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Turn on your system sound to hear the streaming presentation.

If you have technical problems, click “Help” or submit a question asking for
assistance.

Participate in ‘Group Chat’ by maximizing the chat widget in your dock.

Submit questions for the lecturer using the Q&A widget. They will follow-up
after the lecture portion concludes.
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Visit ‘Lecturer Profile’ in your console for more details.
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® TCP{IP sLi-1all192.166.1.20 "
History
Service: ) Telnet TCP port#: |22
@ SSH soH version: §5H2 "
(_) Other

IP version: |AUTO >

Lerial

Ok Cancel Help
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Logging in to 192, 168.1.20

Authentication required.

User name: pi | -

Passphrase: Ly | -

Remember password in memaory
[ ]Forward agent
Authentication methods
(®) Use plain password to log in
() Use RSA/DSAECDSA/ED25519 key to log in
Private key file:

Use rhosts to log in (SSH1

s w e RIS TR 1,

Host private key file:

() Use keyboard-interactive to log in

—

() Use Pageant to log in

e

QK

Linux cec 5.4.77-—v?1+ #1373 SHMHP Mon Mov 23 13:27:-48 GHMT 2828 armv?l

he programs included with the Debian GHU~<Linux system are free softwares;
he exact distribution terms for each program are described in the
individuwal files in ~susr~sharesdoc */copyright.

Debhian GMUALinux comes with ABSOLUTELY NO WARRAMIY. to the extent
permitted by applicable law.

Last login: Fri Jan 8 14:81:17 2821 from 172.168.1.248

piBcec:™ 5 ]

Disconnect 8



Continuing
‘ ‘ Education
Center

Raspberry Pi 4B Application Development Using the C Programming Language

Sponsored By

Tera Term: Mew connection
O TCPAP 192.168.1.20
History
Telnet £
55H ' SoHZ
Other
AUTO
® Serial Port: COM33: USB Serial Port [COM33)
OFK Cancel Help
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Tera Term: Serial port setup and connection

...................................

New setting

Port: COM33 ~
Speed: 9600 e
Data: g bit w
Parity: none w
atop bits: 1 bit w
Flow control: none w

Transmit delay

|l] msecfchar

Cancel

Help

msecfline

Device Manufacturer: FTDI
Provider Name: FTDI
Driver Date: 8-16-2017
Driver Yersion: 2.12.28.0

Device Friendly Name: USB Serial Port [COM33)
Device Instance ID: FTDIBUSAYID _0403+PID_6001 +AIOS5PPY)

Sponsored By
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eclipse-workspace - piCproject/src/piCprojec!

Eile Edit Source Refactor Navigate Search Project Run Window Help

%5 Debug [€] piCproject Debug on: |— iR m o B . 4 O -Q~- . @D 5|4

Flrflvto o e Q i ® B
45 Debu 2 & Proj = B 4§ RemoteSyste = 0 [€] piCproject.c 83 [c]ioctl() at Oxb6ed551¢c = B  =Varia % Break &7 Expre I =i Modul =¥ Disas = O
o % i 3| e & = . 9 #include <stdio.h> g & % o 8

-

0 #include <stdlib.h=>

~ [ <terminated>piCproject Dejil] 11 #include <stdarg.h=

=l <terminated, exit value: ( P Utnunoeron }t #include “pigpio.h” KV ngeratchg”

& <terminated, exit value: ( » 1 thunderbir 13 //ccs macros 5 Add i
» O tmpfiles.d 15 #define bitset{var, bitno) (({var) |= 1 << (bitno)) o new expressio
» ubiquity 16 #define bitclri{var, bitno) ((var) & ~(1 << (bitno)))

17 #define make8(var,offset) ((unsigned short)var >> (offset * 8)) & @x@OFF

ubunturele 13 gdefine makel6(varhigh,varlow)  (((unsigned short)varhigh & @xFF)* ©x100) + ((unsigned short)varlow & ©x@0FF)
udev 19= #define make32(varl,var2,var3,vard) \

