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CHUONG 1

Tao tai khoan trén Adafruit 10




1 Gigdithiéu

Internet van vat, hay con goi la Internet of Things — IoTs, 1a mot cudc cach mang
trong viéc két nbi gitta cac thiét bi khong day véi nhau. Ban dau, chiing ta c6 mang
Internet, mot thanh tuu cia cudc cach mang khoa hoc céng nghé lan thi 3, cho
phép cac may tinh c6 thé két ndi va trao doi thong tin toan cau. Tuy nhién, véi su
phat trién nhanh chéng clia nganh vi co dién tit (Micro Electro Mechanical Sys-
tem), khong chi may tinh, gid day rat nhiéu cac thiét bi c6 kha niang két ndi vao
mang Internet. Thong dung nhat trong cudc séng ma chiing ta cé thé ké dén nhu
cac dién thoai thong minh, may tinh bang, cac loai thé thong minh (Smart cards)
hay nhu c4c nét trong mang cdm bién khong day (Wireless Sensor Networks). Theo
udc tinh ctia cong dong khoa hoc, dén nam 2025 sé c6 75 ti thiét bi c6 thé két noi
mang Internet vi nhau. V6i nhiing dic tinh d6, mot thé hé mang méi da dugc hinh
thanh, va 1a san pham dic trung cho cudc cach mang khoa hoc céng nghé 1an thi
4, mang Internet van vat, hay con goi la IoT - Internet of Things.

Dua trén mang Internet van vét, cac ing dung khéng con 6 khai niém théng minh
nita, ma sé tién lén mdt budc cao hon, goi la tu hanh (autonomous), chang han
nhu céc ting dung gidm sat va tu dong thich nghi trong viéc dién khién nhu cac
dich vu trong nha, bai giii xe, hay cac hé théng quan tric trong néng nghiép, thiy
hai san. Theo dién gia néi tiéng Timothy Chou, kién trtic vé ting dung théng minh
dua trén Internet van vat ctia 6ng dugc chia thanh mo hinh 5 16p, nhu mé ta § hinh
bén dudi.

Hinh 1.1: Kién triic 5 l6p ctia mot ving dung Két noi van vit

Chtic nang chinh ciia tiing 16p trong kién tric nay dudc khai quat nhu sau:

« Things: Cac thiét bi trong ing dung giam sat. Chuing ta c6 thé thay, day1a16p
rat phong phu vé mit s6 lugng va da dang vé chiic nang. Rat nhiéu cac loai
cam bién sé dudc dling, tly vao cdc ting dung giam sat. Bén canh d6, cac not
cam bién sé chil yéu dua vao giao tiép khong day

« Connect: Thu thap dii liéu tit cac ndt cam bién. Do c6 rat nhiéu tiéu chuan
ket noi tuy theo tung loai ting dung, 16p nay phai ho trg nhieu loai ket noi, tu
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giao tiép Zigbee va Wifi trong c4c ting dung nha thong minh, véi khoang cach
giao tiep ngan cho den céc giao trén khong gian rong nhu LoRa hay 3G/4G.

* Collect: Sau khi dt liéu dugc thu thap, ching sé dudc gtii 1én cac server tap
trung dé luu tri di liéu. Tai day, mot luong 16n di liéu sé dugc day vé, tao ra
mot thach thiic khong nhé cho céc server va phai ting dung cac cong nghé veé
Big Data (dit liéu 16n) dé xtt ly.

 Learn: Nhiém vu cuia 16p nay la loc ra cac thong tin déc trung, c6 ngu nghia
dac thu cho tting loai ting dung. Cac cong nghé ve Hoc May va hién tai la Hoc
Sau (Deep Learning) sé dugc ap dung 6 day

« Do: Dua vao cac thong tin dic trung, hé théng sé xay dung nén nhiing quy
luat thich nghi theo ngoai canh, va dé xuét cac quyét dinh cho hé théng. Véi
mobi quyét dinh, viéc thuc thi sé dudc do dac mot cach tu dong, va sai 1énh
clia quyét dinh d6 so v6i muc tiéu t6i uu sé dugc xem xét lai cho 1an sau. Theo
cach nay, hé thong sé tu dong tich lity “kinh nghiém” trong mét thai gian dai,
dé ngay cang tré nén thong minh va hoan thién hon.

Trong gido trinh nay, huéng dan sé tap trung 6 16p Connect, véi chiic nang goi
la Gateway IoTs. Thiét bi dong vai tro lam Gateway, sé tap hgp thong tin va gti
lén server, ciing nhu nhan diéu khién tit phia server & 16p Collect. Chiing tdi sé
hién thuc Gateway bang ngén ngii 1ap trinh Python. Cac ndi dung chinh trong bai
huéng dan nay sé nhu sau:

« Kién triic 4 thanh phan ctia ting dung dua trén IoT
* Tao tai khoan trén Adafruit IO Server

e Tao kénh luu tru du liéu trén Adafruit 10

2 Kién triic 4 thanh phan ctia 'ng dung

Dua trén md hinh 5 16p ctia kién triic IoTs, chiing ta sé phan ting dung thanh 4
thanh phan co ban, bao gom not cam bién, gateway trung tam, server va cac thiét
bi dé theo doi dut liéu va diéu khién tu xa, nhu trinh bay 6 hinh bén dudi:

Adafruit Server

Smartphone

NGt cam bién Microbit Gateway IoT

Hinh 1.2: Kién triic 4 thanh phan trong ting dung IoT

Phdt trién IoT Gateway bang Python Trang 7



Hat nhan trung tam trong kién triic nay 1a Gateway IoT, sé dugc xay dung bang
cach két hop gitta may tinh va mot mach Microbit. S6 di c6 su két hop nay, 1a vi
chtic ning clia Gateway sé dudc hién thuc bang ngon ngii Python. May tinh ctia
chiing ta 1a thiét bi manh mé va tién dung cho yéu cau nay. Thém nita, khi trién
khai hé théng, chuong trinh Python c6 thé dé dang stt dung lén trén cac mdy tinh
nhting, chang han nhu Raspberry PI chang han. Mach Microbit dugc gan thém vao
v6i nhu cau mé rong két néi véi nhiéu mach cadm bién khac bang ki thuat giao tiép
khong day ciia mach Microbit.

Nhiéu mach Microbit c6 thé déng vai tro 1a n6ét cam bién, va gt dit liéu vé mach
Microbit trung tAm, ndi né sé chuyén di liéu 1én may tinh. Tai day, chuong trinh
viét bang ngon ngiit Python sé gt dit liéu nay 1én server Adafruit I0. Tt d6, cac thiét
bi theo doi ti xa nhu dién thoai di dong hay tham chi la mét may tinh khac c6 thé
theo doi dudc dit liéu ctia hé théng. Trong truong hop mubén d1eu khién mot thiét
bi, ludng dit liéu sé di ngudc tii phia thiét bi dau cudi cho dén nét cam bién, dé thi
hanh lénh diéu khién.

Trong bai huéng dan dau tién nay, chiing ta sé bat dau tao tai khoan trén server

Adafruite IO, trudc khi c6 thé st dung né dé luu trit dit liéu cdm bién va luan
chuyén tin hiéu dieu khién.

3 Tao tai khoan trén Adafruit 10

Budc 1: Vao trang web chinh tai dia chi https://io.adafruit.com/. Giao dién sau
day 6 hién ra.

Shop Learn Blog Forums LIVE! AdaBos Get Started for Free Sig nm

The mtemet of thl?g§ for everyo,h

The easiest way to streamylog, and interact with your data

" teachers
makers

J:]L‘f‘i ers
clrcui (:x : ,
adﬁlit P ynw"“ @ micro:bit ARDUINO

Hinh 1.3: Trang chii cua Adafruit IO

Ban doc nhan vao nit Sign In dé diang nhap vao hé thong néu nhu da c6 tai khoan.
Tuy nhién, nit nay ciing sé dan chiing ta dén trang tao méi tai khoan 6 buéc tiép
theo.

Budc 2: Vi chiing ta chua c6 tai khoan, nén 6 buéc nay, chiing ta sé chon tiép Sign
Up dé dang ki tai khoan.
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https://io.adafruit.com/

SIGN IN

Your Adafruit account grants you
access to all of Adafruit, including the
shop, learning system, and forums.

EMAIL OR USERNAME

PASSWORD

Forget your password?

SIGN IN

NEED AN ADAFRUIT ACCOUNT?

ORDER STATUS

Did you check out as a guest? Or do you
just want to check your order status
without signing in?

EMAIL ADDRESS

ORDER NUMBER

Where do | find this?

CHECK ORDER STATUS

Hinh 1.4: Tao tai khodn trén Adafruit IO

Budc 3: Cung cap thong tin cA nhan(FIRST NAMEva LAST NAME), Email, Tén ding
nhap va Mat khau. Riéng véi tén ding nhap, ban khong dudc sit dung ki tu dic
biét. Cubi cling, chiing ta nhan vao niit CREATE ACCOUNT dé tao tai khoan, nhu

huéng dan bén dudi.

SIGN UP

The best way to shop with Adafruit is
to create an account which allows
you to shop faster, track the status of
your current orders, review your
previous orders and take advantage
of our other member benefits.

FIRST NAME

NPNLab

LAST NAME

BKU

EMAIL

npnlab.vn@gmail.com v

USERNAME

‘ ngnlab[{n v

Username is viewable to the public
on the forums, Adafruit 1O, and
elsewhere.

PASSWORD

CREATE ACCOUNT

Hinh 1.5: Giao dién ddng ky tai khodn

Sau khi tao tai khoan thanh céng, hé théng sé tu ding nhap. Tuy nhién, 6 1an lam
viéc tiep theo, ban doc hoan toan cé thé dang nhap vao hé thong véi chic nang

Sign In.

Phdt trién IoT Gateway bang Python
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4 Tao kénh dut lieu (Feed)

Dé c6 thé luu dit liéu trén server, chiing ta can phai phan loai cho né. Thong
thuong, chiing ta goi 1a mot kénh dit liéu, hay feed. Mbi d6i tuong trong hé théng
cling sé thuong c6 1 kénh dit liéu cho riéng né. Chang han nhu dé luu trang thai
clia mot béng den, chiing ta can mot kénh dit liéu, tén 1a BBC_LED chang han.
Sau khi ding nhap vao hé thong thanh cong, ching ta bat dau tao mot kénh di
liéu dau tién, véi cac buéc huéng dan bén dudi.

Budc 1: M6 danh sach kénh dit liéu, bang cach nhin vao Feeds, nhu minh hoa &
hinh bén dudi:

Shop Learn Blog Forums LIVE! AdaBox [Rle]

%dafruit Profile Feeds Dashboards

Z\
\‘ o
Feeds | vi Il

Hinh 1.6: Truy cap vao cdc kénh dit liéu

Tiép theo d6, chon tiép vao tinh ning View all dé liét kénh tat ca cac kénh dit liéu
dang c6 trong tai khoan, nhu minh hoa 6 hinh sau day:

NPNLab_BBC > Feeds

+ New Group

+ New Feed

YY)
Key Last value Recorded

Hinh 1.7: Danh sdch cdc kénh cé san

Trong minh hoa 6 hinh trén, tai khoan cta ching ta chua c6 mot kénh da liéu nao
ca, do n6é méi dugc dang ki 6 1an dau tién. Mot kénh dw liéu sé tao ra bang cach
nhan vao nut New Feed.

Budc 2: Dién cac thong tin cho kénh dit liéu, nhu minh hoa & hinh bén duéi.
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Create a new Feed X

Name
BBC_LED
Maximum length: 128 characters. Used: 7

Description

Hinh 1.8: Dién thong tin can thiét cho kénh dit liéu

Quan trong nhat 1a truong Name clia kénh dit liéu. Ban doc nén dit tén cho né di
kém véi 1 tiép dau ngii, dé c6 thé dé dang phan biét kénh dit liéu nay 1a danh cho
du 4n nao. Trong huéng dan nay, chiing t6i minh hoa cho dit liéu tit mot dén hién
thi trén Microbit, va dat tén cho kénh 1a BBC_LED. Phan mo ta Description chi la
tlty chon, ban doc c6 thé ghi thém cac thong tin chi thich. Cubi ciing nhan vao nit
Create. Mot kénh mdéi sé dugc tao ra va giao dién ctia ching ta bay gio sé nhu sau:

NPNLab_BBC > Feeds

Feed Name Key Last value Recorded

O BBC_LED bbc-led less than a minute ago

Loaded in 0.85 seconds.

Hinh 1.9: Kénh du liéu mai duoc tao thanh cong

Trong truong hop mudn x6a mdt kénh dii liéu cii, ban doc chi can chon né va nhan
niit Delete Feed, nhu minh hoa 6 hinh bén dudi:

NPNLab_BBC > Feeds

Default Disable Feed [l Delete Feed

Feed Name Key Last value Recorded

bbe-led 29 minutes ago

(ﬁ&

Hinh 1.10: Xoa mot kénh dit liéu da co

Phdt trién IoT Gateway bang Python Trang 11



5 Chia se Feed ¢ dang Public

Khi mot kénh ditliéu (feed) dudc tao ra, mic dinh ctia né 1a 6 ché do private, chi co
tai khoan dang nhap mdi c6 thé truy cap va gti dit liéu 1én n6. Dé don gian hoa viéc
1ap trinh ti cac thiet bi IoT gti 1én feed, ching ta sé cau hinh cho né la dang Public.

Dé lam dudc viéc nay, chiing ta can phai truy xuat truc tiép vao feed, bang cach
nhan chudt truc tiép vao tén feed, 6 day 1a BBC_LED. C6 nhiéu cach dé ban doc
c6 thé tim thay kénh clia minh. Theo quy trinh hién tai, ban doc c6 thé nhén truc
tiép vao BBC_LED & Hinh 1.10. Trong trudng hop ban vé lai tai khodn ctia minh,
chi can chon Feeds, kénh dii liéu nay sé xuat hién, nhu minh hoa & hinh bén duéi:

Forums LIVE! AdaBox [le]

Shop Learn Blog

*adafruit

Profile Feeds

Dashboards

Feeds | view all

BBC_LED

f_kl

NV

Hinh 1.11: M6t cdch khdc dé’truy cdp vdo feed

Théng tin chi tiét ctia feed dit liéu sé dudc hién ra nhu hinh bén duéi:

NPNLab_BBC > Feeds > BBC_LEI

Kénh dit lieu cho den LED © Feed Info

&

1.0 Manage feed name, key,

description, and tags
09
08 o' Privacy
This feed is: private.
07
Only you can see it
06
05 % Sharing o)
Not shared yet
0.4
03 'O Feed History &

Feed history is ON

Hinh 1.12: Thong tin cua feed diz liéu

Chiing ta hay dé y 6 muc Privacy nam 6 khung bén phai, hién tai né6 dang 6 ché do
private. Chung ta nhan vao biéu tugng cai dat, dé td6i giao dién sau day:

Trang 12
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Update Visibility X

Public means anyone in the world will be able to read data from
your feed.

Private means your feed will only be visible to you.

Visibility
) Priv... =
= Private
ance Save
d )
Hinh 1.13: Cai ddt chia sé cho feed

Trong giao dién trén, chiing ta chon Public 6 phan Visibility va cubi cting, nhan
vao nut Save dé hoan tat viéc chinh kénh 6 che do chia sé.

Bay gio, thong tin 6 muc Privacy da thay déi, véi thém thong tin chi dan Anyone
can see it at this link. Ban c6 thé chia sé kénh dii liéu clia minh véi ngudi khac
bang cach gtii di dudng lién két nay. Tuy nhién, budc nay chi can thiét trong viéc
kiém tra kénh dit liéu c6 giao tiép dudc tic thi hay khéng Ngoai ra, n6 cung khong
thuc su la tinh nang co6 ich trong cac IIng dung ma chiing ta sip stia hién thuc.
Thong thuong, ban sé€ c6 nhu cau che giau kénh clia minh dé bao vé dit liéu clia
hé théng. Muc dich clia chiing ta khi chinh kénh thanh Public chi dé don gian viéc
lap trinh trong tuong lai.

Phdt trién IoT Gateway bang Python Trang 13



6 Cauhoion tap

1. Server dugc gidi thiéu trong bai huéng dan c6 tén la gi?
A. ThingSpeak
B. Google
C. Amazon
D. Adafruit IO

2. Mot kénh dé luu dit liéu trén server con dudc goi 1a gi?
A. Client
B. Server
C. Feed
D. Channel

3. Kién tric ting dung két ndi van vat dudc dé xuat béi Timothy Chou c6 may 16p?
A 2

B.
C.
D.

o W

4. L6p céc thiét bi nhu cam bién, may bom, cdc mach cong suat, thudc 16p nao
trong mo6 hinh IoT?
A. Things
B. Connect
C. Collect
D. Learn

5. Gateway IoT thudc 16p nao trong cac 16p dudi day?
A. Things
B. Connect
C. Collect
D. Learn

6. Dé tién Igi cho viéc 14p trinh trong tuong lai, cac thao tac nao la can thiét?
A. Tao kénh dti liéu c6 tén ggi nhé
B. Nén c6 tiép dau ngii cho méi kénh dii liéu
C. Chinh kénh 6 ché do Public
D. Tat ca c4c thao tac trén

7. Dé truy cap vao thong tin chi tiét clia mot feed, cac thao tac can thiét 1a gi?
A. Chon Feeds, chon kénh du liéu (tén feed)
B. Chon Feeds, chon view all, chon kénh du liéu (tén feed)
C. Ca2 thao tac trén déu dugc
D. Tat ca déu ding

Dap an

1.D 2.C 3.D 4A 5.C 6.D 7.D
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CHUONG 2

Thiét ké Dashboard trén Adafruit IO




1 Gigi thiéu

Dashboard c6 thé dudc hiéu 1a moét bang tong hop, hién thi cac thong tin can thiét
clia mot hé théng. Trén dashboard, thong tin c6 thé dugc tong hop dé hién thi duéi
dang do thi véi cac dit liéu lich stt, thong tin hién tai ciing nhu thong ké cac gi4 tri
nhé nhét, 16n nhat hay cac gia tri trung binh. Ngoai ra, Dashboard con c6 thé dudc
stt dung nhu mét ban diéu khién than thién, dé ngudi ding c6 thé tuong tac va
van hanh hé théng tit xa. Tuy vao dic thu clia ting dung va noi ap dung, cac yéu
cau ctia Dashboard c6 thé khac nhau. Trong cac cong ty, Dashboard dua ra mot cai
nhin tong quat vé ning suat clia tiing bd phan, cac xu hudng, cac hoat dong, cac
chi s6 KPI (Key Performance Indicator — hay con goi 1a chi s6 danh gid thuc hién
cong viéc).

V6i muc dich st dung khac nhau hoan toan, kénh du liéu Feed gidi thiéu & bai
trude, thudng danh cho ngudi quan 1y, dé kiém tra dit liéu tho ctia hé thong. Trong
khi d6, Dashboard sé 12 mot giao dién dep va than thién déi v6i ngudi sit dung.
Hai d6i tuong nay, ciing thudng dudc goi 1a Back End danh cho Feed va Front End
danh cho Daskboard. Va hién nhién, 2 dbi tugng nay sé lién két chit ché véi nhau:
Moi khi c6 dit liéu gtii 1én Feed, giao dién trén Daskboard sé dugc cap nhat tuong
ing, va ngudc lai, moi khi c6 tuong tac trén Daskboard, thong tin cting sé dugc luu
lai trén Feed.

