Propeller C library tutorial.

Since I had some difficulties with writing libraries and following the Learn tutorial and as well as
having posted in the forums, and getting good feedback, which helped in finally creating a
library that worked and re creating the library with success, I decided to re write the tutorial
using an asynchronous serial GPS unit with the math to do all of the conversions.

I will do this in BABY steps! So don’t get annoyed and I will post most of the cmm files

Step one let us start with a simple routine to capture the GPS data that is downloaded once a
second.

Start with a =simple program to download the gps feed and tease out two strings.
The BMC and GGA strings which will give one date, time, speed, lat and long as well
as altitude, geoid and dilution.
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e simple tools
fdserial for the serial feed

S iDeclare variahles

char GPFEED[100]:

char RMC[100];

11 char GGA[100]:

char gpsraw;

volatile char nmea[100]:;

/fForward declaratons for the two routines that will do the job.

VoA ED

void getdatalZ(): //receive data from gps

S Y - U

void start cogl);

J/Declare the rx/tx pins, mode and baud rate

int rx pin = 0;

int tx pin = 27;

int mode = 0;

int Baud rate = 3600;

J/5ince we are going to kick the heavy stuff to a cog to make this wark as we need to
Jf keep up with the feed

ffwe need to set up the cog.

int cog:;

onsigned int stack[128]: //5tack needed to run the cog
fdserial *GPS5:; /f/ FDSERIAZL INFUT
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int main() // Main function

start cog{):
print{™cog *d\n",cog);//verify that a new cog is started
while (1)
{
//print out the two strings
print (RMC) ;
print (GGA) ;
f/only two lines will print
print{"%c",CLEEOL) ;
print({"ic™, HOME) ;
paus= {500} ;

vold start cogl)
{

//open in new cog
cog=cogstart(getdataZ, NULL, stack,=2izeof (atack) )

m




>vold getdataZ()

(=i}

1
e

J/fstart gps feed

I &y &y oy v oy

{

2 GPS = fdserial open{rx pin,tx pin,mode ,Baud rate);
75  while(1}

JSfread in characters from the GBS
3 int idx = 0;
20 do

Bl {

82 gpsraw = fdserial_erhar(GPSj;

B3 GEFEED[id=++] = gpsSraw;

84 } while (gpsraw '= 13 &£& gpsraw !'= 10);
B85 GPFEED[id=] = 0; S/mull terminate

m

if {strncmp (GEFEED, "SGERMCYT, 6) — 0)
strocpyv (RMC, GEFEED) ;

if {strncmp{GPFEED, "3GPGGA", 6) — 0O}
strcpyv (GGR, GBFEED) ;
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Figure 1

I am using the PAM Q but this will work on others: https://www.parallax.com/product/28509.

Verify that the program works and then we can proceed.

Now we are going to save the project in a fashion that start our quest to create a simple library.

1. Save the project via the following path which in my case looked like this creating a folder
in the simple libraries folder and a subfolder then saving the program as “libgps10” in my
case, you can use what you want but the saved project MUST HAVE “lib” in front of it
found, via the forums. to a common mistake. Refer to figures 4, 5 and 6.
\Users\mm\Documents\SimpleIDE\Learn\Simple Libraries\gps10\libgps10



2. Open, as in my example gps10 and create a new folder, as in my example libgps10. Then

Mame

1 Audio

1 Convert

. Display

.. fresh gps
I gps

.. gps2

1 gps3

W gpst

1 gps3

1 gpsb

i gps?

