:'51820 — temp. sensor
f..ﬁ IoT cu SMTP

3 1 wire protocol

4. Linux kernel upgrade
5. SMTP

6. Lab4 — sensor mail sender
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Raspberry Pi zero2 W
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Specification

Form factor: 6amm x 30mm
Processor: Broadcom BCM2710A1, quad-core 64-bit SoC
(Arm Cortex-A53 @ 1GHz)
Memory: 212MB LPDDR2
Connectivity: * 2.4GHz IEEE 802.11b/g/n wireless LAN, Bluetooth 4.2
onboard antenna

» 1 x USB 2.0 interface with OTG

» HAT-compatible 40-pin /O header footprint
» microSD card slot

* Mini HDMI port

» C5I-2 camera connector

« HDMI interface
 Composite video

Multimedia: + H.264, MPEG-4 decode (1080p30)
+ H.264 encode (1080p30)
* OpenGL ES 1.1, 2.0 graphics

Input power: oV DC 2.5A

Video:




Pi
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active

Mail Server

DEFINITION:

The Internet of Things Is a
system of physical objects that
can be discovered, monitored,
controlled, or interacted with by
electronic devices that
communicate over various
networking interfaces and
eventually can be connected to
the wider Intemnet.




https://purelifi.com/lifi-technology/



https://purelifi.com/lifi-technology/
https://purelifi.com/lifi-technology/

__dl ll.lillll

40 PARASITE POWER CIRCUIT o p  MEMORY
- CONTROL LOGIC

TEMFERATURE
-
SENSOR
NTERMAL Vo | | 6+BTRON
S | cop 1-l.-.::‘g:m ALARM HIGH TRIGGER (TH)
q? % Y recsTRERROM)
SCRATCHPAD

[~
L1

ALARM LOW TRIGGER (T,)
REGISTER (EEFROM)

Voo +—|  FOWER- >
SUPPLY SENSE

8-BIT CRC
GENERATOR




General Description

The DS18320 digital thermometer provides 9-bit Celsius
temperature measurements and has an alarm function
with nonvolatile user-programmable upper and lower trig-
ger points. The DS18S20 communicates over a 1-Wire
bus that by definition requires only one data line (and
ground) for communication with a central microprocessor.
In addition, the DS18520 can derive power directly from
- the data line (“parasite power”), eliminating the need for

~an external power supply.

Each D3S18S20 has a unigue 64-bit serial code, which
allows multiple DS18520s to function on the same 1-Wire
bus. Thus, it is simple to use one microprocessor to
control many DS18520s distributed over a large area.
Applications that can benefit from this feature include
HVAC environmental controls, temperature monitoring
systems inside buildings, equipment, or machinery, and
process monitoring and control systems.
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Benefits and Features

Unique 1-Wire® Interface Requires Only One Port
Pin for Communication

Maximize System Accuracy in Broad Range of

Thermal Management Applications

+ Measures Temperatures from -55°C to +125°C
(-67°F to +257°F)

+ x0.5°C Accuracy from -10°C to +85°C

+ 9-Bit Resolution

+ No External Components Required

Parasite Power Mode Requires Only 2 Pins for
Operation (DQ and GND)

Simplifies Distributed Temperature-Sensing

Applications with Multidrop Capability

+ Each Device Has a Unique 64-Bit Serial Code
Stored in On-Board ROM

Flexible User-Definable Nonvolatile (NV) Alarm Settings
with Alarm Search Command Identifies Devices with
Temperatures Outside Programmed Limits

Available in 8-Pin SO (150 mils) and 3-Pin TO-92
Packages
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Pin Configurations

DS18520

1 2 3

GND DQ Voo

BOTTOM VIEW

TO-92
(DS18S20)

TOF VIEW

DS18520

SO (150 mils)
(DS18520Z)
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Gama temperaturi

PART TEMP RANGE PIN-PACKAGE
DS18520+ _55°C to +125°C 3 TO-92

DS18520+T&R  -55°C to +125°C 3 TO-92 (2000 Piece)
| DS18S20-SL+TR -55°C to +125°C 3 T0O-92 (2000 Piece)*
- | DS185207 _55°C to +125°C 8 SO
DS18520Z+ _55°C to +125°C 8 SO
DS18520Z/T&R  -55°C to +125°C 8 SO (2500 Piece)
DS18520Z+T&R  -55°C to +125°C 8 SO (2500 Piece)
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MASTER Rx
L 480ps MINIBLIK

