O
o
oO—
O—
(o

pi4oorexx

An introduction to programming the Raspberry Pi
with ooRexx and BSF4o0oRexx
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About me - Marcel Dur

® RPA Developer @ Wien Energie

® automate business processes

® Power Automate (Desktop)/ PowerApps
® Python, Java

® maybe soon ooRexx too?
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Motivation

® Already experience with Raspberry Pi
programming

® gettoknow ooRexxinBP1&?2
® 32"dRexx Symposium

® combine ooRexx and Raspberry Pi
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Raspberry Pi 1

Raspberry Pi 4B Raspberry Pi Zero 2WH



Raspberry Pi 2

GPIO Interface(Header):

1-Wire

+ I°C

 SPI

« UART

- DI/DO

- PWM
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Software
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Required Software 1
BRRR
: ooRexx 4o§§2xx Java Pi4]
RERE
Raspberry Pi OS « 12C Tools for Linux

Wiring Pi « pi4oorexx



Pi4]:

Library

=7\

Nl
PiaJ

o

"
o
=
@
S
2
|
)
&
©
2

Hardware Interfaces

-GPIO -PWM
-12C
- SPI
- SERIAL (UART)
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1-Wire DS18B20 o

Temperature Sensor

D518B20

vcc ‘

GPI02 Q)
GPIO3 O O crio4
3.3V O cpios
12 o ° GND
Ocrios

o GPIO 10

::Routine ds18b20GetTemp public

O cno

Sensors = "ls /sys/bus/wl/devices" o s
sen=.array~new
system sensors output using (sen)
ds18b20 = sen[1]
rnew("/sys/bus/wl/devices/"||ds18b20||"/driver/"
|IdsiBb?UII”ftemperature“)nnmpen

~1ineIn /1000




12C BME 280
temp/hum/pres Sensor 1

BME280
=011

GPI00 Q)

GPI02Q

GPO3 Q O crio4
33V O crios

12 ° o GND

GPIO Mmo

aND O
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1°C BME 280

temp/hum/pres Sensor 2

pi@raspberrypi: i2cdetect -y 1

@
00:
10:

30:
40
50:
60: -
70: -

pi@raspberrypi: i

20: 20 2

1. 2 3 4 5 & T 8 8 a b c a e

jiroutine setupBme public
pkgLocal=.context~package~Llocal

device = bsf.loadClass(
iZ2cbus = bsT.loadClass(
bus = bsT.loadClass(

pkgLocal~device = bus~getDevice(119) --

J~getInstance(i2cbus~BUS_1)



12C BME 280
temp/hum/pres Sensor 3




e

data =

.devic

dig_T1

dig_T2
iT dig

dig_P1

1°C BME 280

temp/hum/pres Sensor 4

bsT.createJavaArray( ,24)
e~read(136,data, 0, 24)

(exff(datal[1])) + ((0xff(data[2]))*256)

(exff(datal[3])) + ((Oxff(data[4]))*256)
T2 > 32767 then dig_T2 = dig_T2 - 65536

= (Oxff(datal7])) + ((exff(datal8]))*256

et

p = 1848576 - adc_p
p = (p-(var4af4e96))*6258 [ var3
var3d = dig_ P9 * p * p / 2147483648

var4 = p * dig_P8 / 32768
pressure = (p+ (var3 + var4 + dig_P7) [ 16 ) /[ 180
var_H = t_fine - 76800

var_H = (adc_h - (dig_H4 * 64 + dig_H5/16384 * var
humidity = var_H * ( 1 - dig_H1 * var_H [ 524288)

DataColl = .directory~new
DataColl~~temp = temp
DataColl~~pressure = pressure
DataColl~~humidity = humidity

return DataColl



12C BME 280
temp/hum/pres Sensor 5
with pi4oorexx

b = bsf.loadClass( )
b~help
b~measure

b~getPressure
b~getTempCelcius
b~getTempFahrenhelt
b~getHumidity
bsT.cls




DS3231 Real Time Clock 1 ©

DS33IRTC
L -
E E GPIDUO
m =~ GPIOEO
GPIO3 @ O crios
O crios
o GND
Ocrios
tine setupDs3231 publi
pkgLocal= text~package~local
device = bsfT.loadClass( ) BE () E9ED
i2chus = bsT.loadClass( ) Ocre

