Propeller C library tutorial.

Since | 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, | decided to re write the tutorial
using an asynchronous serial GPS unit with the math to do all of the conversions.

| 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.

2 Start with a =simple program to download the gps feed and tease out two strings.

3 The BMC and GGA strings which will giwve one date, time, speed, lat and long as well
4 as altitude, geoid and dilution.

6 #1 e "zimpletools.h" Sf Include simple tools

T# e "fdserial.h" // Include fdserial for the serial feed

ffDeclare variables

% c¢char GPFEED[100]:

10 char BEMC[100] -

11 char GGA[100]:

12 char gpsraw;

13 wolatile char nmmea[100]:

14 //Forward declaratons for the two routines that will do the job.
15 woid getdataZ(); [/receive data from gps

16 void start cogl):

18 //Declare the rx/tx pins, mode and baud rate
1% int rx pin = 0;
20int tx pin = 27;

21 int mode_ = 0O;
22 int Baud rate = 5600;
23 f//58ince we are going to kick the heavy stuff to a cog to make this work as we need to

24 keep up with the feed

25 //fwe need to set up the cog.

26 int cog;

27 onsigned int =stack[128]:; //S5tack needed to run the cog
28 fdserial *GP5; // FDSERIAL INPUT

-

Figure 1



libgps10.c ﬂ

25

368 int main() // Main function
a7

38 {

2E

40 start cog():

41l print("cog *Td\n",cog);://verify that a new cog is started

42 while(1)

2 {

44 //print out the two =strings
45 print (RMC) :

46 print (GGL) ;

47 ffonly two lines will print
8 print("%c",CLRECL) ;

49 print(":c"™, HOME) ;

20 pause (500) ;

il }

52

53}

54

55 woid start cogl)

o6

57 {

f
1]

58 //open in new cog

60 cog=cogstart(getdata,NMULL, stack, sizeof (stack) ) :
61 }

62

63

64

Figure 2



64 "
65 void getdataz()

66

67 {

&8 ffetart gps feed

69

20 ‘

GES = fdseriai_open(rx_pin,tx_pin,mode_ Baud rate);

while (1)

1
1 v N s L k)

]
]

78 /fread in characters from the GBS

1 n N s L R DD

L
8
=]
t
=8
a
[

gpsraw = fdserial rxChar(GP3):
GPFEED[idx++] = gpsraw;
} while (gpsraw '= 13 && gpsraw '= 10):
GPFEED[idx] = 0; //mull terminate

m

if (strnecmp (GEFEED, "SGPEMC", 6) = 0)
strepy (EMC, GEFEED) ;

if (strncmp (GEFEED, "SGPGGA", 6) = 0)
strepy (GGR, GEFEED) ;

[Te s ]
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Figure 3

| 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


https://www.parallax.com/product/28509

Mame ’ Date medified Type Size

) Audio 3/17/2018 1:42 PM File folder
. Convert 3/17/2018 1:42 PM File folder
.. Display 3/17/2018 1:42 PM File folder
.. fresh gps 5/20/2018 2:35 PM File folder
. gps 6/23/2018 4:14 PM File folder
\ gps2 5/20/2018 2:42 PM File folder
. gps3 5/20/2018 2:43 PM File folder
| gpsd 5/26/2018 10:27 AM File folder
J gps5 5/26/2018 12:12 PM File folder
| gpsb 6/9/2018 11:27 AM File folder
L. gps] 6/9/2018 12:52 PM File folder
i gps9 6/10/2018 2:33 PM File felder
| gpsl0 6/23/2018 4:15 PM File felder
.. Light 3/17/2018 1:42 PM File folder
 Misc 3/17/2018 1:42 PM File folder
. Motor 5/6/2018 11:47 AM File folder
| my libraries 471472018 4:29 PM File folder
| new gps 5/20/2018 2:58 PM File folder
| PropellerGCC 5/6/2018 11:47 AM File folder
. Protocol 31772018 1:42 PM File folder
. Remote 31772018 1:42 PM File folder
| Robotics 3/17/2018 1:42 PM File folder
| Sensor 3/17/2018 1:42 PM File folder
. Social 3/17/2018 1:42 PM File folder
| TextDevices 3/7/2018 1:42 PM File folder
| Time 3/7/2018 1:42 PM File folder
L. Utility 3/17/2018 1:42 PM File folder
Figure 4

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

gps10
Mame . Date modified Type Size
.. libgps10 6/23/2018 4:17 PM File folder

Figure 5



Organize » Mew folder

7t Favorites Documents library
M Desktop libgps10
& Downloads Name - [
(=] OneDrive

&
= Recent Places

4 Libraries
@ Documents
| My Documents
| Public Documents
J’ Music
[E5] Pictures

H videos

i% Homegroup

. Computer
&, Local Disk (C3)

“! Network

File name: libgpsl0

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

Figure 6

Documents library Arrange by:  Folder ~

libgps10

MName B Date medified Type Size

=] libgps10 6/23/2018 4:19 PM C File 2KB

ﬂ libgps10 6/23/2018 4:19 PM SimplelDE Applica... 1KB
Figure 7

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.

