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LOI GIOI THIEU

Moén hoc PHAT TRIEN UNG DUNG CHO CAC THIET BI DI DONG la
mon hoc thudc phan kién thirc chuyén nganh trong chuong trinh dao tao dai hoc
nganh Cong nghé thong tin, chuyén nganh Cong nghé phan mém ctia Hoc vién Cong
nghé Buu chinh Vién thong.

Bai giang moén hoc PHAT TRIEN UNG DUNG CHO CAC THIET BI DI
PONG dugc két cdu thanh 4 chuong:

Chuong 1: TONG QUAN PHAT TRIEN UNG DUNG CHO CAC THIET BI
DI DPONG

Chuong 2: LAP TRINH UNG DUNG ANDROID CO BAN

Chuong 3: LAP TRINH UNG DUNG ANDROID NANG CAO

Chuong 4: PHAT TRIEN UNG DUNG DA NEN TANG

Bai giang duoc bién soan méi 1an ddu véi mong mudn cap nhat nhimng kién
thirc va cong nghé mai nhat cho linh vyc phat trién ing dung trén thiét bi di dong cho
sinh vién nganh Cong ngh¢ thong tin.

Mic du, tap thé tac gia dd c6 nhicu ¢ ging trong qua trinh bién soan, nhung
do bién soan 1an dau nén tap bai giang kho tranh khoi nhing thiéu sot nhat dinh.
Chung t6i rat mong nhan duoc y kién dong gop cia ban doc dé tiép tuc hoan thién va
nang cao hon nita chat luong bai giang.

Chung t6i xin chan thanh cam on c4c ban dong nghiép da gop ¥, giup do trong
qua trinh bién soan bai giang nay.

Tap thé tic gia
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CHUONG 1: TONG QUAN PHAT TRIEN UNG DUNG CHO CAC
THIET BI DI PONG
Noi dung chwong ndy nham gi6i thiéu mot cach téng quat vé cac van dé lién
quan toi viéc phat trién ung dung trén dau cudi di dong. Noi dung trinh bay bao gom:
- Gi6i thiéu vé dau cudi di dong.
- Gi6i thiéu vé hé sinh thai di dong.
- Gidi thiéu vé quy trinh phat trién ung dung di dong.
- Gi6i thiéu vé hé diéu hanh di dong.
- Gi6i thiéu vé cac k¥ thuat phat trién tng dung di dong.
- Gidi thiéu mot s6 ngdn ngir lap trinh cho ung dung di dong.
1.1. GIOI THIEU VE THIET BI DI PONG
1.1.1. Khdi ni¢m thiét bi di dong
1.1.1.1. Khai niém
Pau cudi di dong 1a bat ky thiét bi tinh toan cam tay di dong. Mot dau cudi di
dong thong thudong c6 mot s6 dic tinh chinh nhu sau:
- C6 man hinh va ban phim cho phép ngudi dung tuong tac va nhap li¢u.
- Cho phép ngudi ding mang theo dé dang.
- C6 kha ning két n6i mang.
- Cho phép thuc thi nhiéu tac vu.
1.1.2. Phén logi Piu cuéi di dong
C6 nhiéu cach phan loai dau cudi di dong. Trong bai gidng s& tap trung vao phan
loai dau cudi di dong theo tiéu chi dya trén muc dich sir dung cua dau cubi di dong.
Theo muc dich st dung dau cudi di dong, tir nhirng nam 1990, dau cudi di dong duoc
phén chia nam chung loai chinh sau:
1.1.2.1.Thiét bi kj thudt sé hé tro ca nhin (PDA) / Thiét bi ky thudt s6 hé tro
doanh nghiép (EDA)
PDA / EDA 1a dau cubi di dong hd trg nguoi ding quan 1y cac thong tin nguoi
dung / doanh nghi¢p dudi dang s6 hoa, nhu: tai liéu, ca nhac, hinh anh, video, s6 dia
chi, email, tin nhén, lich nhic nho...
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Hinh 1.1. P835 WVGA PDA cua hang ASUS

Hinh 1.2. MC55 EDA cua hang Motorola

PDA/ EDA xiy dung trén nén tang la mot may tinh ca nhan bo ti day di phan
ctmg va phan mém. Su két hop gitta sttc manh ctia may tinh dé ban va kha ning di
chuyén cao da khién PDA/ EDA tro nén kha gan giii va dé dang sir dung v6i ngudi
dung.

1.1.2.2.Dién thogi di dong (Mobile phones)

Dién thoai di dong, hay con goi 1a dién thoai cam tay, 1a thiét bi vién thong lién
lac ¢6 thé str dung trong khong gian rong, phu thudc vao noi phi séng ctia nha cung
cap dich vu. Chat lwong song phu thudc phan 16n vao thiét bi mang va dia hinh noi
sir dung may, chir it khi gi¢i han vé khong gian. Trong thoi dai ngay nay, dién thoai
di dong dang 12 mot thiét bi khong thé thiéu trong cudc sdng.

Dbién thoai di dong st dung dugc nho kha nang thu phat song. Ngay nay, ngoai
churc nang thyc hién va nhan cude goi, dién thoai di dong con dugc tich hop cac chirc
ning khac nhu: nhan tin, duyét web, nghe nhac, chup anh, quay phim, xem truyén
hinh...

May dién thoai di dong hién nay dugc chia lam hai chung loai sau:

Dién thoai di dong tinh nang (feature phones) : 1a dién thoai di dong khong sir
dung h¢ diéu hanh hodc st dung hé diéu hanh coa riéng hang. Pién thoai loai nay co
tinh nang rat don gian.
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NOKIA 6030
NOKIA 7260 NOKIA 2310

Hinh1.3. M6t s6 dién thoai di dong tinh ning ctia hing Nokia chay hé diéu hanh
Series 40 (S40)

Dién thoai di dong thong minh (smartphones):

- 1= O
o

B3 Q825

hTe
L
i

BlackBerry
Curve

iPhone 4 LG Revolution HTC Trophy

Hinh 1.4. Mot s6 dién thoai thong minh

Dién thoai thong minh 1a dién thoai di dong tich hgp mot nén tang hé diéu hanh
di dong véi nhiéu tinh nang hd tro tién tién vé dién toan va két ndi dua trén nén ting
co ban cua dién thoai di dong thong thuong.