O bai nay, ban doc sé dudc huéng dan dé tao mot Dashboard don gian trén Adafruit
10. Dashboard nay la ding dé két nbi véi Feed ta da tao 6 bai trudc va c6 mot niit
nhén, dé ngudi dung c6 thé bat tit dén trén mach Microbit. Giao dién tuong tac
ctia nguoi dung trén Dashboard nhu sau:

*adafruit Profile Feeds Dashboards Triggers

NPNLab_BBC » Dashboards - DHB_BBC_LED

MICROBIT LED

Hinh 2.1: Giao dién Dashboard diéu khién dén

Cac muc tiéu huéng din trong bai nay dugc tém tit nhu sau:
« Tao mot Dashboard v6i mot niit nhan
o Lién két Dashboard va Feed dit liéu

« Kiém tra tuong tac gitta Dashboard va Feed

Trang 16 The Dariu Foundation



2 Tao Dashboard mdgi

Trong phan nay, huéng dan sé trinh bay dé ban doc c6 thé tao ra 1 giao dién don
gian, vi mot nit nhan trén Dashboard, diing dé bat/tat mot thiét bi, chang han
nhula dén hién thi trén mach Microbit. Giao dién va thao tac dé tao méi mot Dash-
board ciing kha tudng tu véi viéc tao mGi mot Feed 6 bai truéc, dugc trinh bay chi
tiét tiing budc nhu duéi day.

B}l’(ic 1: Sau khi dang nhép vao Adafruit IO, ban doc chon vao Dashboard, va chon
tiép View all, nhu huéng dan bén dudi:

Shop Learn Blog Forums LIVE! AdaBox [Rle]

*adafruit Profile Feeds Dashboards

Dashboards | view all

Hinh 2.2: Truy cdp vao Dashboard cua tai khodn

Budc 2: Nhin nit +New Dashboard dé tao méi mot Dashboard trén Adafruit, nhu
minh hoa 6 hinh sau day:

NPNLab_BBC > Dashboards
+ New Dashbozrd
(\

L "V
Dashboard| "~ * ¥}
KN ‘

N )
O Name N Key Created At

Hinh 2.3: Tao moi mot Dashboard

Sau d6, mot cilia so sé hién ra cho ta ghi tén va mé ta cho Dashboard clia minh. Luu
¥ 1a truong Name thong tin bat budc, trong khi dé, trudng Description (mb ta) 1a
tlty chon. Khi dit tén cho Dashboard, ban ciing nén thém nhiing tiép dau ngtt dé
dé quén ly trong tuong lai, nhu minh hoa 6 hinh bén dudi:

Phdt trién IoT Gateway bang Python Trang 17



Create a new Dashboard X

Name

DHB_BBC_LED

Description

Hinh 2.4: Hoan thién thong tin cho Dashboard

Cubi cling, nhan vao ntt Create, mot Dashboard méi sé xuat hién trong trang chii
Adafruit IO ctia ban, nhu sau:

NPNLab_BBC > Dashboards

+ New Dashboard

Dashboards

O Name Key Created At

O DHB_BBC_LED dhb-bbc-led August 9, 2021

oaded in 1.35 seconds.

Hinh 2.5: Mot Dashboard méi da dudc tao

Trong trudng hop mubn xéa Dashboard, ban doc can chon né trong danh sach &
trén, va nhan vao nut Delete Dashboard, nhu minh hoa 6 hinh sau:

NPNLab_BBC > Dashboards

Dashboards Delete Dashboard
& Name Key Created At

& o C_LED dhb-bbc-led August 9, 2021

Hinh 2.6: X6a mot Dashboard trong danh sach

Sau khi tao thanh céng Dashboard 6 cac budc huéng dan bén trén, ban doc c6 thé
truy xuat vao né (bang cach nhap chuot truc tiép vao tén Dashboard), mét giao
dién khdi tao ctiia Dashboard sé hién ra, nhu sau:
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ﬁ'adafruit Profile Feeds Dashboards

NPNLab_BBC * Dashboards * DHB_BBC_LED

Hinh 2.7: Giao dién khdi tao cho Dashboard

Trudc khi thiét ké cac dbi tugng giao dién trén Dashboard (trong bai nay la mot nat
nhan), ching ta can ciu hinh cho Dashboard 6 dang Public, dé tién chia sé trén
nhiéu thiét bi khac nhau, chang han nhu dién thoai hoic mdy tinh bang, dé diéu
khién va gidm sat hé thong tit xa. Bang cach chon vao biéu tuong cai dit 6 phia bén
phai, chiing ta chon tiép vao Dashboard Privacy, nhu huéng dan sau day:

Dashboard Settings
Warning X

£ Edit Layout

+ Create New Block
Making this dashboard public will make all feeds connected to it
public as well. Are you sure you want to continue?

«" View Fullscreen

Dark Mode &

Block Borders ©@ m
/

Dashboard Privacy @

o

Hinh 2.8: Tuy chinh cho Dashboard 6 ché d6 Public

3 Thiétkeé giao dién cho Dashboard

Giao dién mic dinh cia Dashboard khi méi dudc tao ra l1a chua c6 phan ti giao
dién nao, chung ta sé bat dau thém mot nat nhan trén giao dién. Bang cach vao lai
biéu tugng cai dat, va chon Create New Block, nhu sau:
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Dashboard Settings

4 Edit Layout

+ Create New Bloc!

«” View Fullscree

Dark Mode @
Block Borders @
Dashboard Privacy @

o

Hinh 2.9: Thém dbi tuong giao dién vao Dashboard

Déi tugng giao dién hé trg trén Dashboard 1a rat phong phi. Tuy nhién trong bai
huéng dan nay, chiing ta sé chon vao déi tugng dau tién. D6i tugng nay cé tén goi
12 Toggle Button, va né hoan toan phit hgp cho mét ting dung diéu khién Bat/Tat
mot thiét bi trong bai nay. Sau khi chon, giao dién sau day sé hién ra.

Connect a Feed X

A toggle button is useful if you have an ON or OFF type of state. You can configure what
values are sent on press and release.

Choose a single feed you would like to connect to this toggle. You can also create a new
feed within a group.

Default

Feed Name Last value Recorded

about 17 hours a

1 of 1 feeds selected

Hinh 2.10: Két nbi véi feed da tao

Day la buéc quan trong nhat trong thiét ké giao dién cho Dashboard, khi chiing ta
can phai chon lién két cho né véi mot Feed dit liéu. Cho dén bai nay, vi chiing ta
chi c6 1 feed dit liéu (la BBC_LED), nén viéc lua chon rat don gian. Trong truong
hop c6 nhiéu feed dii liéu, ban doc can phai Iua chon cho ding. Sau dé chon vao
Next step va tiép tuc tly chinh cac thong tin cai dit cho giao dién bén duéi.
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Block settings X

In this final step, you can give your block a title and see a preview of how it will look.
Customize the look and feel of your block with the remaining settings. When you are ready,

click the "Create Block" button to send it to your dashboard.

MICROBIT LED MICROBIT LED

ON

Test Value

Publishpal 1

e

LTI .

I M
1

Hinh 2.11: Céc chiic ning cai dit cho déi tugng nit nhan

Chtic nang ctia cac truong thong tin dudc tém tit nhu sau:

« Block Title: Trudng nay la tiy chon thém, khong bit budc. O day ta c6 thé
dat tén cho nit nhan.

« Button On Text: O day ta sé dé nhitng ky tu sé hién lén trén niit néu nit mé.
O trang thai mac dinh khéng tuy chinh thi khi dugc md, nit sé hién tit "ON".

 Button On Value: Truong nay cho ta tuy chinh da liéu dugc gui di khi nit nay
dugc bam dé tré thanh trang thai Bat. Dé cho don gian, chiang ta sé quy dinh
duliéuchonolal.

« Button Off Text: O day ta sé dé nhiing ky tu sé hién 1én trén nat néu nut tt.
O trang thai mic dinh khong tity chinh thi khi dugc tat, niit sé hién tit "OFE".
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* Button Off Value: Trudng nay cho ta tuy chinh dit liéu dugc gui di khi nat
nay dugc bam dé tré thanh trang thai tat. Chung ta se€ quy dinh du liéu cho
truong nay la 0.

Ngoai ra, ban doc c6 thé kiém tra viéc thay doi giao dién ctia ntit nhan, méi khi
c6 dit liéu méi dudc gtii 1én Feed, bang cach nhap gia tri 0 va 1 trong 6 Test Value.
Chiic nang nay dang m6 phéng hinh dnh clia niit nhan, khi van hanh trong thuc
té. Cubi cling,ta chon Create block va mot ntit nhan méi sé xuat hién trong Dash-
board ctia ban, nhu sau.

*adafruit Profile Feeds Dashboards Triggers

NPNLab_BBC : Dashboards : DHB_BBC_LED

MICROBIT LED

Hinh 2.12: Nt nhan méi dudc tao trén Dashboard

4 Chinh stra niit nhan

Trong mot sb trudng hop, chiing ta sé c6 nhu cau cai dat lai cho déi tugng niit
nhén, chang han nhu lam cho kich thuéc ctia né to hon, thay déi cac gia tri cho
trang thai Bat/Tat, hodc tham chi 13 x6a ntt nhin nay. Tinh ning hiéu chinh c6
thé dugc kich hoat, biang cach nhan vao biéu tuong cai dit, va chon tiép vao Edit
Layout, nhu huéng dan bén dudi:

Dashboard Settings

*adafruit Profile Feeds Dashboards

& Edit Layout.
+ Create Ne
NPNLab_BBC > Dashboards > DHB_BBC_LED

" View Fullscreen MICROBIT LED ﬁ.‘

*% Share Links

Dark Mode @

Block Borders @

Dashboard Privacy @

Hinh 2.13: Chinh stia d6i tugng ntit nhat

Cac dbi tugng giao dién trén Dashboard lic nay sé xuat hién thém mot biéu tugng
cai dat riéng cta nd. Khi nhan vao biéu tugng nay, va chon tiep Edit Block, giao
dién ca trinh bay 6 Hinh 2.11 sé xuat hién dé ban doc thay doi cac théng tin cau
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hinh. Tinh ning x6a déi tugng giao dién ciing sé xuat hién trong danh sach lua
chon, khi chiing ta nhan vao biéu tugng cai dat nay.

Trong trudng hgp mudn thay doi kich thudc ctia dbi tuong giao dién, ban doc chi
don gian la kéo tha 4 géc ctia n6 dé thay doi. Cuoi cung, nhan vao nut Save Layout.

5 Kiém tra két noi gitra Feed va Dashboard

Day 1a budc kiém tra cudi cling cac ciu hinh trén Adafruit IO, trudc khi ching ta
bat dau lap trinh giii dit liéu tit Gateway 1én Feed. Quy trinh kiém tra sé theo trinh
tu nhu sau:

Budc 1: Tu giao dién Dashboard, ban hay nhén th{t nit nhéan trén giao dién, ghi
nhé lai s6 1an nhén, tuong ting v6i cac trang thai ON va OFF ctia niit nhan.

Budc 2: M6 lai giao dién ctia kénh dii liéu Feed, ban sé thay gia tri tho, 12 0 va 1 sé
dugc gui lén Feed, nhu minh hoa & hinh sau.

NPNLab_BBC » Feeds > BBC_LED

Kénh di liéu cho den LED

+ Add Data & Download All Data T Fitter

page| 1 ~|ofl

Created at Value Location
2021/08/10 1:25:28AM 1 x
2021/08/10 1:25:06AM a x

2021/08/10 1:25:02AM 1 x

Hinh 2.14: Dt liéu dugc gui 1én Feed khi tuong tac trén Dashboard

Mic dit mot do thi dudc vé ra trén kénh dit liéu, ban doc can luu y dit liéu thé ctia
n6, dugc liét ké trong mot bang bén duéi. M6i khi chiing ta nhén nat, trang théi
clia n6 sé dudc luu lai, cliing véi thong s6 vé thoi gian. Thong tin tho nay, sé dudc
glii xubng Gateway trong tuong lai.

Budc 3: Tai trang di liéu Feed, hay chon va nit + Add Data. Tinh nang nay dang
mo phong viéc gui di liéu tir Gateway lén Feed trong tuong lai. Giao dién sau day
sé€ hién ra:
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Add Data X

VALUE

Hinh 2.15: Thém dii liéu trén Feed bang tay

Ban doc hay dién nhiing gi tri hop 18, trong trudng hop nay 1a 0 hoic 1, sau d6
nhan vao nut Create. Hién nhién, 1 dong dit liéu méi sé dugc thém vao Feed.
Nhung song song d6, giao dién ctia Dashboard cting dugc thay doi tuong Ging.

Budc 4: Kiém tra do tré ctia hé théng. Day sé diéu méi mé ma Adafruit IO server
mang lai. Ban doc hay thii chia sé duong link Dashboard ctia minh véi nguoi khac,
dé 2 bén c6 thé kiém tra tit xa. Chiing ta sé thiy rang, viéc giao tiép di liéu gitia
Feed va Dashboard c6 do tré rat thap.

V6i Gateway IoT sé hién thuc 6 bai sau, moi khi tuong tac trén Dashboard, dit liéu
sé dudc glii 1én Feed. Budc tiép theo d6, Feed sé tu dong glii xuéng cho Gateway
IoT dé thuc thi Iénh nay. Trong trudng hop ngudc lai, khi dit liéu dugc glii 1én Feed
tir Gateway IoT, giao dién ctua Dashboad ciling sé tu dong cap nhat theo. Nho co
ché nay, ma server Adafruit 10 m&i phi1 hop cho cic itng dung quan tric va diéu
khién tif xa qua mang.
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6

1.

Cau hoi on tap

Doi tugng nao sau day c6 thé dugc st dung dé giam sat va diéu khién hé théng?
A. Gateway IoT

B. Feed

C. Dashboard

D. Adafruit IO

. bbi tugng nao c6 vai tro gibng nhu mot Back-End?

A. Gateway IoT
B. Feed

C. Dashboard
D. Adafruit IO

Doi tuigng nao cé vai tro gidng nhu mot Front-End?
A. Gateway IoT

B. Feed

C. Dashboard

D. Adafruit IO

Khi ciu hinh mét nit nhan trén Dashboard, gia tri cho 2 trang thai ctia ntt
nhan nhu thé nao 1a phit hop?

A. Oval

B. 1va2

C. ONva OFF

D. Khac nhau la dugc

Do tré clia viéc giao tiép dit liéu gitita Feed va Dashboard 1a:
A. Nhanh

B. Cham

C. Trung binh

D. Khong xac dinh dugc

Do tré clia viéc giao tiép dit liéu gitia Feed va Gateway IoT la:
A. Nhanh

B. Cham

C. Trung binh

D. Khong xac dinh dugc

Do tré clia viéc giao tiép dit liéu gitta Dashboard va Gateway IoT la:
A. Nhanh

B. Cham

C. Trung binh

D. Khong xac dinh dugc

bap an

1.C 2.B 3.C 4.D 5A 6.A 7.A
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CHUONG 3

Hien thuc IoT Gateway bi‘ing Python




1 Giéi thiéu

V6i cac budc chuan bi 6 bai truéce cho kénh dii liéu (Feed) va mot giao dién tuong
tac (Dashboard), trong bai nay chiing ta sé bat dau hién thuc chiic ning ctia mot
Gateway IoT. Mic du chiing ta dang diing mdy tinh dé hién thuc chtic ning ctia
mot Gateway IoT, chuong trinh gi6i thiéu trong bai nay hoan toan cé thé dugc hién
thuc trén cadc mdy tinh nhiing khi trién khai thanh céc ting dung thuc té nhu Rasp-
berry PI hoic Jetson Nano. Day 1a 1¢i thé rat 16n clia ngdn ngit lap trinh Python,
khi né c6 thé tuong thich véi nhiéu nén tang hé diéu hanh khac nhau. Tham chi,
hiéu ning clia chuong trinh Python trén may tinh nhiing con t6t hon trén may tinh
ma chiing ta dang lam viéc. Véi hé diéu hanh Linux trén cac may tinh nhing, ma
nguon Python sé dugc thuc thi t6i uu hon.

AIO Feed

NPNLab_BBC » Dashboards - DHB_BBC_LED

MICROBIT LED

@

AIO Dashboard

N&t cdm bién
Microbit

Gateway IoT

Hinh 3.1: Kién triic 4 thanh phan trong ting dung IoT

Kién tric 4 thanh phan clia Ging dung dua trén két nbi van vat, dén bai nay da cu
thé héa hon nhu trinh bay 6 hinh trén. Feed dit liéu trén Adafruit server da tré
thanh noi trung chuyén dit liéu gitta Gateway IoT va Dashboard. Trong bai huéng
dan nay, chiing ta sé tap trung hién thuc trén may tinh mot chuong trinh, sé nhan
dt liéu moi khi ngudi diing tuong tac trén Dashboard. DAy la tinh ning méi ma
ban doc sé can cho céc ting dung diéu khién tit xa. Tinh ning nay, vdi cac server
thong thudng, chang han nhu ThingSpeak, sé c6 do tré dang ké. N6i mét cach khac,
khi ngudi diing mu6n bat mét béng dén véi server ThingSpeak, t6i thiéu 30 gidy
sau Gateway IoT méi c6 thé nhan ra Iénh nay va thuc hién. Tuy nhién, véi server
Adafruit 10, do tré nay 1 rat thap, va thong thuong la duéi 1 giay.

Cac muc tiéu huéng dan trong bai nay nhu sau:

 Cai dat thu vién lap trinh cho Adafruit IO server
 Hién thuc chuong trinh Python trén may tinh

« Kiém tra chuong trinh véi Dashboard
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2 Thong tin xac thuc

Dé théng tin dudc gtii 1én Feed mot cach hop 1¢, Gateway can phai c6 thong tin xac
thuc dé ket noi véi Feed. T thanh cdng cu cuia trang chti Adafruit 10, sau khi déang
nhap vao hé thong, ban sé c6 thong tin xac thuc trong muc My Key, nhu minh hoa
sau day:

LIVE! AdaBox [@le]

Feeds Dashboards Triggers Services My Key

&. DAFRUIT 10 KEY X

Your Adafruit 10 Key should be kept in a safe place and treated with

the same care as your Adafruit username and password. People who
have access to your Adafruit 10 Key can view all of your data, create
new feeds for your account, and manipulate your active feeds

If you need to regenerate a new Adafruit 10 Key, all of your existing
programs and scripts will need to be manually changed to the new key.

Username

Active Key
Hinh 3.2: Thong tin dé xdc thuic tai khodn

V6i giao dién hién ra khi nhan vao My Key, chiing ta ca luu lai thong tin vé User-
name va Active Key.