L gps9

L gpsi0

L, Light

1 Misc

. Motor

L my libraries
1! new gps

. PropellerGCC
| Protocol

| Remote

.. Robotics
1 Sensor

1 Social

| TedDevices
L Tirne

L Utility

Date modified

3/17/2018 1:42 PM
3/17/2018 1:42 PM
3/17/2018 1:42 PM
5/20/2018 2:35 PM
6/23/2018 4:14 PM
5/20/2018 2:42 PM
5/20/2018 2:43 PM
5/26/2018 10:27 AM
5/26/201812:12 PM
6/9/2018 11:27 AM
6/9/2018 12:52 PM
6/10/2018 2:33 PM
6/23/2018 4:15 PM
3/17/2018 1:42 PM
3/17/2018 1:42 PM
5/6/2018 11:47 &AM
4/14/2018 4:29 PM
5/20/2018 2:58 PM
5/6/2018 11:47 AM
3/17/20181:42 PM
3/17/2015 1:42 PM
3/17/2018 1:42 PM
3/17/2018 1:42 PM
3/17/2018 1:42 PM
3/17/2018 1:42 PM
3/17/2018 1:42 PM
3/17/2018 1:42 PM

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File falder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder

save the project. As in my example it will be libgps10.

3. Verify via your file viewer that you have something that looks like figure 7.

Documents library

Size

gps10
Mame Date modified Type Size
| | libgps10 6/23/2018 417 PM File folder




Organize = New folder

3¢ Favorites Documents library
Bl Desktop libgps10
& Downloads Mame 2 1
[= OneDrive

"2l Recent Places

o Libraries
E] Documents
| My Documents
.. Public Documents
J‘ Music
|| Pictures
B videos

& Homegroup

18 Computer
&L Local Disk (C)

'?! Metwerk

File name:  libgpsl0

Save as type: | SimplelDE Project (*:side)

Documents library Arrange by:  Folder ~

libgps10

MName Date modified Type Size

|| libgps10 6/23/2018 4:19 PM C File 2KB
_E libgps10 6/23/2018 4:19 PM SimplelDE Applica... 1KB

Verify that the project is still working prior to moving on to the next step which will be the

start of creating the library.



REMEMBER WE WILL DO THIS

IN
BABY STEPS

NO OFFENCE

Now that all is working we are going to take the first step by making simple move of a small
section of the program to a header file with the extension of “.h” .

The “dot h” file is where all of the forward function declarations and variables that will be
passed from the library to your working project will live.

Click on the following path:

Project ->> Add tab to project and the following window should open.

't Favorites Documents library
B Desktop libgps10
& Downloads Fhsrnes

Arrange by:  Folder ¥

= Date modified Type

[ OneDrive
cmm

= gpsl0

File folder
H File 1KB

] Recent Places

i Libraries

.EI Documents
& Music

|| Pictures

H videos
& Homegroup

‘B Computer
£, Local Disk ()

€ Network

Filename:  New File

Save as type: | C Header File (*.h)

Change the save as type to “C header file (*.h) name it and save it. In this example I used
“gps10” so you should see something similar to the following:




File Project Edit Tools Program Help
SENED OXM&aE
Project Manager

libgps10.side
libgps10.c
gpsl0.h

Project Cptions | Compiler I Linker |

[ <]
ibgps10.c £ gps10.h 5%

= -

Start with a simple program to download the gps feed and tease out t|

[T

3 The BMC and GGA strings which will give one date, time, sSpeed, lat a
4 as altitude, geoid and dilution. =
5 %/

6 #include "simpletools.h" [/ Include simple tools

T //#include "fdserial.h” // Include fdaerial for the serial feed

B #include "gpsi0.h"

//Declare wvariables

char GPFEED[100];

char RMC[100]:

char GGA[100]:

char gpsraw;

volatile char nmea[100];

//Forward declaratons for the two routines that will do the job.
void getdataz(); //freceive daca from gps

18 void start cog():

Tl e T e T R
(IR IO O

1 &

o

20 //Declare the rx/tx pins, mode and baud rate

1int rx pin = 0;

I

22 int tx pin = 27;

24 int Baud rate = 9600;

Compiler Type [C '] 25 //5ince we are going to kick the heavy stuff to a cog to make this wor
26 // keep up with the feed

Memary Model [EMMMainRAMComDact v] 27 //we need to set up the cog.