Thoi ky dau dién thoai thong minh bao gdm cac tinh ning cia dién thoai thong
thudng két hop véi cac thiét bi pho bién khac nhu PDA, thiét bi dién tir cAm tay, may
anh k¥ thuat sb, hé théng dinh vi toan cau GPS... Ngay nay di¢n thoai thong minh
bao gom tit ca cac chirc ning cta laptop nhu két ndi mang wifi, 3G/4G, Bluetooth,
chay céc ung dung di dong (Vi du: Web browsers, games, cameras, video players),
ddng bo hoa dit liéu véi mdy tinh va cac thiét bi khéc. ..

Nhitng dién thoai thong minh hién nay dua trén nén tang ciia mot sé hé diéu
hanh phd bién nhu : Android ctia Google, iOS cua Apple, Windows phone cta
Microsoft
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1.1.2.3.May tinh bang (Tablet computer)

Hinh 1.5. May tinh bang

May tinh bang la mot loai thiét bi may tinh tat ca trong mdt vi man hinh cam

g, sir dung but cam Gng (néu c6) hay ngon tay dé nhap dir liéu thong tin thong qua
ban phim 4o, thay cho ban phim va chudt may tinh cia may tinh thong thuong. May

tinh bang thuong kha nhd gon va tién lgi cho nguoi st dung mang theo bén minh

dung cho cac muc dich nhu : ludt web, xem video, doc sach, choi game.

Vi du mot s6 may tinh bang: Samsung Galary Tab 3 Lite, Asus Memo Pad HD
8, Huawei MediaPad 7 Youth, Archos 80 Titanium, Amazon Kindle Fire 2013, Apple
iPad Air, Apple iPad Mini 2 Retina...

Mot s6 dic tinh chinh ctia may tinh bang :

Chay hé diéu hanh di dong (Mobile OS): Ciing giéng nhu thiét bi may
tinh khac, may tinh bang c6 thé chay mdt s6 hé diéu hanh. Céc loai may
tinh bang ctia cac hang khac nhau s€ chay cac hé diéu hanh di dong khac
nhau. Cac hé diéu hanh pho bién nhat hién nay bao gdbm : Apple iOS,
Mac OS X, Microsoft Windows, Google Android. Cac hé diéu hanh
khac it phd bién hon bao gom Windows C, Chrome OS va céac phién ban
khéc nhau ctia hé diéu hanh Linux.

Tich hop 6 dia luu trit trang thai (Solid-state drives): cho phép mdy tinh
khoi dong va chay chuong trinh nhanh chong.

C6 kha nang két ndi mang Wifi, 3G/4G.

C6 kha ning két nbi Bluetooth.

1.1.2.4.May tinh cd nhan siéu di dong (Ultra-Mobile PC, viét tit UMPC)
UMPC 1la mdt phién ban cua may tinh but, duoc thiét ké nho gon hon
subnotebook va hoat dong nhu mdt may tinh bang. UMPC c¢6 man hinh cam rng, ban

phim vat 1y, c6 thé co thém bat trdim cam tGng. Khong c6 ranh gidi rd rét giita
subnotebook va UMPC.

20



Hinh 1.6. Ultra-Mobile PC san xuat bi Gigabyte
1.1.2.5.Thiét bi vi tinh gdn theo nguwoi (Wearable computer)

Thiét bi vi tinh gan theo ngudi 1 thiét bi cong nghé chung ta c6 thé deo trén ngudi nhu
kinh, dong ho, day deo. ..

Hinh 1.8. Kinh thong minh Google glass
Thiét bi vi tinh gin theo ngudi dugce dwa ra nham muyc dich dinh hinh lai thoi
quen cuia con ngudi trong cudc séng véi sy hd tro cua cong nghé moi lic moi noi,
v6i mot s6 tinh ning tiéu biéu nhu:
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- Thong bao cho nguoi dung tin tire (vi du tin vé : thoi tiét, co phiéu), tin
nhan, tinh trang dd dung cia ban (vi du pin dién thoai sap hét).
- HO tro thyc sy khi tich hgp man hinh hién thi, giong noi, tri tué nhan
tao.
- Giao tiép v6i nguoi dung thong qua van ban, giong néi, hinh anh, video.
1.1.3. Lich sir hinh thanh va phdt trién ciia thiét bi di dong

MGdi loai dau cudi di dong déu c6 lich sir hinh thanh va phat trién riéng. Trong
pham vi bai giang ndy s& néu ra lich st hinh thanh va phat trién cua dién thoai di
dong, mot loai dau cudi di dong phé bién khong thé thiéu trong cudc séng con nguoi
hién nay.

Ngay 10/3/1876 dugc coi la méc son danh diu su ra doi cia dién thoai. Cha dé cta
chiéc dién thoai dau tién 1a Alexander Graham Bell ngudi Scottish-Scot lan, d4 dugc trao
bang sang ché dau tién cua My cho viéc phat minh ra dién thoai. Chiéc may thd so co
thé truyén duogc giong néi nay dd mé ra mot ky nguyén phat trién méi trong lich sir thong
tin lién lac, thay thé cho dién tin.

Hinh 1.9. Chiéc dién thoai du tién ra doi nam 1876
Vao ndm 1973, Martin Cooper d3 sang ché ra chiéc dién thoai di dong dau tién.
Dién thoai thoi ky nay goi 1a dién thoai dang cuc gach (Brick phone).

Hinh 1.10. Motorola Dyna-Tac - Cell phone d4u tién nam 1973
Motorola Dyna Tac mang hinh dang gan gidng dién thoai di dong ngay nay mic
du van con kha cong kénh, khong pho bién va chi phi dat hon dién thoai c6 day. Mot s6
dac tinh cta dién thoai nay nhu sau:
- Kich thudc 9 x 5 x 1.75 inches.
- Trong lugng: 2.5 pounds.
- Man hinh: khong c6.
- S bang mach dién: 30.
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- thoi gian no6i chuyén: 35 phut.
- Thoi gian sac pin: 10 gio.
- Dic diém: Noi, nghe, quay sd.
Giai doan nhitng nam 1988-1998 duogc goi la ky nguyén cia dién thoai dang thanh
keo (Candy Bar phone).

Hinh 1.11. Nokia candy bar phone
Dién thoai loai ndy c6 mdt sb dic tinh sau:
- HO tro két ni mang 2G nhu GSM, CDMA.
- Tiéu thu it ning lugng, nhd gon véi sy hd tro cla nhiéu tram thu phat
song ra doi.
- Chét luong thoai tot hon dién thoai thoi ky trudc.
- C6 thém chirc nang nhan tin qua SMS.
Giai doan nhiing nam 1998-2008 dugc goi 1a ky nguyén cua dién thoai tinh nang
(Feature phone).