Tiép theo, ban can kiém tra tén ctia Feed dit liéu khi truy xuat né dudi dang Active
Key. Tén nay sé dudc sinh ra tu dong béi hé théng, va khac véi tén ching ta dat
khi tao méi mot Feed & bai trudc. Dé truy xuat thong tin nay, ban chon va Feeds
trén thanh céng cu va nhap chuét vao Feed dit liéu da tao, trong huéng dan nay la
BBC_LED, giao dién sau day sé hién ra:

NPNLab_BBC > Feeds > BBC_LED

Kénh dw liéu cho den LED

O Feed Info

o' Privacy e
This feed is: public

ANyone can see it at this

Hinh 3.3: Kiém tra thong tin ciia Feed

Sau khi nh4n vao muc Feed Info, mot giao dién niia sé hién ra. Tai day, ching ta sé
c6 tén cua kénh du liéu dé sit dung cho phan l4p trinh, nhu minh hoa 6 hinh bén
dudi:
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Create a new Feed X

Name

BBC_LED)|

Maximum length: 128 characters. Used: 7

Key

| bbc-led

CHanging e Rey Wi cnange APl URLS and MG T subscrpuon
topics. The only characters we permit are lower case english letters

Hinh 3.4: Tén truy cdp cua Feed dit liéu

Nhu vay, cac thong tin can luu lai trudc khi 14p trinh, bao gom tén Feed 6 dang truy
cap bang khoa (thuong la tén ctia Feed, nhung 6 dang viet thuong), Username va
Active Key. Ba thong tin nay sé dugc stt dung khi hién thuc chuong trinh Python.

3 Tao du an trén PyCharm

Trong huéng dan nay, chiing t6i sé st dung méi trudng lap trinh PyCharm dé hién
thuc chuong trinh chiic nang cho Gateway IoT chay trén may tinh. PyCharm dugc
danh gia 1a phan mém thong dung bac nhat cho viéc 1ap trinh Python, bdi né c6
thé tuong thich véi nhiéu hé diéu hanh khac nhau nhu Windows, Linux hay Ma-
cOS. Phan mém nay cung cAp mot mai trudng do dé chiing ta c6 thé dé dang cai
dat cac thu vién mé rong khi lap trinh dén nhiing tinh ning cao cap. Phién ban
trinh thong dich Python sit dung trong huéng dan nay la 3.8.

Licensed to User

Hinh 3.5: Phan mém ldp trinh PyCharm

Hudéng dan cai dat phan mém PyCharm ciing nhu chuong trinh bién dich Python
c6 thé dugc tim thay trong gido trinh Python Co Ban, dugc chia sé ¢ duong dan
sau:

https://drive.google.com/file/d/1dJLE3CdRJvU2QUOfjgMcX6azHMBYBI_q/view
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Sau khi khéi dong PyCharm, ching ta chon File/New Project, nhu minh hoa é hinh
bén dudi:

| & Create Project X

Location: | C:\Users\USER\Desktop\loT_Gateway_Python\pythonProject
v Python Interpreter: New Virtualenv environment
© New environment using | %, Virtualenv v

Location: Ci\Users\USER\Desktop\loT_Gateway_Python\pythonProjectivenv

Base interpreter: Python 3.8 C:\Users\USER\AppData\Loca ams\Python\Pytho
Inherit global site-packages
Make available to all projects

Previously configured interpreter
@ Python 3.8 C:\Users\U

Create a main.py welcome script

&

Hinh 3.6: Tao moi mot du an trén Pycharm

Ban doc can luu y dudng dan dé luu du an. Ban doc nén tao truéc mot thu muc méi,
dé luu tAt cd du an vao thu muc nay. Ching ta ciing khong quén kiém tra phién ban
clia trinh thong dich Python truéc khi nhan vao nit Create. Trong trudng hdp ban
cai nhiéu phién ban Python vao may tinh, sé c6 mot danh sach chon lua cho ban
4 muc Base interpreter.

Mot clia s6 théng bao c6 thé sé hién ra sau khi ban nhan vao Create. Ban doc hay
lua chon la tao mdéi du an tai ctra s0 hién tai cia PyCharm dé khéng phai mé nhieu
clia sO cung lic, bang cach nhan vao This Window, nhu minh hoa sau:

& Open Project X

@ Projects can either be opened in a new window or replace the project in the existing window or be attached to the already opened projects.
How would you like to open the project?

W New Window Attach Cancel

)

Hinh 3.7: Tao du dn tai ciia so hién tai ctia PyCharm

Khi du 4n dugc tao xong, ban doc c6 thé x6a hét noéi dung chuong trinh mic dinh
trong main.py, dé bat dau hién thuc chuong trinh cho IoT Gateway.

4 Cai dat thu vien

Mot trong nhiing buéc dau tién khong thé thiéu cho cac tinh ning cao cap véi
ngon ngit Python 1a cai dat thu vién. Thu vién mé rong ma chiing ta can tich hop
12 adafruit-io. C6 2 cach dé chiing ta cai dit thu vién nay: Cai dit truc tuyén bang
cong cu pip install va cai dit tit ma nguon GIT do ching t6i tu phat trién. Dbi
v6i ban doc da c6 kinh nghiém thi phuong phap dau tién sé quen thudc hon. Tuy
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nhién, déi véi nhiing ai mi bat dau hoic phuong phap 1 khong thanh cong, ban
doc c6 thé thit 6 phu?dng phap thi 2. V6i server Git dugc ching toi bao tri thuong
Xuyén va cung cap thu vién phit hop nhat cho ban doc. Chi tiét cho cac 2 phuong
phap cai dat thu vién dugc trinh bay nhu sau:

4.1 Caidat bang pip install

Doi v6i phuong phap nay, chiing ta sé can md clia s6 Terminal trén PyCharm, va
go pip install adafruit-io, sau d6 nhan Enter, nhu minh hoa bén dudi:

Microsoft Windows [Version 10.0.19042.1110]
(c) Microsoft Corporation. A1l rights reserved.

(venv) F:\Teaching\Dariu\IoTGatewayPythonspip install adafruit-io

Hinh 3.8: Cai dat thu vién Adafruit 10

PyCharm sé tai thu vién vé mdy tinh ctia chiing ta va cai dit. Sau khi cai dit thanh
cong, s€ c6 thong bao sau day xuat hién:

fi, requests, paho-mgtt, adafruit-io

Running setup.py install for paho-matt ... done
Successfully installed adafruit-io-2.5.0|certifi-2021.5.30 charset-norm
alizer-2.0.4 idna-3.2 paho-mgqtt-1.5.1 requests-2.26.0 urllib3-1.26.6

(venv) F:\Teaching\Dariu\IoTGatewayPython>

Hinh 3.9: Cai dat thu vién thanh cong

Cho dén budc nay, chiing ta da san sang dé hién thuc chuong trinh. Néu nhu viéc
cai dat thu vién khong thanh céng, ban doc c6 thé thii v6i cach thi 2, 6 phan tiép
theo.

4.2 Caidatbang GIT

D6i vé6i cach thii 2 nay, ban can tai mot file ZIP tit server GIT do chiing tdi xay dung.
Day tién, hay truy cdp vao trang chu sau day:

https://github.com/npnlab-vn/python_libs

Sau dién nhu hinh bén duéi sé hién 1én, véi rat nhiéu thu vién do chiing téi xay
dung san theo tung giao trinh.
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https://github.com/npnlab-vn/python_libs

¥ CoBan-v3.8 ¥ 23 branches © 0 tags

N
[ IoTI
Branches Tags
loT_CoBan_64bit-v3.8 ©
MacOS_loT_CoBan
.gitignore
README.md

python libs
python libs
python libs
python libs

python libs

Add file ~

sb81 21 days ago

¥ Code ~

W
Clone ih ®

HTTPS SSH GitHub CLI
https://github.com/npnlab-vn/python_libs.¢ )

Use Git or checkout with SVN using the web URL.

) Open with GitHub Desktop

[ Download ZIP f\g

Hinh 3.10: GIT luu cdc thu vién lap trinh Python

Budc 1: Ban can chon nhanh cho ding truéc khi tai thu vién vé may tinh, bang
cach nhan vao lua chon 6 vi tri 1. Sau d6, tim dén nhanh IoT_CoBan_64bit-v3.8.
Db6i v6i may cé cau hinh khac, hoic phién ban Python khac, ban doc tu lua chon
thu vién phu hgp véi may tinh cia minh.

Budc 2: Sau khi da chon ding nhanh, chiing ta da c6 thé tai thu vién vé, bang cach
nhan vao nut Code va chon che do ti file ZIP 6 muc Download ZIP. Ban doc can
chon dutng dan dé luu lai file vira mdi tai ve.

Budc 3: Giai nén file ZIP viia tai vé, bang cach nhan chudt phai va chon Extract
Here. VGi thu muc vita dugc giai nén, tiép tuc nhan chudc phai dé sao chép (hoac
nhan phim néng Ctrl+C), nhu minh hoa bén dudi:

Open
© Share with Skype
(&= Share with Zalo
7-Zip
CRC SHA
[ Edit with Notepad++
KB scan with Microsoft Defender.
python.libs-IoT_CoBan 64bit . ¢
Open with
B Extract files...

B Extract Here (\‘
B Extract to python_libs-loT_CoBai
Restore previous versions
Send to

Cut

Copy

Create shortcut
Delete

Rename

Properties

8\

—

K&t qua sau khi gidi nén

iz

python_libs-loT_CoBan_64bit-v3.8 python_libs-loT_CoBan_64bit-v3.8

Hinh 3.11: Gidi nén thu vién bang lénh Extract Here

Budc 4: Sao chép thu muc da giai nén, va dan n6 vao thu muc luu du an da tao
phan truéc. Trong thu muc nay, ban sé thay file main.py, nhu két qua sau day:
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Project = ED z = | &% — @ main.py
v loTGateway F\Teaching'\Dariu\loTGateway
v python_libs-loT_CoBan_64bit-v3.8
> envLibs
> libs

= .configuration

@ -gitignare
= processing.py
e README.md
= setup.py
> venv library root
= main.py
>l External Libraries

© Scratches and Consoles

Hinh 3.12: Thu vién da duoc thém vao du an

Sau buéc nay, khi quay tré lai méi trudng 1ap trinh PyCharm, chiing ta sé thay cac
thu vién cling nhiing tap tin dinh kém xuét hién trong ctlia s6 du an.

Budc 5: Click chudt phai vao file setup.py va chon Run, dé tién hanh cai dit thu
vién, nhu minh hoa 6 hinh bén dudi:

v loTGateway \Teaching

Dariu\loTGateway
v python_libs-loT_CoBan_64bit-v3.8
N .
envtibs Add to Favorites >
> libs
. . Reformat Code Ctrl+Alt+L
= .configuration o
% gitignore Optimize Imports Ctrl+Alt+O
% processing.py . Delete... Delete
i README.md = Mark as Plain Text

Run ‘setup’

Ctrl+Shift+F10 |
> venv library root # Debug 'setup’

‘.
@ main.py /4 Modify Run Configuration...

>l External Libraries (] Open in Right Split Shift+Enter

© Scratches and Consoles Open In >

Local History >
'S Reload from Disk
4% Compare With... Ctrl+D
Compare File with Editor

Mark Directory as >

Hinh 3.13: Cai ddt thu vién bang cdch chay file setup.py
Sau khi viéc cai dit hoan tat, thong bao sau day sé xuat hién:

Installing collected packages: urllib3, idna, charse-
[Successfully installed adafruit—io-Z.S.@ certifi-202:

'Successfully installed packages!!!|

Process finished with exit code 0

Hinh 3.14: Cai ddt thu vién thanh cong

Trong trudng hop viéc cai dit khong thanh cong, ban doc can kiém tra lai phién
ban Python ctia minh. Khi tao du an, thong tin nay sé nam 6 muc Base Interpreter
dé tai lai thu vién cho phu hop.
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N

5 Hién thuc chuong trinh

Bay gid, chiing ta chuyén sang lam viéc 6 file main.py dé hién thuc chiic ning ctia
chuadng trinh. Tiing budc hién thuc trong file nay dugc trinh bay chi tiet nhu bén
dudi.

5.1 Import thu vién va khoi tao

O budc nay, quan trong nhit 1a dé kiém tra lai viéc cai dit thu vién c6 thuc suw hoan
tat hay khong. Bén canh do, ban doc ciling can phai dien théng tin cho Feed ditliéu
ctia minh, cting nhu Username va Key cta tai khoan. Nhitng dong 1énh dau tién sé
nhu sau:

import sys
from Adafruit_IO import MQTTClient

AIO_FEED_ID = "bbc-led"

s ATO_USERNAME = "NPNLab_BBC"
s ATO_KEY = "aio_radR12aVJMai2YJiGBs1V6TBROG61"

N

Chuong trinh 3.1: Import thu vién va khdi tao

Ban doc c6 thé thuc thi chuong trinh § file main.py, bing cach nhan chuot phai
vao file nay va chon Run. Tit 1an tht 2, ban c6 thé chon nit Run trén thanh céng
cu cua PyCharm.

5.2 Hién thuc ham chitc nang

Viéc két ndi gitia IoT Gateway va Server Adafruit dua trén mot giao thic dic biét,
goila MQTT (Message Queuing Telemetry Transport). D4y 1a mét giao thtic truyén
thong dua trén co ché publish/subscribe, chuyén dung cho cac thiét bi Internet of
Things (IoT). B6n ham hién thuc tiép sau day, phuc vu cho viéc van hanh giao thiic
MQTT tai Gateway IoT. Viéc hién thuc cac ham nay dudc trinh bay nhu sau:

def connected(client):

print ("Ket noi thanh cong...")
client.subscribe (AIO_FEED_ID)

s def subscribe(client , userdata , mid , granted_qos):

print ("Subcribe thanh cong...")

def disconnected(client):
print ("Ngat ket noi...")
sys.exit (1)

def message(client , feed_id , payload):
print ("Nhan du lieu: " + payload)

Chuong trinh 3.2: Cac ham chtic nang

Khi két néi thanh cong véi server, Gateway sé subscribe vo mot kénh dit liéu dé
nhan dit liéu ti n6. Khi c6 di liéu ti bat ¢ nguon nao gti 1én Feed, dit liéu nay sé

Phdt trién IoT Gateway bang Python Trang 35



duoc tu dong giii xudng Gateway IoT, vd ham message sé tu dong chay ma chiing
ta khéng can phai x Iy nhieu.

5.3 Céu hinh cho Gateway

Budc cudi cling trong viéc hién thuc Gateway, 1a tao ra mot ddi tuong MQTT Client,
dé né co thé lién ket v6i cac ham chiic nang da tao § trén. Cac cau 1énh bo sung
vao chuong trinh dugc trinh bay nhu sau:

client = MQTTClient (AIO_USERNAME , AIO_KEY)

> client.on_connect = connected
3 client.on_disconnect = disconnected

1

client.on_message = message

s client.on_subscribe = subscribe

client.connect ()
client.loop_background ()

while True:
pass

Chuong trinh 3.3: C4u hinh cho di tugng MQTT Client

Cudi chuong trinh, chiing ta can mot vong lap v6 tan dé chuong trinh khong dugc
két thic. Nhu vay, né6 méi lang nghe cac thong tin giii vé ti server Adafruit va tu
dong goi ham message cho chung ta. Do trong vong lap v6 tan nay, chung ta chua
can thuc hién chtic ning nao, nén 1énh pass dugc thém vao cho ding ciu phap
trong ngon ngu Python.

Chuong trinh 6 bai nay dugc chia sé 6 duong dan sau day:

https://github.com/npnlab-vn/code-manager/blob/IoT_Lab3/IoT_Lab.py

5.4 Chay thit chwong trinh

Bay gio, chiing ta sé cho thuc thi file main.py dé kiém tra tinh niang ctia né. Khi
viia dugc khéi chay, Gateway sé két noi véi server Adafruit IO va sau dé ding ki
(Subscribe) vao kénh Feed BBC_LED. Thong tin nhu sau sé dugc in ra man hinh
néu 2 tac vu nay thanh cong:

F:\Teaching\Dariu\IoTGatewayPython\venv\Scripts\python.exe F:/Teaching/Dariu/IoTGatewayPython/main.py
Connected to Adafruit IO!

Ket noi thanh cong...

Subcribe thanh cong...

Hinh 3.15: Gateway két noi va ddang ki kénh thanh cong

Bay gid, ban doc c6 thé mé lai Dashboard ctia minh va tuong tac trén nit nhan
dé minh hoa cho viéc gtii 1énh Bat/Tat. Gan nhu ngay lap ttc, 1énh nay sé dugc
chuyén xuong Gateway IoT, nhu két qua 6 hinh bén du6i:
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https://github.com/npnlab-vn/code-manager/blob/IoT_Lab3/IoT_Lab.py

F:\Teaching\Dariu\IoTGatewayPython\venv\Scripts\python.exe F:/Teaching/Dariu/IoTGatewayPython/main.py
Connected to Adafruit IO!

Ket noi thanh cong...

Subcribe thanh cong...

Nhan du lieu: 1

Nhan du lieu: 0

Hinh 3.16: Gateway nhan duoc du liéu ti Dashboard

Hién nhién, tit cac cac dit liéu nay déu dudc luu lai trén Feed di liéu, ma ban doc
co thé kiém tra lai dé dang.
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6

1.

Cau hoi on tap

Cac théng tin nao 1a can cho viéc lap trinh Gateway?
A. Tén Feed 6 dang Key

B. Username

C. Active Key

D. Tat ca cac thong tin trén

Gateway IoT két nbi v6i d6i tuong nao dudi day?
A. Server Adafruit IO

B. Feed duliéu

C. Dashboard

D. Tat ca cac dbi tugng trén

Gateway IoT ding ki véi déi tugng nao duédi day?
A. Server Adafruit 10

B. Feed du liéu

C. Dashboard

D. Tat ca cac déi tugng trén

Khi cAu hinh mot ntit nhén trén Dashboard, gi4 tri dugc gtii cho doi tugng nao?
A. Gateway loT

B. Feed du liéu

C. Dashboard

D. Tat ca cac dbi tugng trén

Giao thiic két ndi gitia Gateway IoT va Feed 1a gi?
A. HTTP

B. HTTPS

C. MQTT

D. Tat ca déu diing

Co ché trong tam clia két nbi gitia Gateway IoT va Feed 1a gi?
A. request/response

B. ask/wait

C. publish/subscribe

D. Khong xac dinh dugc

Quy trinh hoat dong ctia Gateway IoT la gi?

A. Kétnbi - Subcribe - Nhan dit liéu

B. Két nobi - Subcribe - Gt dit liéu

C. Két ndi - Subcribe - Gtii dit liéu hodc Nhan di liéu
D. Khong xac dinh dugc

Dap an

1.D 2.A 3.B 4B 5.C 6.A 6.C 7.C
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Gui du lieu len Adafruit 10




1 Gigi thiéu

Trong bai huéng dan nay, chiéu giao tiép ngudc lai, véi dit liéu dudc giii tit Gateway
IoT 1én Feed dii liéu sé dudgc trinh bay. Nhu cau nay sé can khi ban doc mudn xay
dung mét Gng dung gidm sat dinh ki dit liéu ctia hé thong tit xa. Chang han nhu
giam sat nhiét do clia mdy ap triing méi 30 gidy. Thong tin nay sé dudc vé thanh do
thi trén Dashboard. Khi nhiét d6 dat t6i ngudng mong mudn, ban doc cé thé tat
bd phan gia nhiét dé tiét kiém dién cheglng han. Ban doc c6 thé nghi réng, mot hé
théng thong minh c6 thé tu tat khi da dat dudc nhiét d6 mong mubn. Tuy nhién,
v6i cac hé thong thuc té, nhu cau diéu khién bang tay van luén 1a can thiét, cho
nhiing trudng hop ngoai 1é c6 thé xay ra.