0518520 Ty
DS48S20 44— PRESEMCE PULSE

WAITS 15-60s —

MASTER Tx RESET PULSE
4B0us MINIMUM

Secventa initializare




8-BIT CRC 48-BIT SERIAL NUMBER 8-BIT FAMILY CODE (10h)
MSB LSB MSB LSB MSB LSB
64-Bif Lasered ROM Code
SCRATCHPAD
(POWER-UP STATE)
BYTEQ | TEMPERATURE LS8 (AAh)
85°C
BYTE1 | TEMPERATURE MSB (0h) {} EEPROM

THREGISTER OR USER BYTE 1"

T REGISTER OR USER BYTE 1

TLREGISTER OR USERBYTE '

RESERVED (FFh)

TL REGISTER OR USER BYTE 2

RESERVED (FFh)

COUNT REMAIN (0Ch)

COUNT PER °C (10)

CRC"

*POWER-UP STATE DEPENDS ON VALLUE(S) STORED IN EEPROM.

DS18520 Memory Map




DS18520 Function Command Set

1-Wire BUS ACTIVITY AFTER
COMMAND DESCRIPTION PROTOCOL COMMAND IS ISSUED NOTES
TEMPERATURE CONVERSION COMMANDS
Ty SR DS18520 transmits conversion status
Convert T st P 44h to master (not applicable for parasite- 1
3 powered DS18520s).
= MEMORY COMMANDS
Reads the entire scratchpad DS18520 transmits up to 9 data
Read Scratchpad including the CRC byte. BEa bytes to master. £
: Writes data into scratchpad Master transmits 2 data bytes to
Wit Scratchpad | ¢ iee 2 and 3 (T and TL). = DS18520. 2
Copies Ty and Ty data from the
Copy Scratchpad scratchpad to EEPROM. 48h None 1
Recall E2 Recalls Ty and T data from B8h DS18520 transmits recall status to
EEPROM to the scratchpad. master.
Read Power Signals DS18520 power supply Bah DS18520 transmits supply status to
Supply mode to the master. master.




DS18520 Operation Example 2

MASTER MODE DATA (LSB FIRST) COMMENTS
Tx Reset Master issues reset pulse.
Rx Presence DS18520 responds with presence pulse.
Tx Luh Master issues Skip ROM command.
Tx 4Eh Master issues Write Scratchpad command.
Tx 2 data bytes Master sends two data bytes to scratchpad (THand T)
Tx Reset Master issues reset pulse.
Rx Presence DS18520 responds with presence pulse.
e Tx CCh Master issues Skip ROM command.
: Tx BEh Master issues Read Scratchpad command.
Master reads entire scratchpad including CRC. The master then
Ry 9 data bytes recalculates the CRC of the first eigh_t data bytes from the scratchpad
and compares the calculated CRC with the read CRC (byte 9). If they
match, the master continues; if not, the read operation is repeated.
Tx Reset Master issues reset pulse.
Rx Presence DS18520 responds with presence pulse.
Tx CCh Master issues Skip ROM command.
Tx 48h Master issues Copy Scratchpad command.
T« DQ line held high by Mastp.-f applifea strong pullup to DQ for at least 10ms while copy
strong pullup operation Is in progress.
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NAME

modprobe - Add and remove modules from the Linux Kernel

SYNOPSIS

modprobe [-v] [-V] [-C config-file] [-n] [-i] [-q] [-b] [modulename]
[module parameters...]

modprobe [-r] [-v] [-n] [-i] [modulename...]

modprobe [-c]

modprobe [--dump-modversions] [filename]

DESCRIPTION

modprobe

intelligently adds or removes a module from the Linux kernel: note
that for convenience, there is no difference between _ and - in
module names (automatic underscore conversion is performed). modprobe
looks in the module directory /lib/modules/ uname -r° for all the
modules and other files, except for the optional configuration files
in the /etc/modprobe.d directory (see modprobe.d(5)). modprobe will
also use module options specified on the kernel command line in the
form of <module>.<option> and blacklists in the form of
modprobe.blacklist=<module>.
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IN fisierul /boot/config.txt
se adauga linia:
dtoverlay=w1-gpio

astfel:

# Uncomment this to enable the lirc-rpi module
#dtoverlay=lirc-rpi

.Configurare kernel

# Additional overlays and parameters are documented /boot/overlays/README

# Enable audio (loads snd bcm2835)
dtparam=audio=on
lBltoverlay=wl-gpio

care va permite utilizarea la GPIO7 a semnalului date de la DS1820
Prezenta acestuia se poate realiza astfel: = Is /sys/bus/w1/devices/
care va returna :

root@raspberrypi:/home/pi# 1ls /sys/bus/wl/devices
10-0008023934el w1l bus masterl
root@raspberrypi:/home/pi# |}