Hinh 1.12. Bién thoai tinh nang Motorola RAZR

Pién thoai loai nay c6 mot sb dic tinh sau:

- Hb tro két néi mang 2.5G nhu GPRS.

- HO tro camera.

- HO tro thoai va nhén tin qua SMS, MMS.

- HO tro két ndi Internet toc do thap véi gia thanh cao va kha ning quang

ba thong tin con han hep.
Giai doan dau nhitng nam 2002 dén nay duoc goi 1a ky nguyén cia dién thoai
thong minh (smartphone).
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Hinh 1.13. Dién thoai thong minh cta hing BackBerry chay hé diéu Symbian

Dién thoai loai nay c6 mot so dac tinh sau:

HJ tro két ndi mang 3G, HSDPA, wifi.

Cho phép thuc thi céc tdc vu tuwong tu nhu trén may tinh thong thuong
nhu may tinh (PC).

Chay hé diéu hanh riéng (Vi du: Symbian, Android, iPhone, Windows
phone)

Man hinh réng, cam bién.

Nén tang di dong nay da va dang duogc quan tdm phat trién rat nhiéu boi
cac hang pho bién nhu Apple, Samsung, Motorolla, Nokia. ..

Giai doan cudi nhitng nam 2010 dén nay dugc goi 1a ky nguyén cua dién thoai

thong minh cam bién (touch phone).

Hinh 1.14. Mt s6 dién thoai thong minh cam bién

Dié¢n thoai loai ndy c6 mdt so ddc tinh sau:

Hb tro két néi mang 3G, 4G.

Hb trg két ndi GPS.

Giao dién ung dung than thién hudng téi nguoi dung.

Hb tro cam bién gia tdc.

Cho phép truy cap Internet téc do cao.

Cho phép 1ap trinh vién phat trién ing dung va dua 1én kho tmg dung.

Tom lai lich st hinh thanh va phat trién ciia dién thoai di dong trai qua céac thoi

ky sau:
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Hinh 1.15. Lich str hinh thanh va phaét trién cua dién thoai di dong

1.1.4. Céc dgc diém ciia thiét bi di dpng
Céc dau cudi di dong c6 rat nhiéu loai véi kich cd, giao dién hién thi, kha nang xir
Iy khac nhau. Nhung nhin chung ching c6 mét s6 dic trung co ban nhu sau:

- Kich thiede dau cudi di dong nhé gon: gitp thuan tién cho nguoi dung
trong viéc str dung va di chuyén. Chinh vi vay khi phat trién ung dung
di dong, ngudi phat trién can xdy dung giao dién tng dung c6 kich thudc
giao dién phu hop v6i dau cubi di dong dugc chon.

- Dung lwong bé nhé va téc dé xir Iy cia dau cudi di déng thwong nhé
hon so voi may tinh thong thwong, xét voi ca bo nho trong( RAM, ROM)
va bg nhé ngoai (disk). Chinh vi vay khi phat trién ung dung di dong,
ngudi phét trién can can nhac bo nhé danh cho tmg dung phai hop 1y voi
loai dau cudi di déng dugc chon.

- Két noi mang han ché, bang théng thap: mot so dau cudi di dong khong
cho phép két ndi dugc hét cac loai mang (vi du: mang khong day wifi,
3G, 4G...). Ngay nay hau hét cac dau cubi di dong c6 kha nang két ndi
v6i mang khong day wifi. Chinh vi vay khi phat trién ing dung di dong
c6 kha ning két nbéi mang, ngudi phat trién cin can
nhéc toi kha nang két ndi mang va yéu ciu bang thong cta loai ddu cudi
di dong duoc chon.

- Thoi gian phuc héi ngdn: do dau cudi di dong 1 loai thiét bi thuong
xuyén hoat dong va di chuyén, chinh vi vay yéu cau dit ra véi dau cudi
di dong 1a ¢ thé khoi dong trong vai gidy (vi du PDA), tham chi mot sb
dau cudi ludn ludn bat (vi du dién thoai di dong). Chinh vi vay khi phat
trién tng dung di dong, ngudi phat trién can dua ra cac xu 1y ¢ ting
trang thai img dung tuong Gmg voi hanh vi sir dung cta nguoi dung dau

25



cudi (theo mé hinh vong doi tmg dung di dong).

Thoi gian sit dung pin ciia dau cudi di déng giéi han. Chinh vi vay khi
phat trién tmg dung di dong, nguoi phat trién can t6i wu hiéu ning su
dung ung dung dé tiét kiém pin cho dau cubi.

Sw da dang vé nhdp dit liéu. Khi phat trién ing dung di dong, nguoi phat
trién can xéac dinh va xu 1y dit liéu twong Gng véi cac thao tic nhap liéu
tor nguoi dung (vi du nhap liéu thong qua man hinh cdm tng, thong qua
ban phim...)

1.2. GIOI THIEU VE HE SINH THAI DI PONG
Hg¢ sinh thai di dong 1a tap hop cac thuc thé hoat dong gén két théng nhét v&i nhau
nham cung cép cac ung dung, dich vu t61 nguoi dung thiét bi di dong. Cac thuc thé do

duoc bd tri trong céc 16p ciia hé sinh thai véi mdi 16p c6 mot vai tro nhét dinh nhu sau:

Services

Applications

Application frameworks

Operating systems

Platforms

Devices

Aggregators

Networks

Operators

Hinh 1.16. Chong céc 16p trong hé sinh thai di dong

1.2.1. Nha mang (Operators)

Nha mang di dong (MNO) 1a cc cong ty vién théng chuyén cung cap cac dich vu
khong day (wireless) cho céc thué bao di dong (Vi du dich vu thoai, tin nhén, truy cap

Internet).
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Hinh 1.19. Cac thé hé mang
1.2.3. Thiét bi (Devices)

Pau cubi di dong 1a bat ky thiét bi tinh toan cam tay di dong nhu dién thoai di dong,
may tinh bang, thiét bi doc sach dién tir. . .Trong ndi dung 1.1 da co6 gidi thi¢u chi tiét vé
dau cudi di dong.