O crio27

bus = bsT.loadClass( J~getInstance(i2cbus~BUS_1)
pkgLocal~device = bus~getDevice(104)
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DS3231 Real Time Clock 2

::routine setTime public
use arg hh,mm,ss

vice~write(®,BSFRawBytes(ss~x2c))
vice~write(1l,BSFRawBytes(mm~x2c))
.device~write(2,BSFRawBytes(hh~x2c))
S —

I

::routine getTime public
read = bsT.CreateJavaArray(
.device~read(8,read,0,1)

s= read[1]~d2x
.device~read(1,read,0,1)

m= read[1]~d2x
.device~read(2,read,0,1)

h= read[1]~d2x

time = h":"m":"s

return time
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PCF8591 8-Bit ADC

say getAnalogInput(2)

::routine getAnalogInput publi

se arg input

if input = 0 then addr =
else if input = 1 then addr =
else if input = 2 then addr =
else if input = 3 then addr =
value = .array~new

"ess system

"e55 system

return x2d(substrvalve[2] ,3))

addr

addr wi

using(
using(

Ty
Lue)

PCFBSH

ADAIT A2 A3
eene

v

Sig

®

Potentiometer

i €
SDA
ik

- e

VCC @
GNDE,
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SPI Binary Clock BRI
/9000000017
%oooooooom/
%OQQ....Q
12 a1l setupLED .988889.(/
11 syssleep 0.5 ‘anT \ A /’. . Osv
/ /) £2:0 on
all init /’ i Qoo
11 syssleep 0.5 ‘ g 7))
V4 ”, VI I 4 !% |
reg= .array~of(l~x2c,2~x2c,3~x2c, 4~x2c,5~x2c,6~x2c, 7~X2c,8~x2c)
time = EQ
time = time~replaceAT( ,3)~replaceAT( ,6)~reverse
ay time~reverse~replaceAT( ,3)~replaceAT( ,6)
i1=1to 8
11 write reg[i] , time[i]~d2c
11 syssleep 0.02
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HD44780

LCD1602

RRwonuiod

Mano

B

Big

parallel

902Q Qe

o
2
3

o

o
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8
o
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as® Qzos

o O Qoous

HD44780
LCD1602 'C

Vss &l
SDA
SCL
GND &=

o

GPIc0 Q)
P02

GPIO 3 o

GPIO 15
UARTTaD

GPIO 16

O =%
Qcho
© crio4
© crios
© cho
Ocrios

o GPIO 11
1 51
SCLO
D EFROM

e X
O o=
©Oocno
© crPio27

ogre=
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LC Display parallel

utine lcdByte
arg bits, mode

if mode = .COMMAND
.rs~LOW

Lda~Low
.ds~Low
.dé~LOoW
.d7~LOW

if 1 = 1 then do
if bits[i] = 1 then .d7~high
end

else if i= 2 then do
if bits[i] = 1 then .dé~high

end
else if 1 = 3 then do
if bits[i] = 1 then .d5~high
end
else
if bits[i] = 1 then .d4~high
end

Write data to the register
call syssleep 0.881
.e~high
call syssleep 8.8081
.e~low

::Routine LCDprint public
use arg zeile, String

if zeile = 1 then call lcdByte .LCD_ROW_1 , .COMMANDREGISTER
else 1f zelile = 2 then call lecdByte .LCD_ROW_2 , .COMMANDREGISTE
else i1f zelile = 3 then call lcdByte .LCD_ROW_3 , .COMMANDREGISTER
else call lcdByte .LCD_ROW_4 , .COMMANDREGISTER
string = substr(string,1,16)
do j=1 to string~length

call lcdByte String[j] , .DATAREGISTER

=)

end
return

call setup
call init

say "Clock is running --putputs time and date
do Torever
call ledprint 1 ,TIME()
call lcdprint 2 , DATE()
end
exit
::requires BSF.CLS --Get Java Support