Incarcaron drlv L i penuu sensulw cwe e oo C22l7aeAza astfel:
> sudo modprobe wi-gpio > sudo modprobe wi-therm In oirectorul /sys/bus/wil/devices/ se creaza un director cu codul sensorului.Aici se

atla nsic.u. w1_cl=wa ra acte actualizat oo dotolc (oo ie temperatura astfel:
root@raspberrypi:/sys/bus/wl/devices/10-0008023934el# 1ls -1

total 0O

lrwxrwxrwx 1 root root 0 Nov 1 18:57 driver -> ../../../bus/wl/drivers/wl slave driver
-r--r--r-- 1 root root 4096 Nov 1 18:57 id

-r—--r--r-- 1 root root 4096 Nov 1 18:57 name

drwxr-xr-x 2 root root 0 Nov 1 18:57 power

lrwxrwxrwx 1 root root 0 Nov 1 18:57 subsystem -> ../../../bus/wl

-rw-r--r-— 1 root root 4096 Jul 4 11:17 ueyent

= |-rw-r--r-- 1 root root 4096 Nov 1 16:43. wl slave
& |root@raspberrypi:/sys/bus/wl/devices/10-0008023934e14# |}
Continutul fiserului wl_slave este:

root@raspberrypi:/sys/bus/wl/devices/10-0008023934el# cat wl slave
2d 00 4b 46 ff ff 02 10 19 : crc=19 YES
2d 00 4b 46 ff ff 02 10 19 t=22625

root@raspberrypi:/sys/bus/wl/devices/10-0008023934el# I
B e e e e e e e v

Pentru instalare drivere la secventa de boot se pot insera in fisierul /etc/rc.local urmatoarele comenzi:
sudo modprobe wi-gpio
sudo modprobe wi-therm




Simple Mail Transfer Protocol

Client
User ' Queue of mail ' Message
User at a terminal > oy
Agent +  tobesent ' .
: : gent
Seade 0 L]  sEomromcssrase

TCP Connection

TCP Port 25

e User I User :.._ '#rea?'?sﬂfg?
ser at a termin Agent ' : Mailboxes ! Agent

Receiver

Server



] °'g0ing

message queue
0 user mailbox

Electronic Mail

Three major components:
7 user ugen‘ts
7 mail servers

3 simple mail transfer
protocol: smtp

User Agent
7 ak.a. "mail reader”

7 composing, editing, reading
mail messages

7 eg., Eudora, Outlook, elm,
Netscape Messenger

7 outgoing, incoming messages k. [ogent
stored on server




Mail Servers

3 mailbox contains im:urnir?
messages (yet to be read)
for user

0 message queue of outgoing

(to be sent) mail messages
(if message cannot be SMTP
delivered will stay in queue)
3 smtp protocol between mail
servers to send email
messages
) Mail server is an SMTP
client when sending mail

y Mail server is an SMTP
server” when receiving
mail




import smtplib F’){tt]()r1

smtpObj = smtplib.SMTP( [host [, port [, local hostname]]] )
Here is the detail of the parameters —

2 host — This is the host running your SMTP server. You can specify IP
address of the host or a domain name like tutorialspoint.com. This is
optional argument.

2 port — If you are providing host argument, then you need to specify a
port, where SMTP server is listening. Usually this port would be 25,

2 local_hostname - If your SMTP server is running on your local
machine, then you can specify just localhost as of this option.

An SMTP object has an instance method called sendmail, which is typically
used to do the work of mailing a message. It takes three parameters —

2 The sender — A string with the address of the sender.

2 The receivers — A list of strings, one for each recipient.

2 The message — A message as a string formatted as specified in the
various RFCs.
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Sensor to mail

import RPi.GPIO as GPIO

import time

import smtplib

from wlthermsensor import W1ThermSensor
sensor=W1ThermSensor()
GPID.setmode(GPIO.BOARD)
GPIO.setup(8,GPI0.0OUT)

GPIO.output(8,1)

while 1:
t=sensor.get_temperature()
if t>25:
GPIO.output(8,8) # aprind LED semnalizare
server=smtplib.SMTP( 'smtp.gmail.com',587)
server.starttls()

server.login("ds182@1asi"," parcla ")

msg="Mesaj de la blue led"
server.sendmail("ds1820iasif@gmail.com","” destinatar @yahoo.com" ,msg)
server.quit()

print("S-a trimis mail , la %2.2f" %(t)+"grade")

GPIO.output(8,1)
print('Temperatura este %2.2f '%(t)+"grade Celsius")
time.sleep(1)



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25

