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Noi dung mén hoc

Kién thirc:
% Trinh bay cac khai niém vé hé théng nhing
< Trinh bay va xay dwng dwoc cac (rng dung nhing chay trén cac hé thdng
khac nhau.
< Nhan biét va so sanh dwoc cac ng dung nhing trén cac hé thdng khac
nhau.

Ky nang:
< Xay dwng va cai dat dwoc cac (rng dung nhang cho tirng hé thdng khac
nhau.
< Sr dung dugc cac kién thirc vé 18p trinh nhiing dé tao ra céc (rng dung chay
trén tirng hé thong cu thé.

Lap trinh hé thdng nhing




Phwong phap hoc - Kiém tra & danh gia > b

» Phwong phap hoc
< Can chu y nghe giang, rén luyén kha nang tw nghién ctru, tw hoc, rén luyén
ky nang thwc hanh mét cach nghiém tidc va ti mi
< S dung cac cong cu md phdng dé xay dwng va cai dat mot ing dung
nhung chay trén mot hé thdng cu thé.
% M6 phdng cach tao ra mdt (rng dung nhung theo mét hé thdng cu thé nao
da, giup cho ngudi hoc dé dang tiép thu kién thirc. Tl d6 ngudi hoc co thé ty
hoc va tw xay dwng dwoc cac irng dung nhang trén cac hé thdng khac nhau.

> Kiém tra va danh gia
s»Kiém tra thwong xuyén: Thwe hanh/Tw luan/ Bai tap — Piém danh gia: 20%

< Kiém tra gitra ky: Ly thuyét/Thwe hanh — Diém danh gia: 30%

< Kiém tra cudi ky: Thi thwe hanh trén may tinh — Diém danh gia: 50%

Lap trinh hé thdng nhing



Chwong 1: Giéi thiéu ve hé thong nhing
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Chuwong 1: Gi¢i thiéu vé hé thong nhung . BB

1. Khai niém hé théng nhing

« H¢ thong nhung (Embedded system): 1& mot thudt ngiv dé chi
mot hé thong ¢O kha nang tw tri duoc (tw dong diéu khién) duoc
nhang vao trong mot moi truong hay mot hé thong me.

e L& cac hé thong tich hop cd phan citng VA phan phém dé thuc
hién mot hodac mot nhém chire nang chuyén biét cu thée.

« Khéc véi cac may tinh da chitc ning, hé thong nhing chi thuc
hién mot hodc mot vai chirc niang nhat dinh, thuong di kém véi
nhitng Yéu cau cu thé va bao gom mot so thiét bi may méc va
phan cung chuyén dung ma ta khéng tim thay trong mot may tinh
da ning noi chung. Vi hé thong chi duoc xay dung cho mot so
nhiém vy nhat dinh nén cac nha thiét ké ¢ thé toi wu hda nd
nham giam thiéu kich thudc va chi phi san xuat.

Lap trinh hé thdng nhing



Chuwong 1: Gi¢i thiéu vé hé thong nhung :;; B

&
. [T

1. Khai niém hé théng nhing

« Céc hé thong nhing thuong duoc san xuat hang loat véi s6 luong
16n. Hé thong nhiing rat da dang, phong phu vé chung loai.

« D6 co thé |14 nhitng thiét bi cam tay nhé gon nhu dong ho k¥
thuat s6, may choi nhac MP3, hoic nhitng san pham 16n nhu dén
giao thdng, bo kiém soat va diéu khién trong nha may hoic hé
thong kiém S04t cac may ning lugng hat nhan, v.v...

Lap trinh hé thdng nhing



Chuwong 1: Gi¢i thiéu vé hé thong nhung . |
1. Khai niém hé thong nhung o

Industrial Robots GPS Receivers

Wireless Routers Gaming Controlers Set —top.boxes

Lap trinh hé thdng nhing




Chuwong 1: Gi¢i thiéu vé hé thong nhung ;g;f

2. Lich str cac hé théng nhinc

« Hé théng nhing dau tién & Apollo Guidance Computer (May
tinh dan dudng Apollo) duoc phét trién boi Charles Stark Draper
tai phong thi nghiém cua truong dai hoc MIT nam 1960.

« VAo gitra thap nién 80, k¥ thuat mach tich hop da dat dén trinh
d6 cao dan dén nhiéu thanh phan cé thé duwa vao mot chip xu Iy.
Cac bo vi xu ly duoc goi 1a cac vi diéu khién. Vi gia ca thap,
cac vi diéu khién da tré nén rat hap dan dé xay dung cac hé thong
nhing chuyén dung cho tat ca cac linh vuc trén thi truong,

« Va0 cudi nhitng nam 80, cac hé thong nhing da tro nén phd bién
trong hau hét cac thiét bi dién tir, thiét bi gia dung va khuynh
hudng nay van con tiép tuc phat trién cho dén ngay nay.

Lap trinh hé thdng nhing



Chuwong 1: Gi¢i thiéu vé hé thong nhung

3. Pac diém cua cac hé thong nhunc

*» Glao dién

e Cé&c hé thong nhiing c6 thé khong cé giao dién (d6i véi nhitng hé
thong don nhiém) hoic c6 day du giao dién giao tiép véi ngudi
diing twong tu nhu c4c hé diéu hanh trong cac may tinh dé ban.

 Poi voi cac hé thdng don gian, thiét bi nhing st dung nat bam,
dén LED va hién thi chit ¢& nho hoic chi hién thi so, thuong giao
dién 1a mot hé thong menu don gian.

» CoOn trong mot hé thong nhing
phtirc tap hon, giao dién coO
mot man hinh dd hoa, cam
tmg hodc ¢6 cac nlt bam & 1&
man hinh.

May choi game joystick button A

Lap trinh hé thdng nhing




Chuwong 1: Gi¢i thiéu vé hé thong nhung D

3. Pac diém cua cac hé thong nhiunc

% B vi xir ly trong cac hé thong nhiing

« Vi diéu khién: 1a mot hé thong bao gom mdt chip xu ly
(Microprocessor) ¢6 hiéu suat di ding va gia thanh thap két hop
v6i C4c thiét bi ngoai vi nhu bo nhé, c4c thiét bi nhap / xuat, ...

Bus d liéu

: : ‘ | | \ Con l ‘ \ ‘ Céng
Microprecesser RAM ROM [—I; Og Timer c OB

So do don gian cua mot khéi vi diéu khién

Lap trinh hé thdng nhing




Chuwong 1: Gi¢i thiéu vé hé thong nhung

3. Pac diém cua cac hé thong nhiunc

% B vi xir Iy trong cac hé thong nhiing

e Vixir ly: 1a mot chip don c6 CPU. Ngoai c4c thiét bi ngoai Vi, n6
con ¢6 nhitng don vi diéu khién khac nhu: don vi xt 1y todn hoc,
don vi xt ly thoi gian,... giup xa ly cac cau 1énh nhanh chong
hon.

CPU Bus d liéu
Vi xtr 1y

danh cho céng Cdéng
muc dich ‘ RAM I ROM l o ‘ l Timer \ COM
chung

So do khoi don gian cua moét Vi xu' ly

Lap trinh hé thdng nhing




Chwong 1: Gi¢i thiéu vé hé thong nhing

So sanh Vi xt ly va Vi dieu khién

Vi xoe Iy

/" Da nhism. C6 thé thyc thi nhidu)
nhiém vu. Vi du nhw may tinh coé
thé vira phat nhac vira soan van
ban.

= RAM, ROM, céc cbng nhap / xuat
c6 thé duoc thém tr bén ngoai va
c6 thé thay dbi sé luvong.

= Nguoi thiet ké chi mua san,
khong quyet dinh dwoc thanh phan
ma t6i thiéu minh can.

= Hé théng st dung Vi xt ly sé xu
Iy néng hon va tén kém chi phi hon.

= Cac thiét bi gan ngoai doi hoi
nhiéu khéng gian va tiéu tdn nhiéu

ﬂDo’n nhiém. Chi thwc hién mot nhiém\
vu. Vi du nhw may giat chi giat do
khéng phat video giai tri dwoc.

= RAM, ROM, céac cbng nhap / xuét
dwgc nhung vao chlp, khong thé thém
vao hodc thay dbi sé lwong cla ching.

= SH lvong cd dinh cla céc don vi
thanh phan gillp cho Vi diéu khién that
Iy twdng dé thuc hién cac cong viéc da
xac dinh.

= Vi diéu khién x& ly nhe hon va chi phi
ré hon so véi Vi x ly.
= Hé thong s dung Vi diéu khién tiéu

Knang lwong hon. J

Lap trinh hé thdng nhing

ton it nang lwong va chiém it khong

@lan hon. /
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Chwong 1: Gidi thiéu vé hé thong nhing

<% Céc thiéet bi ngoai vi

Hé thong nhung giao tiép voi
cac hé bén ngoai thong qua

céac thiét bi ngoai vi, vi du nhuw:

Serial Communication
Interfaces (SCI): RS-232, RS-
422, RS-485...

Synchronous Serial

Communication Interface: 12C,

JTAG, SPI, SSC va ESSI
Universal Serial Bus (USB)

Networks: Wireless,
Internet, ...

Lap trinh hé thdng nhing

3. Pac diém cua cac hé thong nhung
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Chwong 1: Gidi thiéu vé hé thong nhing .

R z ( ; ’ D\
3. Pac diem cua cac hé thong nhingc el

< CAac cdng cu phat trién

« Twong tw nhw cac san pham phan mém khac, phan mém
hé thong nhang cling dwoc phat trién nhd viéc s dung
cac trinh bién dich (compilers), chwong trinh dich hgp nglr
(assembler) ho&c cac céng cu g& roi (debuggers).

« B6 cong cu lap trinh: Keil C, AVR Studio.

« BO cong cu md phdng gia 1ap hé thdng nhang: Proteus.

Lap trinh hé thdng nhing




Chwong 1: Gidi thiéu vé hé thong nhung

3. Pac diém cua cac hé thong nhung

< Céc dac diém khac

« Cac hé thong nhung thwdng nam trong cac ¢d may dwoc ky vong la sé
chay hang nam troi lién tuc ma khéng bi 16i hodc cé thé khdi phuc hé
thong khi gap 16i. Vi thé, cac phan mém hé thong nhing dwoc phat trién
va kiém thtr mot cach can than hon la phan mém cho may tinh ca nhan.

« Hé thdéng nhang khéng thé ngirng dé stra chirva mét cach an toan, vi du
nhw & cac hé thong khéng gian, hé thong day cép dwdi day bién, cac
den hiéu dan dudng,... Giai phap duwa ra la chuyen sang str dung cac hé
théng con du trir hodc cac phan mém cung cip mot phan chic nang.