({unsigned short)varl<<24)+((unsigned short)var2<<16)+ \

(&=}
o
(=]
o
o
' '_' udisks2 ((unsigned short)var3<<8)+((unsigned short)var4)
» 0 ufw #define make32i(varl,var2) ((unsigned short)varl<<l6)+((unsigned short)var2)
» 0 unity-settir
N dat ¢ uintlé t serHandle;
' update-no uint16 t scratchi6;
» 0 upower uint8 t scratch8;
» 1 valgrind ) ) )
» £ vino =int main(void)
b X1 if (gpioInitialise() < @) //init pigpio
» (3 x86_64-lin {
» © xorg return 1;
» [ xserver-xo
& cnfupdate serHandle = serOpen("/dev/seriale",9600,0); //open serial@
= command- do{
= cpp if (serDataAvailable(serHandle))
- gs.t—lnstall— scratchg = serReadByte(serHandle);
b klibexegd serWriteByte(serHandle,scratchg);
) libpigpio.s 3
2 libpigpio.s ) Jwhile(1);
& libpigpiod_ 4
A= libpigpiod_ . . _ - " = -
5 libpigpiod B Console 2 i} Registers [* Problems (3 Executables Bl Debugger Console [ Memory R % % pl R & ® MEB~S~ = 0
i
- libpigpiod_ <terminated> piCproject Debug [C/C++ Remote Application] Remote Shell (Terminated Jan 10, 2021, 6:27:33 PM)
= 4
= os-release gdbserverl :2345 /home/pi/CECprojects/piCproject;exit
= pkg-config.
y O lib32 pi@cec:~% gdbserverl :2345 /home/pi/CECprojects/piCproject;exit
= Process /home/pi/CECprojects/piCproject created; pid = 911
» 0 lib64 Listening on port 2345
» O libexec Remote debugging from host 192.168.1.240
b 03 libx32 togout 11
» 1 local

Writable Smart Insert 30:1:1013
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} uintlé t serHandle:
uintle t scratchl6;
uint8 t scratchég;

- 28-int main(void)

oo
30 if(gpioInitialise() < @) //init pigpio
: i
P, return 1;
}
»
; serHandle = serOpen("/dev/serial®”,9600,0); fopen seriale
37 do{
3R if(serDataAvailable(serHandle})
D scratch8 = serReadByte(serHandle);
=] serWriteByte(serHandle,scratchB);
2y 1
- K twhile(1);
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File Edit Source Refactor Navigate Search Project Run Window Help
1% Debug [€] piCproject Debug on: | — OB &:8: s b IS A T R ) E R IR " N = vi| 4
Blov oo r Q
45 Debu 2 5 Proj = B J#Remotesyste = = O | [g *piCproject.c 8 []clock_nanosleep() at 0xb6esbedc = O =-varia % Break % Expre I =\ Modul =¥ Disas |
i g ¢ & — . 10 #include <stdlib.h> . -
= o Ee 11 #include <stdarg.h> i - %
~ [c]piCproject Debug [C/C++Re & 12 #include "pigpio.h"
v FEpicproj dl— 13
o p|CpmJect[683! [mries.( r ‘—' '-”“”U“'“:' 14 //CCS Macros ~ (#spiTxPkt uint8_t[2]
~ @ Thread #1 [piCproject » O thunderbir |5 gdefine bitset(var, bitno) ((var) |= 1 << (bitno)) -sDi i
. - . N . . 6=5piTxPkL[0] uint8_t
= clock_nanosleep() b [ tmpfiles.d = 16 #define bitclr({var, bitno) ((var) & ~(1 =< (bitno))) . )
S0 b O ubiquity 17 #define makes(var,offset)  ((unsigned short)var >> (offset * 8)) & Ox0OFF -spiTxPke[1] uints_t
- . . __ 16 #define makel6(varhigh,varlow) (((unsigned short)varhigh & @xFF)* ©x100) + ((unsigned short)varlow & Ox@OFF) 5F Add new expressio
» o® Thread #2 [piCproject » C ubuntu-rele 19= gdefine make32(varl,var2,var3,vard) \
» o® Thread #3 [piCproject b O udev 2 ({unsigned short)varle<24)+((unsigned short)var2<<16)+ \
» £ Thread #4 [piCproject » (3 udisks? ({unsigned short)var3<<8)+((unsigned short)var4)
« Threa pitprojec 22 #define make32i(varl,var2) ((unsigned short)varl<<l6)+((unsigned short)var2)
» Remote Shell » 0 ufw 23
s fusr/bin/gdb-multiarch (¢ » [ unity-settir 24 uintl6_t serHandle;
» 3 update-not 25 uintlé t scratchl6;
=up 26 uint8 t scratchs;
b O upower 27 uint8 t rxBuf[64];
» 3 valgrind uint8 t txBuf[64];
» & vino 30=int main(void)
P X111
» 0 %86 64-linu if(gpioInitialise() < @) //init pigpio
» L xorg return 1;
b [0 xserver-xor
= cnf-update
" serHandle = serOpen("/dev/serial@",9600,0); //open serial@
& command-| scratchl6 = 0;
F cpp
N i - do{
gs.tlnstall[ sprintf(txBuf,"Message from a Pi running pigpic! %u \r\n",scratchlé++);
b klibcxegdL serWrite(serHandle, txBuf,strien(txBuf)); =
5 libpigpio.si gpioSleep(PI TIME RELATIVE,®,18008); //delay
&2 libpigpio.si e |1 Juhile(1);
G libpigpiod_ 45 |
== libpigpiod_ . ) _ ; B
5 libpigpiod & Console 22 1Y Registers (2] Problems 3 Executables &} Debugger Console [ Memory L] =% Bl @ & & = B8~
i
= libpigpi d_ piCproject Debug [C/C++ Remote Application]
== IDPIGPIOC_) act Togin: Mon Jan 11 13:28:00 2021
=| os-release
2 pkg-config. 9dbserverl :2345 /home/pi/CECprojects/piCproject;exit
» O lib32 pi@cec:~$ gdbserverl :2345 /home/pi/CECprojects/piCproject;exit
» (0 lib64 Process /home/pi/CECprojects/piCproject created; pid = 683
» O libexec Listening on port 2345
. Remote debugging from host 192.168.1.240
» 3 libx32
» 1 local
Writable Smart Insert 46:1:1384
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Pi »unning pigpio?
Pi »unning pigpiot
Pi »unning pigpio?
Pi »unning pigpiot
Pi »unning pigpio?
Pi »unning pigpiot
Pi »unning pigpio?
Pi »unning pigpiot
Pi »unning pigpio?
Pi Punning pigpiu?