- 28 int cog;

Optimization [-DSSEE -'] o S YRS e A g i e WY 1 S| | F:
4 1 3

RVl aserc ki varamiia st o - ]

Comment

out the #include “fdserial.h” and copy it to the .h file with the #include “simpletools.h” add
#include “gps10.h” to the libgps.c save and run.

File. Project Edit Tools Program Help
BEEEL OSLELE
Project Manager

WX-FIEAD

libgpsl0.cide

libgpsl0.c
gpsll.h

-

libgps1o.e 7] | gpsio.h B

o

"gimplecools.h" // Include simple tools

"fdserial -h"

=1

Project Options Compiler I Linker

Compiler Type e -]
Memory Model  [CMMManRAM Compact - |
Optmization [0 Size )

m

Code Size 9,716 bytes (10,880 total)

happened?

- Buiing . e, Loadg... dore.

You
should
have the
program
running
as before
as seen in
the above
figure.

Now
what just

We told the main program that it can find information regarding what” #include’s” that are
necessary to run the library when adding it your project.



Organize =

¢ Favorites

B Desktop
& Downloads
[E7 OneDrive

% Recent Places

I am relatively new to C programming but come from the old days of Fortran and Basic. I cut my
teeth on the IBM 1130 with rope core memory and the HP 2000C which used BASIC. There we
used subroutines and would call them up using as in FORTRAN ->> “GOSUB”.

Now let’s create a .c file for our library. Same as before click on Project ->> Add tab to project

and name it gps10.c.

New folder

Documents library
libgpsl0
Name ° Bate madified Type Sie

File folder
CFile 2KB

cmm

Arrange by: Folder =

| libgpsl0

= Libraries
| Documents
& Music
| Pictures

# videos
0& Homegroup

18 Computer
&, Local Disk ()

€ Network

File name: gpsl0

Save as type: | C File [".c)

Save [ Concel

# Hide Folders

You should get something like this:



File Project Edit Tools Program Help
™ = = 5=
= LHE']J @@uuﬂ WX-FSEAGD ¥
Project Manager | ibgps10.c 1 | gpsioh [ | apsin.c 6l |
libgpsl0.side 5 | -
libgpsl0.c 2
gpsl0.c
gpsl0.h
Project Options Compiler | Linker
Board Type E![MHWHHDM& v| o
Compiler Type e | || puid status |
9716 bytes sent [
Memaory Model [CM\'I Main RAM Compact % J
Verifying RAM b
Oiptimization [-Ds Size hd ] Download successfull (L

Code Size 9,716 bytes (10,880 total)

- mudng .. cone. Loai ..o

The next item is to populate the gps10.c with the working functions. Copy the Start cog()

function to the gps10.c file.

| libgps10.c || | gpsioih [

gpsi0.c B3

S R Y -

vold start cogl)

e A W' [

{

/fopen in new cog

et |t
o ST I = T

Copy the following to the gps.h file:

cog=cogstart (getdatal, NULL, stack, sizeof (ztack) ) »




| libgps10.c ) | gps10h B | gpsioe

impietoplis.h"
"f:e-'::"_-:—.'_ ™
18 //Declare variahbhl
11 char GPFEED[100]:;
12 ghar 100] ;
3 char

14 char gpsraw;

int

5 int
3 int
20 int

volatile char nmea[100];

rx pin ;
tx pin ;
mode
Baud rate ;

23 void getdataZ(); //receive data from gps

2 void start cogl):

26 int cog;
Z7unsigned int =stack[128]; Stack needed to run the
28 fd=serial *GPS5; // FDSERIAL TINPUT

Test run and check the results.