« Hé thdng nhing phai dwoc chay lién tuc vi tinh an toan, vi du nhw céc
thiét bi dan dwdng may bay, thiét bj kiém soat do an toan trong cac nha
may hoa chét,... Vi vay néu hé thdng gap sw cb thi gidi phap dwa ra la
lwa chon backup hé théng.

« Néu hé thdng nhing ngirng hoat déng sé& gay tén that rat nhiéu tién cla
vi du nhw cac dich vu buén ban tw dong, hé thdng chuyén tién, hé théng
kiém soét trong cac nha may ...

Lap trinh hé thdng nhing
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Chwong 1: Gigi thiéu vé hé thong nhung

4. Xu thé phat trién cac hé théng nhing

< Xu thé phat trién cac hé thong nhing ngay nay:

. Cép hé thc‘gng nhing ngay cang phtrc tap hon dap trng cac yéu cau
khat khe vé th&i gian thuc, tiéu ton it nang lwong va hoat déng tin cay
on dinh hon.

« Ca&c hé thdng nhing ngay cang c6 dd mém déo cao dap &ng cac yéu
cau nhanh chéng dwa san pham ra thwong trwdng, cé kha nang bao tri
tlr xa, co tinh ca nhan cao.

« Céac hé théng nhing ngay cang cO6 kha nang héi thoai cao, c6 kha
nang két ndi mang va hdi thoai véi ngudi str dung.

» Céc hé nhang ngay cang c6 kha nang tiep nhan nang lwong tir nhigu
nguon khgélc nhau (anh §éng, rung déng, dién tr trwedng,....) dé tao nén
cac hé thong tw ddng tiép nhan nang lwgng trong qua trinh hoat déng.

Lap trinh hé thdng nhing




Chwong 1: Gi¢i thiéu vé hé thong nhing Dl‘?

3. Cau hoi & bai tap

e Demo

— Video cai dat phan mém mo phdng hé thdng nhung

— Video cai dat IDE Keil C lap trinh diéu khién hé thdng
nhung

Lap trinh hé thdng nhing



HuongDanCaiDatProtues.avi
HuongDanCaiDatKeilC.avi
HuongDanCaiDatKeilC.avi

Chwong 2: Hé diéu hanh trén cac hé thong nhl’J ra 1

1 Cac yéu cau chung cia hé diéu hanh nhing

2" Bo nap khéi tao (Boot — Loader)

3" Hé diéu hanh thi gian thuc

4’ Cac hé dieu hanh nhing

5°Hé diéu hanh Windows CE

6 Hé diéu hanh Embedded Linux, hé diéu hanh Android

Lap trinh hé thdng nhing



C2: Hé dieu hanh trén cac hé thong nhﬁn

> e N ‘
3 e AT
] 1 || SRS

e Tai sao can c6 mot hé diéu hanh cho cac hé théng nhung ?

> DEé phat trién mot hé théng nhiing 1ap trinh vién can phai hiéu rat o vé
phan ctng cta ting loai hé thong, cu thé 14 can phai nam rd kién trc va
tap 1énh ctia bd vi diéu khién dang st dung, cac cong giao tiép voi cac
thiét b ngoat vi, cac ngo diéu khién in/out cta bo vi diéu khién.

> Dé hé théng nhing hoat dong duogc lap trinh vién phai viét code dé diéu
khién tat ca cac van dé trén, roi bién dich ra file hex va nap Xuéng hé
thong.

> Phan mém nhung ra doi gitp cho 1ap trinh vién c6 thé dé dang phat trién
cac tmg dung va bét 18 thude vao phan cimg, dong thoi quan 1y, diéu
phdi va dong bo céc tién trinh trong hé thong gitp hé théng chay an
toan va chinh xac.

> Phan mém nhung nhu vay duoc goi 1a hé diéu hanh nhung.

Lap trinh hé thdng nhing




% Khai niém hé diéu hanh nhing (Embedded OS): 1a hé diéu hanh cai dat
cho céc hé thong nhung (Embedded System) doi hoi c6 cac yéu cau sau:

> Viéc thiét ké va phat trién hé diéu hanh nhung phai dam bao:
= Compact.
= Efficient.
= Reliable.
» Kha nang tuong thich mém: dé dér]g nang cap hay thu gon dé
twong thich v&1 nén tang cua hé thong.
» Thu gon, doi hoi it bo nhc’r,hO’n. Co thé h§ trog khoi dong tor bd nho
ROM, Flash (nhitng h¢ thong khong co6 6 dia ctng).
» Cung cép cac co ché 1ap lich (scheduler) véi sy hd tro cta hé diéu
hanh thoi gian thuc (Realtime Operating System — RTOS)

Lap trinh hé thdng nhing




C2: He dieu hanh tren cac he thong n

Init

Lap trinh hé théng nhing




- Boot loader: chwong trinh méi, thwc hién kiém tra
phan cirng hé thdng va nap nhan (kernel) cia hé diéu
hanh. N6i cach khac 1a nap hé diéu hanh vao hé thong
nhung dé diéu khién cac hoat dong.

« Kernel: nhan hé diéu hanh, ch®a cac thanh phan co
ban nhat cua hé diéu hanh.

 Root file system: hé thong file, chira cac modules bd
sung va cac phan mém rng dung.

Lap trinh hé thdng nhing



Hardware

Hinh anh hé diéu hanh dwoc nap vao hé théng nhung dé diéu khién cac hoat dong

Lap trinh hé thdng nhing

Embedded system

Microcontroller }.I\BS or TMAC Flectrical,
mechanical,
Processor :: chimmical
/0 Ports = or
RAI\J L 1rn] 0 — optjc al
:_": devices
ROM = DAC | Analog
Bus| ADC = signals




C2: He dieu hanh tren cac hée thong n

« M5t hé thong ¢ kha ning thuc hién thoi gian thuc nghia 12 hé théng d6 phai c6
hé diéu hanh thyc hién c4c chic niang cua minh trong mot khoang thoi gian xac
dinh va nho nhat ¢ thé chap nhan duoc. Khi dap Gmg duoc yéu cau nay, hé
théng d6 dugc goi 14 hé théng thoi gian thuc (RTOS — Realtime Operating
System).

« CO0 2 loai thoi gian thyc : thoi gian thuc cing va thoi gian thuc mém.

Q D6i voi hé théng thoi gian thuc cing, tat ca cac chic ning ctia NG phai
duoc thuc thi chinh xac trong mot khoang thoi gian xac dinh, néu khong ca
hé thong sé bi 16i nghiém trong. Vi du : hé thong diéu khién khong luu, hé
thong dan duong tén lia, thiét biy té, . . .

Q P6i voi hé thong thoi gian thuc mém, cac chire ning phai dugc thuc hién
trong mot khoang thoi gian Xac dinh nhé nhat nhung khéng bat bude.

Lap trinh hé thdng nhing



C2: Hé dieu hanh tréen cac hé thong n

RTOS

Graphics Networking

Kernel

File System USB, etc

Hé thong thoi gian thue

Lap trinh hé thdng nhing




< Kernel sé& cé nhiém vu quan ly nhiéu task (cdng viéc) cling chay 1
liic, méi task thwdrng chay mat vai ms. Tai luc két thic mai task -
Kernel thwdng:

» Lwu trang thai task.

= Thanh ghi sé load trang thai cua task tiép theo.

= Task tiép theo can khoang vai ms dé thwc hién.
% Vi bd xr ly thwe hién tac vu rat nhanh nén duwoi goc nhin nguwoi
dung thi hau nhw cac task la dwoc thwe hién 1 cach lién tuc.

i !

Task A Task A [ ]

Task B TaskB [

Task C raskC |
Real Time Work @ } WY User -

Hinh &nh nhan hé diéu hanh Kernel quan ly va diéu hanh céc task theo thoi gian
thuwe

Lap trinh hé thdng nhing



C2: Hé dieu hanh tréen cac hé thong n

¢ Task la mot cong viéc chay lién tuc trong vong lap vo tan va khong bao
gid ding lai. Mot chuong trinh thuong sé ¢ nhiéu task khac nhau. Kernel s&
quan |y viéc chuyén dbi gitta cac task, n6 s& luu lai trang théi cta task sap bi
huy va khoi phuc lai trang thai cua task tiép theo.

B Task B A

& Task A

Process

Vait for signal

L]
]
Wailing
]
' Send signal

Frocess

(. vy

Time

Hinh anh mét chwong trinh thwe hién nhiéu task khac nhau.

Lap trinh hé thdng nhing




C2: Hé dieu hanh tréen cac hé thong n

» MOt task trong RTOS thwdng co cac trang thai nhuw sau

Waiting /
Blocked

Inactive

s RUNNING: nhiém vu/céng viéc dang thwc thi

< READY: nhiém vu/cdng viéc dang sdn sang dé thwc hién
s WAITING: nhiém vu/céng viéc dang ch& thwc hién

s INACTIVE: nhiém vu/céng viéc khdong duwoc kich hoat

Lap trinh hé thdng nhing




% Scheduler: Pay la 1 thanh phan cta kernel quyét dinh task nao duoc thuc
thi. C6 mdt so luat cho scheduling nhu:
= Cooperative: giéng véi lap trinh thong thuong, moi task chi co thé
thuc thi khi task dang chay dung lai, nhuoc diém cta no 1a task nay co
thé dung hét tat ca tai nguyén cia CPU
= Round-robin: mdi task dugc thuc hién trong thoi gian dinh trudc
(time slice) va khong c6 uu tién.

Time slice

Running Task TaskB TaskC | TaskA | TaskB

Lap trinh hé thdng nhing




Lap trinh hé thdng nhiing

< D61 voi thuat giai RR, moi tién trinh trudce khi bat dau duoc dua vao danh
sach hang doi (Ready Queue) dé xir 1y, sé& duogc cap phat cho mot don vi thoi
gian nhét dinh dé thuc hién. Ta g0i chung don vi thoi gian nhat dinh nay voi
cai tén la quantum.

Ready Queue

---—-' Tién trinh A dwoc thwe hién trong g ms
-m Tien trinh B dwoc giao quyén thuc hién
trong g ms ké tiép
m Tien trinh C dwoc giao quyén thuc hién
trong g ms ké tiep

< Nhu vay, khi mot tién trinh sir dung hét thoi gian quantum ma né dugc cap
phat, thi du van con phai xt 1y tiép, phan du ctia né ciing sé duogc chuyén vé
phia sau trong danh sach hang doi. Sau do, can ctr vao danh sach Ready list

da nap trudc do, Kernel sé lay tiép tién trinh ké can dé dua vao xt 1y, vi

mirc quantum 13 nhu nhau cho tat ca cac tién trinh. 30




C2: Hé dieu hanh tréen cac hé thong n

Priority: Task dugc phan quyén cao nhat s& duoc thuc hién trude, néu cac
task co cung quyén nhu nhau thi s€ giong vo1 round-robin, cac task c6 mirc
uu tién thap hon s€ dugc thuc hién cho dén cudi time slice.

