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Abtract: Internet of Things, or [oT, is a concept that describes the connection of smart electronic devices
to each other over the internet. These devices can be computers, phones, printers, cars, air conditioners,
lights, and even medical devices. Looking back at the development process of loT, we cannot help but
mention the great progress in computer chip and telecommunications technology. Thanks to the emergence
of cheap computer chips and high-bandwidth technology, billions of devices around the world have the
ability to connect to the Internet. These smart loT devices are not only basic elements in homes, businesses
and offices, but also important steps forward in creating the Internet of Things. Raspberry Pi is not only
an interesting hardware platform for loT projects, but also a tool to help developers learn and perfect
Internet of Things skills.
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1. Pit van dé

Internet of Things, hodc IoT, 1a mot khai niém
mo ta sy két ndi cuia cac thiét bi dién tir thong minh
v6i nhau qua mang internet. Cac thiét bi nay c6 thé
la may tinh, dién thoai, may in, xe hoi, may lanh, dén
chiéu sang, va tham chi 1 cac thiét b y té.

Nhin lai qua trinh phat trién cua IoT, ching ta
khong thé khong nhic dén budce tién 16n trong cong
nghé chip may tinh va vién thong. Nhd vao sy xuat
hién cta cac chip may tinh gia ré va cong nghé bang
thong cao, hang ty thiét bi trén khap thé gi¢i déu c6
kha ning két ndi véi Internet.

Nhing thiét bi IoT thong minh nay khong chi 1a
nhitng phan tir co ban trong gia dinh, doanh nghiép
va vian phong, ma con 1 nhimg budc tién quan trong
trong viéc tao nén Internet van vat. Raspberry Pi
khong chi 1a mot nén tang phan cimg thi vi dé mg
dung cho cac du an IoT ma con la cong cu gitip cac
nha phat trién hoc hoi va hoan thién ki ning Internet
két ndi van vat.

2. N§i dung nghién ctru
2.1. Gigi thi¢u vé Raspberry Pi

T6 chic Raspberry Pi Foundation dugc thanh
1ap nam 2009, va cung voi su giup do cia 3 hang
cung c?ip linh kién dién tir I6n [a EGOMAN, QSIDA,
SONY phat trién nén Raspberry Pi. Nhiém vu ban
dau cua dy 4n Raspberry Pi 14 tao ra mot may tinh
¢6 chi phi thap v6i kha nang l4p trinh cho sinh vién
va hoc sinh & cac nude kém phat trién. Raspberry

Pi ban dau dugc tao ra dua trén vi mach (SoC)
BCM2835 ciia Broadcom, bao gobm mot vi xir ly
ARM1176JZF-S 700 MHz, VideoCore IV GPU, ban
dau dugc xuét xuong véi 256 MB RAM, sau d6 dugce
nang cip (model B va B +) 1én dén 512 MB. Board
nay cling c6 socket Secure Digital (SD) (model A va
B) hodc MicroSD (model A + va B +) dung lam thiét
bi khéi dong va bo luu trir lién tuc.

Mac du da ban hang chuc triéu chiéc nhung
Raspberry Pi Foundation lai ndng cap cac san phim
ctia minh kha cham. Thuong phai mat hon mot nam
chung ta méi thay cac dong Raspberry Pi méi xudt
hién. Ciing boi thé ma cho du xudt hién tir nam 2012
nhung dén nay ciing chi c6 mot vai dong Raspberry
Pi duoc gidi thiéu dén cong ching.

Vi kich thudéc nho gon va muic gid phu hop,
Raspberry Pi di nhanh chéng duoc cac nha san xuét
va nhimg ngudi dam mé dién tir chap nhan va st
dung trong céac du an doi hoi nhiéu hon mét vi diéu
khién co ban. Mic du chdm hon so véi cac dong
laptop, may tinh hién dai nhung Raspberry Pi van
dugc xem 1a may tinh Linux hoan chinh va c6 thé
cung cip tat ca cac kha ning ma nguoi ding mong
doi, voi mirc tiéu thy nang luong thip.

2.2. Cdac phién bdn ciia Raspberry Pi

Phién ban Raspberry Pi ddu tién dugc phat hanh
thang 2 nam 2012, va toi nay di c6 nhiéu phién ban
khéc nhau. C6 2 phién ban model Raspberry Pi bao
gdm Model A va Model B, tén cac model nay duoc
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dat theo tén BBC Micro.