Trong bai nay, chiing ta sé thiét ké thém mot giao dién trén Dashboard dé hién
thi thong tin nhiét dé. Tat nhién ban doc hoan toan c6 thé glii thong tin khéc, tuy
thudc vao ting dung ma minh muén trién khai. Giao dién trén Dashboard sé nhu
minh hoa sau day:

NPNLab_BBC > Dashboards > DHB_BBC_LED

MICROBIT LED MICROBIT TEPERATURE

230
25
220
215
210

Hinh 4.1: Giao dién doé thi trén Dashboard

V6i giao thiic MQTT, moi khi Gateway IoT gﬁi du liéu, ban se théy thong tin néy
ngay lap tdc cap nhat lén do thi. Day 1a diém rat khac biét néu so sanh vOi cac
server truyén théng nhu ThingSpeak. Thong thuong, ThingSpeak c6 do tré rat16n,
khoang hon 5 gidy dit liéu méi dugc cap nhat trén do thi. Tuy nhién, do chiing ta
dang xai tai khodn mién phi tit Adafruit 10, nén ciing c6 gidi han vé s6 l1an gt dit
liéu 1én server. Hién tai, chiing ta chi c6 thé gi t6i da 1 géi tin trong 1 gidy. Do vay,
dbi véi cac ting dung quan tric, von khong nhat thiét phai gti dit liéu lién tuc, ban
hay gtii v6i chu ki 30 gidy hodc tham chi 12 60 giay. Chiing ta sé dé danh tai nguyén
mang cho céc ntit nhan diéu khién ngudgc lai thiét bi bén dudi Gateway IoT.

Muc tiéu huéng dan ctia bai dugc tém tat nhu sau:

» Tao thém mot Feed du liéu
« Tao giao dién do thi trén Dashboard

« Lap trinh gi di liéu ti Gateway 1én Feed
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2 Tao Feed dw liéu mai

Trudc khi c6 thé tao giao dién do thi trén Dashboard, ban doc can tao kénh dii liéu
(Feed) cho no6 trudc. Quy trinh tao thém 1 kénh dt liéu hoan toan tuong tu nhu
hudng dan 6 bai trudc. Trong bai nay, ban sé tao thém 1 kénh dit liéu méi, dit tén
cho né 1a BBC_TEMP. Ban doc can vao lai muc Feeds, chon tiép vao View All va
cudi cling 1a New Feed.

NPNLab_BBC > Feeds

Feed Name Key Last value Recorded
O BBC_LED bbc-led [¢] about 16 hours ago
O BBC_TEMP bbc-temp 19 30 minutes ago

Hinh 4.2: Tao thém mdt Feed trong tai khodn

Sau khi tao Feed mdi thanh cong, két qua sé dugc hién thi nhu hinh bén trén. Tuy
nhién ban doc can truy xuat truc tiép vao Feed dé chinh ché do trung cap ctia né
thanh Public. Thao tac nay da dugc trinh bay 6 bai trudc va sé khéng dugc trinh
bay chi tiét 6 day.

3 Thém do thi cho Dashboard

Sau khi tao méi kénh dit liéu cho du an, ban doc c6 thé bat dau thiét lai Dashboard,
v6i doi tugng do thi dugc thém vao. Ti menu chinh, chon va Dashboard dé truy
cap vao chi tiet cia Dashboard hién tai (DHB_BBC_LED), nhu sau:

Shop Learn Blog Forums LIVE! AdaBox [le] Account v [IR_J0}

*adafruit Profile Feeds Dashboards

NPNLab_BBC > Dashboards > DHB_BBC_LED

MICROBIT LED Dashboard Settings

# Edit Layout

+ Create New Block

«”" View Fullscreen

« Share Links

Dark Mode ©
Block Borders @

Dashboard Privacy ©
Get Help

Quick Guides o
API Documentation
FAQ

Hinh 4.3: Thiét ké giao dién cho Dashboard

Tit biéu tugng cai dit 6 géc bén phai, ban doc chon vao tinh ning thém déi tugng
giao dién méi bang cach nhan chudt vao + Create New Block. Vi cac doi tugng
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giao dién ho trg trén Adafruit 10, chiing ta sé chon vao déi tugng do thi, nhu huéng
dan bén duéi:

Create a new block X

Click on the block you would like to add to your dashboard. You can always come back and
switch the block type later if you change your mind.

R . D

Hinh 4.4: Chon do thi giao dién

Tiép theo, mot giao dién sé dudc hién ra, dé ching ta lién két do thi véi Feed dit

liéu. 0 day, chiing ta sé chon vao Feed BBC_TEMPERATURE, nhu minh hoa § hinh
bén dudi:

Connect Feeds

The line chart is used to graph one or more feeds.

Choose multiple feeds you would like to connect to this line chart. You can also create a
new feed within a group.

Default

Feed Name Last value Recorded

O BBC_LED 0 about 15 hours
& BBC_TEMPR

30 less than a min...

1 of 5 feeds selected

Next step %\
-

)

Hinh 4.5: Chon Feed dit liéu lién két vdi do thi

Nhén vao nit Next step dé cau hinh cho viéc hién thi cia do thi. Giao dién bén
dudi s€ hién ra:
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Block settings X

In this final step, you can give your block a title and see a preview of how it will look.
Customize the look and feel of your block with the remaining settings. When you are ready,
click the "Create Block" button to send it to your dashboard.

Block Title (optional) Block Preview

MICROBIT TEPERATURE @ MICROBIT TEPERATURE

Show History

24 hours

X-Axis Labe

X

Y-Axis Labe

- TN S TY SR SRR SE SN SR S,
WO T e T e e e 0T o

 —|

v

Y-Axis Minimum

Line Chart The line chart is used to graph

one or more feeds.
Create blo

Leave blank to automatically detect.

Hinh 4.6: Cdu hinh hién thi trén do thi

C6 rat nhiéu thong tin ma ban doc c6 thé thay déi. Tuy nhién cac théng tin ciu
hinh déu dang & dang mic dinh ma ban khong can phai thay déi gi. O day, ching
t6i chi don gian 1 thém thong tin Block Title, va nhin vao nat Create block 6 cudi
giao dién cai dit nay. Két qua hién tai, mot do thi sé dugc thém vao Dashboard nhu
sau:

NPNLab_BBC > Dashboards > DHB_BBC_LED

MICROBIT LED

MICROBIT TEPERATURE

1.0
09
0.8
0.7
0.6
0.5
0.4
0.3
0.2
01

0

R I I I . ‘}S&r\?‘}#‘}u‘?‘*é‘*@\}«‘?‘*é‘@ A A

=
OF T ¥ of 3F F oF A¥ oF oF F ¥ 5’2

FEEY

Hinh 4.7: Cau hinh hién thi trén do thi
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Theo ché dd mic dinh, dé thi méi thém vao sé dudc xép theo chiéu doc. Trong
truong hdp ban mudn sip xép lai né 6 vi tri khac, hay tham chi thay déi kich thudc
clia do thi, thao tac cling tuong tu nhu khi chting ta 1am véi nit nhin: Chon vao
biéu tugng cai dit, con tiép vao Edit Layout, sau d6 kéo tha déi tugng trén Dash-
board dé thay déi. Cudi cling, nhin vao niit Save Layout dé két thiic.

Dashboard Settings

£ Edit Layout
NPNLab_BBC > Dashboards > DHB_BBC_LED I
+ Create Ney
MICROBIT LED MICROBIT TEPERATURE
10
0s «" View Fullscreen
08
or « Share Links
[ X3
05
04

03 Dark Mode @

R T T Block Borders @

Dashboard Privacy @

i)

Hinh 4.8: Thay déi layout clia giao dién trén Dashboard

4 Kiém tra tuong tac gitra Feed va Dashboard

Day la giai doan luén luon can thiét, truéc khi bat dau 1ap trinh cho Gateway.
Chiing ta can phai ddm bdo lién két gitia Feed va Dashboard 1a hoan thién. Viéc
nay dugc thuc hién dé dang bang cach thém di liéu bang tay cho Feed dit liéu
BBC_TEMP, nhu huéng dan bén dudi:

+ Add Data & Download All Data Y Filter

Add Data X

Created at Value

VALUE
2021/08/12 3:50:57PM 19

ENG) |
2021/08/12 3:50:52PM 23 ;
2021/08/12 3:50:45PM 21 m
2021/08/12 3:50:36PM 20 “

Hinh 4.9: Thém dii liéu bang tay trén Feed

Khi da thém mot vai dit liéu kiém tra, ban doc c6 thé mé lai Dashboard. Néu viéc
cai dat trén Dashboard la thanh cong, mot do thi sé dugc ve ra, tuong ang vdi cac
gia tri thém bang tay trén Feed, nhu sau:
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NPNLab_BBC > Dashboards > DHB_BBC_LED

MICROBIT LED MICROBIT TEPERATURE

230
25
220
215
210
205
200
195
19.0

Hinh 4.10: Giao dién do thi trén Dashboard

5 Lap trinh cho Gateway

Sau khi moi tac vu trén server Adafruit, bao gom Feed dii liéu va Dashboard da
hoan thién, chiing ta da c6 thé bat dau lap trinh cho Gateway gtii dit liéu dinh ki
lén server. Nhu da trinh bay 6 phan gidi thién, chiing ta sé giii mot gia tri ngau
nhién (mé phong cho nhiét do) méi 30 gidy. Ban doc ciing can phai xem lai thong
tin ctia Feed dit liéu nay dé sit dung cho viéc lap trinh. Trong trudng hgp ctia chiing
t6i, Feed du liéu mdi c6 tén la "bbc-temp".

Khi gti dit liéu 1én server, chﬁng ta sé khong bat budc phai ding ki vao kénh dit
liéu. Cau lénh trong thu vién lap trinh AdafruitlO cho phép chung ta gui du liéu
(publish) bang cach chinh dinh tén ctia Feed mot cach truc t1ep

Budc dau tién ctia viéc 1ap trinh, ching ta can thém 2 thu vién c6 san ctia hé théng
dé dinh thoi va lay so0 ngau nhién. Ban doc c6 thé thém 2 cau 1énh nay vao dau
chuong trinh:

import random
2 import time

Chuong trinh 4.1: Thém thu vién hé thong

Tiép theo, chiing ta sé thay doi chuong trinh trong vong lap vo tan 6 cudi chuong
trinh, nhu sau:

while True:
value = random.randint (0, 100)
print ("Cap nhat:", value)
client.publish("bbc-temp", value)
time.sleep (30)

Chuong trinh 4.2: Thém thu vién hé thong
Bay gio ban doc c6 thé kiém tra trén Feed hoic Dashboard. Ctt méi 30 giay, mot
gia tri ngau nhién sé dugc gui lén. Trong khi d6, moi khi nhan vao nat nhan trén
Dashboard, thong tin sé dudc gii ngay 1ap tiic xuong Gateway. Chuong trinh hoan
chinh ctia ching ta dugc chia sé 6 duong dan sau day:

https://github.com/npnlab-vn/code-manager/blob/IoT_Lab4/IoT_Lab.py
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Ma nguon ciia chuong trinh dugc trinh bay nhu bén duéi:

import random

import time

import sys

from Adafruit_I0 import MQTTClient

; ATIO_FEED_ID = "bbc-led"

ATO_USERNAME = "NPNLab_BBC"
ATO_KEY = "aio_radR12aVJMai2YJiGBs1V6TBRO61"

def connected(client):
print ("Ket noi thanh cong...")
client.subscribe (AIO_FEED_ID)

def subscribe(client , userdata , mid , granted_qos):

print ("Subcribe thanh cong...")

; def disconnected(client):

print ("Ngat ket noi...")
sys.exit (1)

def message(client , feed_id , payload):
print ("Nhan du lieu: " + payload)

client = MQTTClient (AIO_USERNAME , AIO_KEY)

s client.on_connect = connected
s client .on_disconnect = disconnected

client.on_message = message
client.on_subscribe = subscribe
client.connect ()
client.loop_background ()

while True:
value = random.randint (0, 100)
print ("Cap nhat:", value)
client.publish("bbc-temp", value)
time.sleep (30)

Chuong trinh 4.3: Chuong trinh giao tiép 2 chiéu ctia Gateway véi Server
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6 Cauhoion tap

1. Co ché gtii dii liéu tit Gateway lén server goi 1a gi?
A. connect
B. subscribe
C. publish
D. Tat ca c4c thong tin trén

2. Phat biéu nao sau day la sai?
A. Dé nhan dit liéu ti server, can phai subscribe vao Feed
B. Dé gtii dit liéu 1én server, can phai subscribe vao Feed
C. Dashboard mac dinh da subscribe vao Feed
D. Dashboard mac dinh la 6 dang Private

3. Viéc gtii dit liéu dinh ki trong bai nay dugc thuc hién trong ciu triic nao?
A. while True
B. connected()
C. Subscribe()
D. Tét ca déu diing

4. Caulénh nao sau day co hiéu ting doi 5 giady trén Python?
A. time.sleep(5)
B. time.sleep(5000)
C. delay(5000)
D. pause(5000)

5. Cau lénh nao sau day 1a diing dé gtii dit liéu 1én mot Feed trén Adafruit 10?
client.publish("bbc-temp", 30)

client.publish("BBC-TEMP", 30)

client.publish("BBC-TEMP", "30")

Tét ca déu ding

tao ngau nhién mot s6 nguyén, thu vién nao da dudc st dung?
import random

import randint

import rand

. Tt ca déu sai

COEFY DOmP

7. Thu vién can thiét cho tao hiéu ting doi la gi?
import time

import delay

import pause

Tt ca déu sai

Sowe»

bap an

1.C 2.B 3.A 4A 5A 6.A 7.A
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CHUONG 5

Tich hgp voi Microbit




1 Giéi thiéu

Dén bai nay, chiing ta da hoan thanh viéc giao tiép 2 chiéu giita Gateway chay trén
may tinh va Feed di liéu. Trong bai nay, Gateway sé dugc tich hgp thém viéc két
n6i v6i mach Microbit bing cong két n6i USB. Mach Microbit néi v6i may tinh sé
dudc goi la mach Microbit trung tam dé phan biét v6i mach Microbit déng vai tro
lam n6t cAm bién. Cach tiép cin nay c6 mdt s6 1gi ich dudc liét ké nhu sau:

e Gateway dang dudc hién thuc trén mot may tinh. Trong tuong lai, quy trinh
nay sé dudc mang xuéng may tinh nhiing. Pic diém chung ctia moi hé théng
may tinh, d6 1a hé thong thong dung nhung khong chuyén dung. Viéc két nbi
v6i mot thiét bi chuyén dung sé phai thong qua két ndi USB.

» Viéc két ndi thém thiét bi chuyén dung, cung cip tinh nang mo rong gan nhu
vo han cho hé thong may tinh. Trong truong hgp nay, ching ta muon mé
rong kha ning giao tiép khong day clia mach Microbit cho Gateway IoT trén
may tinh.

* V6i kha niang két n6i khong day tit Microbit, cic nét cdm bién sit dung Micro-
bit c6 thé dé dang gti dit liéu khong day ve Gateway.

Trong bai nay, chung ta sé tap trung vao chiéu giao tiép tir Gateway xudng mach
Microbit néi truc tiép vao Gateway. Cu thé, khi diéu khién nit nhan trén Dash-
board, dit liéu 0 va 1 sé dudc hién thi trén mach Microbit.

Mic dit mach Microbit dudc nbi véi mdy tinh thong qua két n01 USB, glao tiép clia
no thuc ra c6 mot tén goi khac, goi la giao tlep noi t1ep qua cong COM ao. Day la
giao thiic thong dung bat nhat cho moi hé théng vi diéu khién (nhu mach Micro-
bit) va hé thdng may tinh hoic may tinh nhting. Giao tiép néi tiép cling dudc hé
trg hoan chinh trén cac ngdn ngit 1ap trinh, tit kéo tha cho dén Python.

Cac muc tiéu trong bai hudéng dan nay nhu sau:
 Lap trinh nhén dt liéu trén mach Microbit
« Cai dat thu vién cho giao tiép nébi tiép Serial
« Hién thuc chuong trinh gui Iénh tit Gateway cho Microbit

Dé thuan tién cho ban doc, cac doan chuong trinh Python nhé sé dudgc gidi thiéu &
tiing phan. Tuy nhién, 6 phan cubi cling clia bai huéng dan nay, chiing tdi sé trinh
bay toan bo chuong trinh. Trong qua trinh doc hiéu tai liéu, ban doc c6 thé tham
khdo chuong trinh § cubi dé c6 thé tim dudc vi tri tich hgp chuong trinh chiic ning
cho phu hop.
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2 Chuong trinh cho Microbit

Hién nhién, khi Gateway sé glii 1énh, Microbit can phai c6 mét chuong trinh trén
né dé nhan lénh. Chiing ta sé hién thuc chuong trinh nay trén mach Microbit,
trudc khi tich hgp no véi Gateway. Chuong trinh nay sé dugc hién thuc trén Make-
Code, va mach Microbit chi don gian 1 hién s6 0 hodc 1 trén man hinh cia né.

Tuy nhién, dé viéc lap trinh trinh trén MakeCode don gidn hon, chiing ta sé quy
dinh mot 1énh giii tit GatewayloT sé két thtic bang mot ki tu dit biét #. Day 1a ki
thuat giao tiép don gian, dua trén mot ki tu dic biét 1am ki tu két thiic cau 1énh.
Chuong trinh trén MakeCode sé nhu sau:

serial on data received | # ¥

set cmd v to serial read until | # w

if cmd v = v a then
show number o

else if cmd v = w Q then @

show number e

Hinh 5.1: Chuong trinh trén mach Microbit trung tam

Tam thoi, d6i v6i mach Microbit trung tam, ching ta chua cé cic cau lénh can
trong khoi on start hay khoi forever. Tuy nhién ban doc nén giti lai n6 dé phat
trién thém trong tuong lai.

Mot luu ¥ quan trong, dit liéu nhan dugc tit giao tiép nbi tiép 1a dir liu chubi.
Do dé, khi mudn xtt Iy mét 1énh, phép toan so sanh chudi can dugc stt dung cho
chinh xac (cé ki tu "" déc trung cho dii liéu chudi). Chuong trinh nay dugc chia sé
& duong dan sau day:

https://makecode.microbit.org/_5Rj8TeeM1RFb

Sau khi nap chuong trinh nay vao mach Microbit, chiing ta da c6 thé bat dau lap
trinh cho Gateway IoT, v6i cac budc chi tiet dugc trinh bay & phan tiep theo.

3 Lap trinh cho Gateway

3.1 Thém thu vién lap trinh

Ciing nhu moi tinh ning cao cp trén Python, viéc thém thu vién sé 1a buéc dau
tién dé lap trinh. Neu nhu ban doc chon viéc cai dat bang tay, cdu 1énh tit ctra s6
Terminal sé la pip install pyserial, nhu sau:
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(venv) F:\Teaching\Dariu\IoTGatewayPython%pip install pyserial
Collecting pyserial

Using cached pyserial-3.5-py2.py3-none-any.whl (90 kB)
Installing collected packages: pyserial
Successfully installed pyserial-3.5

%« Structure

»* Favorites

(venv) F:\Teaching\Dariu\IoTGatewayPython>I
Hinh 5.2: Cai dat thu vién pyserial

Sau khi cai dit thu vién thanh céng, ban doc c6 thé thém cau lénh import thu vién
bén dudi vao dau chuong trinh.