eszage
eszage
eszage
eszage
eszage
eszage
eszage
eszage
eszage
eszage

1intl6 t serHandle;
uintle t scratchl6:
uintd t scratchs:

uints t rxBufl6d];
uint8 t txBuf[64];

W0 G0 =T T LM R G D = (X

OO0

10— int main(void)

{

if(gpioInitialise() < @) //inlt plgpl

] i

34 return 1;

35 }

7 serHandle = serOpen("/dev/serial®",9600,08); fopen serial®

scratchlé = @;

38 do{

41 sprintf(txBuf,"Message from a Pi running pigpio! %u \r\n",scratchl6++):

4 serWrite(serHandle, txBuf,strilen(txBuf));

4 gpioSleep(PI TIME RELATIVE,©,10000); / fdelay

44 twhile(l); 14

gt
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eclipse-workspace - piCproject/src/piCproject.c - Eclipse IDE

File Edit Source Refactor Navigate Search Project Run Window Help

15 Debug [€] piCproject Debug on: |— N~ R &:B0: s b [ i HFvyO Q- @@p v 4

Heflyooros r Q B B

45 Debu 2 5 Proj = B J#Remotesyste = = O | [g *piCproject.c 8 []clock_nanosleep() at 0xb6esbedc = 0O | ®-Varia ® Break % Expre 52 =\ Modul = Disas |
SR - || 20 e e e xn oz

uint8 t scratchs;

~ [Elpicproject Debug [C/C++Re 3
. uint8 t rxBuf[64];