1.2.4. Nén ting (Platforms)

Nén tang di dong hd tro ing dung trong viéc giao tiép vai thiét bj va 1a moi trudng
dé phat trién va chay ung dung di dong.

Nén tang di dong dugc phan chia thanh ba loai:

- Nén tang di dong doc quyén dugc cung cip boi nha san xuét thiét bi nhu
: iPhone, BackBerry, Palm.

- Nén tang di dong cap phép (ban cho nha san xuat thiét bi) : JavaME,
Windows

- Mobile, Brew.

Nén tang di dong ma ngudn mé (cho phép nguoi dung tai, chinh stra) nhu Android.
1.2.5. H¢ diéu hanh (Operating systems)

Hé diéu hanh di dong chay trén cac thiét bi di dong va diéu hanh hoat dong cua
thiet bi di dong. Mot s6 hé dieu hanh di dong pho bién nhu : Symbian, Windows Phone,
Android, Linux, Mac OS X, Palm OS...

Chu y rang khong phai tat ca cac thiét bi di dong déu c6 hé diéu hanh di dong (vi
du dién thoai dang tinh nang), ngay nay cac di¢n thoai thong minh déu c6 hé dieu hanh
di dong chay trén no.

1.2.6. Khung vrng dung (Application frameworks)

Khung tmg dung chay trén hé diéu hanh di dong, cung cap va chia sé cac dich vu
cho cac tng dung di dong phia trén n6, nhu cac dich vu: tin nhan, d6 hoa, vi tri, bao mat,
xac thuc, giao tiép... Tuy thudc vao moi nén tang di dong thi s€ cod cac khung tng dung
cho né.

Vi du mét s6 khung uimg dung nhu : Java, BREW, Flash Lite, Windows Mobile 6,
Cocoa Touch, Web.

1.2.7. Ung dung (Applications)

Ung dung di dong 1a nhing chuong trinh phan mém cai dat trén thiét bi di dong,
vi du: game, web browser, camera, media player...

Ung dung di dong co thé duoc cai dit sin co trén thiét b di dong ban ra hodc dugc
tao ra va phan phoi téi nguoi dung di dong thong qua kho tng dung di dong (nhu Apple
store, Google play, Windows phone store...)

1.2.8. Dich vu (Services)

Dich vy di dong 1 tit ca nhing gi nguoi dung dau cudi st dung nhu truy cp
Internet, gui tin nhan van ban, 1ay thong tin vi tri,...

1.3. GIOI THIEU QUY TRINH PHAI TRIEN UNG DUNG DI PONG
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C6 thé n6i mdi don vi phat trién tmg dung di dong thuong cé quy trinh phat
trién riéng tuy thudc vao cach thirc to chic va nghiép vu trong don vi minh. Nhung
nhin chung quy trinh phat trién tmg dung di dong pho bién thuong theo mé hinh co

ban sau:

T =

Final

Delivery
Requirement
Analysis

% Planning
B

s Yo

Hinh 1.20. Quy trinh phat trién (mg dung di dong

Miéu ta cy thé cac budc trong quy trinh trén nhu sau:
1.3.1. Y twéng (Concept)

Pé tao ra img dung di dong thi dau tién can co ¥ tudng cho tng dung. Y tudng cho
ung dung di dong c6 thé dugce nhiing ngudi phat trién ty dua ra hoac lam theo yéu cau
dat hang cua phia doi tac.

1.3.2. Phén tich yéu ciu (Requirement Analysis)

Sau khi ¢ ¥ tudng cho tng dung, ngudi phat trién can phan tich cic yéu cau can
thiét cho vi¢c phat trién g dung. Qua trinh phan tich yéu cau xét trén mét sO phuong
dién chinh sau:

- Phan tich twong tdc ngudi dung véi ing dung.
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Phan tich thoi quen sir dung cua nguoi dung véi ung dung.
Phan tich moi truong hoat dong cua ing dung (vi du: tuong tac gitta ing
dung voi moi truong mang, thiét bi...)

1.3.3. Ldp ké hoach (Planning)

Sau khi phan tich yéu cau tmg dung, budc tiép theo 1a 1ap ké hoach phat trién ing
dung dé bién y tuong thanh san pham tmg dung di dong cu thé. Qua trinh 1ap ké hoach
g6m mét sb khau chinh:

Xac dinh muc dich, pham vi cua dy an.
U6c luong chi phi du an.

Phan tich rui ro du an.

Lap lich.

1.3.4. Phat trién (Development)

Sau giai doan lap ké hoach, budc tiép theo 1a phan tich, thiét ké va lap trinh ing
dung. Giai doan nay gém ba khau:

Phén tich thiét ké phan mém (Analysis & Design): ngoén ngit md hinh
hoa thong nhét thudong sir dung dé phan tich thiét ké phan mém hién nay
la ngdn nglr UML.

Thiét ké dd hoa va thiét ké twong tac (Designing).

Lap trinh (Coding): tiy thudc vao tng dung phat trién trén nén tang di
dong nao thi 1ap trinh vién st dung ngon nglr va cong cu lap trinh phu
hop cho nén tang d6. Vi du: dé 1ap trinh ing dung cho Android thi sir
dung ngdn nglr 1ap trinh Java va cong cu lap trinh 1a Android Studio,
cho 10S thi sir dung ngon ngir lap trinh Objective C va cong cu lap trinh
la Xcode, cho Windows phone thi ngon ngir 1ap trinh 1a C#/ VB.NET va
cong cu lap trinh 1a Visual studio.

1.3.5. Kiém thir (Testing)
Sau giai doan phan tich, thiét ké va lap trinh img dung, budc tiép theo 1a kiém thir
phan mém. Giai doan nay gdm hai khau:

Kiém thir n6i bé phan mém (Testing): Giai doan ndy nim kiém tra xem
mg dung hoat dong tét & cac kich ban khac nhau trong pham vi ndi bd.
Céc loai kiém thir can xét dén d6 1a:

= Kiém thtr chic ning.

= Kiém thtr hiéu ning.

= Kiém thir bao mat.

= Kiém thtr théi quen st dung ctia ngudi dung.
Kho tng dung kiém thir phan mém (UAC — User Acceptance Testing):
Sau budc kiém thir ndi bo phan mém, ngudi phat trién tién hanh dua tng
dung 1én kho tng dung dé nguoi dung dau cudi khac c6 thé tai tmg dung
tir kho vé dung. Khi nhan dugc tmg dung do ngudi phat trién dua 1én,
kho ung dung tién hanh kiém thir phan mém.
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1.3.6. Phin phoi irng dung (Delivery)

Sau giai doan kiém thir tmg dung, néu tng dung khong c6 16i thi phan mém s&
xut hién trén kho tmg dung va ngudi ding ¢ thé vao kho tai va cai dit tng dung vé
may cua minh.

