and Pro library is slc51sdab.lib.

Y ou can Ctrl-select multiple files at once.
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