It Favorites Documents library

Bl Desktop libgps10

B Downloads Name ° Date modified Type Size
57 OneDrive

] Recent Places . cmm 6/23/2018 5:19 PM File folder

| gpsl0 6/23/2018 5:19 PM H File 1KB

7 Libraries

5] Dacuments

&) Music

=) Pictures

8 videos

0\3 Homegroup

78 Computer
&, Local Disk (C3)

?ﬂ Network

File name: New File

Arange by: Folder ¥

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

Figure 8

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




File Project Edit Tools Program Help

. P i T |

gD OKEEE
Project Manager libgps10.c £ gpsio.h [

libgps10.side 1/ -~
libgps10.c 2 Start with a simple program to download the gps feed and tease out €
gpsll.h = The BMC and GGA strings which will give one date, time, speed, lat a
4 as altitude, geoid and dilution.
5%/
6 #include "simpletcols.h" // Include simple tools
7 //#include "fdserial.h" // Include fdserial for the serial feed
8 #include "gpsi0.h"

=]
10 //Declare variables
17 char GEFEED[100];
12 ghar BMC[100]:
13 char GGA[100]:
14 char gpsraw;
15 wolatile char nmea[100];
16 //Forward declaratons for the two routines that will do the job.
17 woid getdata2(): //receive data from gps
12 void start cogl():

19
20 //Declare the rx/tx pins, mode and baud rate
Project Options | Compiler | Linker | 211int rx pin = 0:

22 int tx pin = 27;

24 int Baud rate = 9600;

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

Memary Model [CMMMainRAMCompact v] 27 //we need to set up the cog.
- 28 int cog;
Optimization [-DSSlZE '] AR oS omad Smb el r1001 . ffCromie e S, S
<[ n i
— = | I
Figure 9

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
2ElEL ON4IE
Project Manager libgps10.c [ gps10.h B

libgpsl0.side

1

libgpsl0.c 2
gpsl0.h 3
5

5

»

// Include simple tools

m

Project Options Compiler Linker

Board Type L
Compiler Type

Memary Model [CMM Main RAM Compact - ]

Optimization [{)s Size ) ]

Code 5ize 9,716 bytes (10,880 total)

Figure 10



T e e P e

=

SGPRMC,174841.00.A,3411.30407,N,11823.39544,W,0.836,,240618.,.A*68

¥
SGPGGA,174841.00,3411.30407,N,11823.39544,W,1,05,2.52,190.1,M,-32.6,M.,*63

| Clear | | Options | | Enable | |1152|IIIII v| WH-FIEAAD Echo On Ok,

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

Now what just happened?

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.

| am relatively new to C programming but come from the old days of Fortran and Basic. | 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.

¢ Favorites Documents library Arrange by:  Folder =
Bl Desktop libgpsl0
i§ Downloads Name - Date modified Type

cmm 6/24/2018 11:20 AM File folder

_ libgpsl0 6/23/2018 5:19 PM C File 2KB

f-a Homegroup

1% Computer
&, Local Disk (C3)

€l Network

File name:  gps10

Save a5 type: | CFile (*.c)

4 Hide Folders Save [ cance |




You should get something like this:

File Project Edit Tocls Program

Project Manager

EENED OResndE

| ibgpsin.c [ | gps0h 0] | gps10.cE |

WX -FIEA:

-

Memaory Model [CMM Main RAM Compact

Optimization [-Os Size

libgpsl0.side 1 | -
libgpsl0.c 2
gpsl0.c
gps10.h
Project Options Compiler Linker
Board Type ’AC'I'IVTI"FEC]AR.D "] i
Compiler Type c | || uid Status |

9716 bytes sent

Verifying RAM
Download successfull

4

Code Size 9,716 bytes (10,80 total)

] ko ..