1.4. GIOI THIEU HE PIEU HANH DI PONG
1.4.1. Gioi thi¢u

Heé diéu hanh di dong (mobile OS) 1a phan mém hé thong chay trén thiét bi di dong,
dung dé diéu hanh, quan 1y cac thiét bi phan cimg va tai nguyén phan mém cua thiét bi
di dong. Hé diéu hanh di dong dong vai tro trung gian trong viéc giao tiép giita nguoi st
dung va thiét bi di dong, cung cip mot mdi truong cho phép ngudi sir dung phat trién va
thuc hién cac ing dung ctia ho mot cach dé dang. Mot s6 thiét bi di dong chay hé diéu
hanh di dong nhu dién thoai thong minh, mdy tinh bang, PDA...

1.4.2. Phan logi
Phan loai hé diéu hanh di dong theo nén tang di dong thi c6 mot sé dong hé diéu
hanh di dong pho bién nhu sau:
- Java ME OS
- Palm OS
- Symbian OS
- Linux OS
- Windows phone OS
- BlackBerry OS
- iPhone OS
- Android OS
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Hinh 1.22. Thi phin cta cac hé diéu hanh di dong trén thé gi6i toi hét nam 2017

1.4.3. Cdc dic diém co bén

HO) tro xir Iy da nhiém: hé diéu hanh di dong cho phép nhiéu ung dung
xu ly cung mot lac trén no.

C6 kha nang 1ap lich: cho phép thuc hién phan bo va gan quy trinh thuc
thi cho céc tac vy trong bo xir Iy dung thoi diém yéu cau.

Quan 1y bo nhé: cho phép cip phat va quan 1y bd nhd cap cho tmg dung.
Quan 1y hé théng tap tin, nhu cac thao tac doc, viét, truy Xuét tap tin cua
hé thong.

H5 trg giao dién ban phim: cho phép nguoi dung nhép liéu vao thiét bi.
H5b trg giao dién vao ra (I/O): cung cip cac giao dién khac nhau cho viéc
vao ra dit liéu nhu ban phim ctng, ban phim cam bién, man hinh, ...
Quan ly bao mat thong tin.

Xu ly dir liéu da phuong tién, nhu video, image, audio.

1.5. GIOI THIEU NGON NGU LAP TRINH CHO UNG DUNG DI

PONG

1.5.1. C++

Lich sir phat trién ciia C++

C++ ra doi vao giira nhitng nam 1980, 13 mot ngdén ngir 1ap trinh hudng ddi tugng
dugc mo rong tir ngdn ngik 13p trinh ciu trac C. Cho nén, C++ 1a ngdn ngi 1ap trinh nira
hudng dbi tuong, nira hudng cau tric.

Pic trung cia ngon ngir C++

Cho phép dinh nghia 16p ddi tugng.

Cho phép dong géi dir lidu vao cac 16p d6i twong. Cho phép dinh nghia
pham vi truy nhap dir liéu ctia 16p bang céac tir khéa pham vi.

Cho phép ké thira 16p véi cac kiéu ké thira khic nhau tiy vao tir khoa
dan xuét.

Cho phép 16p ké thira sir dung cac phuong thirc ctia 16p bi ké thira (trong
pham vi quy dinh).

Cho phép dinh nghia chong phuong thirc trong 16p ké thira.

Mot s6 nén tang di dong sir dung ngdn ngir C++

Nén tang di dong phd bién nhat hién nay sir dung ngon ngit C++ 1a Symbian,
Qualcomm’s BREW.

1.5.2. Java

Lich sir phat trién cia Java:
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Nam 1991, mot nhom ki su ciia Sun Microsystems muén 1ap trinh dé diéu khién
cac thiét bi dién tir nhu ti vi, mdy anh, 10 nudng...Ban dau, ho dinh dung C va C++
nhung trinh bién dich C/C++ lai phu thudc vao tirng loai CPU. Do d6, ho da bét tay vao
xay dung mot ngdn nglr chay nhanh, gon, hi¢u qua, doc lap thiét bi va ngon ngt “Oak”
ra doi va vao nam 1995, sau d6 doi tén thanh Java.

Ngo6n ngir 1ap trinh Java dugc Sun Microsystems dua ra gioi thi¢u vao thang 6 nam
1995 va da nhanh chong trg thanh mot ngdn ngit 1ap trinh ctia céc 1ap trinh vién chuyén
nghiép. Java duoc xdy dung trén nén tang cua C va C++ nghia 1a Java st dung ct phap
ctia C va dic trung hudng ddi tuong ctia C++. Java 1a ngdn ngit vira bién dich vira thong
dich. Pau tién ma nguén dugc bién dich thanh ma bytecode. Sau do6 dugc thyc thi trén
timg loai may nho trinh thong dich. Muc tiéu ciia cc nha thiét ké Java 1a cho phép nguoi
1ap trinh viét chuong trinh mét 1an nhung c6 thé chay trén cac nén phan cimg khac nhau.

Ngay nay, Java duoc sir dung rong rii, khong chi dé viét cac tmg dung trén may
cuc bo hay trén mang ma con dé xay dung cac trinh diéu khién thiét bi tr dong, PDA....

Pic trung ciia ngon ngir Java:

- Don gian

- Huéng ddi tuong

- Poc lap phan cing va hé diéu hanh

-  Manh mé

- Baomat

- Phéan tan

- Paludng

- Linh dong

Mot s6 nén tang di dong sir dung ngoén ngir Java

Nén tang di déng pho bién nhat hién nay sir dung ngon ngir Java 1a Android. Ngoai
ra con mot s6 nén tang khac nhu J2ME, BackBerry.

1.5.2. C#

Lich sir phat trién ciia C#

Céac ngodn ngit lap trinh NET ctia Microsoft, trong d6 c6 C# ra doi vao cubi
nhirg nim 1990 dé canh tranh véi ngdn ngir 14p trinh Java. C# 1a mot ngdn ngir hoan
toan huéng ddi trong, hon nita né con cung cip mot giao dién lap trinh dd hoa than
thién va dep mat véi truyén thong 1ap trinh kéo tha ctia Microsoft.