1 import serial.tools.list_ports
Chuong trinh 5.1: Thém thu vién 1ap trinh Serial

3.2 Thém thu vién cho két ndi Serial

Khi két n6i mach Microbit v6i may tinh, né sé dugc nhan dang nhu mot cong COM
0. Diéu quan trong nhét, 1 ching ta phai xac dinh dugc tén clia cong COM nay.
Nhu minh hoa 6 hinh duéi day, trong Device Manager, mach Microbit dang dugc
két nbi v6i cong COMO.

& Device Manager

File Action View Help
o= @ Hm &

a Computer

= Disk drives

[ Display adapters

i Firmware

v Human Interface Devices
*= |DE ATA/ATAPI controllers
— Keyboards

) Mice and other pointing devices
3 Monitors
2 Network adapters
B portable Devices
~ & Ports (COM & LPT)
i USB Serial Device (COM9)
I~ Print queues
[l Printers
D Processors
B9 Security devices

Hinh 5.3: Tén cong COM két noi véi mach Microbit

Tuy nhién, tén cong COM nay hoan toan c6 thé bi thay déi, mébi khi khéi dong lai
may tinh, hodc khi chiing ta thay doi cong ket noi USB. Do vay, chang t6i ho trg
ban doc mot ham deé tu dong tim ra cong COM nay, nhu huéng dan bén dudi:
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1 def getPort ():
2 ports = serial.tools.list_ports.comports ()
N = len(ports)
4 commPort = "None"
for i in range (0, N):
6 port = ports[il]
7 strPort = str(port)
8 if "USB Serial Device" in strPort:
9 splitPort = strPort.split(" ")
10 commPort = (splitPort [0])
1 return commPort

Chuong trinh 5.2: Tim tén cong COM két néi vuidi Microbit

Tuy nhién, ham nay chi hoat déng t6t khi c6 1 mach Microbit cim vao hé théng.
Nha driver USB ctia mach nay, chuong trinh co thé tu dong nhan dang dudc. Trong
tru0ng hgp khong nhan dang dugc, ban doc can kiém tra lai trong Device Manager
dé xem tén clia thiét bi c6 tit khéa "USB Serial Device" hay khong.

Cau lénh cho viéc mé cong két ndi Serial véi mach Microbit, sit dung ham trinh
bay 6 trén sé nhu sau:

. ser = serial.Serial( port=getPort(), baudrate=115200)
Chuong trinh 5.3: M6 két néi véi Microbit

Trong cau lénh trén, chiing ta chi dinh ra tén cong COM bang cach goi ham phu
trg getPort() va toc do giao tiep, dugc cau hinh theo toc do mac dinh ctia Microbit
la 115200 bits/s.

Khi da c6 thé mé két ndi thanh cong, viéc giii dit liéu cho mach Microbit rat don
gian. Ban doc c6 thé tham khao 6 chuong trinh 6 phan tiep theo: Khi nhan dugc
da liéu tu server, dit liéu nay sé gti tiep déen mach Microbit.

4 Tich hgp voi Microbit

Chuong trinh cho hé théng bay gio da kha dai, dudc trinh bay nhu bén dudi. Ban
doc hay chuy cau lénh quan trong, 4] dbng 24: Khi nhan dugc thong tin tu Feed du
liéu, bién payload dudc déng géi dé gu’l xuong mach Microbit. Mot ki tu dac biét
# dugc thém vao payload trudc khi glii xuong mach Microbit. Chuong trinh dugc
chia sé 6 duong dan sau day:

https://github.com/npnlab-vn/code-manager/blob/IoT_Lab5/IoT_Lab.py

M4 ngudn clia chuong trinh dudc trinh bay nhu bén dudi:

1 import serial.tools.list_ports
import random
s import time

N

import sys
s from Adafruit_IO0 import MQTTClient
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AIO_FEED_ID = "bbc-led"
ATO_USERNAME = "NPNLab_BBC"
ATO_KEY = "aio_radR12aVJMai2YJiGBs1V6TBRO61"

def connect

ed(client):

print ("Ket noi thanh cong...")
client.subscribe (AIO_FEED_ID)

def subscribe(client , userdata , mid , granted_qos):
print ("Subcribe thanh cong...")

def disconnected(client):
print ("Ngat ket noi...")

sys.exit

2> def message

(1)

(client , feed_id , payload):

print ("Nhan du lieu: " + payload)

ser .writ

def getPort (
ports =
N = len(
commPort

e((str(payload) + "#").encode())

)
serial.tools.list_ports.comports ()
ports)

= "None"

for i in range(0, N):

port

= ports[il]

strPort = str(port)

1f n

USB Serial Device" in strPort:
splitPort = strPort.split(" ")
commPort = (splitPort [0])

return commPort

ser = serial

.Serial ( port=getPort(), baudrate=115200)

client = MQTTClient (AIO_USERNAME , AIO_KEY)

client.on_co
client.on_di
client.on_me

nnect = connected
sconnect = disconnected
ssage = message

client.on_subscribe = subscribe

client.conne

s client .loop._

while True:
value =

ct ()
background ()

random.randint (0O, 100)

print ("Cap nhat:", value)
client.publish("bbc-temp", value)

time.sle

ep (30)
Chuong trinh 5.4: M6 két nbi v6i Microbit
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5

1.

Cau hoi on tap

Két noi gitta Gateway va Microbit c6 tén 1 gi?
A. Serial

B. SPI

C. 12C

D. Tat ca déu ding

. Thu vién cai dit thém cho viéc 1ap trinh két n6i v6i Microbit 1a gi?

A. serial
B. uart
C. pyserial

D. pip

. Toc dd6 mac dinh cua giao tiép serial vGi mach Microbit 1a bao nhiéu?

A. 4800

B. 9600

C. 115200

D. Tat ca déu sai

Ki tu nao sau day c6 thé dugc dung lam ki tu két thic cho cau lénh g tir
Gateway xudng Microbit trung tam?

A #

B. :

C.$

D. Tat ca déu c6 thé

Khéi lénh duing dé nhan dii liéu trén Microbit 1a gi?
A. onradio received number

B. onradio received string

C. serial on data received #

D. Tat ca déu sai

Trén Microbit, dit liéu nhéan dudc ti serial c6 kiéu dit liéu 142
A. sb nguyén

B. sb thuc

C. chuéi

D. Khong xac dinh dugc

Cau lénh gtii dii liéu tit Gateway dén mach Microbit trung tAm dudc hién thuc
6 ham nao?

A. connected

B. subscribe

C. message

D. getPort

bap an

1.LA 2.C 3.C 4.D 5.C 6.C 7.C
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CHUONG 6

Gui du lieu tw Microbit toi Gateway




1 Giéi thiéu

Trong bai nay, chiéu giao tiép tht 2 clia mach Microbit t6i Gateway IoT sé dugc
hién thuc. Chtic ning nay sé cé do phiic tap 16n hon nhiéu so véi chiic ning huéng
dan 6 bai truéc. Van dé 6 day 1a khi mot chudi thoéng tin gti tit Microbit 1én Gate-
way, sé bi cat ra chit khong dudc nhan mét cach lién tuc dugc. Gateway ctia ching
ta sé khong biét méi lan né nhan dudc bao nhiéu ki tu cling nhu s6 1an nhan dugc.
Do dé, thong tin gtii tit mach Microbit 1én cling phai c6 quy dinh vé ki tu bat dau va
ki tu két thiic, dé thong bao 1a Gateway da nhan da di liéu va bat dau xt Iy thong
tin.

Han ché trinh bay 6 trén 12 han ché chung ctia cac hé théng stt dung hé diéu hanh,
nhu may tinh néi chung va mdy tinh nhiing néi riéng. Cac hé théng nay, c6 nhiing
loi thé nhu két néi mang 6n dinh, hé trg nhiéu dich vu méi trén mang Internet.
Tuy nhién, mot sb tac vu, chang han nhu nhéan di liéu tit cong nbi tiép, lai la thé
gidi riéng clia Vi diéu khién nhu mach Microbit.

Mic du1 vay, chiing ta cling c6 nhitng mé hinh kinh dién dé xt Iy cho viéc nay. Bang
viéc dong goi dit liéu theo mot dinh dang c6 san, nhu minh hoa & hinh bén duéi:

D lieu nguwoi dung

ID FIELD VALUE

Hinh 6.1: Cdu triic dii liéu giao tiép véi mdy tinh

CAu tric 6 trén 12 mot dang kinh dién trong giao tiép may tinh (Computer Com-
munications). D& ap dung trong gido trinh nay, chiing ta sé quy dinh ki tu bat dau
(SOC = Start Of Character) 1a "!I" va ki tu két thtic (EOC = End Of Character) 1a "#".
Truong thong tin 6 gitia, ching ta sé dinh nghia la ID:FIELD:VALUE, trong d6 ID
1a dinh danh cia mot nét, FIELD 1a théng tin dinh nghia va VALUE la gid tri can
giii. Cac trudong nay cach nhau bang ":" - thuat ngit chuyén nganh goi 1a Escape
Character.

Cac muc dich chinh ctia bai huéng dan nay nhu sau:

 Hién thuc chuong trinh gt di liéu nhiét d6 trén Microbit

» Dong gobi dii liéu trén Microbit

Giai ma du liéu trén Gateway

Nhan va gia ma du liéu trén Gateway

Gui dit liéu 1én Adafruit server
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2 Chuong trinh cho Microbit

Trudc khi bat dau hién thuc chic ning nhan di liéu trén Gateway, chiing ta can
phai hién thuc chic ning gti dit liéu tit mach Microbit. O day, ching t6i cho dinh
ki 30 giay, thong tin nhiét do sé dugc gui lén. Dinh dang di liéu quy dinh cho viéc
giao tiép 1a "11I:TEMP:xx#". Trong d6, 1 1a thong tin ID clia nét Gateway, TEMP la
tlt khéa ma chiing ta tu dinh nghia cho thong tin nhiét do. Cubi cling, 1a nhiét do
doc tlit cAm bién clia mach Microbit. Géi tin két thiic bang ki tu #.

serial on data received | # v

set comd » to serial read until | # v

if cmd v =w @ then
show number °

else if cmd v | = w o then @

show number °

forever

serial write string [ join (EEkERI=VUFa temperature (°C) ° @ @
LETTM (N 30000 v

Hinh 6.2: Chuong trinh gui dit liéu cho Microbit

Tinh ning gti dit liéu dinh ki sé dudc hién thuc trong khéi forever. Cau 1énh serial
write string dugc lay tit nhém Advance/Serial. Chuong trinh trén dugc chia sé &
duong dan sau day:

https://makecode.microbit.org/_AXYRzvURMJVY

3 Ham phan tach dur liéu

Nhu da trinh bay 6 trén, di liéu ching ta nhan dugc sé phai dudc phan tach ra,
dua vao ki tu dic biét 1a ;. Cac ki tu khac nhu ki tu bat dau ! va ki tu két thic # sé
dugc loai bo. Tuy vao ti khoa ctia dit liéu, ma théng tin sé dugc gui 1én feed tuong
tiing. Ham nay sé dugc hién thuc nhu sau:

1 def processData(data):

2 data = data.replace("!", "")

3 data = data.replace("#", "")

1 splitData = data.split(":")

5 print (splitData)

6 if splitDatal[1] == "TEMP":

7 client.publish("bbc-temp", splitDatal[2])
Chuong trinh 6.1: Phan tach di liéu va gui 1én feed
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Trong trudng hop ki hon, ban doc c6 thé tu xay dung thém cac diéu kién ctia cau
lénh if, chang han nhu kiém tra rang s6 phan t{t trong mang splitData phai bing 3
chéng han. Khi c4c diéu kién kiém tra da hop 18, dit liéu sé dudc gtii 1én feed bang
cau lénh publish. Ban doc can luu y vé tham sb diu tién trong lénh publish, no
1a FEED_ID ctia kénh dir liéu.

4 Ham doc du liéu Serial

Day 1a ham quan trong nhét dé nhan di liéu tit mach Microbit. Vi tinh chat dic
biét clia may tinh, 1a n6 khong biét dit liéu sé dudc gtii 1én bao nhiéu 1an, va méi
1an 12 bao nhiéu ki tu, viéc x(t Iy 6 ham nay tuong déi phiic tap. Tuy nhién, y tuéng
chinh 14 chd nhan dd ki tu bat dau ("!") va ki tu két thic ("#"), ching ta méi bat
dau xti ly, bing cach goi ham processData 6 trén. Cac cau 1énh sit dung trong ham
nay, chl yéu 1a cac tac vu lién quan dén xi Iy chubi.

mess = ""

» def readSerial ():

bytesToRead = ser.inWaiting ()
if (bytesToRead > 0):
global mess
mess = mess + ser.read(bytesToRead) .decode("UTF-8")
while ("#" in mess) and ("!" in mess):
start = mess.find("!")
end = mess.find("#")
processData(mess[start:end + 1])
if (end == len(mess)):
mess = ""
else:
mess = mess[end+1:]

Chuong trinh 6.2: Nhan dt liéu tu Microbit

Trong ham nay, ching ta can 1 bién toan cuc, dit tén 1a mess dé cong don dit liéu
nhan dugc ti Microbit. Ban doc hay dé y ve cach chi dinh mét bien thanh truy cap
toan cuc bang ciu lénh & dong 5, global mess.

5 Tich hgp vao Gateway

Cho dén lic nay, chiing ta da c6 thé tich hgp vao chuong trinh Gateway, v6i vong
14p vo tan sé dinh ki doc dit liéu tit mach Microbit. Khi nao dit liéu day dd, né sé tu
dong dugc xti Iy va gtii 1én server Adafruit. Thoi gian dgi dang dugc chinh 1a 1 giay,
bang cau lénh time.sleep(1). Chuong trinh tron ven clia Gateway dudc chia sé 6
duong dan sau day:

https://github.com/npnlab-vn/code-manager/blob/IoT_Lab6/IoT_Lab.py

Ma nguon cho chuong trinh dén buéc nay, dugc trinh bay nhu sau:

import serial.tools.list_ports
import random

Trang 60 The Dariu Foundation


https://github.com/npnlab-vn/code-manager/blob/IoT_Lab6/IoT_Lab.py

s import time

37

38

39

40

import sys

from Adafruit_IO0 import MQTTClient

ATO_FEED_ID = "bbc-led"
ATO_USERNAME = "NPNLab_BBC"
ATIO_KEY = "aio_radR12aVJMai2YJiGBs1V6TBRO61"

def connected(client):

print ("Ket noi thanh cong...")
client.subscribe (AIO_FEED_ID)

def disconnected(client):
print ("Ngat ket noi...")
sys.exit (1)

def message(client , feed_id

ser.write ((str (payload) + "#").encode())

N = len(ports)

commPort = "None"

for i in range (0, N):
port = ports[il]
strPort = str(port)
if "USB Serial Device

return commPort

ser = serial.Serial( port=getPort (),

mess = ""

def processData(data):
data data.replace("!",
data data.replace("#",

s def subscribe(client , userdata
print ("Subcribe thanh cong...")

3

b

mid , granted_qos):

payload) :
print ("Nhan du lieu: " + payload)

client = MQTTClient (AIO_USERNAME , AIO_KEY)
client.on_connect = connected
client.on_disconnect = disconnected
client.on_message = message
client.on_subscribe = subscribe
client.connect ()

> client.loop_background ()
def getPort ():

ports = serial.tools.list_ports.comports ()

" in strPort:
splitPort = strPort.split(" ")
commPort = (splitPort [0])

" u)
" n)

baudrate=115200)
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splitData = data.split(":")
print (splitData)
if splitData[1] == "TEMP":
client.publish("bbc-temp", splitDatal[2])
mess = ""
def readSerial():
bytesToRead = ser.inWaiting()
if (bytesToRead > 0):
global mess
mess = mess + ser.read(bytesToRead).decode ("UTF-8")
while ("#" in mess) and ("!" in mess):
start = mess.find("!")
end = mess.find("#")
processData(mess[start:end + 1])
if (end == len(mess)):
mess = ""
else:
mess = mess[end+1:]

while True:
readSerial ()
time.sleep (1)

Chuong trinh 6.3: Tich hgp chuong trinh vao Gateway loT
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1.

Cau hoi on tap

Dé nhan dugc dit lidu tit cong nbi tiép, diém han ché tai Gateway 1a gi?

A. Khong biét dit liéu sé nhan dudc bao nhiéu lan, méi 1an bao nhiéu ki tu
B. Ditliéu dudc nhan mét lan duy nhat

C. Mat dit liéu khi doc tit cong Serial

D. Tat ca déu ding

Ki thuat xtt ly nhan di liéu Serial 6 Gateway la gi?

A. Khai bao bién toan cuc dé cong don dit liéu

B. Xt 1y thong tin dua vao ki tu bat dau va két thiic clia thong tin
C. Cat thong tin dua vao cac ki tu dat biét

D. Tat ca cac ki thuat trén

. V6i dinh dang "'ID:KEY:VALUE#", chudi ki tu nao sau day 1a hop 1é?

A. 'ITEMP30#

B. '1:TEMP:30#

C. 12:HUMI:60#

D. C6 2 chubihop 1é

. Tang thoi gian dgi trong vong lap while True c6 4nh hudng gi dén viéc xt Iy

nhan da liéu tu Serial?

A. Lam mét dii liéu

B. Lam tiang do tré khi giii di liéu cAm bién 1én server
C. Khong anh huéng gi ca

D. Tat ca déu sai

Dé phan biét dit liéu dudc glii tit nbt no clia mang cadm bién, thong tin nio
sau day se dugc xem xét?

A. ID

B. KEY

C. VALUE

D. Tat ca cac thong tin trén

Dé nhan biét y nghia ctia dit liéu (nhiét d6 hay d6 4m), thong tin nao sau day
sé dugc xem xét?

A. ID

B. KEY

C. VALUE

D. Tat ca cac thong tin trén

Dé truy cap vao gia tri clia cdm bién, thong tin nao sau day sé dudc sit dung?
A. ID

B. KEY

C. VALUE

D. Tat ca cac thong tin trén

bap an

1.A 2.D 3.D 4B 5.A 6.B 7.C
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CHUONG 7

Nhiéu nit nhan trén Dashboard




1 Gigi thiéu

Hién tai, ching ta da xay dung dugc hé théng tuong dbi day di tinh nang 6 Gate-
way, véi su két hop clia chuong trinh Python chay trén may tinh va két néi thém
mach Microbit. Hé thong da c6 thé nhan dudc dit liéu tit mot nit nhan khi ngudi
dung tuong tac trén Dashboard va di liéu sé dudgc goi téi mach Microbit trung tam
- dang két n6i v6i chuong trinh Python trén may tinh.