Ngoai thanh phan twong tu nhu trén Model A chi
¢6 1 cong USB va khong c6 cong Ethernet. Hai loai
model Raspberry Pi la Model A va Model B da duoc
nang cap [én A+ va B+. Trén cac ban nang cap nay
c6 mot s6 cai tién nho, chang han nhu ting sé cong
USB va mtc tiéu thu ning luong duoc cai thién,
dic biét 1a trong phién ban B+. Vi sy nang cp cia
phén cting, cling nhu huéng t6i nhitng muc tiéu khac
nhau. Phién ban theo thir tu ra
mit 1a: Pi A — Pi A+ — Pi 1 B
— Pi 1B+ — Pi 2B — Pi Zero
— Pi 3B cung véi d6 1a Pi 2B+
V.v... va méi ddy nhét giira
nam 2023 ta thdy sy xuét hién
cua Raspberry Pi 5.

2.3. H¢ diéu hanh ciia Rasp-
berry Pi

Raspberry Pi dugc thiét
ké cho hé diéu hanh Linux,
va nhiéu ban phan phdi Linux
hién ciing c6 phién ban tdi uu
hoa Raspberry Pi. Hai trong
s6 cac lya chon phd bién nhat
la Raspbian Jessie, dua trén h¢
diéu hanh Debian, va Pidora, dva trén hé diéu hanh
Fedora. Trén thyc té ca 2 tiiy chon nay déu hoat dong
tt, lua chon Raspbian Jessie hay Pidora la do so
thich ctia mdi nguoi. Khi khoi dong dau tién tir thé
SD, ban s& dugc cung cip menu c6 nhiéu phan phdi
(bao gém ca Raspbian va Pidora) dé lya chon.

Ching ta van con nhiing lya chon khac:
OpenELEC va RaspBMC 14 2 h¢ diéu hanh phan phi
dya trén Linux, nhim muc tiéu hudng té6i st dung
Raspberry Pi lam trung tdm truyén thong. Ngoai ra
con ¢ cac hé thdng khong phai Linux, ching han
nhu RISC OS, chay trén Pi.

2.4. Raspberry Pi §

Sau 4 nam cho doi (Raspberry Pi 4 dugc phat
hanh vao 05/2019), ngay 28/09/2023 Raspberry Pi
Foundation da chinh thirc ban Raspberry Pi 5 — phién
ban Pi moi nhit cua ho. V& co ban Raspberry Pi 5
nhanh hon dang ké so voi ngudi tién nhiém cua no
(theo Eben Upton — Giam dbc diéu hanh cta hing
thi n6 nhanh hon dén 2 14n so véi RPi 4). Han ché
16n nhit cua nod, ¢ thé 1a tam thoi, 14 mot s6 HATs
(Hardware Attached on Top) va tién ich bd sung cii
hon c6 thé khong c6 hd tro phan mém ngay 1ap tirc.

Pi 5 duoc trang bji CPU ARM Cortex-A76 toc do
1én t¢i 2.4 GHz va GPU VideoCore VII. Nhitng diéu

i Model Indicator
&
BCM2712
Processor

lEPCIe 2.0 Interface

Equipment with new general education program, Volume 2, Issue 307 (February 2024)

ISSN 1859 - 0810

nay gitp tang hiéu suat nhanh hon téi 2 dén 3 1an so
v6i Raspberry Pi 4 Model B! Raspberry Pi 5 c¢6 thé
1a lya chon tot hon cho du an doi hoi strc manh xtr
1y téc d6 cao nhu cac chuong trinh AI (Tri tué nhan
tao) hodc xur Iy d6 hoa chuyén sau. Raspberry Pi 5
¢6 cac tuy chon RAM LPDDR4X-4267 8GB, 4GB,
2GB hodc 1GB (Tuy nhién, chi c6 phién ban RAM
8GB va 4GB khi ra mét). Ban ciing c¢6 thé biét duoc
dung lugng RAM dua vao thong tin in trén bo mach.

May tinh manh nhat ctia Raspberry Pi - Raspberry Pi 5

What’s New?

[ Raspberry Pi RP1
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i UART Connector

Hinh 2.1: Thanh phan cdu tao ciia Board Raspberry Pi5

Raspberry Pi 5 ¢6 thé hd tro ngudn dién 1én t&i
5V/5A thong qua két ndi USB Type C voi Ngudn
dién PD (Power Delivery). Néu ban dang du dinh
sir dung Raspberry Pi 5 cho mot du 4n cong suit
cao, ban nhat dinh can dén Nguén dién 5V/5A PD
tir Raspberry Pi. Chi c6 nguon dién tir Raspberry Pi
méi hd trg PD ¢ mirc 5V/5A, trong khi cic ngudn
dién PD thong thuong chi hd trg SV@3A, 9V@3A,
12V@2.25A, va 15V@1.8A. Mat khac, Raspberry
Pi 5 van ¢ thé cip ngudn bang ngudn dién cua
Raspberry Pi 4 Model B (5V/3A) hodc ngudn dién
USB-C thong thuong (tir 3A tré 1é€n). Tuy nhién,
néu khong sir dung ngudn dién PD 27W 5V/5A tir
Raspberry Pi, cong USB chi cho ra dong dién tdi da
a 600mA.