Pac trung ciia ngon ngir C#

- C# 1a mot ngdn ngit hoan toan hudng ddi tugng: tit ca cac thanh phan,
cac thuc thé trong chuong trinh déu dugc mo hinh dudi dang mot 16p
nhat dinh. Khong c6 dit liéu ty do va ham tu do trong chuong trinh.

- Cung cip giao dién lap trinh d6 hoa: 1ap trinh vién chi can kéo va tha cac
d6i tuong dd hoa cho tng dung cta minh.

- Cho phép lap trinh vién tu tao ra cac thu vién UserControl cua minh. Day
12 mot thu vién bao gém céac thanh phan duoc ngudi dung ty thiét ké giao
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dién, viét ma ngudn, dong goi va c6 thé st dung lai trong nhiéu g dung
khac nhau, tuy theo chirc nang ctia cac thanh phan.
Mot s6 nén tang di dong sir dung ngdn ngir C#
Nén tang di dong phd bién nhat hién nay st dung ngén ngit C# 1a Windows
phone.
1.6. THIET LAP MOI TRUONG LAP TRINH UNG DUNG DI PONG

1.6.1. Khdi ni¢gm h¢ diéu hanh Android

AaNno=k0ID

Android 1d mot h¢ diéu hanh dya trén nén tang Linux dugc thiét ké danh cho
cac thiét bi di dong c6 man hinh cam tng (vi du: dién thoai thong minh, mdy tinh
bang,...). Ban dau, Android duoc phat trién boi tong cong ty Android, véi sy hd tro
tai chinh tir Google va sau nay dugc Google mua lai vao nim 2005. Android ra mét
vao nam 2007 cung v6i tuyén bo thanh 1ap lién minh thiét bi cam tay md: mot hiép
hoi gdm céc cong ty phan cing, phan mém va vién thong voi muc tiéu ddy manh cac
tiéu chuan mo cho cac thiét bi di dong. Chiéc dién thoai dau tién chay Android dugc
ban vao thang 10 nam 2008.
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Hinh 1.24. May tinh bang chay hé¢ diéu hanh Android

Android c¢6 ma ngudn mé va Google phat hanh ma nguén theo gidy phép
Apache. Chinh ma ngudn mé cung v6i mot gidy phép khong c6 nhiéu rang budc da
cho phép céc nha phat trién thiét bi, mang di dong va cac 1ap trinh vién nhiét huyét
duogc diéu chinh va phan phdi Android mot cach ty do. Ngoai ra, Android con c6 mot
cong dong 1ap trinh vién dong déo chuyén viét cac tmg dung dé mo rong chirc ning
ctia thiét bi, bang mot loai ngdn ngit 1ap trinh Java c6 sira d6i. Vao thang 2 naim 2014,
c¢6 khoang 1.200.000 tng dung trén Android, va s luot tai tng dung tir Google Play,
ctra hang ung dung chinh cua Android, udc tinh khoang 29 ty luot.

Nhitng yéu t6 ndy da giup Android trd thanh nén tang dién thoai thong minh
pho bién nhat thé gidi, vuot qua Symbian vao quy 4 nam 2010 va duoc cac cong ty
cong nghé lya chon khi ho can mot hé diéu hanh khong nédng né, co kha nang tinh
chinh, va gia ré chay trén cac thiét bi cong nghé cao thay vi tao dung tir dau. Két qua
1a mac du duoc thiét ké dé chay trén dién thoai va may tinh bang, Android da xuat
hién trén TV, may choi game va cac thiét bi dién tir khéc.

Hinh 1.26. Tivi chay hé diéu hanh Android
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Hinh 1.27. Pong ho thong minh chay hé diéu hanh Android

Ban chit md ciia Android ciling khich 1¢ mot d6i ngii dong dao lap trinh vién va
nhitng ngudi dam mé sir dung ma ngudn mo dé tao ra nhimg du an do cong dong
quan ly. Nhitng dy 4n ndy bd sung cac tinh ning cao cp cho nhitng ngudi dung thich
tim to hodc dua Android vao cac thiét bj ban dau chay h¢ diéu hanh khac.

Android chiém 80% thi phan dién thoai thong minh trén toan thé gidi vao thoi
diém quy 3 nam 2013, véi tong cong 1 nghin ti thiét bi da duoc kich hoat. Sy thanh
cong cta hé diéu hanh ciing khién né tré thanh muc tiéu trong cac vu kién lién quan
dén bang phat minh, gép mit trong cai goi 1a “cudc chién dién thoai thong minh” giira
cac cong ty cong nghé.

Android 1.5: Android Cupcake

Android 1.6: Android Donut

Android 2.0: Android Eclair

Android 2.2: Android Froyo

Android 2.3: Android Gingerbread
Android 3.0: Android Honeycomb
Android 4.0: Android Ice Cream Sandwich
Android 4.1 to 4.3.1: Android Jelly Bean

. Android 4.4 to 4.4.4: Android KitKat

10. Android 5.0 to 5.1.1: Android Lollipop

11. Android 6.0 to 6.0.1: Android Marshmallow
12. Android 7.0 to 7.1: Android Nougat

13. Android 8.0 to Android 8.1: Android Oreo
14. Android 9.0: Android Pie

s = R

1.6.2. Pic diém co ban ciia H¢ diéu hanh Android
Céc dac trung co ban cua Hé diéu hanh Android

Bang 1.1. Céc diing trung co ban ciia H¢ diéu hanh Android
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Dic trung Miéu ta

Kétndi GSM/EDGE, I.DEN, CDMA, EV-DO, UMTS, Bluetooth, Wifi,
LTE, NFC, WIMAX

Luu trit Str dung co s¢ dir liéu quan hé SQLite ; Luu trit dit li¢u trong

b6 nhé thiét bi ; Luu trit dit liéu kiéu key/value

HO tro media

Theo chuan: H.263, H.264, MPEG-4 SP, AMR, AMR-WB,
AAC, HE-AAC, AAC 5.1, MP3, MIDI, Ogg Vorbis, WAV,
JPEG, PNG, GIF, BMP