Trong bai nay, chiing ta sé m& rong tinh ning trén Dashboard, véi thém 1 niit nhan
nita dugc thém vao. Ban doc hay luu ¥y rang, dé nhan dugc di liéu tit Adafruit
server, Gateway can phai dang ki (subscribe) v6i kénh dit liéu, hét nhu viéc ching
ta phai dang ki vao kénh Youtube dé nhan dugc thong tin méi tit cht kénh vay. O
cac bai huéng dan truéc, chiing ta da dang ki vao kénh dii liéu lién quan dén viéc
bat tit mot béng dén. Bai nay, ching ta sé tao mot kénh méi, dé bat tit mot may
bom chang han.

NPNLab_BBC > Dashboards > DHB_BBC_LED

MICROBIT LED MICROBIT TEPERATURE

@

MICROBIT PUMP

x‘\“v\*\“x}@\\*\“\“@‘z\\‘q\&vg‘*
& EE LS

Hinh 7.1: Thém niit nhan diéu khién cho Dashboard

Chung ta cting s€ hién thuc lai mach Microbit trung trung cho n6 hién thuc ding
vai tro clia n6: M6i khi nhan dudc 1énh tit Gateway, n6 sé dung tinh nang Radio dé
giii 1énh nay dén cac nét cdm bién. Ngudc lai, méi khi nhan dugc bat ki thong tin
nao tit cic ndt cAm bién (qua giao tiép Radio), n6 sé gtii tron ven thong tin d6 1én
Gateway dé xii ly. Viéc diing mach Microbit trung tdm & céc bai truéc, chli yéu l1a
dé kiém tra tinh ning giao tiép clia Gateway ma thoi.

Cac muc tiéu huéng dan trong bai nay sé nhu sau:

« Hoan thién chuong trinh cho nét Microbit trung tam
e Tao thém mot kénh dit liéu va nit nhan trén Dashboard

 Chinh stta chuong trinh cho Gateway

2 Chuong trinh cho Microbit trung tam

V6i 2 tinh ning dinh nghia 6 phan gi6i thiéu, mach trung tam tré thanh thiét bi
thu dong hoan toan. N6 khong con dinh ki giii dit liéu cam bien cta chinh né 1én

Trang 66 The Dariu Foundation



Gateway nita, ma sé chd nhan dii liéu tit cac ndt cdm bién xung quanh. Song song
d6, méi khi c6 1énh tit Gateway (ngudi ditng nhan ntt trén Dashboard), né ciing
chi don gian la chuyén tiép 1énh d6 di cho cdc nét cAm bién thuc thi. Trong mot
s6 l'Ing dung don gian, ban doc c6 thé tan dung mach Microbit trung tam lam vai
trd clia mach cam bién va thuc thi. Tuy nhién trong huéng dan nay, chung toi se
di theo hLIdng tong quat, va bién Microbit trung tam thanh mét cau noi véi cc

mach cam bién. Chuong trinh md6i cho mach Microbit trung tam sé nhu sau:

serial on data received | # ¥ on start

set cmd v to serial read until | # = radio set group °

radio send number | parse to number cmd v

show string cmd

on radio received receivedString

serial write string receivedString

Hinh 7.2: Chuong trinh cho mach Microbit trung tam

Chuong trinh trong khéi forever sé khong con nita. Viéc doc gia tri cim bién va
doéng géi no, sé danh cho cac ndt cam bién, sé dudc trinh bay 6 bai sau. Trong khi
dé, khi nhan dudc mot 1énh tit Gateway, Microbit trung tAm chuyén di liéu nay
thanh kiéu sb, truéc khi giii di bang cau 1énh radio send number. Nhém ctia cac
mach Microbit trong cling moét hé théng dugc quy dinh trong khéi on start véi cau
lénh radio set group.

Khi chuyén mach Microbit trung tim thanh mot cau néi giao tiép khéng day,
chung ta hinh thanh nén mot mang cam b1en khong day chuyen dung v6i nhu
cau clia ting dung. V6i cach tiép can nay, néu mudn chuyen sang cac loai giao
tiép khong day khac, chang han nhu LoRa, ciing c6 thé lam dugc dé dang. Khi d6,
chiing ta sé noi thém thiét bi LoRa vao tat ca cac mach Microbit cia hé thong.
Chuong trinh cho mach Microbit trung tAm dugc chia sé ¢ duong dan sau day:

https://makecode.microbit.org/_7dFKhAecaf4A

3 Tao m@i Feed du liéu

Day la budc dau tién, truée khi ban tao giao dién 6 Dashboard. Quy trinh tao méi
mot Feed cling nhu bai truéc va sé khong trinh bay chi tiét § day. Ban doc can luu
y1a chinh ché d6 truy cap Public cho Feed méi. 0 day, chung t6i tao mot Feed mai
c6 tén la BBC_PUMP, dung dé luu da liéu diéu khién cho may bom.
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Feed Name Key Last value Recorded

O BBC_LED bbc-led 0 less than a minute ago

O BBC_PUMP bbc-pump 3 less than a minute ago

O BBC_TEMP bbe-temp 34 2 days ago

Hinh 7.3: Thém Feed dui liéu cho Mdy bom

Ban doc hay luu y vé gia tri Key ctia Feed méi tao ra, dé stt dung cho viéc lap trinh,
trong truong hgp 6 hinh trén la bbe-pump.

4 Tao m&iniit nhan trén Dashboard

Dé thém mot nit nhan méi trén Dashboard, ban doc ciing lam tuong tu 6 cac bai
trugc: Nhan vao biéu tugng cai dit, va chon va Create New Block dé chon vao biéu
tuong nit nhin. Tuy nhién, 1an nay ban sé chon lién két ntit nhAn mdi véi Feed dit
liéu méi tao ra 6 bai trudc, nhu két qua 6 hinh sau day:

Default

Feed Name Last value Recorded

O BBC_LED 0 19 minutes

& BBC_PUMP 3 19 minutes )
O BBC_TEMP 34 2 days &

1 of 1 feeds selected Next step >

Hinh 7.4: Thém niit nhén diéu khién trén Dashboard

Cubi cling, ban doc nén cau hinh 2 gi4 tri khac nhau cho nat nhén 6 bai nay. Véi 2
gid tri 0 va 1 cho nat nhan LED, chiing ta sé€ chon 2 va 3 cho nat nhan thi nay. Diéu
nay s€ don gian héa viéc 14p trinh trong tuong lai, nhu minh hoa 6 hinh bén dudi:
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Block settings X

In this final step, you can give your block a title and see a preview of how it will look.
Customize the look and feel of your block with the remaining settings. When you are ready,
click the "Create Block" button to send it to your dashboard.

Block Title (optional) Block Preview

MICROBIT PUMP MICROBIT PUMP

Button On Text

ON

Button On Value (uses On Text if blank)

Button Q&l :

OFF

Button Off Value (uses Off Text if blank)

3 @ Toggle A toggle button is useful if you have
= an ON or OFF type of state. You can

configure what values are sent on press and
release.

Hinh 7.5: Thém niit nhan diéu khién trén Dashboard

Sau khi tao xong ntit nhan méi, ban doc ciing phai kiém tra lai viéc giao tiép dit
liéu gitta Dashboard va cac Feed dit liéu. Trong truong hgp tuong tac du liéu trén
Dashboard khéng thanh cong, ban doc hay thit Refresh lai trang nay. Trong lan
dau sau khi tao méi mot déi tugng giao dién méi, cé thé Dashboard sé khong hoat
dong dung chiic nang.

5 Cai tién chuong trinh ctia Gateway

Nhu da trinh bay 6 phan giéi thiéu, dé c6 thé nhan di liéu tit mot ntt nhan (hay
mot dbi tuong diéu khién nao trén Dashboard), Gateway ctia ching ta can phai
dang ki vao kénh dua liéu ctia n6. Hién tai, ching ta dang c6 2 kénh dit liéu, 1a "bbc-
led" va "bbc-pump".

Dé tong quat viéc lap trinh trong tuong lai ctia ban doc, véi nhiéu nit nhan dudgc
thiet ke (tuong Ging véi nhieu kénh du liéu), ching t6i dua ra mdt khung chuong
trinh tong quat, véi cac diém luu y quan trong sau day:

Khai bdo mang céac Feeds can ding ki: Bién AIO_FEED_ID dugc diéu chinh, dé
luu mot mang gom nhiéu kénh dit liéu can dang ki, nhu minh hoa 6 hinh bén dud6i:
ATIO_FEED_ID = ["bbc-led", "bbc -pump m

Chuong trinh 7.1: Khai bao bién AIO_FEED _ID thanh mang

Trong trudng hgp c6 nhiéu kénh hon, ban doc can liét ké né thém trong mang nay.
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Stra lai ham connected: Thay vi chi ding ki mo6t kénh nhu ban dau, mot vong liap
for sé dugc sit dung dé dang ki tat ca cac kénh dudc liét ké trong mang AIO_FEED_ID

1 AIO_FEED_ID = ["bbc-led", "bbc-pump"]

def connected(client):
print ("Ket noi thanh cong...")
for feed in AIO_FEED_ID:
client.subscribe (feed)

Chuong trinh 7.2: Khai bao bién AIO_FEED_ID thanh mang

Chuong trinh khi chay, sé in ra két qua nhu sau:

F:\Teaching\Dariu\IoTGatewayPython\venv\Scripts\python
Connected to Adafruit IO0!

Ket noi thanh cong...

Subcribe thanh cong...

Subcribe thanh cong...

Hinh 7.6: Thém niit nhén diéu khién trén Dashboard

Ty vao viéc ban doc dang ki bao nhiéu kénh, sé c6 bay nhiéu dong thong bao dudc
hién ra nhu minh hoa 6 hinh bén trén. Bay gig, khi lan lugt nhan vao 2 nit nhan
trén Dashboard, chiing ta sé nhin dugc 4 gia tri khac nhau, nhu két qua sau day:

Nhan du lieu:
Nhan du lieu:
Nhan du lieu:
Nhan du lieu:

NN O

Hinh 7.7: Két qud dit liéu nhdn duoc trén Gateway

Chuong trinh ctia Gateway dugc chia sé 6 duong dan sau day:

https://github.com/npnlab-vn/code-manager/blob/loT_Lab7/IoT_Lab.py

Céc lénh diéu kién dudc bo sung vao dé trong trusng hop khong két nbi véi mach
Microbit, chuong trinh sé khong bi 16i. Ma ngudn ctia toan bo chuong trinh dudc
trinh bay bén dudi:

import serial.tools.list_ports

import random

import time

import sys

from Adafruit_IO0 import MQTTClient

ATO_FEED_ID = ["bbc-led", "bbc-pump"]
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ATO_USERNAME = "NPNLab_BBC"
ATIO0O_KEY = "aio_radR12aVJMai2YJiGBs1V6TBROG61"

s def connected(client):

print ("Ket noi thanh cong...")
for feed in AIO_FEED_ID:
client.subscribe(feed)

def subscribe(client , userdata , mid , granted_qos):
print ("Subcribe thanh cong...")

def disconnected(client):
print ("Ngat ket noi...")
sys.exit (1)

s def message(client , feed_id , payload):

print ("Nhan du lieu: " + payload)
if isMicrobitConnected:
ser.write ((str (payload) + "#").encode())

client = MQTTClient (AIO_USERNAME , AIO_KEY)
client.on_connect = connected
client.on_disconnect = disconnected

; client .on_message = message

client.on_subscribe = subscribe
client.connect ()
client.loop_background ()

def getPort ():
ports = serial.tools.list_ports.comports ()
N = len(ports)
commPort = "None"
for i in range(0, N):
port = ports[il]
strPort = str(port)
if "USB Serial Device" in strPort:
splitPort = strPort.split(" ")
commPort = (splitPort[0])
return commPort

isMicrobitConnected = False

if getPort() != "None":
ser = serial.Serial( port=getPort (), baudrate=115200)
isMicrobitConnected = True

def processData(data):
data = data.replace("!", "")
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79

80

81

82

83

data = data.replace("#", "")
splitData = data.split(":")
print (splitData)

if

mess =

splitData[1] == "TEMP":
client.publish("bbc-temp", splitDatal[2])

5 def readSerial ():

bytesToRead = ser.inWaiting ()

if

(bytesToRead > 0):
global mess
mess = mess + ser.read(bytesToRead).decode("UTF-8")
while ("#" in mess) and ("!" in mess):
start = mess.find("!")
end = mess.find("#")
processData(mess[start:end + 1])
if (end == len(mess)):
mess = ""
else:
mess = mess[end+1:]

while True:

if

isMicrobitConnected:
readSerial ()

time.sleep (1)

Chuong trinh 7.3: Chuong trinh xtt Iy nhiéu nit nhan
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1.

Cau hoi on tap

Dé nhan dit liéu tit 2 nidt nhan, Gateway can phai?
A. Pangki ditliéu clia 1 trong 2 niit nhan

B. bangki ditliéu clia c 2 ntit nhin

C. Gti ditliéu cho 2 ntit nhan dé

D. Khéng can lam gi c3, server sé tu dong gt

Dé diéu khién 2 niit nhan doc 1ap, chiing ta can?
A. Tao 1 feed du liéu dung chung

B. Tao 2 feed du liéu riéng biét

C. Tao 4 gia tri khac nhau cho c4c nit nhan

D. Tat ca déu ding

Dé phan biét niit nao dudc nhan, ching ta sé dua vao trudng dit liéu nao 6
phia Gateway?

A. payload

B. feed_id

C. Kéthgp ca 2 thong tin trén

D. Tat ca déu sai

. Trong trudng hop nao, viéc phan biét dit liéu tit cac ntt nhan c6 thé chi dua

vao payload?

A. Khi chiing tra vé 4 gia tri khac nhau

B. Khi ching c6 2 feed dti liéu khac nhau
C. Khi chiing ciing ndm trén 1 Dashboard
D. Tht ca déu c6 thé

Phat biéu nao sau day la diing cho mach Microbit trung tAm?
A. Nhan Iénh tit Gateway va giii khong day t6i ndt cam bién
B. Nhan dii liéu khong day cam bién va glii cho Gateway

C. Ca2 tinh nang trén

D. Chi 1 trong 2 tinh nang trén

Cau lénh nao diing dé chuyén chudi thanh s6 trén Makecode?
A. parse to number

B. string to number

C. parse to string

D. number to string

Cau lénh nao dugc stt dung trong khéi on start dé glti dudc dit liéu bang khéi
lénh Radio?

radio send number

radio send string

radio set group

Tat ca cac cau lénh trén

Sowe>

bap an

1.B 2.B 3.C 4.A 5.C 6.A 7.C

Phdt trién IoT Gateway bang Python Trang 73



Trang 74 The Dariu Foundation



CHUONG 8

A o A o o A A 2 « A
Dieu khien ngoai vi tren not cam bien
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Trong bai nay, chiing ta sé hién thuc phan cubi cling clia mot ting dung két n6i van
vat, cac ndt cdm bién. Chiing ta sé stt dung mach Microbit, véi nhiéu tinh ning
dang dugc tich hgp sin nhu cdm bién nhiét d6, anh sang va giao tiép khong day,
dé hién thuc vai tro cia moét ndt cam bién.

AIO Feed
[ sconn | 2 oownons anoms | vre |

NPNLab_BBC - Dashboards - DHB_BBC_LED

MICROBIT LED

@

AIO Dashboard

N&t cdm bién
Microbit

Gateway IoT

Hinh 8.1: Nhiéu not cam bién trong hé thong

Khi lam viéc dén nét cam bién, chiing ta sé cham t6i phan khé khin nhét trong
toan hé théng. Mic du cac cong nghé hién thuc trén nét cdm bién khong cé gi
mdi, kho khéan ctia no dén ti viéc ching ta c6 thé ¢ nhiéu, tham chi 1a rat nhiéu
no6t cam bién. M6i nét cam bién sé ddm nhiém quan trac 1 thong tin, hoac cung
quan trac mot thong tin. Thém niia, sé c6 mot sd6 ndt cam bién nhan vai tro diéu
khién mot hodac mot vai thiét bi nao d6. Nhu vay, 1o rang, thé gidi cam bién nay la
rat phong phti va da dang.

Diéu quan trong dbi v6i cac mach cam bién, 1a phai dinh nghia dit liéu ma né sé
truyén dén Gateway, dé phan biét dit liéu d6 t6i tit not nao, va dit litu d6 mang
theo thong tin gi (nhiét d6 hay do 4m chang han). Van dé nay da dudc trinh bai 6
bai trudc, va ban doc sé thay ro hon & bai nay, véi nhiéu nét cdm bién ciing tuong
tac véi Gateway.

Trong bai nay, ching ta sé hién thuc viéc mot nét cdm bién nhan lénh tit Gateway
trung tam. Cu thé, 4 1énh co ban sé dudc gtii xuong 1 not cam biéen dé bat tat den
va bat tat mot may bom. Cac muc tiéu chinh cta bai nay nhu sau:

« Két nbdi mach dién: Relay dién tit, May bom va dén LED
« Nhan dit liéu khong day 6 nét cam bién

e X R . . . A « A
« Dieu khién ngoai vi tai not cam bien
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2 Ket noi mach dién cho not cam bien

Dau tién, d&€ may bom c6 thé hoat dong dudc, chiing ta can phai stt dung nguon roi
(chang han nhu PIN hoac adapter) la vino tiéu thu dong16n. Do do, nguon tu cong
USB ctia may tinh, cAp qua mach MicroBit r6i cAp qua may bom 13 khéng dt dé
né6 van hanh. Module diing dé diéu khién dong co bom nudc goi 1a Relay, dong vai
trd nhu mot cong tic dién i, v6i 2 chan coéng tac 1a COM va NO (Common va Nor-
mal Open). Cong tac nay binh thudng sé mé, véi 2 chan COM va NO khong két néi.

Ngudn ( 12V DC)

Relay (Cong tac dién) \
Piéu khién tir
MicroBit ) (o |sonm com
~

@ SPDT RELAY

Dong co bom nudc
Hinh 8.2: Két noi Relay va Mdy bom

Do do, trong két nbi trén, chiing ta da 1am hé day ngudn (cuc duong) tit PIN, con
cuc am cta PIN thi n6ivao 1 cuc clia dong co (dong co bom nude khong c6 chiéu).
Néu méac mach theo kiéu hé cuc am ciing khong c6 anh huéng gi den viéc hlen
thuc hé thong. Néu nhu/ khong c6 PIN rdi, ban c6 thé tin dung khe cam nguon 2
chan trén mach m& rong ChiPi Base Shield. Hai chan nay cung cAp dién ap bang
v6i dién ap cap vao tit adapter bén ngoai.

Cudi cling, v6i 4 chan diéu khién ctia Relay, chiing ta s&é n6i n6 vao cong diéu khién
VCC-GND-PO-P1 trén mach mé rong trén mach ChiPi Base Shield. Thiét bi dén
hién thi, sé dudc nbdi vao céng ké bén, VCC-GND-P1-P2. Két nbi mach dién ctia
toan hé théng ltc nay sé nhu sau:
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Hinh 8.3: Két noi mach dién cho hé thong

Nhu vay, dé diéu khién dong co, chiing ta sé 1ap trinh 6 chan PO, va v6i dén 1a 2
chan P1, P2.