LC Display I2C 2

routine write
arg byte, m

if m = 1 then do --Datamode
mode = 1181
mode_ = 1e@e1l

= 1188 D ::routine setup public
= 1080 pkgLocal=.context~package~local -- get package local direct
i2cbus = bsf.loadClass( )
upper_Nibble = substr(byte,1,4) l_)us =_bsf.1..0'fad01a.s.sF & ; B J~getInstance(i2cbus~BUS_1)
by_un_en =  toByte((upper_Nibble||mode)~b2x~x2d) get bevice 1L AGress = _ ecilmal
pby_un_en_ = toByte((upper_nibble||mode_)~b2x~x2d) pkgLocal~device = bus~getDevice(39)
ST

lower_Nibble = substr(byte,5,4)

by_ln_en = toByte((lower_Nibble||mode)~b2x~x2d)
by_ln_en_ = toByte((lower_nibble| |mode_)~b2x~x2d)

out=bsf.createJavaArray( , 4)
out~put(by_un_en,1)

out~put(by_un_en_, 2)

out~put(by_ln_en,3)

out~put(by_ln_en_,4)

do i= 1 to 4
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RFID Attendance System 1
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RFID Attendance System 2

:routine setup
pkglocal=.context~package~local -- get package local directory

--- initialzie MFRC522

rc522clientimpl = bsf.loadClass("at.pisoore frc522.rc522.RC522CientImpl")
card = bsf.loadClass("at.pidoore frc522 el.ca ard")
pkgLocal~rc522client = rc522clientimpl~createInstance

—-- ipitialize Button and Buzzer

gpio = bsf.loadClass( i4j.i0.gpio.GpioFact )~getInstance

RaspiPin = bsf.loadClass( i4j.io.gpio.RaspiPin")

PinPullDown = bsf.loadClass( i4j.io0.gpio.PinPullResistance")~PULL_DOWN
pkgLocal~pinCome = gpio~provisionDigitalInputPin(RaspiPin~GPI0_85,PinPullDown)
pkgLocal~pinGo = gpio~provisionDigitalInputPin(RaspiPin~GPI0_24,PinPullDown)
pinstate = bsf.loadClass( i4j.1 io.PinState")

pkglLocal~pinBuzzer = gpio~provisionDigitalOuvtputPin(RaspiPin~GPI0_81,pinstate~high)

--- initialize LC- Display

device = bsf.loadClass( i4j.10.12c.I2CDevice")
led = bsf.import(“at.pi4oorexx.led.I2CLCD")

i2cbus = bsf.loadClass( 14j.10.12 B
bus = bsf.loadClass( 14j.10.12c.I2CFact )~getInstance(i2cbus~BUS_1)
device = bus~getDevice(box('int',639)) --6x27 = 39 hex -> int
pkgLocal~screen =lcd~new(device)

return

do while emp~lines<> 8

data = emp~linein

pa

rse var data tag name

if tag = tagID then do

perso

--say tagid passt
file =.stream~new("atte
file~open("write")
if cg = e" then do
file~lineout(date() ", "Time() name "," COME)
~glear
en~display_string_pos( etecte ,1,8)
en~display_string_pos(("Hi" name) ,2,8)
end
glse do
eout(date() ", "Time() name "," G0)
qo
~clear
~display_string_pos( etected" ,1,0)
~display_string_pos("Bye" name,2,0)

end

file~close

call beep 1

call syssleep (2)
i=18 --> damit ab
readOK = 1
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Conclusio:

® The programming is simplified clearly and can
be used so by a beginner.

® Goal:to do without Pi4j
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Links:

e https;//github.com/pi4oorexx/pi4oorexx

e https://wiwu.ac.at/rgf/diplomarbeiten/BakkStuff/2022/
202204 _Duer_pi4oorexx.pdf
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THANKS! °

Do you have any questions?

Marcel.duer@gmail.com
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