.® ﬁz)(? ®. . Priority

- R Waiting Rdyh'w waitng | Highest
o e E 3 e I
Ready ] Ry Rl Lowest

Running Task : z B

Task A

, Time slice
Task A cho thuc hién

Task B cho thuc hién
Task B dang san sang thuc hién
4. Task A dang san sang thuc hién

W

Lap trinh hé thdng nhing




Vi du: Xét cac tién trinh/cong viéc sau.

Process Arrival Time Burst Time
Pi 0 24

P2 1 3

Ps 2 3

% V&i bang di¥ liéu trén, ta biét thém dwoc quantum time=4. Nhw vay, dé tinh toan
thuan tién, ta ciina tiép tuc st duna giadn dd Gantt:

{Lpllpzlpalpl!ﬂ‘ﬂ‘P1{P1|
e nE 10 47 - gy S 30
1. Véigian db Gantt nay, ta co thé tinh dworc:
— Thoi gian x& ly: P,=24, P,=3 va P;= 3.
— Thoi gian doi 1an lwot:
+ P, doi 0 + (10- 4) = 6 (ms).
+ P, doi 4 -1=3 (ms).
+ P doi 7-2=5 (ms).
— Thoi gian hoan tat tién trinh:
+ P;: 30 (ms).
+ P,: 6 (MSs).
+ P53 8 (ms).
— Thoi gian trung binh: Avg,,; = (6+3+5)/3 = 4.66

32
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Hay cho biét két qua diéu phdi, tinh thoi gian chd trung binh va thoi gian
hoan thanh trung bbinh cua cac tién trinh/cong viéc sau theo chién luoc dieu
phoi Round Robin véi thoi luwgng quantum = 4.

P1 13
P2 8
P3 3
P4 5

Goi Y: RR (Round Robin — xoay vong)
e Tién trinh dén trudc dugc xu Iy trude
« Mdi tién trinh thuc hién trong thoi gian toi da quantum
e Khong c6 do uu tién

Lap trinh hé thdng nhing




C2: Hé dieu hanh trén cac hé thong nhu

4. Cac hé diéu hanh nhunc

» C4c hé dieu hanh dung trong cac hé nhing ndi troi hién nay bao
gbm:

Embedded Linux

VxWorks

Win CE

Lynyos

BSD

Green Hills,

QNX va DOS.

VV VYV V VY V
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C2: Hé diéu hanh tren cac hé thong nht’J.

4. Cac hé diéu hanh nhunc

« Phan mém nhung la phan mém tao nén phan hoén, phan tri tué
cla cac san phdm nhing. Phan mém nhing ngay cang co ti &
cao trong gié tri ctia cac san phdm nhdng. Hién nay phan I&n céac
phan mém nhdng nam trong cac san pham truyén théng va cac
san pham dién t& gia dung (consumer electronics) tiép dén la
trong cac san phdm 6 td, phwong tién van chuyén, may moc thiét
bi y té, cac thiét bi ndng lwong cac thiét bi cdnh béao bao vé va cac
san pham do va diéu khién. D& co6 thé tén tai va phat trién, cac
san pham cong nghiép va tiéu dung can phai thwong xuyén doi
md&i va ngay cang cé nhiéu chirc nang tién dung va théng minh
hon. C4c chirc nang nay phan Ién do cac chuwong trinh nhiing tao
nén.

Lap trinh hé thdng nhing




C2: Hé diéeu hanh trén cac hé thong nhu

4. Cac hé diéu hanh nhunc

« Phan mém nhung 1a mét Iinh vwe cdng nghé then chét cho sw phat trién
kinh t& cia nhiéu qudc gia trén thé gi¢i nhw Nhat Ban, Han Quéc, Phan
Lan va Trung Qudc. Tai My c6 nhiéu chwong trinh hd tro’ ctia nha nwéc
dé phat trién cac hé thdng va phan mém nhdng. Han Quéc c6 nhirng dw
an 1&n nham phat trién cdng nghé phan mém nhing nhw céc thiét bi gia
dung ndi mang Internet, hé théng phan mém nhdng cho phat trién thanh
phé thdng minh, dw an phat trién nganh céng nghiép phan mém nhung,
trung tdm hd tro cac nganh cdng nghiép hau PC v.v... Han Quéc ciing
chidp nhan Embedded linux nhw mot hé diéu hanh chd chdt trong viéc
phat trién cac san pham nhing cta minh. Thuy Dién coi phat trién cac hé
nhing c6 tdm quan trong chién lwgc cho sy phét trién cta dat nwoc.
Phan Lan c6 nhirng chinh sach qudc gia tich cwc cho nghién ctru phat
trién cac hé nhing dac biét 1a cac phan mém nhing. Nhirng qudc gia nay
con thanh 1ap nhiéu vién nghién ctu va trung tam phat trién cac hé
nhung..

Lap trinh hé thdng nhing




C2: Hé dieu hanh tréen cac hé thong n

4. Cac hé diéu hanh nhunc

Birc tranh lon vé céng nghé ciia thé ky 21
mfmmrmm (Biotechnology)
R

Sysrems|(GIs)
6PS \ | / - -
System (GPS) (RS}

GP5MGIS/RS

VWhat S .

Bdn 45 bao gam Phan ach bas gom

vide sdp xdp diing Guy tdc mé hink hi "’E""’}m":’

(ms o) cla ede Joi “ cde moi guan hé
tugng var Iy TROMRg gian
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C2: Hé dieu hanh tréen cac hé thong n

4. Cac hé diéu hanh nhunc

Gam 1at, digy hanh (Merasring Openating|
Dforest Server

J
|
|
|
|

M) truing truyen dUf by
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(Data Tranamsion| Ngow the dua [Field)

Quan tr| he thang (Admn System|

Mo ta giai phap cua hé thong giam sét giao thong

Lap trinh hé thdng nhing




C2: Hé dieu hanh tréen cac hé thong n
4. Cac hé diéu hanh nhing

Lap trinh hé thdng nhing



C2: Hé dieu hanh tréen cac hé thong n

5. Hé dieu hanh Windows CE
» Hé diéu hanh Windows CE

«  Nam 1996, Microsoft cho ra d&i phién ban hé diéu hanh dau tién CE 1.0 cho cac
thiét bi nhang,khéng phai 1a may tinh ca nhan. Bén phién ban 3.0 ra doi vao
nam 2000 thi Windows CE da c6 kha nang hé tro cac xt ly thoi gian thuc va
cac cbng nghé da phuong tién tién tién nhw DirectDraw, DirectShow va
Windows Media Player.

« Nam 2005, Windows CE 5.0 xuét hién. Lan nay, n6 cung cap cho lap trinh vién
nhiéu céng nghé méi ltc bay gi® nhw USB 2.0, SDIO, Windows Media 9 va
Microsoft Internet Explorer 6. Bén canh dé la co ché théng nhat dé "build“ hé
thdéng cuing nhiéu tly bién khac dé phat trién hé théng mét cach dé dang.

V@i phién ban 6.0 ra d&i vao nam 2006, kién tric hé théng da trai qua nhirng
thay déi quan trong. Dung lwong bd nhé do cho méi tién trinh tang 1én, kha nang
nhiéu tién trinh chay dong thoi (dén 32,000 tién trinh). Nhan cla hé thdng ciing
dwoc hop nhat..

« Théng 11 nam 2007, Microsoft cho ra d&i ban nang cap Windows Embedded
CE 6.0 R2, v&i nhiéu thanh phan va cac géi Board Support Package (BSP) m&i

dwoc thém vao hé diéu hanh. .

40
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C2: Hé dieu hanh tréen cac hé thong n

5. Hé diéu hanh Windows CE
» Heé diéu hanh Windows CE

Windows CE la mét hé diéu hanh m& ngudn mé 32 bit.
N6 dwoc st dung cho cac hé thdng nhing théng minh nhw
céc vi diéu khién dung trong céng nghiép, cac thiét bi dau cudi
trong tiéu dung nhw camera, dién thoai di déng, cac thiét b
giai tri gia dinh.
« Cac dong vi xtr ly dwoc ho tro béi Windows CE
« ARM cua hang Acorn.
 MIPS cua MIPS Technologies.

e SH4 cla Renesas.

« x86 cua Intel.
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C2: Hé dieu hanh tréen cac hé thong n

6 Cac hé dieu hanh Embedded Linu
+ Hé diéu hanh Embedded Linux.

« Embedded Linux hién dang phat trién manh va chiém vij tri sé 1. Hién nay 40% cac nha
thiét ké cac hé nhang can nhac dau tién sir dung Embedded Linux cho cac (rng dung ma&i
ctia minh va sau dé méi dén cac hé diéu hanh nhing truyén théng nhu VxWorks, Win CE.
Céc dbi tha canh tranh ctia Embedded Linux hién nay la cac hé diéu hanh nhang tw tao va
Windows CE.

« Sé& di Embedded Linux c6 sw phét trién vwot bac la do cé strc hdp dan ddi véi cac tng
dung khbéng doi hdi thoi gian thwe nhw set-top, cac hé server nhdng, cac &ng dung gia
thanh thip va doi hdi thdi gian dwa san pham ra thj trwérng nhanh. Mat khac Linux 1a phan
mém ma ngudn mé nén bat ky ai ciing cé thé hiéu va thay dbi theo y minh. Linux cling 1a
mét hé diéu hanh cé ciu trdc module va chiém it bd nhé trong khi Windows khéng c6 cac
dac tinh wu viét nay.

«  Bén canh cac wu diém trén thi Embedded Linux cling c6 cac nhwoc diém sau:

-Embedded Llnux khéng phai 1a hé diéu hanh thoi gian thwe nén co6 thé khéng phu
hop v&i mét sbé rng dung nhw diéu khién qué trinh, cac &ng dung cé cac yéu cau
xt ly khan cép.

- Embedded Linux thiéu mét chuan thdng nhat va khéng phai 1a sén pham ctia mét
nha cung cap duy nhat nén kha ndng hd tro’ kj thuat it.

Lap trinh hé thdng nhing




C2: Hé dieu hanh tréen cac hé thong n

6 Cac hé dieu hanh Embedded Linu
% Hé diéu hanh Android.

*  Android Ia mét hé diéu hanh cé ma ngudn mé dwa trén nén tang Linux dwoc thiét ké danh
cho cac thiét bi di ddng c6 man hinh cam ng nhw dién thoai théng minh va may tinh
bang.