Tin nhan

SMS, MMS

Web browser

Dua trén bd thu vién ma nguén mé WebKit

HO tro thiét bi phan cing

Accelerometer sensor, camera, digital compass, Proximity
sensor, GPS

Pa cham

HO tro man hinh da cham

ba nhiém

Ung dung c6 kha ning hoat dong da nhiém

Chia sé két ndi Internet

HO tro chia sé két ndi Internet nhu diém truy nhap c6 day /
khong day

HO tro flash Android 2.3 ho trg Flash 10.1

x . Lz Widget c6 kha niang tily bién cho phép nguoi ding mo rong
HO tro widget tlty bien hodc thu nho lai dé xem thong tin cho phu hop.
Da ngon ngit HO tro hién thi bang da ngdn ngit

1.6.3. Kién triic ciia Hé diéu hanh Android
Hé diéu hanh Android ¢ cac thanh phan phan mém chia thanh 5 phan voi 4
tang chinh trong so d6 kién trac nhu hinh dudi day:

Hinh 1.28. Kién triic cua hé diéu hanh Android

Chtrc nang chi tiét cta ting tang trong kién trac ctia hé diéu hanh Android nhu

sau:

Hat nhan ciia h¢ diéu hanh
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LINUX KERNEL

Display

Flash Memory Binder (IPC)
Driver

amera Driver
Camera Drive Driver Driver

Audio Power
Keypad Driver WiFi Driver Drivers Management

Hinh 1.29. Nhan Linux trén Android

Android st dung nhan Linux 2.6. Tang ndy cung cap chirc ning hé thong co ban
nhu giao tiép v6i ting trén, bao mat, quan 1y bd nhd, quan 1y cac tién trinh, ngian xép
mang va trinh diéu khién thiét bi (mdy anh, ban phim, man hinh hién thi, giao tiép
USB, giao tiép hong ngoai, khong day, v.v...). Ngoai ra, nhan Linux ndy ciing c6 vai
trd nhu mot 16p triru twong gitra phan ctng va phan mém.
Thuw vién va cic giao dién lap trinh ing dung

Android c6 mét thu vién kha phong phti cung cap sin dé nguoi 1ap trinh co thé
str dung. So do tom tat vé hé thong thu vién nay nhu sau:

LIBRARIES ANDROID RUNTIME

Surface Manager Media SQLite Core Libraries

Framework
M Oavirea

OpenGL | ES FreeType WebKit Machine

SGL SSL libc

Hinh 1.30. Thu vién va céc giao dién lap trinh tng dung Android
- BO thu vién: Android cung cip mot tap hop cac thu vién C/C++ nhu:
o OpenGL: thu vién dung dé tao ra cac dd hoa 3D dua vao
chuan OpenGLES 1.0.
o FreeType: thu vién hd trg xtir Iy bitmap, font, vector.
o SGL: thu vién co ban cung cap cac engine dd hoa 2D.
o Libc : thu vién C chuan, dugc toi wu cho céc thiét bi Linux-
based.
o SQLite: thu vién thao tac vdi co s¢ dit li€u quan hé nho
gon SQLite.
o SSL : thu vién hd trg st dung giao thic ma héa SSL
(Secure Sockets Layer) trong bao mat truyén thong
Internet
- Android runtime:
Android runtime cung cap mot tap cac thu vién 18i cho phép céc nha phat trién
viét cac ing dung Anroid st dung ngdn ngit 1ap trinh Java. Danh sach cac goi API co
ban sau dugc cung cp bai tat ca cac thiét bi trén nén Android:

Bang 1.2. Cac goi thu vién trong Java

Goi thu vién Miéu ta

android.util Goi t?én ich co ban bao gom nhiéB 16p mirc thap nhu cac 16p quan
] ly (List, Stack...), 16p xtr 1y chudi, 16p xtr Iy XML.

android.os Goi hé diéu hanh cho phép truy cap dén cac dich vu co ban nhu:

tin nhin, dong ho va g 16i.
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Goi d6 hoa cung cap cac 16p do hoa murc thap thuc hién cac chirc

android.graphics < A . h
droid.grap nang d6 hoa, mau, v€ co ban.
android.text Cong cu hién thi va xtr ly van ban
. ap cac 16p muc thap lam viée voi co so dit ligu nhu
android.database Cung cap cac fop muc thap Vise ¥ U
SQL.ite.
Céc giao tiep 1ap trinh ndi dung dugc dung dé quan ly truy céap
android.content dir li¢u va xuat ban bang cach cung cap céc dich vu thao tac voi
tai nguyén, nha cung cap ndi dung va cic goi.
oy Cung cap céc 16p giao dién nguodi dung co ban nhat. Tat ca giao
android.view A - e A o Ny A g
dién nguoi dung dugc tao ra déu phai sit dung mét tp cac view.
Xay dung ké thtra tir goi android.view. Widget bao gom nhiing
. thanh phan giao dién tao sin dé tao nén giao dién nguoi dung.
android.widget phan & T : & o nsw &

Céac widget bao gém danh sach, nat bAm, hdp nhép, cac kiéu trinh
bay (layout).

B API mirc cao cho phép img dung truy cép dén ban d6 Google
com.google.android.maps | san c6 cua Android, bao gom cac 16p MapView, Overley,
MapController dé twong tic véi ban d6 bén trong tmg dung
Goi tmg dung 1a mot gbi thur vién bac cao, cho phép truy cap dén
android.app dir liéu cia img dung. G6i tmg dung ciing bao gém Activity,
Service 13 thanh phan co ban ctia moi tng dung Android.

Bao gom mét tp cac 16p cho phép img dung truy cap dén dit liéu
android.provider tiéu chuan trong tat ca cc ban phan phdi Android (nhu dit liéu
danh ba).

Cho phép ung dung tao, nhan, theo ddi cudc goi, tinh trang cudc
goi va tin nhin SMS.

Bao gdm mot 16p WebView dé tao giao dién web nhung trong
android.webkit ung dung, lam viéc voi cac ndi dung web va mét trinh quan ly
cookie.

Ngoai cac thu vién chuan ctia Android, dé dap tmg tiéu chi phu hop vé6i nhiéu thiét bi khac
nhau, Android con ¢ thé ¢6 cac API phu thude thiét bi nhu: android.location, android.media,
android.opengl, android.hardware, android.bluetooth, android.net.wifi.

android.telephony

Ngoai ra, Android runtime cung cip may ao Dalvik — mot loai may o Java duoc
thiét ké dac biét va toi vu héa cho Android. May ao Dalvik st dung céc tinh nang c6t
16i ctia Linux nhu quéan 1y b nhé va da ludng, nhitng tinh nang nay déu c6 trong ngoén
ngir Java. May ao Dalvik cho phép tat ca cac ung dung Android chay trong tién trinh
riéng cua no.