Now

) SimpleIDE Terminal

(Tm]

| Clear | | Options | | Enable | |115?_UD '| WiH-FIEA4D [C] Eche On

ok |

. copy the

getdata2() function to the gps10.c as follows and test run.



libgp=10.c

gps10.h gps10.c = [

=void sfart cogl)

15 void

O

Jfopen in new cog

getdatalZ ()

ey

cog=cogstart ({getdatal, NULL, stack,sizeof (atack) ) ;

while (1)]
ffread in characters from the GPS
int id=x = 0;
do
i
gpsraw = fdseri&l_erh&r(GPS];
GPFEED[idx++] = gpsraw:

} while(gpsraw '= 13 &&

GEFEED[idx] = 0O; / /1]

if {strocmp (GEFEED, "SGERMCY

strocpy (RMC, GPFEED) ;

if (strncmp {GEFEED, "G
strepy (GGL, GRFEED)

It should work:

Now

{8 SimpleIDE Terminal

A
Taa

6}

1=

10);

6} =— 0)

= 0j

EGPRI\'[C,ZIBZE!G .00,A,3411.31008,
SGPGGA,203236.00,3411.31008.1

,11823.38

0.817,,240618,,
7,W,1,06,2.01,213.8, M -3

| Clear || Options || Disable

| (115200 = | WX-FOEAAD [] Echo on

2.6,M,*60

OK

that it works we

have to use the linker function in SimpleIDE so we can use it with other programs.



Click on the bottom left corner button to open the project options, compiler and linker
dropdowns:

Build Status

proploader.exe - -1 C:/Program Files (x86)/SimpleIDEbin/. . foropeller-goefpropeller-load/ -b activityboard 4 192, 168, 0,11 cmm/flibgps 10.elf

Opening file ‘cmmjlibgps 10. elf Downleading file to port 192.168.0.11 [
59720 bytes sent 7

Code Size 9,720 bytes {10,884 total) _

|PrujectDpﬁcrns | Compiler | Linker

Math Lib [] pthread Lib
[ Tiny Lib

Create Project Library

Other Linker Options

|| - M m

|..L.nl""| =

(8] code Size 9,720 bytes (10,884 total)

Click on linker and make sure the Create Project Library box is checked. Then click the hammer
in the top of the menu buttons.

File Project Edit Tools Program Help

SelHEL OKEEE

Project Manager |

libgps10.side

libgps10.c
gpsll.c
gpsld.h

We can now test and see if our library is really going to work. Open up a new project and copy
and past the following with an #include “gps10.h:




testgps10.c EJ |

- -
Blank Simple Project.c
tLD learn.parallax.com/propeller—-c—-tutorials
w
5 #ir f/ Incilude simpie tools
§ #in
2int rx pin = 0 £
Jint tx pin = 27;
Lint mode = 0O;
2 int Baud rate = 9600;
3int main() f/ Main function
start cogl):
print{"cog #d\n",coq);://verify that a new cog is started
while (1)
i
/print out the two strings
print (BMC)
print(GGA):
ffonly two lines will print
print({™%c", CLREOL) :
print("$c" ,HOME) ;
pause(500)

B SimpleIDE Terminat S |

SGPRMC,210022.00,A,3411.30114,N,11823.37554,W,0.596,,240618,,,A*6B
SGPGGA,210022.00,3411.30114,N,11823.37554,W,1,07,1.92,260.6,M,-32.6,M,,*61

| clear || oOptons || Enable | |t15200 ¥ | \Wi-FIEAAD [] Echoon oK

We are now going to parse out one of the strings. Raw GPS data is in ASCII and has to be
converted to decimal so as to be able to reformat the data into usable forms. I am using it for
astronomical calculations for a robotic German Equatorial Mount to use with my telescope.



The scope mount uses stepper motors to track the celestial targets and I need accurate data in
order to locate objects in the sky. So with that said we are now going to parse out the time in zulu
and the present GPS location as an example of adding functions and passing data.