»  Ban dau, Android dwoc phét trién béi Tong cong ty Android, véi sw ho tro tai chinh tiy
Google, sau nay dwoc chinh Google mua lai vao nam 2005 va hé diéu hanh Android da ra

mat vao nam 2007. Chiéc dién thoai dau tién chay Android la HTC Dream dwoc ban vao
ngay 22 thang 10 nam 2008.

Lap trinh hé thdng nhing




C2: Hé dieu hanh tréen cac hé thong n

6 Cac hé dieu hanh Embedded Linu
% Hé diéu hanh Android.

« Hé diéu hanh ma ngudén mé Android cung v&i gidy phép khéng ¢é nhiéu rang budc da cho
phép cac nha phat trién thiét bi, mang di déng va cac lap trinh vién dwoc diéu chinh va
phan phdi Android mét cach tw do. Nhirng yéu t6 nay da giup Android trd thanh nén tang
dién thoai théng minh phé bién nhat thé gi¢i. Android chiém 75% thi phan dién thoai thdng
minh trén toan thé gi¢i vao thdi diém quy 3 ndm 2012, véi tdng cong 500 triéu thiét bj &
dwoc kich hoat va 1,3 triéu Iwot kich hoat méi ngay. Thang 10 nam 2012, da cé khoang
700.000 tng dung trén Android, va sé lwot tai 'ng dung tir Google Play (ctra hang tng
dung chinh ctia Android) wéc tinh khoang 25 ty lwot. Hién nay con sb nay da gidam xubng

do sw anh hwédng I&én cha iOS tir Apple va mét phan nhé cdia \Windows Phone, tuy nhién

hién nay Android vAn dan dau thj phan dién thoai théng minh trén thj trwong.

Lap trinh hé thdng nhing
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C2: Hé dieu hanh tréen cac hé thong n

6 Cac hé dieu hanh Embedded Linu

< Wu va nhwoc diém cta Android

. Uu diém:
+ La hé diéu hanh c6 ma nguon mé nén kha néng tuy bién
cao, co the tuy y chinh stra ma khdng cé sw can thiép hay
cam can t Google.

+ Pa dang san pham, rat nhiéu hang dién thoai, thiét b
cbng nghé da wu ai chop Androiq cho thiét bi cua ho, gia ca
thi hop ly tw binh dan dén cao cap.

+ Kho trng dung Google Play Store do so.
+ Thén thién va dé st dung.
+ Kha nang da nhiém, chay cung luc nhiéu *ng dung cao.

Lap trinh hé thdng nhing




C2: Hé dieu hanh tréen cac hé thong n

6 Cac hé dieu hanh Embedded Linu

« Nhwoc diém:
+ D& nhiém phan mém déc hai va virus. Do tinh chat ma
ngudn m&, nhiéu phan mém khéng dwoc kiém soat cé chat
lwong khéng tot hodc 16i bdo mat van dwoc st dung.
+ Kho ng dung qua nhiéu dan dén khé kiém soat chat
lwong, thiéu cac irng dung that sw tot.
+ Sw phan manh I&n. Traong khi mét sb thiét bi Android
xuat sac da trinh lang nhw Galaxy S5, Galaxy Note 4,
Xperia Z3..., van con rat nhiéu san pham gia ré binh
thwong khac.
+ Cap nhat khéng tw dong véi tat ca thiét bi. Khi mét phién
ban hé diéu hanh méi ra mat, khéng phai tat ca san pham
deu duo’c cap nhat, tham chi néu mubn trai nghiém he diéu

- hanh mc gdoi hoi thwdng xuyén ha| mua mo’l thiét bi. o

&% ulidag
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Chwong 3: Ky thuat lap trinh nhidng

1’ Tac vu (task) va tién trinh (process)

2 “Lap lich (Scheduling)

3 ° Truyén théng va dong bd

4" Xt ly ngat

Lap trinh hé thdng nhing




thuat lap trinh nhunc

1. Tac vu (task) va tién trinh (process)
2. Lap lich (Scheduling)
2.1. Cac khai niém
2.2. Cac phuwong phép lap lich pho bién
2.3. Ky thuat 1ap lich
3. Truyén thong va dong bd
3.1. Semaphore
3.2. Monitor
4. X ly ngat




% Tac vu (task)

« Task: bd diéu phdi khdng cung cap co ché, ma dwa ra cac quyét dinh. Cac hé
diéu hanh xay dwng nhiéu chién lwoc khac nhau dé thwc hién viéc diéu phdi,
nhwng twu chung lai can dat dwoc cac muc tiéu sau :

> Sw coéng bang ( Fairness) : CAc tién trinh chia s& CPU mét cach céng bang,
khéng co tién trinh nao phai cho doi vé han dé dwoc cip phat CPU.

> Tinh hiéu qua (Efficiency) : Hé thdng phai tan dung dwoc CPU 100% thoi
gian.

> Thei gian dap trng hop ly (Response time) : Cuc tiéu hoa thdi gian hdi dap
cho cac twong tac cua ngudi str dung

> Thi gian lwu lai trong hé thong ( Turnaround Time) : Cuec tiéu hoa thoi gian
hoan tat cac tac vu xt ly theo 16.

> Théng lwong toi da (Throughput ) : Cuwc dai héa sd cdng viéc dwoc xir ly
trong mét don vj thdi gian. Tuy nhién thwéng khong thé théa man tat ca cac
muc tiéu ké trén vi ban than ching c6 sy mau thuan véi nhau ma chi co thé

dung hda ching & mirc d6 nao do. o
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< Tién trinh (process)

Lap trinh hé thdng nhing

Diéu phdi hoat ddng clia cac tién trinh la mét van dé rat phire tap, doi héi hé diéu hanh khi giai quyét
phai xem xét nhiéu yéu td khac nhau dé cé thé dat dwoc nhivtng muc tiéu dé ra. Mét sb dac tinh cua tién
trinh can dwoc quan tAm nhw 1a mot tiéu chuan diéu phéi :

Tinh hwéng xuat / nhap cua tién trinh ( 1/0-boundedness): Khi mét tién trinh nhan dwoc CPU, cha
yéu no chi str dung CPU dén khi phat sinh mot yéu cau nhap xuat ? Hoat ddng cua cac tién trinh nhw
thé thwong bao gom nhiéu lwot st dung CPU , méi lwot trong mét thdi gian kha ngan.

Tinh hwéng x ly cua tién trinh ( CPU-boundedness): Khi mét tién trinh nhan dwoc CPU, né cé
khuynh hwéng sir dung CPU dén khi hét théi gian danh cho né ? Hoat dong cua cac tién trinh nhw thé
thwdrng bao gom mét so it lwot sir dung CPU , nhwng mai lwot trong mét thoi gian du dai.

Tién trinh twong tac hay xtr ly theo 16 : Nguoi st dung theo kiéu twong tac thuwdng yéu cau duwoc hoi
dap tirc thoi doi véi cac yéu cau cua ho, trong khi cac tién trinh cuia tac vu dwoc xt ly theo 16 néi chung
co thé tri hoan trong maét thdi gian chap nhan duwerc.

D6 wu tién cua tién trinh : Cac tién trinh c6 thé dwoc phan cip theo mét sb tiéu chuan danh gia nao
do, mét cach hop ly, cac tién trinh quan trong hon ( cé dé wu tién cao hon) can dwoc wu tién hon.

Thei gian da st¢r dung CPU cua tién trinh : Mét s6 quan diém wu tién chon nhivng tién trinh da s
dung CPU nhiéu thoi gian nhat vi hy vong chiing sé can it thdi gian nhat dé hoan tat va roi khoi hé
thdng . Tuy nhién cling cé quan diém cho rang céac tién trinh nhan dwoc CPU trong it thdi gian 1a nhirng
tien trinh da phai cho 1au nhat, do vay wu tién chon chang.

Thoi gian con lai tién trinh can dé hoan tat : C6 thé gidm thiéu thoi gian che doi trung binh clia cac
tien trinh bang cach cho cac tién trinh can it thoi gian nhat dé hoan tat dwoc thwe hién trwéc. Tuy nhién

dang tiéc 1a rat hiém khi biét dworc tién trinh can bao nhiéu thoi gian niva dé két thic xa ly. .



« Scheduling

> Khéi nigm: C6 nhiu tién trinh nhung tai mt thoi diém chi ¢6 mot tién trinh c6 the dugc thyc thi
(trang thai 1a running).Van dé chon tién trinh nao dé thuc thi & budc ke tiép (tur trang thai ready
chuyén sang trang thai running). Lap lich (Scheduling) la thao tac quyét dinh tién trinh nao duoc
quyeén thuc thi.
» Cac phwong phéap 1ap lich phd bién:
«  Long-term scheduling: Xac dinh chuong trinh ndo dugc chap nhan nap vao hé thong dé thuc
thi
« Medium-term scheduling: Process nao dugc dua vao (swapin), dua ra khoi (swapout) bo nhé
chinh. Bugc thuc hién bdi phan quan ly b nhd va dugc thao luan & phan quan ly bo nhé
. Short, term scheduling: X&c dinh process nao trong ready queue sé duoc chiém CPU dé thuc
thi k& tiép (con dugc goi la dinh thoi CPU, CPU scheduling) . Short term sheduler con duoc
goi vai tén khac la dispatcher. B6 dinh thoi short-term dugc goi moi khi ¢6 mét trong cac su
kién/interrupt sau xay ra:
— Ngat thoi gian (clockinterrupt)
— Ngat ngoai vi (I/Ointerrupt)
— Loi goi hé thong (operatingsystmcall)

— Signal 51
Lap trinh hé thdng nhing




C3: Ky thuat lap trinh nhung

2. Lap lich (Scheduling

» Ky thuat lap lich:

r

—
» ready queue » CPU ?

I/O queue (e I/O request |«
time slice |,
expired
child fork a "
executes child i
interrupt wait for an "
occurs interrupt i

[C6 nhiéu hang doi:

Oready queue: hang doi chira cac tién trinh san sang chay
01/0 queue: hang doi chira cac tién trinh sdn sang thi hanh 1/0
[Lwa chon tién trinh nao — diéu phai tién trinh

Lap trinh hé thdng nhing




C3: Ky thuat Iap trinh nhing
2. Lap lich (Scheduling

Tién trinh = Chwong trinh?

Lap trinh hé thdng nhing



C3: Ky thuat lap trinh nhung

3. Truvén théng va donqg bo

« Truyén thdng: 1a nhu cau lién lac gitra cac tién trinh véi muc dich.