3 Lap trinh cho ndt cam bién

Dau tién, dé nhan dit liéu tit Radio, nét cAm bién phai c6 cling nhém véi not trung
tam, trong trudng hop nay sé 1a 1. Tiép theo d6, viéc nhan di liéu sé dudc thuc
hién trong khéi on radio received receivedNnumber. Viéc Iua chon khéi nhan di
liéu can phai tuong thich véi viéc giii dii liéu 6 bai trude. Cu triic chuong trinh clia
chiing ta s€ nhu sau:

on start on radio received receivedNumber

radio set group o if receivedNumber == w o then

digital write pin P1 » to e

else if receivedNumber =w o then @

digital write pin P1 » to °

else if receivedNumber =w e then @

digital write pin PO v to e

else if receivedNumber = ° then @

digital write pin PO v to e

C)

Hinh 8.4: Piéu khién dén LED va Mdy bom
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Viéc diéu khién tdt mé mot thiét bi, dbi véi viéc 1ap trinh trén Microbit 1a rat don
gian. Chuing ta chi can diing mot cau lénh duy nhat 1a digital write pin, v6i 2 tiry
chon 12 0 va 1 (tuong ting v6i Tat va Bat). Ban doc can phai xac dinh cho ding thiét
bi d6 dang dudc két ndi véi chan nao ctia Microbit.

Trong truong hop ban c6 2 mach Microbit, ma mach thit nhéat néi v6i dén con
mach tht 2 thi ndi véi Relay + My bom, chiing ta chi can gidam bét s6 luong diéu
kién can xt Iy cho cau 1énh if. Mot luu ¥ rat quan trong, 1a ban doc khong dudc
phép xai cau tric else khi hién thuc viéc nhan lénh va thuc thi tit Gateway. Diéu
nay sé gay rat nhiéu nhap nhang khi hé théng cé nhiéu nét. Ban doc hay chi hién
thuc chinh xac cac cau lénh diéu kién ma thoi.

Chuong trinh ggi y 6 trén, dugc chia sé 6 duong dan sau day:

https://makecode.microbit.org/_0zoE2PhgUigm

Trong bai nay, tam thdi ching ta chua hién thuc chiic ning trong khéi forever.
Trong nhiing bai sau, tinh nang gui gia tri quan trac dinh ki sé dugc hién thuc
trong forever.
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4

1.

Cau hoi on tap

Thiét bi dé bat/tit may bom goi la gi?
A. Cong tic dién ti

B. Relay

C. Role

D. Tat ca déu ding

. Dé binh thuong may bom khong hoat dong, 2 chan nao clia Relay sé dugc két

noi?

A. COM vaNO

B. COM va NC

C. NOvaNC

D. Tat ca déu ding

. Dé diéu khién bat/tat mot may bom, ciu Iénh nao sau day la phit hgp nhant?

A. digital write pin

B. set pull pin

C. Két hgp ca 2 thong tin trén
D. Tat ca déu sai

. Cau lénh nao sau day la ding dé nhan 1énh tit Microbit trung tam?

A. seriel on data received

B. on radio received receivedNumber
C. onradio recevied receivedString
D. Tat ca déu c6 thé

. Dé diéu khién trang thai ctia may bom, cau 1énh nao sau day 1a pht hgp?

A. Mot cau lénh if else
B. Hai cau lénh if

C. Mot cau lénh if else if
D. C6 2 cau dang

. Nguon cap cho déng co bom nudc dugc lay tit dau 1a phit hop?

A. Nguon 3.3V tit Microbit

B. Nguon 5V tit cong USB ctia mdy tinh
C. Nguon 5V tit adapter roi

D. Tat ca déu c6 thé st dung

. Bao nhiéu chan clia Microbit sé dudc st dung dé diéu khién thié bi ChiPi LED?

Al

OOw
W N

Dap an

1.D 2.A 3.A 3.C 4B 5D 6.C 7.B
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CHUONG 9

Cam bién quan tric tich hop




1 Gigdithiéu

Mot trong nhiing ting dung manh mé ma nén tang két ni van vat mang lai, 1 cc
ing dung quan tric méi trudng. Nho kha niang két n6i khong day, nhiéu ndt cam
bién c6 thé chia nhau quan tric thong sé6 moi trudng va giii vé not trung tam, dé
glii 1én server, phuc vu cho cac ting dung thong minh, nang tam chét lugng cudc
song, thiic ddy cac ting dung nghién ctiu 1an trién khai, huéng dén cac dich vu ctia
thanh ph6 thong minh trong tuong lai.

V6i cac n6t cdm bién da dugc thiét 14p 6 bai trudc, trong bai nay, chiing ta sé diing
n6 dé glii thong tin vé moi trudng t6i Gateway thong qua giao tiép Radio. Vi vay,
n6t cdm bién, cho dén bai nay méi thé hién hét vai tro clia né, 1a phan dau vao
(con goi 14 input), thanh phan vé cling quan trong clia toan hé théng. Do dé, viéc
lua chon cam bién cho mét ting dung néi chung, can phai dugdc xem xét ti mi.

~ Humidity s . N
T C |

| Temperature

e -

Hinh 9.1: Cdm bién Nhiét d6 va do dm DHT11

Trong bai huéng dan nay, chiing t6i sé trinh bay moét cAm bién tich hop, 1a cam
bién nhiét d - do 4m khong khi DHT11, nhu trinh bay & hinh trén. S& di goi 1a tich
hop, béi né c6 thé cung cip nhiéu théng tin dong thoi, § day 1a 2 thong tin vé moi
truong. DHT11 1a cAm bién kha don gian cho ngudi méi bat dau, nhung cac phién
ban cao cap ctia n6 nhu DHT22 hay AM2305 la nhiing san pham c6 thé dugc diing
trong cac ting dung thuc té. Va trén hét, cic cdm bién nay hoan toan tuong thich
vé mat chuong trinh, chi can déi thiét bi phan ciing, ching ta sé c6 nhiing théng
tin vé moi trudng chinh xac hon va do bén ctia thiét bi tot hon.

Cac muc tiéu huéng dan trong bai nay nhu sau:

Két néi v6i cAm bién DHT11

Lap trinh 14y dii liéu tt DHT11

Gui dit liéu 1én Gateway

Tim hiéu cac cam bién cao cap DHT22 va AM2305
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2  Két nbdivéi DHT11

Dé két n6i v6i DHT11, ching ta chi can 3 chan két néi, bao gom Ngudn (it 3V dén
5V), Dat (0V) va chan tin hiéu dé lap trinh. R6 rang, véi viéc tuong thich dién 4p
rong, cam bién DHT11 dudc sit dung nhiéu trén cac thiét bi lap trinh phan ciing
n6i chung, va mach Microbit néi riéng. Khéng khé dé ban doc c6 thé kiém cac du
an lién quan gitta Microbit va cAm bién DHT11 trén mang, kém theo cac huéng
dan két nbi, nhu minh hoa 6 hinh bén duéi:

Hinh 9.2: Két néi véi DHT11 bang 3 chan tin hiéu

Trong bai huéng dan nay, chiing t6i sit dung thiét bi DHT11 da dudc chuan héa
lai két ndi cho tuong thich v6i mach m6 rong ChiPi Base Shield. Chting ta chi don
gian 12 ndi 1 day c6 4 chan vao mach mé rong. Khi két néi vao mach, ban can luu
y chan tin hiéu cia DHT11 dang két néi v6i chan nao clia Microbit. Thong tin nay
sé dugc dung cho viéc lap trinh sap t6i. Tiép tuc tich hop vao mach cdm bién & bai
trudc, ching toi sé két n6i cdm bién vao chan P3, nhu hinh bén duséi.

Hinh 9.3: Két nbi thém cdm bién DHTI11 vao not cdm bién
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3 Nguyén ly hoat dong cua DHT11

DHT11 la mét dang cam bién tich hop don gian va kha phé bién véi cac ting dung
dung vi diéu khién néi chung, va Microbit néi riéng. Dé c6 thé doc dii liéu tit no,
mach Microbit phai gui tin hiéu truy van (query). Khi nhan dudc tin hién nay, cam
bién méi bat dau tinh todn va gti dii liéu tra vé cho mach Microbit. Cling chinh vi
1y do nay, néu nhu mach Microbit quén gtii tin hiéu truy van, di liéu ma né nhan
dugc la da liéu ct va khong hgp 1€.

1 1 1 1 1
! 40ps! 80us |  25usi 70us |
— i
1 1
i i
| 18ms 80us 50us 50us |
! ! ! ! !
P Microbit g, Cambién i BitO i Bitl |
h Truy van 1 Xacnhan 1 B T
1 1 1 1 1

Hinh 9.4: Nguyén ly giao tiép véi DHTI1

Mic di11a cdm bién tich hgp don gidn bac nhét, viéc 14y dii liéu tit n6 phiic tap hon
chting ta nghi. Dé bat dau viéc giao tiép, tin hiéu truy van tit Microbit giii t6i cam
bién la 1 xung miic thap, kéo dai trong 18ms. Sau d6, Microbit sé nang tin hiéu 1én
mtic cao va chd phan hoi tit DHT11. Sau khodng 40us, cAm bién sé xdc nhan viéc
nhan 1énh bang xung 80us 6 miic thap, theo sau la xung 80us nhung é miic cao.
Cudi cling, 40 bit dii liéu sé dugc giii 1én Microbit, véi bit 0 c6 hinh xung 1a 50us
miic thip va 25us 6 miic cao, con bit 1 c¢6 hinh xung 1a 50us miic thap va 70us &
miic cao. Ban doc can luu y vé don vi thoi gian cho qua trinh giao tiép nay, dudc
minh hoa 6 hinh bén trén.

Cudi cting, sau khi giai ma ra 40 bit dit liéu, mach Microbit phai tiép tuc xtt Iy dé
lay ra théng tin can thiet cho ting dung, véi 16 bit dau la thong tin cho do am, 16
bit tiep theo la thong tin vé nhiét dg, va 8 bit cuoi cung la thong tin kiém tra loi (40
=16+ 16 + 8).

Vi tinh chét phtic tap ctia cAm bién tin hiéu, chli yéu l1a xii ly tin hiéu xung, da s6
cac ting dung trén Microbit sé st dung cac thu vién l1ap trinh ho trg. Nho céac thu
vién nay, viéc lap trinh sé don gian hon rat nhiéu va thuan tién cho ban doc dé tap
trung xay dung ting dung, hon 1a viéc can thiép sau vao hé théng cho céc tac vu
lién quan dén xtt ly tin hiéu.

4 Lap trinh voi DHT11

Dé ho6 trg cho viéc lap trinh trong bai nay, ciing nhu cac bai con lai trong toan bo
gido trinh, thu vién IoTBitKit s€ dugc thém vao. Trinh tu thém thu vién nay nhu
sau: tif man hinh 1ap trinh chon vao Advanced, chon tiép Extensions, nhu huéng
dan 6 hinh bén dudi:
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A Advanced m

f® Functions

Pins
=+ Serial

= Control
© Extensions m
Hinh 9.5: Thém thu vién trén MakeCode

V6i giao dién mdi hién ra, chiing ta nhap va dudng dan sau day:

https://github.com/npnlab-vn/loTBitKit

Cubi cting, nhan vao ntt tim kiém, ching ta sé c6 két qua nhu minh hoa & hinh
bén dudi:

https://github.com/npnlab-vn/loTBitKit Q

loTBitKit

Thuw vién loTBitKit danh cho
Micro:Bit

User-provided extension, not

endorsed by Microsoft. Learn more

Hinh 9.6: Thém thu vién IoTBitKit

Rét nhiéu nhém 1énh cta thu vién IoTBitKit sé dugc thém vao trong hé thong.
Trong hudng dan nay, cac cau lénh can thiét cho viéclap trinh lay du liéu tt DHT11
dudc tich hgp san trong nhém 1énh NPNBitKit, nhu trinh bay 6 hinh bén duéi:
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P& Logic cmplexmpm

= Variables DHT11: dé &m

CI DHT11: nhiét d6 (3)

® RTC1307 DHT11: Poc cam bién tai Po w
= ESP8266_loT

Hinh 9.7: Cdc cau lénh lién quan dén DHT11 trong NPNBitKit

Hay luu y rang dé nhan dudc gid tri cap nhat tit cam bién, chiing ta sé phai truy van
no trude b%“}ng cau lénh DHT1: Poc ce’qn bién tai P3. Trong truong hgp cam bién
dudgc ket noi véi chan khac, ban doc can lua chon lai cho ding chan ket noi. Sau
khi truy van, chiing ta da c6 thé sit dung gia tri tit cAm bién nay véi 2 khéi lap trinh
DHT11: nhiét d6 va DHT11: d6 am.

St dung lai chuong trinh da phat trién G bai truéc, ching ta sé thém tinh ning doc
gia tri cim bién mai 30 gidy 6 vong lap forever. Chuong trinh ggi y sé nhu sau:

on radio received receivedNumber

on start

radio set group °

if receivedNumber | = w» o then

set counter_sensor v to o digital write pin P1 v to o

else if receivedNumber = ° then @
digital write pin P1 v to °

else if receivedNumber = = w ° then @

digital write pin PO v to °

else if receivedNumber == ¥ ° then @

led enable < false ¥

forever

DHT11: Poc cam bién tai P3 w

radio send string | join (EENRNIZIFAN DHT11: nhiét do @ @ @ @

PEVECM(EN 100

radio send string | join DHT11: do am g @ @

digital write pin PO ¥ to °

@®

Hinh 9.8: Chuong trinh doc cdm bién DHTI11

Cac thong tin cam bién sé dugc giii dén nét trung tdm theo dinh dang ma chiing
ta da dinh nghia ti truéc. Hai thong tin dugc giti cach nhau mot khoang thoi gian
nho, dé giam xac suat dung do ctia dit liéu. Thém nita, dé viéc 1ap trinh don gian,
chiing t6i stt dung cau lénh doi 30 gidy 6 cubi vong lip forever. Ban doc c6 thé chii
dong xti ly dé loai bé cau lénh nay, ma chi sit dung mét cau lénh dgi pause(100)
ma thoi. V6i cach hién thuc thii 2, hé thong sé tot hon rat nhiéu.

Ban doc can luu ¥ rang, vi cim bién DHT11 dudc nbi vao chan P3, chiing ta phai
thém cau lénh led enable false trong khoi on start. V6i cau 1énh nay, 25 dén ciia
Microbit sé khong con sang nita. Nhung b lai, chiing ta c6 thé sit dung cac chan
tlt P3 ctia mach Microbit. Chuong trinh dudc chia sé 6 dudng dan sau day:
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https://makecode.microbit.org/_Y9ufwoAFAiKp

5 Cai thién chuong trinh ¢ Gateway

V6i 2 thong tin dugc gilii 1én Gateway, ban doc c6 thé chli dong thém mot kénh di
liéu nita, dé vé do thi cho tham s6 d6 am. Chuong trinh cho Gateway sé dugc cai
tien 6 ham processData, nhu sau:

def processData(data):
data = data.replace("!", "")
data = data.replace("#", "")
splitData = data.split(":")
print (splitData)

try:
if splitDatal[l] == "TEMP":
client.publish("bbc-temp", splitDatal[2])
elif splitData[1] == "HUMI":
client.publish("bbc-humi", splitDatal[2])
except:

pass
Chuong trinh 9.1: Cai thién ham x1t Iy di liéu
Khi c6 nhiéu dit liéu cting glii dén n6t trung tam, viéc nhan di liéu bi sai sét 14 c6
thé xay ra. Do d6, cau lénh try except dudgc thém vao dé bo qua cac 16i do dit liéu
khong hop 1é. Day 1a diéu rat hitu ich cho cac ting dung thuc té, khi chting ta khong
thé luong truéc dugc cac 16i c6 thé xay ra khi hé thong thuc thi. Chuong trinh clia
Gateway dugc chia sé 6 duong dan sau:

https://github.com/npnlab-vn/code-manager/blob/IoT_Lab9/IoT_Lab.py

6 Céc phién ban nang cip ctia DHT11

Mbt trong nhiing lgi thé ctia cAm bién DHT11 1a n6 c6 thé dé dang thay thé bang
cac cam bién cao cap hon, v6i do chinh x4c t6t hon, va hoan toan c6 thé sit dung
trong cac tng dung céng nghiép, chang han nhu may sy trai cay hoic may ap
triing. Trong phan cubi ctia bai nay, chiing téi sé trinh bay thém cho ban doc 2 loai
cam bién cao cap hon clia DHT11. C4c cAm bién nay c6 cting mét kiéu giao tiép.
Chtng ta chi don gian 1a thay thé thiét bi phan ciing ma khéng can phai lap trinh
lai.

6.1 Cam bién DHT22

Day la cAm bién c6 hinh dang rat gidng véi DHT11, nhung thong thudng né sé c6
mau trang dé ban doc dé phan biét. Gia thanh clia né thong thudng cling dit hon
gap doi so v6i DHT11. Do d6, dd chinh x4c ctia né hién nhién 1a t6t hon DHT11,
v6i chi khodng 2% sai s6 khi doc dd am, so v6i 5% sai s6 cia DHT11. Bén canh dé,
nhiét do tit DHT22 c6 do sai lénh tbi da 0.5°C so véi sai s6 2°C clia DHT11.
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Hinh 9.9: Cdm bién DHT22 trén thi truong

Do d6, déi véi cac ting dung ma viéc do nhiét do 1a thong tin quan trong dé van
hanh hé thdng, chang han nhu may 4p tring hoic cic may say kich thudc 16n,
viéc stt dung DHT22 sé mang lai két qua tét hon nhiéu so v6i DHT11. Véi két nbi
chan hoan toan tuong thich v6i DHT11, viéc thay thé DHT22 vao hé théng cii sit
dung DHT11 12 v6 cting dé dang va khong c6 thay doi nao vé két nbi phan ciing 1an
chuong trinh trén phan mém.

6.2 Cam bién AM2305

Cam bién nhiét do - d6 4m nay c6 déng goi cling cap hon va c6 do bén tét hon
so v6i DHT22. Thong thudng, thiét bi nay dudc st dung cho cac san pham trong
cong nghiép doi héi dd bén cao va chiu dudgc nhiét 16n. Hinh anh ctia san pham
nay dudgc trinh bay 6 bén dudi.

vop  3:3V-5V

spa  Signal
GND ov

Hinh 9.10: Cdm bién AM2305 vdi 3 chan két noi

Khi st dung san pham nay, ban doc can luu y s6 luong chan két ndi clia cam bién.
Phién ban nang cap clia AM2305 1a AM2315, c6 dén 4 chan két néi, thay vi 3 chan
nhu AM2305. Vi chan ngudn tuong thich véi day dién 4p rong, tir 3.3V dén 5V, nén
rat thich hgp véi mach Microbit. Tuy nhién, trong c4c ting dung 16n, nguén 5V nén
dudc sit dung cho cam bién dé dam bao d6 6n dinh. D6 chinh xac clia cim bién
AM2305 la tot hon han so v6i DHT11, khi chi sai s6 trong khoang 0.1°C va 1% sai
so ctia do am.
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7

1.

Cau hoi on tap

Phat biéu nao sau day la ding vé cam bién DHT11?2
A. Cam bién tich hop

B. Do dudc nhiét do va do am khong khi

C. La mot dang thiét bi dau vao (input)

D. Tat ca déu ding

. Trudc khi truy xuét gia tri cia cAm bién DHT11, chiing ta can lam gi?