2.5. Ung dung ciia Raspberry Pi trong hé théng
10T
2.5.1. Cum may tinh nhung

Dit mot cum cac may tinh nhing chi phi thip
cung nhau khong phai 1a diéu méi — n6 dugc thuc
hién véi bo mach vi xir 1y Arduino va diéu khién
nhiing giéng nhu nhitng gi thap nién 80 da ting lam.
Arduino 14 bo mach da thiét ké sin cac thanh phan
dién tr, nhitng ai khong am hiéu vé dién tir nhung c6
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kién thtrc co ban vé tin hoc va 1ap trinh
1a c6 thé lap trinh dé diéu khién dugc.

Trong truong hop hop du an nay,
Raspberry Pi dugc thiét ké dé 1am hé
thong nén tang cho ngan xép tmg dung
trén Drupal — mot hé thong quan 1y noi
dung, ddi thu 16n nhét cia WordPress
hién nay. Nhitng gi ban c¢6 thé hoc hoi
véi cac dy an nay?. Ngoai hiru ich voi
chinh ngudi ding Drupal thi ban c6 thé
hiéu biét sau hon vé viéc thiét lap cac
hé thdng da xir Iy va cic cum may tinh
Raspberry Pi.
2.5.2. May chu Raspberry Pi

Mot trong nhitng tmg dung tot nhat ctia Raspberry
Pi chinh la tro thanh trung tim diéu khién danh cho
cac thiét bi sir dung ngudn dién ap thap. Trong hnh
vuc nay, Raspberry Pi c6 thé thu thap va bao cc vé
cac diéu kién hay sy thay doi ciia co so dif lidu roi tra
vé trung tim. Giao thirc Web chinh 13 g dung thuc
té hidu qua nhat. Mot dyu an don gian ma chung ta c¢6
thé thyc hién 1a thiét lap mot may chit Web Apache
trén hé diéu hanh Linux chay trén Raspberry Pi.

N I I NETWORK TIME PROTOCOL
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Hinh 2.3. M6 hinh iing dung Raspberry Pi lam diém do dac thoi tiét

Mot khi chi sé vugt qua con sé dang bao dong
ma ban than minh khong biét thi chi phi cho dich vu
bao tri hodc thay thé cho thiét bi dang bao quén 1 rat
dang ké. D6i véi nhitng nguoi bat dau qua trinh hoc
tap v4i Raspberry Pi thi tinh huéng nay 13 mét trong
nhitng bai thir rat tot. Raspberry Pi Temperature &
Humidity Network Monitor 1a mot san pham dugc
thiét ké cho cdc ti chira nhdm canh bao nhiét do va
d6 am chi véi chi phi chimg 50 USD. Raspberry Pi
dong vai tro thiét bi giam sat véi kha ning truy cap
dén co so dir lidu SQL va ly dif liéu tir cac cam bién
dugc tich hop. Man hinh hién thi giam
sat nhiét do voi do thi giao dién web, qua
d6 cho phép dé dang doc dit liéu va luu
trir két qua dén co so dir licu.

3. Két luan

Trong thuc té, phan khé khin nhat
ctia viéc sir dung Raspberry Pi dé hoc,
tim hiéu vé& IoT 1a lua chon cac du an
phi hop dé bat dau. Mot trong nhimng
nén tang quan trong cho viéc hoc IoT 1a

STRATUM

mach tinh toan nho va don gian, nham

2

dén kha nang tao mot may tinh nho gon,

‘//',-‘ e 1 o j“%

gid ré phuc vu cho cong tac hoc tap,

STRATUM
«—>

3

nghién ctru va thir nghiém. Nhung cung
véi do, chiéc may tinh gia 35 USD nay

3

3

Hinh 2.2. M6 hinh Network Time Protocol

Du an may chu Stratum 1 Network Time Protocol
st dung nén tang Raspberry Pi 1a minh chtng rd rang
nhét khi tao nén mot thiét bi c6 kha ning xéac thuc
dya trén thu muc. Ngoai ra Stratum 1 Network Time
nay con giup giai quyét vin dé vé do tré trong viéc
xac thyc may chu.
2.5.3. Cam bién nhiét d va do am

Trong nhiéu thoi diém, ban can tim ra cau tra 10
cho viéc tim ra nhitng diém nong va am thip cia cac
ta chira dd.

[= [=) [=)

= , S,
lai c6 mot mang ing dung khac rat co gia

tri trong nganh CNTT truyén thong va doanh nghiép.
Tai liéu tham khao
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