— Chia sé thong tin: nhiéu tién trinh c6 thé cung quan tdm dén nhirng dir
liéu nao do, do véy‘hé dieu hé,mh can cung cap mot moi tredng cho
phép suw truy cap déng thdi dén cac dir liéu chung.

— Hop tac hoan thanh tac vu: déi khi dé dat dwoc mot sy xir ly nhanh
choéng, nguwdi ta phan chia mét tac vu thanh cac codng viéc nho cé thé
tien hanh song song.

Lap trinh hé thdng nhing




C3: Ky thuat lap trinh nhung

3. Truvén théng va donqg bo

< CA4c van dé nay sinh trong viéc lién lac giira cac tién trinh

« Lién két twong minh hay tiém an (explicit naming/implicit naming) : tién trinh
c6 can phai biét tién trinh ndo dang trao d6i hay chia sé thong tin véi nd? Moi
lien két duoc goi 1a tuong minh khi duoc thiét 1ap rd rang , truc tiép giita C4c
tién trinh, va 1a tiém an khi cac tién trinh lién lac voi nhau théng qua mot qui
udc ngam nao do.

« Lién lac theo ché d¢6 dong bo hay khong dong bo (blocking / non-blocking):
khi mdt tién trinh trao doi thdng tin véi moét tién trinh khac, cac tién trinh ¢ can
phai doi cho thao tac lién lac hoan tat roi méi tiép tuc cac xur ly khac ?

« Lién lac gifra c4c tién trinh trong hé thong tap trung va hé thong phan tan: co
ché lién lac gitra cac tién trinh trong cung mot hé thong co su khac biét véi viéc
lién lac gitra CAcC tién trinh giira nhitng hé thong khac nhau?.

Lap trinh hé thdng nhing




C3: Ky thuat lap trinh nhung

3. Truyén thong va dong bo
« Dong bo: dé giai quyét tranh chap tai nguyén gitta cac tién trinh, dam bao viéc
chia sé tai nguyén mot cach nhat quan, dam sao cho tai mdi thoi diém chi co
mét tién trinh dwoc thao tac 18n dit liéu duwoc chia sé. Do d6, can cé co ché déng
b0 hoat dong cua cac tién trinh nay.

> Semaphore: dugc dé nghi bai Dijkstra nim 1965
« CA&c dac tinh: Semaphore s;
- Co mot gia tri nguyén duong — Semaphore s; // s>=0
- Chi duoc thao tac boi 2 primitives:
Down(s)
Up(s) q
- C4c primitive Down va Up dugc thuc hién khong thé phan chia
» Nhan xét Semaphore
« Lamot co ché tot dé thuc hién dong bo (dé ding cho N tién trinh)
* Nhung Yy nghia st dung khong rd rang
- Multual Exclusion: Down & Up.
- Render-vous: Down & Up
- Chua phan biét qua mé hinh

o Kho st dung
Lap trinh hé thdng nhing

dung: dé nham lan B




thuat lap trinh nhunc

Doan gang (Critical Sectiqn) hay mién gang |a doan ma cé tac ddng dén céac tai nguyén
gang, chi cho phép mét tién trinh thi hanh tai mét thdi diém.

To chirc “doc quyven truy xuat®

Semaphore s = .

To chikc “ho hen®




C3: Ky thuat lap trinh nhung

3. Truyén théng va dong bo
> Monitor: dé xuat b&i Hoare(1974) & Brinch (1975)

— L& co ché déng bd hoa do Ngdn ngir 1ap trinh cung cap
— HO tro cac chire ndng nhw Semaphore
— Dé s dung va kiém soat hon Semaphore

* Dam bao Mutual Exclusion mdt cach ty dong
« S dung bién diéu kién dé thwc hién Synchronization

Lap trinh hé thdng nhing




D000

thuat Iap trinh nhung
T6 chiic “ddc quyén truy xudt”
Monitor M P,
cresource Type M.AccessMutual(); //CS

Function AccessMutual

C5: // access RC

Té6 chiic “ho hen”

Monitor M

Condition c:
Function F1

Jobl:

Signal(c);
Function FZ

Wait(c):

JobZ:

Lap trinh hé thdng nhing




C3: Ky thuat lap trinh nhung

' 4

ngat

« Ngat la mot co ché yéu cau CPU tam dirng cdng viéc (task) dang thuc
hién dé thwe hién 1 céng viéc khac. N6i cu thé hon, ngat yéu cau CPU
tam dirng chwong trinh dang thwe hién dé thwe hién mot chwong trinh
con phuc vu ngat.

- Nguwoi ta tam chia ngat ra lam hai loai: ngat crng va ngat mém. Céac
ngat mém dwoc kich hoat bang I&nh INT n trong dé n la sb hiéu ngat
dwdi dang mot sd hexa. Ngat cirng khac voi ngat mém & chd khong
dwoc kich hoat bang mét 18nh INT n trong chwong trinh ma dwoc kich
boat bang cac tac dong cla cac tin hiéu linh kién dién t& nhw ban phim,
O dia,...

Lap trinh hé thdng nhing



C3: Ky thuat lap trinh nhung

4. Xt lv ngat

NonCS:

Disable Interrupt:

£S:

Enable Interrupt:

NonCS:

" Disable Interrupt: Cdm moi ngdt. ké ca ngdt déng ho

 Enable Interrupt: Cho phép ngdt ol

Lap trinh hé thdng nhing




Chwong 4: Lap trinh tréen ARM

1" Kién trac ARM
2 "Cac bd KIT

3" Keil tools cho lap trinh nhing trén ARM

4’ Lap trinh C trén ARM

Lap trinh hé thdng nhing



C4: Lap

QARM gviét tat tv tén goc l1a Advanced RISC Machine) la mét
loai cau truc vi x&r ly 32 bit yé 64 bit kieu RISC duwoc st ’
dung rong rai trong cac thiet ké nhung. Chung co dac diem
tiet kiém nang lwong, vi vay cac bo6 CPU ARM chiém wu thé
trong cac san pham dién t&r di dong.

dCéc dac tinh ciia ARM bao gom:

- CAu truc nap / lwu triv.

- HO tro tap 1énh truc giao.

- Thanh ghi lon.

- Hau hét cac 1énh dwoc thwe hién trong 1 chu ky CPU.
- Chiéu dai ma may cb dinh.

Lap trinh hé thdng nhing




C4. Lap trlnh tren ARM

Q Doi v&i nguwdi 1ap trinh nhang phan I&¢n thwdng hay si dung mot dong
chip xt& ly théng dung nhw 8051, AVR, PIC,...Vi vay mdi khi mudn nang
cap hay nghién clru mét sdn phdm mai, ngoai viéc phai coi lai kién trac
phan clirng ma mdt diéu quan trong niva 1a lam thé nao dé chay duwoc
chwong trinh (rng dung dang hoat dong tét & bo vi x& ly ci. Nam bat
dwoc han ché nay, cac nha san xuat phan cing da cho ra ddi dong vi xir
ly ARM v&i nhibng chuén phan cirng dap ng kha nang twong thich voi
phan mém.

0 L&i ARM Cortex dwoc chia ra thanh ba dong cau hinh chinh:

- A: Application hé tro cac &rng dung co do phirc tap cao nhw: may
tinh, dién thoai di déng.

- R: Realtime hé tro cac (rng dung can tinh toan xt ly théi gian
thuwc.

- M: Microcontroller ho trg cho cac trng dung cdng nghiép va dién
t&r dan dung.

Lap trinh hé thdng nhing




C4. Lap trlnh tren ARM

. System bus
I-,{[tcr-::cc:-ntrc:-ller‘ ) _I -
- ARM® Cortex M1 |
; P OCessor
LA A i L Itlput ::
PPEI I I H[ " ports |
J.L_;
Internal
peripheral s ﬁﬂ? aticed il
igh-petf | | #— ':'utput ::
Bus ; Sorts
! T— Instructions —I:-T ok
I Hlash ROW ¥ Data
i " E AN
[Code bus DCade bus

Hinh anh kién tric ARM

Lap trinh hé thdng nhing




C4: Lap trinh trén ARM

2. Cac bo KIT

0 Dé bat dau hoc vé ARM, ching ta nén c6 1 bd KIT ARM dé thwe hanh
ngay nhirng gi hoc dwoc (dé nhé va triee quan). Hién nay trén thj trwéng
cO rat nhiéu cac loai KIT khac nhau:

- STM32 (ST),
- Nuvoton (Nuvoton),
-Tiva C LaunchPad (TI)

Q Néu khé khan vé tai chinh thi c6 thé ding Simulator (gia 1ap hé thdng)
- Proteus.
- Matlab.

Lap trinh hé thdng nhing



C4: Lap trinh tréen ARM

2. Cac bo KIT

< KIT Launchpad Tiva C cta TI: Gia thanh ré, chat lwong kha 6n va dé dang tim
mua & VN).

Lap trinh hé thdng nhing



http://www.ti.com/tool/ek-tm4c123gxl

C4: Lap trinh trén ARM
2. Cac bo KIT

< KIT thuc hanh ARM Cortex-MO: KIT nay bao gom su thay thé twong dwong
gitra chip 8051 truyén thong va ARM Cortex-MO

Lap trinh hé thdng nhing




C4: Lap trinh tren ARM

3. Keil tools cho lap trinh nhung tré

% St dung ngdn ngi¥ Iap trinh Keil C.
= Khoi tao Project

Import pision1 Project. ..