A. Kéo chan cam bién l1én cao

B. Kéo chan cdm bién xubng thip
C. Truy van cam bién

D. Tat ca déu ding

. Nhom 1énh ho trg cho viéc 1ap trinh véi DHT11 va LCD gidi thiéu trong bai la

gi?

A. DHT11

B. LCD

C. NPNBiItKit

D. Tat ca déu ding

DHT11 hd trg két ndi véi nguon cé dién ap bao nhiéu Volt?
A. 3.3V

B. 4.1V

C. 5V

D. Tét ca déu ding

Cam bién nao sau day la tuong thich véi chuan cdm day v6i DHT112
A. DHT22

B. AM2305

C. AM2315

D. Hai cAm bién dau tién

Cam bién nao sau day c6 do chinh xac cao nhit?
A. DHT11

B. DHT22

C. AM2305

D. Khong xac dinh dugc

bap an

1.D 2.C 3.C 4.C 5.D 6.D 7.C
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CHUONG 10

Cam bién twong tu Analog




1 Gigdithiéu

Khac v6i cdm bién tich hop gi6i thiéu 6 bai trudc, cam bién tuong tu, con goi la
cdm bién Analog gidi thiéu 6 bai nay, chi hd tr¢ do mét théng sé6 duy nhat. Tuy
nhién, dau ra ctia cAm bién 12 rat don gian, goi 12 dau ra tuong tu, ban doc c6 thé
dé dang doc dudgc di liéu tit cAm bién ma khong can su hé trg ctia cac thu vién
phtic tap. Viéc doc dit liéu tit cdm bién tuong tu con dugc goi la doc ADC (Analog
to Digital Converter). Va ding nhu tén goi ADC ctia né, 1a chuyén tit tuong tu sang
s0, gia tri ma ching ta nhan dugc 12 mot con sb c6 gid tri tit 0 dén 1023, khi lap
trinh trén mach Microbit.

Gravity: Analog pH Sensor/Meter Kit V2

$39.50

Gravity: Analog Electrical Conductivity
Sensor /Meter V2 (K=1)

$69.90

V-2
G hadocat O] R T

Gravity: Analog TDS Sensor/Meter for
Arduino

$11.80

Ere =

Gravity: Analog Disscolved Oxygen Sensor
/ Meter Kit For Arduino

$169.00

B =

Gravity: IR Positioning Camera For
Arduino

$23.55

12 Add to Cart =

Gravity: HUSKYLENS - An Easy-to-use Al
Machine Vision Sensor

$54.90

12 Add to Cart =

Hinh 10.1: Cdc cdm bién ADC tit DFRobot

Do tinh chat don gian ctia n6, cac hé théng cam bién cho cac du an néi chung,
va dic thit cho muc dich gido duc, déu cé hd trg chuan dau ra 1a ADC. Tham chi
nhiing cAm bién c6 do phiic tap cao, van c6 hé trg chuin dau rala ADC, chang han
nhu hé thong cAm bién Analog Gravity tit DFRobot, véi hang trim cam bién hé trg
chuin dau ra ADC. Mb trong nhiing yéu t6 quan trong ctia dang cAm bién nay, 1a
ban phai cung cap di ngudn cho né, béi don gian, dién 4p 1a thong tin quan trong
cho hoat dong clia cAm bién.

Trong bai hufdng dan nay, chung t0i sé gidi thiéu vé nguyén ly thiét ké clia cam
bién ADC va minh hoa trén cam bién do khi gas. Chung toi cung sé gldl thiéu Ve
hé théng cdm bién ChiPi, mot hé théng cdm bién don gin, v6i mot chuin ket noi

dong bd Va rat phu hop cho glao duc 6 Ita tudi cap 2. Viéc tich hgp cam bién nay

vao hé thong o san sé dugc dé danh cho ban doc sang tao. Cac muc tiéu trong
bai hu’dng dan nay nhu sau:

« Hiéu nguyén ly thiét ké ctia cAm bién Analog.

Két n6i dudgc cam bién khi Gas.

Hién thuc chuong trinh doc dit liéu tit cdm bién.

Tim hiéu c4c cAm bién ADC clia hé thong ChiPi.
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2 Nguyeén ly thiét ké cam bién Analog

Cam bién Analog khi két ndi v6i cac hé thong vi diéu khién kha don gian, béi do
phtic tap clia n6é da don qua viéc thiét ké mach. Thém nia, viéc lap trinh dé doc
dit liéu tit cdm bién ciing vo cuing thuén tién. Cac cam bién loai nay déu dua vao
dic diém 1a khi diéu kién gidm sat thay doi, dién tré ctia né sé thay doi theo. Vi du,
cam bién do nhiét do stt dung linh kién, ma dién tr6 ctia n6 sé thay doi khi nhiét
do thay déi. Linh kién nay con goi 1a nhiét dién tré. Tuong tu nhu vay, cdm bién
anh sang sé st dung quang trd, thiét bi cé dién trd thay doi khi cudng do 4nh sang
thay doi. Nguyén Iy két nbi cdc cAm bién nay dugc trinh bay nhu hinh bén dudi:

Gravity: Analog pH Sensor/Meter Kit V2

$39.50

Gravity: Analog Electrical Conductivity
Sensor /Meter V2 (K=1)

$69.90

L Bssoem 0]

G vity: Analog TDS Sensor/Meter for
duino

I

G vity: IR Positioning Camera For
duino

RAddtocat ||

Gravity: Analog Disst \dOyg n Sen:
/ Meter Kit For Ardui

$169.00

RAddtocat ||

G \y HUSKYLENS An Easy-to-use Al
wwwwwwwwwwwwwww

= agdocat _JO = agdocatJO

Hinh 10.2: Nguyén ly két nbi cam bién ADC

Dau tién, ban hay dé ¥ cau dién tré 6 bén trai, gom 2 dién tré R1 va R2, nbi tit nguon
xubng dat. O day, dién tré R1 tugng trung cho thiét bi cdm bién. Gi4 tri ctia R1 sé
thay déi tuy thudc vao dién kién clia méi trudng, trong khi d6, R2 sé c6 gia tri cb
dinh. Dua vao dinh luat Ohm, dién ap tai chan SIG1 s€ dugc tinh nhu sau:

RO rang, khi R1 thay doi, SIG1 sé thay doi theo. Vi du nhu cAm bién d6 am dat &
bai trudc, khi dat kho tré khang R1 sé c6 gia tri 16n. Do gia tri R1 dang 6 mau sb,
gia tri dién 4p 6 chan SIGI sé gidam. Ngudc lai, khi dat 4m, tr6 khang R1 nho, 1am
cho dién 4p tai chan SIGI ting cao. Hanh vi clia hé thong sé dao ngugc khi chiing
ta doi vi tri clia R1 va R2 trén mach dién trén.

Dua vao nguyén ly nay, rat nhiéu thiét bi trong hé théng ChiPi dugc thié ké nhu
trén. Do d6, dau ra ctia cAm bién ciing chi can 3 chan la VCC, GND va SIG. Tuy
nhién, trong hé théng ChiPi, mét mach khuéch dai thuat toan OPAM dugc tich hgp
thém & phia bén phai dé tin hiéu dau ra SIG2 dudc 6n dinh hon. Mach nay dugc
goi 1a mach hoi tiép am, do dau ra dudc ndi ngudc lai vao chan am clia OPAM.
Cach méc nay dam bao tin hiéu dién ap SIG2 va SIG1 la nhu nhau, nhung véi kha
nang cach ly ciia OPAM, sé khong c6 dong dién di vao mach Microbit. Do d6, mach
Microbit sé rat bén va khong bi néng trong qua trinh hoat dong. Trong trudng hop
khong c6 OPAM, sé c6 1 dong nho di ti SIG1 vao chan Microbit. Va trong truong
hop x4u, khi SIG1 ting cao, do nhiéu hoic do thiét bi cdm bién bi 16i, mot dong
dién cao c6 thé lam hu mach Microbit.
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V6i cac cadm bién c6 dau ra 1a dién 4p, viéc lap trinh trén Microbit tit phia ngudi st
dung 12 v6 cling don gian, véi cau 1énh analog read. Két qua clia phép doc nay chi
12 mot con sd, c6 tam gia tri tit 0 dén 1023 (goi 1a ADC 10 bit). Két qua nay khong
c6 don vi. Do d6, dé chuyén né sang don vi % clia dd am dét, hay lux clia cudng
dd anh sang, tham chi la ppm ctia nong d6 CO2, chiing ta can phai xay dung thém
mot ham chuyén doi nita. Viéc xay dung ham nay sé tén kém béi chiing ta can mot
thiét bi thuong mai dé cé thé anh xa tl gia tri dién ap sang thong tin can thiét.
Trong pham vi clia gido trinh nay, ciing nhu tinh chét ting dung hién tai con don
gian, chi can phan biét dudc c6/khdng hoic vugt ngudng, nén chiing toéi khong di
vao chi tiét cia ham 4nh xa nay.

3 Cam bién khi Gas

Cam bién khi gas sit dung trong bai hu?dng dan nay co tén la MQ2, thudc ho MQX
mot cong nghé cam bién khi don glan Cam bién loai nay hoat dong dua vao
nguyén ly dién héa. Chinh vi vay, n6 can mot dong dién c6 cong suat cao, thi méi
c6 thé phan tach dudc khi can do va tra vé két qua cho chiing ta. Cling vi Iy do nay,
ma MQ2 can ngudn ngoai 5V-1A trd 1én, va khi hoat dong, né sé hoi am.

Trén thi truong, c6 rat nhiéu cam bién khong khi dudc hién thuc bang cong nghé
dién hoa nhu MQ2, c6 thé tom tat ra mot so thiet bi thong dung nhu sau:

« MQ3: Alcohol, Ethanol, khéi thubc

MQ4: Khi Methane

MQ7: Carbon Monoxide CO

MQ8: Khi hydro

MQ9: Khi CO va khi doc hai

Do d6, huéng dan trong bai nay c6 thé dé dang mé rong ra nhiéu ting dung khac
nhau khi thay thé cAm bién MQ2 thanh cac cdm bién khac cting ho MQx. Tuy
nhién, diéu quan trong 13 cdm bién nay phai dudc ciAp nguon dién 5V, nén ban
doc phéi hét stic luu y thong tin néy khi lam viéc trén mach Microbit va mach mé
rong cuia no. Trong hLIdng dan nay, chung toi st dung mach mé rong ChiPi Based
Shield V2, vi su ho trg ctia 2 khe cam 5V, DlIdng nhién, dé c6 dién 4 ap 5V nay, mot
nguodn ngoai (con goi 1a adapter) sé dudc stt dung. Liic nay, cAm bién MQ2 két noi
v6i mach mé rong thong qua mot day 4 chan, nhu minh hoa 6 hinh bén dudi.
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Hinh 10.3: Két ndi véi cdm bién khi Gas MQ2
Theo két ndi 6 trén, cadm bién khi Gas dang dudc két ndi véi chan PO ctia mach

Microbit. D& nhan ra vi tri chan két ndi ban doc can chi y mau day dang néi véi
chan SIGNAL cta cam bién va mach md rong ChiPi Base Shield V2.

4 Doc dir liéu tit cdm bién khi Gas

Viéc 1ap trinh 14y dit liéu tho tit cdm bién ADC thuc su don gian, v6i mot cau 1énh
analog read pin trong muc Pins dugc st dung, chuong trinh ggi y nhu sau:

forever

show number analog read pin PO w

FEVEM( YN 5000 v

Hinh 10.4: Poc dit liéu thé tit cdm bién ADC

VGi cac ang dung don gian, doan _chuong trinh trén sé dung dé thong ké gia tri
nhan dugc tit cdm bién. Ban doc can chon mot ngudng so sanh dé dua ra cac canh
béo khi gia tri ctia cam bién vugt ngudng cho phép. Chang han nhu véi cam bién
khi Gas, mot ngudng can dugc chon lua ki cang, dé dua ra canh bao khi nong do
khi Gas 1a nhiéu hon mtc cho phép. Ban doc ciing c6 thé chli dong giii dit liéu nay
lén server ThingSpeak va kich hoat tinh ning gtii email canh bao, von da huéng
dan 6 cac bai trudc, va sé khong trinh bay lai 6 bai nay.

Gia tri ma chting ta nhan dugc tit moi cdm bién ADC déu c6 gia tri tit 0 cho dén
1023, khi lap trinh v6i Microbit. N6i mot cach khac, bé chuyén doi ADC trén Mi-
crobit ¢6 10 bit. Do d6, vé6i dién ap doc vao tit cam bien, mién gia tri tir 0V dén 3.3V
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sé dugc anh xa tuyén tinh trén mién gi4 tri s6 10 bit, tit 0 cho dén 1023 (2'° - 1). Do
dé, trong trudng hop mudn tinh ra chinh xac gid tri clia tling thong tin, ching ta sé
phéi xem xét cong thiic chuyén déi clia tiing thiét bi. Ching t6i vi du rang, gia tri
ctia khi Gas tinh theo don vi ppm, Ia 2 1an clia dién 4p dudc tinh & don vi mili-
Volt. V6i dinh nghi nhu thé, chiing ta can déi gia tri doc dudc sang mV, bang cach
stt dung khdi lap trinh map trong muc Math. Chuong trinh goi ¥ cho viéc chuyén
déi nay nhu sau:

forever

set gas_raw v to analog read pin PO v

set gas_ mVew to map gas_raw v from low o high to low o high @EELL]

show number gas_mV v

pause (ms) @LLlIR4

Hinh 10.5: Chuyén doi dit liéu tho thanh mV

Trong chuong trinh trén, 2 bién s da dudc khai bao dé luu tam céc két qua xit 1y,
bao gom gas_raw dé doc dii liéu tho va gas_mV 1a bién luu gi4 tri sau khi da chuyén
sang mV. Do mién gia tri clia gas_raw 12 tt 0 dén 1023, tuong (ing v6i mién dién ap
tlr 0 dén 3300 mV (3.3V), nén cac tham s6 ctia khéi map dugc chinh lai nhu chuong
trinh ggi y 6 trén.

Sau khi da chuyén dii liéu vé don vi dién ap, ban doc sé phai sii dung cong thtic
chuyén déi thém 1 1an nita, dé tinh ra don vi minh mong muén. Cong thiic nay sé
phu thudc vao thiét bi cAm bién ma chiing ta sit dung, nén sé khéng dudc huéng
dan chi tiét 6 bai nay. Khi hién thuc cong thiic thi 2 nay, ban doc sé phai xai cc
cau lénh tinh toan trong nhém Math. Phan nay sé khong dudc trinh bay chi tiét
trong huéng dan & day.

5 Cam bién Analog ChiPi

V6i muc dich tién 1gi cho ban doc méi bat dau véi hé théng cAm bién, vén can
nhiéu kinh nghiém vé dién ti, cic cAm bién trong hé théng ChiPi dudc thiét ké dé
don gian nhat cho ban doc véi 1 kiéu két noi duy nhat. Cac khe cdm dugc thiét ké
dé ban doc khong thé cim nham. Tt ca nhiing gi ban doc can 1a xac dinh chan
cam cho chinh xac, d€ 1ap trinh 14y dit liéu hgp 1é tit cam bién. Mot vi du vé 2 thiét
bi cdm bién khdc, ciing ra dit liéu dang ADC, chang han nhu cam bién cudng do
anh sang va cam bién vat can hong ngoai, nhu sau:
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IR Reflective

Hinh 10.6: Mot s cdm bién ADC trong chudn ChiPi

Doi véi cam bién vat can hong ngoai, khi vat thé 6 gan, dién 4p nhan dugc sé ting
(do 4nh sdng phan xa nhiéu). Ngudc lai, khi vat can di xa hodc khéng c6 vat can,
dién 4p sé giam. Bén canh d6, con c6 cac cam bién nhu do 4am dat, cam bién cudng
dd am thanh ciing thuéc nhém nay. Mot s6 diém luu ¥ quan trong khi két nbi véi
Microbit nhu sau:

 Cam bién dang analog chi hé trg dudc cho cac chan P0, P1, P2, P3, P4 va P10.
Tic 1a chiing ta chi c6 thé két n6i dugc t6i da 6 cAm bién dang analog vao
mot mach Microbit. Trong trudng hdp mudn két néi nhiéu hon, ban cé thé
st dung thém 1 mach Microbit khéc va trao do6i dit liéu gitta chiing thong qua
giao tiép khong day Radio.

» Trong trudng hop két néi véi cac chan P3, P4 va P10, trong khéi on start can
stt dung cau 1énh led enable false dé lay quyen dieu khién ctia 3 chan nay.
Khi d6, ciu lénh hién thi ra man hinh ctia Microbit sé khéng st dung dugc
nua.

« Viéc lua chon ngudng can phai thuc hién ti mi. Khi khéng con stt dung dudc
25 den hién thi trén Microbit (do ciu lénh led enable false), ban c6 thé st
dung nhu gtii it liéu 1én may tinh hodc tinh nang Data Streamer cta Excel.

Rat nhiéu cac cam bién cao cip, chang han nhu do chit lugng nuéc va chét lugng
khong khi déu c6 hé trg trén thi trudng v6i chuan dau ra 1a ADC, ma ban doc co
thé tich L hgp vao heé théng st dung mach Microbit. Khi d6, ban doc can luu y dién
4p ngudn cung cp cho thiét bi d€ ddm bao cdm bién hoat dong diing chiic ning.

Phan tich hop cam bién méi va giii thong tin vé not trung tdm, chiing tdi sé dé cho
ban doc tu phat trién. Ban doc can dinh nghia mét tit khéa khi giii kém gi4 tri clia
cam bién dén not trung tdm, va x{t Iy né6 6 ham processData clia Gateway. Khong
chi mdt, ma c6 thé nhiéu noét sé cling giii dit liéu vé ndt trung tam. Trong trudng
hop dé, ban doc can dinh nghia thém tham so ID cho not cam bién, dé no6t trung
tam c6 thé biét dugc né nhan dudc gia tri nay 1a tit nét nao.
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1.

Cau hoi on tap

Cam bién CO2 trong bai c6 dau ra la dang tin hiéu gi?
A. digital

B. analog

C. uart

D. Tat ca déu ding

. Dién 4p dau ra clia cdm bién analog dudc dua trén nguyén ly gi?

A. Cau phan ap dung 2 dién tr6
B. Bién tré

C. bién tr6 c6 dinh

D. Tat ca déu ding

. Thiét ké cach ly dbi véi cAm bién analog, thiét bi nao thuong dugc sit dung?

A. Dién tré

B. Bién tr6

C. OPAM

D. Tat ca déu ding

. Mach Microbit hé trg tdi da bao nhiéu chan cho két ndi v6i cdm bién analog?

A1
B. 2
C. 6
D. Tat ca déu sai

Cau lénh dé hé trg cho viéc chuyén doi ti gia tri tho sang dién ap dudc hé trg
trén MakeCode la gi?

A. Math

B. map

C. linear

D. Tat ca déu sai

Khi két n6i cdm bién vé6i chan P3, can phai thuc thi cau 1énh nao trong khéi on
start?

A. led enable true

B. led enable false

C. led turn on

D. led turn off

. Khi tat quyén hién thi den trén mach Microbit, cac cau lénh nao sé khong con

tac dung?

A. show number

B. showicon

C. show string

D. Tat ca cac cau lénh trén

Dap an

1.B 2.A 3.C 4B 5B 6.B 7.D
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