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[ | | gpstoh [

gps10.c £

#include "gpsl0 .h"'|

vold start cogl)
14 {
1z ffopen in new cog

14}

13  cog=cogstart|getdatad,ULL, stack,sizeof (stack)):




Copy the following to the gps.h file:

libgps 10.¢ aps10.h B | gpsin.c

& ¥include "zimpletools.h" Jf Include simple

7 #include "fdserial.h"

10 //Declare wvariables

11 char GPFEED[100]:

12 g¢har BMC[100]:

13 char GGA[100]:

14 char gpsraw;

15 wolatile char mmea[100]:;

17int rx pin ;
l181int tx pin ;
1% int mode_ ;
20 int Baud rate ;

2(): /freceive data from gps
o

¥

26 int cog;
27T onsigned int stack[128]: //S5tack needed to run the co
28 fd=erial *GPS; f/ FDSERILAL INPUT

[T ]

Test run and check the results.

L SimpleIDE Terminal [ x"

Clear | | Options | | Enable | (115200 » | WX-FIEA4D [ EchoOn




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

libgp=10.c

gps10.h gps10.c = (&

®wold start cogi)
] {

ffopen in new cog

cog=cogstart(getdatal, NULL, stack,sizeof (stack)):

vold g=tdataz ()

{
SS=start gps feed
{
GBS = fdseria;_ﬂpen(rx_pin,tx_pin,mode_ Baud_rate):
while (1)
{
ffread in characters from the GPS
int idx = 0;
do
{
gpsraw = fdseria;_rxfhar(GPSj;
GPFEED[1idx++] = gpsraw;
t while(gpsraw !'= 13 &£& gpsraw != 10);
GPFEED[idx] = 0O; Sfnull terminate
if (strncmp (GPFEED, ":GFEMC",6) = 0}
strcpy (RMC, GPFEED) ;
if (strncmp (GPFEED, "sGPGGA", 6) = 0}

strcpy (GGA, GPFEED) ;

It should work:

=l SimplelDE Terminal

EGPRL'[CI ,203236.00,A,3411.31008,N,11823.38(
SGPGGA,203236.00,

10.817,240618,,,A%6C

11.31008,N,11823.38077 32.6,M,,*60

Clear Echo On

|| optons || oDisable |[115200 ~ | WX-FIEA4D




Now that it works we have to use the linker function in SimplelDE, 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 - -I C:/Program Files (x86)/SimpleIDE bin/. . joropeler-gocfpropellerdoad; -b activityboard 4 192, 168.0,11 cmm/flibgps 10.elf

Opening file ‘cmm libaps 10.elf Downloading file to port 192, 168.0.11 (W
9720 bytes sent

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

| Project Options | Compiler | Lirker

Math Lib [7] Pthread Lib
[ Tirvy Lib

Create Project Library

Other Linker Options

|| - M rm

|4..|'.|I'"| =

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 Toocls Program Help

El "1 ARHEY Y]]

Project Manager |

libgpsl0.side
libgpsl0.c
gpsl0.c
gpsl0.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 |:|

1 /= it
2 BElank Simple Project.c
http learn.parallax.com/propeller-c-tutorials
5 #include "simpletools.h" f{ Include simple tools
6 #include "gpsl0.h"
2 int rx pin = 0 =
101int tx pin = 27;
11 int mode_ = 0;
12 int Baud rate = 3600;
13 int main() ff Main function
15 {
17 start cogl):
18 print("cog %d\n",coq)://verify that a new cog i= =started
1% while (1)
20 {
22 print (RMC) :
23 print (GGL) ;
24 Sfonly two lines will print
25 print("%c",CLRECL) ;
26 print("%c",HOME) ;
27 pause (500) ;

[ SimpleIDE Terminal S |

SGPRMC,210022.00,A,3411.30114,N,11823.37554,W,0.596,,240618,, A*6B
SGPGGA,210022.00,3411.30114,N,11823.37554, 7,1.92,260.6,M,-32.6,M,,*61

Clear | | Options | | Enable | |1152IIIIII = | W-FIEAAD Echo On 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 | 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:

libgps10.c gpsio.h = B gpsil.c *

int cog;
un=igned int stack[128]; //S5tack needed to run the
fdserial *GPS: // FDSERIALL INPUT

1 &y Ln

L3 L R K3 ORI PR3 ORI
[T

JS* ADD ALL OF BELOW*/

i1 char ggadata2[100];

L R

' gp=s data wariables

stroct nmea {

int hrs;

int min;

int =ec;
tzulu;
int gpstime;
' char gganame;

1 oy LN s

Lo L Lo Lo L L L L

I%]

[ |

A

42 volid parceggal):
char gganame():
44 woid ggatimes():

S*4DD ALL OF ABOVE®/

[V
m

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



ibgps10.c [ | gpstoh=[1) | apst0.c=(E |

43
44 }

45 /*ADD ALL OF BELOW*/

46 woi
47
48 {

d parceggal)

49 strepy(ggadataz, GGR) ;-
20 gganame () ;
51 ggatime () ;