H % | openproject
Project Workspace Close Project =
E‘? gu;ator Components, Environment, Books. ..
=¥ Source %
H E.I HEL Select Device for Target 'Simulator*
=-£5 Docume Remove Ttem *;

e < i il i
AB ST T T A n register declarations L4

| Build target F7  [ed 8051 derivative 72
Rebuild all target files
8 Translate C:\Keil\CS1{EXAMPLES\HELLOYHELLO.C

arations for I/0 functions */

2 Stop build
1y with Monitor-51 needs &7
|7_l_C:'lKeil\CSl\EXo\MPLES\HELLO'lHeIIo.UvZ br serial interrupt if w7
2 E\Download|TUSE3410SAMPLE\SampleSample. v2 :Cti‘m with Serial Intr. :/
3 E:\My Work\Bai giang YDK{LedduoinhaulLedduoinhau. Uv2 £ 5
4 E:\My Work\B051 Projects\Kit giao tiep may tinh\Kit giao tiep may tinh.Uv2
S C:\Keil\CS1\ExamplesiMeasureiMeasure, v
T .
here after stack initialization.
& =
void main (woid) {
Vi
Setup the serial port for 1200 baud at 16MHz.
(2 4
#ifndef MONITORS1
SCON = 0x50; /% SCON: mode 1, 8-bit UART, enable rcwvr 7
THMOD |= 0x20; /* TMOD: timer 1, mode 2, 8-bit reload 7
< ] THL = 221; /% TH1: reload value for 1200 baud @ 16MHz */
- | TR1I = 1; /% TR1: timer 1 run wF =
E) Files - Q!IB I . ~ .. PR A Py D GO %5 LIJ

- X

-

Qutput Window

-
4 nnm Build /A Command A Find in Files ¢! ‘ )‘J

Create a new project L2z cig UM Riw




C4: Lap trinh tréen ARM -

3. Keil tools cho lap trinh nhung tré

= Pat tén cho Project B 5 von bt i i oot T SIS rcn 1 | Aglzl
PeE@ioe s FEsunnal 0 A eQ[ORE|sers =

s A
__@g.gém,ﬁm -l
vajed Worupace ax] | =
N B |
= £ Smudiee TE0.C
553 Source Grop |
& lg O Copyright 1995-1999 Feil 3oftwace, Inc, i
[ sesmaci T ginclud <FEGSE.H> /% special fuwcicn reglscer declarstiors )
4% for the intended BOSI Seriverive *
ﬁhcl\m (3‘“0\ S 14 v arasrmso dsoloearciosa far TN & 9 *
eitger moymrey Swe | SHILD o+ BE Y
char code pess ¢
g=ndif !“ab ')
t)
.q'J ........
Tie nein C fur
Iere after 3T
wo1d »an [vol :
Ferme | I Seve l
flecccccmcman 2
Setup the 2210 S e | Pt Pl ()| 7] Cmcd |
Fm— 4
fitndet XIGITOREL
S0 = 0xs0; /% SCOE: »0de 1, B-b1T UWRT, enable revr L
T80 |= 0x20;7 J* TH00: timer L, »ode I, B-bit relosd iy
‘] I' THL = 2217 /% THI: pelosd velue Cor 1200 ded B leMHz 3/
- T -1 /¥ TRI: timer L rm 7 =
£ o ‘. oy g e s s i 3
B [ Qe Ls1] ﬁrl

g
£
3 Buil | Corrind | FodnFiz | KN M:I

Lap trinh hé thdng nhing




C4: Lap trinh tréen ARM

3. Keil tools cho lap trinh nhung trér

= Ta dwoc project sau:

BiHello - p¥ision2 - [C:\Keil\C51\ EXAMPLES\HELLO\HELLD.C] =& x|
ElFile Edit View Project Debug Flash Peripherals Tools SYCS Window Help V =18 x|
ot Gl i . v

sHd s BRoeEE 0% %%l Cla eS8 @(mE ey | '

b2 - ﬁl‘.ﬁmulalor ;l |

| Project Workspace ~ x| i —
E]ﬂ Simulator HELLO.C —

= Source Group 1

HELLO.C Copyright 1995-1999 Keil Software, Inc. >

EIS Documentation
‘o [] MBSTRACT.TXT

#include <REGSZ.H> /% special function register declarations LY
/* for the intended 8051 derivative 7

#include <stdiz b~
Create New Project

$ifdef MONITOE Saven: | (22 Dieukhienled_I0 =« &5 B3~ S
char code rese */
#endif *7

F
/‘k ____________

The main C fur
here after ste

woid main (voi
File name:  |Dieukhienled_I0

/ﬁ' ____________
Setup the Serd Saveastype: |Project Files [“uv2) | Cancel >
______________ 7
#ifndef MONITORSI _l
SCON = 0x50; /% SCON: mode 1, 8-bit UART, enable rcvr *7
THOD |= 0Ox20; /% TMOD: timer 1, mode 2, S-bit reload *7
TH1 = 221: /% TH1: reload value for 1200 baud @ 16MHz L g
< > i w

1;

~ /% TR1: timer 1 run %7 %

-

- X

<> 2]\ uild 4 Command A Findin Files / [« | 'I-J

T Gz c:1s [hom [T R




C4: Lap trinh tren ARM

3. Keil tools cho lap trinh nhung tré

+ Trong nay co 1 loat cac hang dién tlr san xuat 8051. Ban lap trinh cho con nao thi chon con dé, kich chudt vao cac
dau + dé mé rdng cac con IC cua cac hang. O day ta lap trinh cho AT89C51 cliia hang Atmel nén ta chon nhw sau:

Y% Dieukhienled_IO - pYision2 =] x|
JJ File Edit Yiew Project Debug Flash Peripherals Tools SWC5 Window Help o |
A b oA
D@ 2R (D= L% %% W Sl 2| & @ (mE|o e @ =
sk [E] F ,ﬁ%lTalgel1

Project Workspace x|

D Target 1

select Device for Target "Target 1° ) ﬂﬂ

CPU |

Yendor  Acer Labs
Device: ™ Usze Extended Linker [L<51] inztead of BL51

Family: [T Use Extended Aszsembler [551] inztead of 451

Data basze D escription:

- R s s
-G Actel

- Aerofler UTMC

- Analog Devices

-8 AnchorChips

@ Atmnel

@ Atmel Wireless & uC
-8 Cast, Inc.

-2 Chipcon

-8 CML Microcicvits

-8 Cybemnetic Micro Systems
@ CybraTech

Q Cyanal Integrated Product
PRI Y o L &
1| | »

q ) Fites |§ e I Ok I Cancel

- X

-

Cutput Window

AT T>] Buitd fi Command }, Find in Files § | KN | rlll
Lizz cig [ hum [ [ Rfw 72

Lap trinh hé thdng nhing



C4: Lap trinh tren ARM

3. Keil tools cho lap trinh nhung tré

* Chon chip AT89C51

1% Dieukhienled_I0 - p¥ision2 1
File Edit View Project Debug Flash Peripherals Tools S¥CS Window Help

sHO|rBR|[oe & % 7 % Bl S 8amE eer o |

g ,&ITaIget 1

Project Workspace v x|
#-[] Target1

®

Select Device for Target 'Target 1* _,]l(.'

|:Pu|

Vendor:  Atmel
Device: ATBIC51
Family: ~ MCS-51

I~ Use Extended Linker (LX51) instead of EL51
™| Use Extended fissembler (%51 | instead of A51

Description:

8051-based Fullly Static 24MHz CMOS controller with 32 1/0 Lines, ;‘
2 Timers/Counters, B Interrupts/2 Priority Levels, UART,

__I Three-Level Program Memory Lock, 4K Bytes Flash Memory,

128 Bytes On-chip RAM

Data base

»»»»» (L) AT87F55WD Al
(1] ATB3C1051
vvvvv (0] ATBICI051U
----- (T ATB3C2051
----- (7] ATBIC4051
..... _5‘]
----- (1] ATBIC5131
rrrrr ([ AT83C5132

44444 (1] ATB9C51CC03
----- ([ ATBICSIED2
----- ([ ATBIC51ID2
----- (] AT83CSIRC

----- g ATBSC51RD2 i
Lo (@

| E) Fites Iﬁ' s |

- X

-
IvJ'vJ

| Cutput Window

T2 Buitd 4 Command J Findin Files 7 14

[ 23 cie

o [T Riwe

73



C4: Lap trinh tréen ARM

* Clickchon N

(0]
Dieukhienled_IO - pYision2 o = |

File Edit Wiew Project Debug Flash Peripherals Tools SWCS  Window Help El |
v

== 5 % % % G é B & a|(mE o e m

£ A K

roject Wiorkspace - X |

H =N NN e
|
[P

[H-[Z7] Target 1

wvisionz

A\ ? ) Copy Standard 8051 Startup Code ko Project Folder and Add File ko Praject 7

¥es Mo |

[ EJ Fites ||§' 0e.. |

»

-

-

Cubput Window

A4 r ], Build A Command }, Findin Files f KN | » |J
[L:zzcie UM Rt

74

Lap trinh hé thdng nhing



C4: Lap trinh tréen ARM

« Ta dwoc clra s6 nhu sau:

khienled_I0O - p¥ision2

File Edit “iew Project Debug Flash Peripherals Tools SWCS Mindow Help
» : S , v
BeEd| =R 2z =E % %% S (@& @ |BE| o e m

|| & i 2 | W as[Tagett ]
Project Wiorkspace - x
[ |
91 Target 1

[ E] Files |§' e |

-

3
:
g‘ L] l 4 I bl NI'\Build A Command )\ Find in Files ," I« ILl_I
[ I [ R 75

Lap trinh hé thdng nhing




C4: Lap trinh tréen ARM

- . iz 5 o e . ]
» Pé tao 1 file viét code ta chon File - New hoac nhan Ctrl+N, ta dwoc hinh sau:
eukhienled_I0 - p¥ision2
J,Ei? Edit “iew Project Debug Flash Peripherals Tools SWCS  Window Help El
THEE 1 CEE4I e . v
S ot | Y ECIEEIR R =
= [ Open... Chrl+
J Close
E Hisave kS
Save G5,
ﬁ Save Al
Device Database. ..
Print Setup...
&5 print Chri+p
Print Prewiew
1 CHieilt.. \HELLOYHELLD
2 E:\Downloadh.. . \Sample\ INCLUSE
3 E:\Downloadh. . A\ IMNCLTYRES
4 CHKEILWCS1INCIREGSL
5 E:\Downloadh. ..\ Sample!Sample
& E:iMy work). . .\Leddusinhau
Exit
[ E] Fites |§' TaT-] |
3
:
én AT x[¥ ] Build 4 Command }, Findin Files f | EN | )l_l
Create a new file I_W l_ R 76

Lap trinh hé thdng nhing



C4: Lap trinh tréen ARM

4. Lap trinh C tréen ARM

- G0 va viét code trén file vira tao nhw hinh sau:
ErLapTrinhHeThongMhunghDelTMNhung_De2\thuchanh.uvproj - pVisiond

File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window  Help
NS E@| % @9 | = | W M| =G @ e MNae ale o o @@ A
& @ | ] Trgety EEI Y

Project L | thuchanh.c
=1-824 Target 1 1 #include <ATB9=51.h>
E@ Source Group 2
: thuchanh. 3 #define tat O

4 #Fdefine bat 1
=
[ =bit Ledl=PF2"0;
7 =bit Led2=F2"1;
8 =bit Led3=F2"2Z;
2 =zbit Led4=F2"3;
10 =it LedS5=F2"4;
11 =it Led&e=F2"5;
12 sbit Led7T=F2"6&;
12 sbit Led8=F2"7;
14 sbit Vienl=F1"0O;
15 shit VienZ=P1"1:
16 =zbit Vien3=P1"2;
17 =zbit Vien4d4=P1"3;
18 =zbit VienS5=P1"4;
13 =zbit Vien&=P1"5;
20 zbit Vien7=P1"&;
21 sbit Vien8=P1"7;
22 sbit VienS=P3"0;
23 sbit VienlO=P3"1;
24
25
26 unsigned char m[8]={0=xFE, OxFD, O0xFE, OxF7, OxEF, O0xDF, O0xBF, 0xTF}:
27
28 wold Delay(long time)
28 i
30 long n;
31 for (n=0;n<time;n++)
32

< > =3 }

. =

Er|€Fe | (3r|0,1.] || €

|E] Build Output |




Chwong 5: Mot so dinh hwéng nghién cru D ,":

1" Hé thong nhiang ap dung diéu khién PID

2 "Heé théng nhing ap dung diéu khién mo

3" Lap trinh nhung cho Robot di déng

4’ Lap trinh nhing cho xtr ly tin hiéu so

5° Lap trinh trén nén tang Android

6 Lap trinh trén .NET Micro Framework

Lap trinh hé thdng nhing



0 Mot bd didu khién vi tich phan ti 1& (b diéu khién PID) Ia mét co ché phan
hoi vong diéu khién (bd diéu khién) tdng quat dwoc st dung réng rai trong cac
hé théng diéu khién cong nghiép — bd diéu khién PID dwoc sir dung phd bién
nhat trong sb cac bo diéu khién phan hoi

Hiéu don gian nd la bd diéu khién hé thdng.Gém 3 khau: Khuyéch dai, Tich phan,
Vi phan.