v Bpi i !
i picproject [1051] [cores: "= L"u”“m:' float temperatureF, humidity, pressure; fheerLe u:"w—L v
~ #Thread #1 [piCproject » 3 thunderbir )=rxBuf[22] uintsé_t one'
= main() at piCprojed » 3 tmpfiles.d =int main(void) ©=rxBuf[23] uint8_t 65 'A
& i j b 3 ubiquik . . sas g . . 6d=rxBuf[24 int8_t 10'\n’
' moThread #2 {plemJect ‘_' ublqt:; Y | if(gpioInitialise() < @) //1init pigpio m (x) prUfES} u!ntsit 112\n
» i® Thread #3 [piCproject ¥ [ ubuntu-re b=rxBu uint8_| P’
» o Thread #4 [piCproject » [0 udev return 1; - rxBuf[26] uint8_t 1'\001'
4 Remote shell b 0 udisks2 6)=rxBuf[27] uint8 t 222'p
s fusr/bin/gdb-multiarch (¢ b £ ufw serHandle = serOpen("/dev/ttyUSBe",9600,0); /fopen USBO =rxBuf[28] uints_t 10"\n'
» 3 unity-setti - rxBuf[29] uint8_t 128 "\200"
. do{ _ . " '
* O update-no scratchlé = serDataAvailable(serHandle); //wait for incoming packet data 64-rxBUF[30] uint8_t 2°\002
» (0 upower if(scratchlf »= 52) 6=rxBuf[31] uints_t 117"
» 3 valgrind ®)-rxBuf[32] uint8_t 10'\n'
: f/read compl pac -
v 5 vino ) serRead(serHandle, rxBuf,52); //read complete packet b0 rxBUF[33] uints_t 1817
b X1 if(rxBuf[@8] == OxFA & rxBuf[l] == ©x41) ©=rxBuf[34] uints_t 11"\
¥ [ x86_64-lin { B )-rxBuf[35] uint8_t 157 "\235"
. temperatureF = makel6(rxBuf[26],rxBuf[27]); . W
» [0 xorg temperatureF /= 10; 6=rxBuf[36] uints t 10 \r_1
b [ xserver-xo humidity = makel6(rxBuf[30],rxBuf[31]); 6=rxBufl371 uint8 t 192 A
2 cnfupdate humidity /= 16;
" P pressure = makel6(rxBuf[34],rxBuf[35]);
& command pressure /= 100;
2 cpp printf("TempF = %3.2fF\r\n",temperatureF);
£ gstinstall; printf({"Humidity = %3.2f%%\r\n", humidity);
o printf("Barometric Pressure = %3.2fHg\r\n",pressure);
b klibe-xcgd }
it libpigpio.s: .gpinsleep(PIiTIMEiﬂELATIVE,I,H): //delay 1 second
2 libpigpio.s ) Jwhile(1};
s libpigpiod_
= libpigpiod_ . ) - 2 = =
e onsole 52 i} Reqgisters ¥ Problems xecutables ebugger Console emor % af O~
5 b dEc le 52 1 Registers [#] Probl 3 Executables [} Debugger C le @M y = % b B & & =B = 0
1 libpigpiod_
= libpigpiod piCproject Debug [C/C++ Remote Application]
== [IDPIGPIOC. ‘g5 rometric Pressure = 29.73Hg
=| os-release
= pkg-config. TEMpF = 47.80F
» O lib32 Humidity = 62.90%
» (0 lib64
» 3 libexec Barometric Pressure = 29.73Hg
» 3 libx32 16
» 1 local

Writable Smart Insert 4:29:162
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< *piCproject.c 82 [c] clock nanosleep() at Oxb6eSbedc

4 uintle T serHandle;

uintle t scratchl6;

uint8 t scratchg;

27 uint8 t rxBuf[64];

float temperatureF, humidity, pressure;

Fao= int main (void)

temperatureF = makel6(rxBuf[26], rxBuf[27]);
temperaturefF /= 18;
humidity = makel6(rxBuf[38], rxBuf[31]);

{
if(gpioInitialise() < 08) srinlt pinbic
3 {
34 return 1;
. }
. serHandle = serOpen("/dev/ttyUsBe",b9606,8): / fopen USBB
do{
48 scratchlé = serDataAvallable(serHandle); {fwalt To icoming packet data
& if(scratchlé >= 52)
A {
a3 serRead(serHandle, rxBuf,52); ‘read complete packet
£ 44 }
15 if{rxBuf[8] == OxFA &% rxBuf[l] = 8x41)
| {
|
t

50 humidity /= 18;

E5] pressure = makel6(rxBuf[34], rxBuf[35]);
s pressure /= 1080;

K printf("TempF = %3.2fF\r\n",temperatureF):

£54 printf{"Humidity = %3.2f%%\r\n", humidity);
st printf("Barometric Pressure = %3.2fHg\r\n",pressure};
56 }
B57 gpioSleep(PI_TIME RELATIVE,1,8); ffdelay 1 second
twhile(l); 17
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Thank you for attending

Please consider the resources below:
* https://www.raspberrypi.org

e https://ubuntu.com

* https:.//www.eclipse.org

e https://mikroe.com

18
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