52 }

53 /=nDD*/
54 ghar ggsnams()

S5 {

o7 stropy(_gganame, striok (ggadataz, ",")):

61 woi

65/

67 f/

T2 )

d ggatim=()

char tempf[10];
;’strcpy(_ggatime, strtok (ggadataz, ",")):
gpstime = atei| stropy( tempf, strtok (MULL, ","))):

strcpy (gpstime, strtok (NULL, ™, ")):
zulu.hrs= (gpstime/10000);
zulu.min= (gpstime - (zulu.hrs * 10000 })/100;
zulu.sec= (gpstime - (zulu.hrs * 10000}y - (zZulu.min * 100)):

73 /*ADD ALL OF ABOVE*/|

m

libgps10.c = (£ |g:|510.h*E] | aps10.c =[] |

38 int main() // Main function
ZIE]

40 {

41

42 start cogl):

43 print("cog *d\n",cog);//verify that a new cog is started
44 while(l)

45 i

46 //print out the two strings

47 print (RMC)

48 print (GGL)

49 J/only two lines will print

1] print("sd 2d %d\r‘.",zulu.hrs,zulu.min,zulu.sec}:;",-"((ILDD{
51 print("%c",CLRECL) ;

52 print("%c",HOME) ;

53 pause (500) »

1] }

=

56}

57 /*

58 void start_cogl)

ZIE]

60 {

6l

62 //open in new cog

63 cog=cogstart (getdata?,NULL, stack, sizeof (stack) ) :
64 }

]

66 =/

67 /¥

68 void getdataZ ()

69

70 {

71 //start gps feed

72




Test and you should get this:

B SimpleIDE Terminal XN

SGPRMC,214924.00,A,3411.31137,N,11823.38241,W,0.555,,240618,,,A*63
SGPGGA,214923.00,3411.31062,N,11823.38104,W,1,04,13.14,227.5,M,-32.6,M,,*5C
21 49 23

| Clear | | Options | | Disable ||115?_DD ~ | WX-FIEAAD [] Echo On

M g

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

testgps10.c D

2 Blank Simple Project.c -
2 http://1 parallax.com/propeller—-c—-tutorials
S 2 e "simpletools.h" //f Include =imple tools
;:‘:_ . e "gpsl0.h"
int rx pin = 0;

m

11 int mode = 0;
12 int Baud rate = 9600;
13 int maini() S/ Main function

17 start cegl):

18 print("cog %d\n",cog);//verify that a new cog is started
15 while (1)

20 i

21 /print out the two strings

22 print (RMC)

23 print (GGL) ;

24 print("zd 3d %d"-.:",z‘ala.hrs,z‘al'.l.rr.in,z‘alu.secj;,.-"_.-"::::;.DE{
25 ffonly two lines will print

26 print("%c",CLRECL) ;

27 print("%c",HOME) ;

28 pauss(500) ;

|E| Code Size 10,112 bytes (11,396 total) |£| _




[ SimpleIDE Terminal (e

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
h

21 54

Clear | | Options | | Enable | |115200 ~ | WX-FIEA4D [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.

Now let’s try something else.

We are going to add another “.c” file to our project and move one of the functions to it.
Go back to Project >> Add tab to project and as in my example I added “gps_time.c”.
Cut and past the void ggatime() function into gps_time.c. Add the #include "gps10.h" and
comment out the void ggatime() function from the gps10.c file. As seen here:

libgps 10.c gpsi0.c agps10.h gps_time.c |:|

I
—~—
m

11 char tempf[10]:;

WOy .
Pl

ffstrepy( ggatime,strtok (ggadataz,

atoi( strcpy( tempf, strtok (WULL, ",

"oy .
L

13 gpstime
4 J/ strcpy(gpstime, strook (NULL,




libgps 10.c gps10.c [ gps10.h gps_time.c

strepyv {ggadataz, GGR) ;
gganame () ;

1 ggatime() :

3 /=aDD*/

2 char gganam=()

{

1 o th

strcpy(_gganame, striok (ggadata2, ", ")):

5 fi= _ggatime,strtokiggadataZ, ",")):
& gp = atol( trepy | tempf,strtok (NULL, ", |,
T /{ atrcpy(gpstime, strtok (NULL, i
zulu.hrs= (gpstime/
rAF .min= (gpstime - (= 10000

You should see this:

| SimpleIlDE Terminal

SGPRMC,233032.00,A,3411.31700,N,11823.38424,W,1.848, 300618, A*6A
SGPGGA,233031.00,3411.31672,N,11823.38429,W,1,07,3.46,149.0,M,-32.6,M,, 65

23 30 31

If you got the above result your all done.