- P:proportional(ty 18): hé théng ludn chap hanh va hoan thanh nhiém vu dwoc
giao ngay tirc khac,nhwng hau qua ma né dé lai ludn la van dé nan giai:do vot va
tan sb6 dao ddng mang di diéu khién nhirng hé théng c6 quan tinh I&n thi khéng
kiém soat duorc.

- l:intergral(tich phan) :phwong cham cda hé théng 1a "cham ma chéac®, can cu,ti
mi theo th&i gian,hé théng chay doéc lap triét tiéu sai léch.

- D:derivative(vi phan) : hé thdng c6 kha nang dw doan twong lai,thich &ng tot
v&i sw thay déi nhanh,tdc do sai léch thay dbi cang I&n thi dau ra ciia D c6 tin
hiéu cang I&n véi muc dich chdng lai sai léch.Uu diém 14 gidm dwoc dang ké do
vot.

Lap trinh hé thdng nhing



Q Doi v&i nguwdi 1ap trinh nhang phan I&¢n thwdng hay si dung mot dong
chip xt& ly théng dung nhw 8051, AVR, PIC,...Vi vay mdi khi mudn nang
cap hay nghién clru mét sdn phdm mai, ngoai viéc phai coi lai kién trac
phan clirng ma mdt diéu quan trong niva 1a lam thé nao dé chay duwoc
chwong trinh (rng dung dang hoat dong tét & bo vi x& ly ci. Nam bat
dwoc han ché nay, cac nha san xuat phan cing da cho ra ddi dong vi xir
ly ARM v&i nhibng chuén phan cirng dap ng kha nang twong thich voi
phan mém.

0 L&i ARM Cortex dwoc chia ra thanh ba dong cau hinh chinh:

- A: Application hé tro cac &rng dung co do phirc tap cao nhw: may
tinh, dién thoai di déng.

- R: Realtime hé tro cac (rng dung can tinh toan xt ly théi gian
thuwc.

- M: Microcontroller ho trg cho cac trng dung cdng nghiép va dién
t&r dan dung.

Lap trinh hé thdng nhing




Vi du diéu khién nhiét d6 160 hoi bang tay

- Khong c6 bo diéu khién PID, diéu khién tha ¢éng nhiét d6 nudc 12 mot qua trinh té nhat. Vi du, dé
giit nhiét d6 khéng doi ctia nude xa ra tir 10 sudi d6t gas cong nghiép, ngudi van hanh phai xem dong
hé do nhiét d6 va diéu chinh van gas nhién liéu pht hop. Néu nhiét do nudc trd nén qué cao, ngudi van
hanh phai dong van gas vira du dé dwa nhiét d6 tré vé gia tri mong muén. Néu nudc qué lanh, anh ta
phai m& van gas.

- Nhiém vu diéu khién dugc thuc hién bai nguoi van hanh duoc goi 12 diéu khién phan hoi, bai vi
nguoi van hanh thay doi toc do dbt dua trén phan hoi tir qué trinh thdng qua dong hd do nhiét do.
Nguoi van hanh, van, 10 suéi (process) va dong hd do nhiét d6 tao thanh mot vong diéu khién. Bat ky
thay d6i ndo ctia ngudi van hanh dbi voi van gas déu anh hudng dén nhiét do, duoc dua tro lai cho
nguoi van hanh, no la vong lap dong.

Temperature Gauge

)

| | DrGauges.npt |

Hand Valve

Process

Lap trinh hé thdng nhing




Vi du diéu khién nhiét @ 160 hoi bd diéu khién PID

- M6t bd diéu khién vi tich phan ti 1& (bd diéu khién PID) 1a mét co ché phan héi vong diéu
khién (bd diéu khién) tbng quat dwoc s dung rong réai trong cac hé théng diéu khién cong
nghiép — b diéu khién PID dwoc str dung phd bién nhéat trong s cac bd diéu khién phan hoi.
M6t bé diéu khién PID tinh toan mot gia tri "sai s6" 1a hiéu sb gitra gia tri do théng s6 bién doi
va gié tri d&t mong mudn. Bd diéu khién sé thuc hién gidm tbi da sai s6 bang cach diéu chinh
gia tri diéu khién dau vao. Trong trwdng hop khdng c6 kién thirc co ban vé qua trinh, bd diéu
khién PID la bd diéu khién tét nhat. Tuy nhién, d& dat dwoc két qua tdt nhat, cac thong sb
PID sr dung trong tinh todn phai diéu chinh theo tinh chat ciia hé théng-trong khi kiéu diéu
khién 1a gibng nhau, cac théng sé phai phu thudc vao dac thi cta hé théng

Cnntr-nlier

SP_-.

Control Valve

Transmitter

Process
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% Ngay nay nhiéu trang thiét bi dwoe nhing trong né Logic mo dé cho viéce sir dung
n6 dé dang hon, tién loi hon. Chang ta c6 thé tim thay logic mé trong nhirng camera,
nhirng néi com dién, nhirng may hut bui,....

-Nhuwr vy c0 thé c6 mot Y twéng rang ching da dwee lam nhw thé nao, chdng ta xem
mo6 hinh dwegee don gian hda cai nay cia mdt may giit wng dung logic mo. Khi sir
dung mdt may giiit, viée lwa chon thoi gian gifit dwa vao khoi lwong quan 40, chat
liéu vai va do ban ciia ma quan &o c6. Pé tw dong hoa qua trinh nay ching ta sir
dung nhirng phan tir sensor dé phat hién ra nhirng tham sé nay ( vi du thé tich quan
40, 0 va kiéu chat ban, chat liéu vai).

- Thoi gian giiit duwge xac dinh tir dir liéu nay. Khong may, khong dé cé cach cong
thire hda mét moi qua hé toan hoc chinh xac giira thé tich quan 4o va d¢ ban thoi
gian giiit cing chat liéu vai. Chlng ta giai quyét van dé thiét két bang cach sir dung
logic mo.
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< Xay dung b diéu khién mo cho may gisit
-C6 3 gia tri nhap vao (input) :

*Mot cho d§ ban trén quan 4o.

*Mét cho chat liéu vai.

*Mét cho lwong quan &0 can giit.
Ba diau vao nay thu dwoc tir phan tir sensors quang hoc. P ban dwoe Xac
dinh béi sw trong sudt ciia nwée. Mit khac, loai chat ban dwoc xac dinh tir
s bdo hoa, thoi gian n6 ding dé dat dén sw bdo hoa. Quan 40 dau mé
ching han can |au hon cho su trong sudt nwée dé dat dwoe sw bdo hoa béi vi
m& |a chat it tan trong nwéc hon nhitng dang khac ciia chat ban. Nhu vay
mot hé thong phan tir sensors kha tot co thé cung cap nhitng gia tri vao
(input) can thiét dwge nhap vao cho bd diéu khién mo ciia ching ta. Nhitng
gia tri cho d§ ban va chat liéu vai 14 da dwoc chuan hoa dwec cho béi gia tri
phan tir sensors
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“Vé6i bién ngon ngu' Do ban co CaC tap m0’
(] Ban it (D.ban it)
[J Bén vira (D.banvira)
O Béan nhiéu(D.quaban)
< V6i bién ngdn ngir khéi lwgng quan 40 cO cac tip mo
[1 Nhe (K.nhe)
[0 Trung binh (K.trung binh)
' Nang ( K.nang)
< Véi bién ngdn ngir chat liéu vai quin 40 c6 C4c tip mo
[ Méng (H.Méng)
[1 Méng vira (H.méngvua)
O Day ( H.day)
< Véi bién ngdn ngir két luidn xac dinh lwong nuwéce cO Cac tip mo
O It (T.it)
[J Vira (T.vua)
[0 Cao (T.cao)
< Véi bién ngdn ngir két luan lwong bt giat cd cac tap mo
0 1t (G.it)
O Vll‘a (G vua)

Lap trinh hé thdng nhing
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V61 bién ngdn ngir két ludn toc dd quay co cac tip mo
[0 Cham (N.cham)
0 Vira (N.vua)
[0 Nhanh (N.Nhanh)
< Véi bién ngdbn ngir két luan x4c dinh thoi gian gidt co cac tip mo
O Rat nhanh (B.ratnhanh)
[1 Nhanh (B.Nhanh)
[J Vira (B.Vira)
0 Lau (B.Lau)

[J Rat lau(B.ratlau). Bat/tat Tuy chon Batdau/ Bat/tat

am thanh Giat/Xa/Vat ~ Tamding may

a |
j Hon £ W
120 omw | o
LOW e (\,; - @
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V61 bién ngdn ngir két ludn toc dd quay co cac tip mo
[0 Cham (N.cham)

[0 Vira (N.vua)

[0 Nhanh (N.Nhanh)
“*Voi bién ngdn ngir két luan xac dinh thaoi gian giat co cac tap mo

O Rat nhanh (B.ratnhanh)
[0 Nhanh (B.Nhanh)

[0 Vira (B.Vira) -
~ ~ Bat/tat
0 Lau (B.Lau) am thanh

O Rat lau(B.ratlau). =
4

Nutchon  Chon

murc do do muc nudc

‘t!‘r(!
+i3joted
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Q Robot la mét cd may dwoc thiet ké 1am moét hodc nhiéu nhiém vu. N6i mét cach
don gién hon Robot Ia mt chiéc may tinh dwoc [ap trinh c6 thém déng co, cac
chi tiét co khi dé dang di chuyén dé thwc hién cac nhiém vu ctia minh.