Add the following to the gps.h file:

ibgpsio.c [2] | apsioh=E) | gpstoe=[C]

int cog:
'onsigned int =tack[128]: //Stack needed to rum the
B fdserial #*GP5: f/ FDSERIAL THFUI

1 oy N

B3 B3 B3 B3 B3

1L

30 /* ADD ALL. OF BELOW#*/

.l char ggadata2[100]:

o

L
Lad B3|

// gps data wariables
4 =troct nmea {

int hrs;

int min;

g Lo

L L
o

i

int =ec;

33 yYzulu;
int gpstime;

30 char gganame;

(N
(Te ]

3

b

42 void parceggal);
43 char gganams();
49 woid ggatimel):
45 /*ADD ALI. OF ABOVE+*),

o=
143

m

Add the following to the gps10.c , gpd10.h and libgps10.c files:



[tbgpstoc) | gosioh=() | cpsoc=D |

44
45 /*ADD ALL OF BELOW#*/
& void psrceggal)

4
45 strecpy(ggadata2, GGA) ;
30 gganame () ;

51 ggatime():

52 }

53 /*ADD* [

54 char gganame()

a5 {

strcpy{_gganame, strtok (ggadata2, ",")):

th th thoen
em <

[n) =) ]
5@

1 woid ggatime()

B2

63 {

B4 char tempf[10];

65 f/ecrepy { ggatime, strtok(ggadataZ, ","}}:

66 gpstime = atoi| streopy{ tempf, strtok (NULL, ","))):
&7 // strcpy(gpstime,strtok(NOLL, ",")): =

m

68 zulu.hrs= (gpstime/10000);

63 zulu.min= (gpstime - (zulu.hrs * 10000 ))/100;

70 zulu.sec= (gpstime - (zZulu.hrs * 10000} - (Zulu.min * 100});
73

T2 }

73 /*ADD ALL OF ABOVE*/|

_- ﬁbgpslﬂ.c‘u | gpslo.h*-El | apsi0ic=| | |

38 int main() // Main function -

o

start cogi{}:
print("cog %d\n",cog);//verify that a new cog is started
while(l)
i
//print cut the two strings
print (RMC)
print(GGA) ;
//only two lines will print
print{™sd 3d 2d\n",zulu.hrs, zulu.min, zulu.sec) :;’f((,m:)lj
print("%c™,CLREOL) ;
print{"%c",HOME) ;
pauss (500) ;

[ T Y T Y N N 5
[T T - R T S U R T -

tn

['= (- =" R s O V- S A )

m

} =l
e

vaid start_cogl)

& noLnotnoEnotnonon

i

o
=

//open in new cog

63 cog=cogstart {getdataz,NULL, stack, sizeof {stack) ) :
64 }

65

66 =/

67 /*

68 void getdatad|)

a3

7l {

71 //etart gp= feed

72 |

Test and you should
get this:




() SimplelDE Terminad N

SGPRMC,214924.00,A,3411.31137,N,11823.38241,W,,0.555,,24061
BGPGGA,214923.00,3411.31062,N,11823.38104,W,1,04,13.14,227.5M-32.6 M., *5C
21 49 23

| Cear || options || Dissble |[115200 | WX-FIEA4D [C] EchoOn oK

T . L

Now go back and use the hammer to link the library. When done add the following to the test
harness:

testgple.cl:] |
2 Bl -
Include simple tool
9 int rx pin = 0;
int tx pin = 27; =
1 int mode = 0O; 7
Z int Baud rate = 9600;
3int main() // Main Ffunction
1 (]
54
E |
1 start cogl}:
print{"cog %d\n",cog);//verify that a new cog is started
while (1)
{

print (GGL) ;

print("sd 3%d £d\n", zulu.hrs, zulu.min, zulu. sec) ,'_-"_-"':-:IA.DE{

Jfonly two lines will print

print("%c”,CLREOL) ;

print("%c",HOME) ;

pauss{500) ;

| 9| Code Size 10,112 bytes (11,396 total)




B SimplelDE Terminal 5=k

SGPRMC,215456.00,A,3411.30680,N,11823.38678,W,0.244,,240618.,,A*69
SGPGGA,215455.00,3411.30691,N,11823.38721,W,1,05,8.73,227.4,M,-32.6,M.,*60
21 54 55

| clear || opons || Enable |[115200 v |WX-FOEAAD [C] Echo On ok |

If you got this far it is a success. Repeat the process several times from scratch to be able to get
the process right. It took many times for me to be able write a library.