r

0

(3:1) TurtleBot
® ® PproweredBy

= — - RLapxR A
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0 M6t Robot gom 3 phan la dién tl, co khi va lap trinh: Dién t& gibng nhuw
mach mau trong co thé gitp két ndi cac bd phan, tin hiéu cta robot téi
bd ndo cla robot, trai tim ctiia Robot chinh 1& phan ngudn, tao nang
lwong giup robot hoat ddéng. Co khi la cac co cau chap hanh giup robot
di chuyén, thwe hién cac chuyén déng theo thiét ké; co khi la cac bo
phan gibng nhw co bap clia con ngwdi, ngudi 1am co khi can kj ndng
khoéng gian, lién két ddng tot. Lap trinh dwoc vi nhw bd n&o cia Robot, 1a
mang céng viéc can tw duy logic tot két hop cac tin hiéu dién tir cdm
bién (sensor) dé diéu khién cac két cau co khi chuyén déng nhip nhang
theo nhiém vu dé ra..
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O Céc cdng nghé can thiét dé lam Robot:

May tinh nhung raspberry Pi 4: dong may tinh nhung, san pham céng
nghé wu thich nhat thap nién nay;

Node Red: Phan mém ma nguon mé cla IBM gidp 14p trinh vién dé
dang tiép can lap trinh loT/Robot;

Ngon ng lap trinh C/Python trén may tinh nhung Pi;

K12 Maker: bd mach céng s,uét, tin hiéu v&i 4 dau ra déng co modt chiéu,
4 déng co servo, 10 cam bién;

Nguén 2600mAh Li-po 3S — 11.1V;

Bbéng co DC va ddng co servo;

Cam bién: cdm bi,én anh sang phan biét mau sac, cdm bién tiém can vat
can tir xa, cébng tac hanh trinh — vat can gan
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< Cac thiét bj can thiét dé lap trinh Robot

Cam bién n Tay diéu khién
» Bluetooth

/ ~ . -
& Bluetooth! e

~ @ python

‘ Programming

Ngdn ngi¥ lap trinh

Wifi

=

Thiét bi lap trinh

Do tai ché + KIT
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< Céac céng nghé can tim hiéu dé lam robot di déng:

-May tinh nhing raspberry Pi 4: dong may tinh nhing, san phadm céng nghé wa thich nhat
hién nay.

- Node Red: Phdn mém ma nguén mé cla IBM gilp 13p trinh vién dé dang tiép can 1ap trinh
loT/Robot;

-Ngén ng lap trinh C/Python trén may tinh nhung Pi.

- K12 Maker: bd mach cdng suét, tin hiéu v&i 4 dau ra ddng co mét chiéu, 4 déng co servo,
10 cdm bién.

- Ngudn 2600mAh Li-po 3S — 11.1V.

- PBbéng co DC va déng co servo.

- Cam bién: cdm bién anh sang phan biét mau sac, cadm bién tiém can vat can t xa, céng
tac hanh trinh — vat can gan.
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* Tin hiéu la gi

Khi nghién ciru mét hién twong vat ly nao dé, nguwdi ta thwdng quan sat
nhirng dai lwong vat ly dac trwng cua hién twong nay. Phwong phap quan
sat chinh thwéng dung la do lwdng. Cac dai lwong vat ly duwoc chuyén thanh
nhirng dong dién hay hiéu dién thé, dwoc goi la tin hiéu ma cac may do co
thé thu nhan dwoc. Nhuw vay, thdng tin dac trwng cla cac dai lwong vat ly
dang dwoc quan tam sé hoan toan dwoc chira dwng trong cac tin hiéu nay.
Hinh 1.1 biéu dién mdt tin hiéu bang mot ham toan hoc x(t) bién thién theo
bién déc lap t. w©

MAA
/ VAR,

Hinh 1.1: Biéu dién tin hiéu lién tuc bing ham toan hoc.
Thong thwdng,t chi dinh thdi gian, tuy nhién tbng quan hon t co thé cé bat cr
dang nao, va la mét bién v hwédng hoac la nhiéu bién vé hwdng doc: lap
....... -tO’). 93
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% Xir Iy tin hiéu
Thiét k& mot hé théng dé thu thap théng tin ta quan tam chira trong tin hiéu
dau vao x(t) dwoc goi 1a x& Iy tin hiéu. Nhw thé, néi mdt cach rat tbng quat,
X 1y tin hiéu bao gébm tat ca nhirng &p dung ma chuing ta cé thé hinh dung,
can s dung tat cad cac phwong phap luan hién hiru trong dién t, loc tin
hiéu, x ly thdng tin, Iy thuyét nhan dang, v.v...

04

I I 1 I
& 1.5 4 4.5 a 5.5 & 6.5 T 7.5 &

.Lt!-'.'l-:lHIh

{a) Dii litu EEG thé; 2048 méu
.-m.—i

I | I I

.LJ.:-:H:-:-L
T

1 1 I I
b 15 4 4.5 i 5.5 i B.5 T .5 s

{b) EEG da dude loai bé tin s6 dién ludi 50 Hz; 2048 miu

Loc mdt tin hiéu t&c loai ra khdi tin hiéu nhirng thanh phan dwoc xem la
nhiéu cua tin hiéu.
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<% COng nghé x& ly tin hiéu sb
Hién nay, ngudi ta da thiét ké nhivtng may tinh nhé dac biét dé st dung cho
X ly tin hiéu c6 chat lwong tét hon rat nhiéu va gia ré hon rat nhiéu so véi
cac may tinh phd cap. Nhirtng may tinh x& ly tin hiéu sd nay co tén la bd vi
x(r Iy tin hidu(DSPP)*. BS vi x( Iy tin hiéu DSPP 12 mot b vi xt Iy dac biét co
cau tric dworc thiét k& mot cach tbi wu dé thwe hién nhanh chong mét sé khoi
lwong tinh todn I&n va phire tap can thiét cho cac thuat toan x ly tin hiéu sb.
Trong cac thuat toan xt Iy tin hiéu, phép tinh co ban nhat |a nhan réi cdng va
lwu gilr két qua. Ngoai hoat déng tinh toan, DSUP ciing can thuwdng xuyén
doc dir liéu dau vao va viét dir liéu dau ra that nhanh, vi hau hét cac ap dung
thuc té deu theo thoi gian thuc. Nhw thé néu ta mudn b DSUP c6 chat
lwong cao, nd can c6 mot cau trdc thich ho’p, khac v&i moét bd vi x&r ly binh
thwdong. ‘ Y%

(a) TMXE320AV110PBM (b) ADSP-BF592DSP  (¢) dsPIC microcontroller
nsep

Hinh - M6t sb bd DSpP théng dung cla cac hang Texax Instru-ments, Analog Devices va Microchip.
95
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O Xu hwéng phat trién cac irng dung nhing trén nén tang Java (Android).
Trién khai va xac minh gidi phap cho phan mém nhung dwoc st dung trong xe
hoi nhw BSP (Goi hd trg bang), Phan mém nhdng, HMI (Giao dién nguwdi may),
Cum phan mém Autosar.

Thiét k&, phat trién va xac minh hé théng am thanh, kh&i dong thu déng (diéu
khién lai tw q’éng), théng tin giai tri, vién théng va an ninh mang cho cac dai gia
trén toan thé gidi trong nganh cong nghiép 6 6.

Lam viéc voi nh,i‘éu loai vi di‘éy khién tor NXP, Renesas, Infineon, phat trién cac
giai phap tién tien cho cac mau 6 t6 khac nhau nhw BMW, Toyota, Honda,
Nissan, Mitsubishi, GM, Volkswagen, Daimler, Geely, Huyndai, JLR
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O Cac rng dung nhing chay trén nén tang Java (Android) dwoc st dung sau day:

« Trong cac nganh may tinh, dién t&, vién théng ngan hang .... Hé théng nhing
dwoc sir dung rong rai

»  Hé thong nhing duoc tich hop ca phan mém va phan cirng, tich hop duoc 1
thiét bi lap trinh nhw vi x ly.

» Hé thong nhing va PC, thiét bj cam tay PDA c6 su khéc biét la do sy thiét ke dé
chuyén biét héa chirc nang cu thé nham tang chat lwgng cho hé thong giam
thiéu gia thanh.
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O Hai hwéng di cho rng dung nhang chay trén nén tang Java (Android

« Embedded software
Phat trién phat trién cac san pham phan mém cho cac san pham nhing, nhu 1a
application (web, desktop hay mobile app), firmware, OS (hé diéu hanh), driver,
V...V.

« Embedded hardware

Thiét ké board mach hay con goi la thiét k& PCB, test board mach. Céng viéc
nay doi hoi phai rat gioi vé phan cirng va dién tu.
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« M6t s6 phan mém nhung chay trén hé diéu
hanh Android
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« Hé thong dinh vi trong nha thO’I gian thwc
v¢®i iBeacons + Raspberry Pl + Android
Thinas loT
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hién vi tri (proximity), ho&c 1a doc cac di¥ liéu cam bién. Sau
do ban sé tdng hop cac théng tin vé mai trudng thwe dé xay
dwng mét dw an loT hoan chinh (nhw hé thc“')ng dinh vi thoi
gian thywc RTLS).
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Q Tw rat s&m, cac "éng I&n" nhw IBM, Microsoft, Intel da chuyén hwéng
mot s6 bd phan nghién clru phat trién clia minh sang lam hé théng
nhung. Microsoft, tén tudi gan lién v&i cac chwong trinh cho Desktop,
cling khéng thé dirng ngoai cudc. San phdm nhung dién hinh cda hang
nay I hé diéu hanh Windows CE, may choi game Xbox...

0 O céac hé nhung clha Mircrosoft, chirc ndng xt& ly tinh toan dwoc tng
dung cu thé cho céc thiét bi vat ly nhw dién thoai di ddng, do dién to
cam tay, thiét bi y t&, cac phwong tién van tai théng minh, may do, thiét
bi gia dung thong minh...
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d Phan mém do Microsoft sadn xuat dwoc cai san vao cac san pham va
chung dwoc sir dung ngay cung véi do dién tr dé ma khéng can co sw
cai dat cua nguwoi sir dung hay ngudi thir ba.

Q Céc phan mém nhung dwoc cai dét cé trong cac san pham nhu: TV, td
lanh, may giat, diéu hoa nhiét dg, dién thoai... hay bat ky vat dung, thiét
bi dién tir hién dai nao.
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