Khung ung dung Android

AFPPLICATION FRAMEWORK

Window Content View

Activity Manager Manager Providers System

Telephony Resource Location Notification
Manager Manager Manager Manager

‘ Package Manager

Hinh 1.31. Khung trng dung Android
Khung tng dung Android cung cap nhiéu dich vu cip cao hon thong qua céc
API ¢ dang cac 16p Java tir Android SDK cho cac tng dung phia 16p trén. Cac nha
phat trién ung dung duoc phép sir dung cac dich vu nay trong cac tmg dung cta ho
(Vidu: dich vu két ndi Internet, dich vu SMS..)), diéu nay cho phép cac nha phat trién
kha nang xay dung cac ung dung cuc ky phong phu va sang tao.
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Co ban trng dung Android bao gém mot bo cac dich vu do hé théng cung cép,

bao gom:

Activity manager, fragment manager: quan 1y chu trinh song va diéu
huéng céc activity, fragment. Pong thoi quan 1y activity stack.

View system : mot tdp hop rat nhiéu cac view sir dung dé tao lap giao
dién nguoi dung cho céc activity, fragments.

Notification manager: cung cap co ché on dinh va quy ci cho viéc giri
cac thong bao dén nguoi dung thong qua cac alerts trong thanh trang thai
(status bar).

Content provider: cho phép cac tmg dung c6 thé truy cap va chia sé di
liéu v&i tng dung khac (nhu tng dung danh ba sin c6 trong dién thoai).
Resource manager: cho phép truy xuat cac thanh phan khong thudc ma
ngudn, chang han nhu: chudi ky tu (localized strings), d hoa (graphics),
file giao di¢n (layout files).

APPLICATIONS

Contacts Phone

Hinh 1.32. Cac tng dung trén Android

Pay 1a tang trén cung trong kién trac ctia hé diéu hanh Android. Mic dinh
Android tich hop sin mdt s6 ing dung can thiét co ban nhu: home, contacts, phone,
browser, camera. .. T4t ca cac ung dung chay trén hé diéu hanh Android déu duoc viét
bang ngdn ngit Java va duoc quan 1y béi may do Dalvik. Cac tmg dung nay c6 thé
dugc cung cdp san hodc duoc phat trién boi 1ap trinh vién. Khi tng dung dugc phat
trién bai 1ap trinh vién can dua tng dung 1én kho tng dung (vi du: Google Play,
Amazon Appstore), ngudi dung dau cudi co thé vao kho tai img dung vé mdy.

Sau khi ¢6 cai nhin tong quat vé kién tric ctia hé diéu hanh Android, ching ta
can hiéu qué trinh khoi dong cac thanh phan trong kién tric trén vao dién thoai
Android dién ra nhu thé nao?
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Hinh 1.33. Quaé trinh khoi dong hé diéu hanh vao dién thoai Android

Qua trinh trén dugc miéu ta cu thé nhu sau:

Khi nhan nit trén dién thoai dé khéi dong hé diéu hanh Android thi phan nhan
(Kernel) s& duoc khai dong trude tién va goi dén tién trinh khai tao (Init). Tai tién
trinh khéi tao ndy s& chay phan Daemons, Daemons 1am nhiém vu quan 1y phan ctng
cfip thép (vi du: usb, adb, debuger, radio...). Sau d6 tién trinh mdi Zygote va Runtime

s€ dugc goi déng thoi.

- Tién trinh mdi Zygote dugc goi nham khéi dong may ao Dalvik (Dalvik
VM) dé chay céc tng dung.

- Tién trinh Runtime dugc goi nham khoi dong trinh quan 1y dich vu
(Service Manager). Mot diéu can chu y ¢ day la bat ¢t mét dich vu chay
ngam nao déu phai dugc dang ky voi Service Manager (Vi du: Surface
Manager, Audio Manager...)

Tir day tat ca cac thanh phan khac trong hé diéu hanh Android s& dugc khoi

dong.

1.6.4. Cdc thanh phén vrng dung Android

Mot tmg dung trén Android dugc cdu thanh tir bén thanh phan chinh sau:

Bing 1.3. Cac thanh phan ciia ing dung Android

Thanh phén

Miéu ta

Activities

La thanh phan ti quan trong cua bat ky mot tmg dung Android.
Man hinh giao dién va xir ly tuong tic cua nguoi dung dugc quan
ly

boi Activity. Thong thudng trong mot tmg dung Android ¢6 thé c6
mdt hodc nhidu Activity, trong d6 c6 mot main Activity dé khoi
chay tng dung, Activity nay s€ goi cac Activity khac trong qua
trinh ng dung hgat dong.

Services

Dich vu chay ngam trong h¢ thong ma nguoi sir dung khong thay
dugc. Service st dung dé cap nhat dir li¢u, dua ra thong béo
(Notification).
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Vi du: khi ban yéu cau phat mot bai nhac, s€ c6 mot Service chay
bén dudi dé phat bai nhac. Khi ban download mot tap tin, s& c6 mot
Serive thuc hién tac vu download

Quan ly su kién, chuyén tiép su kién trong hé théng (Vi du: xtr Iy

Broadcast Receivers truyén thong giita h¢ diéu hanh va mg dung Android).
] 4 ) , 5 1 ’ \ h 5 t\ . A c~ , ,
Content Provider Cung cap cach thuc quan ly va chia s¢ tai nguyén gilra cac Ung

dung.

Ngoai ra, c6 mot s6 thanh phan khac dugc sir dung trong Gmg dung android, d6

la:
Bang 1.4. Céc thanh phan khac

Thanh phin Miéu ti |
La thanh phan giao dién dugc nhung vao Activity, c6 thé hicu
Fragment 1a mot sub Activity. Fragment dugc thém vao phién ban

Fragments Android 30 (API level 11). Viéc sir dung Fragment giai quy6t van
de khi cho phép ung dung chay trén cac dong thict bi c6 do phan
gidi khac nhau c6 man hinh giao di¢n ing dung phu hop.
La céac doi tuong hién thi trén giap di¢én tng dung (Vi du: button,

Views list, textbox...).View chi dugc hién thi 1én man hinh khi duoc dat
trong Activity.

Layouts Sglllo phép bo tri sap xEp céac views 1én giao dién img dung theo nhu
Dung dé truyén cac thong bao tir Activity ndy toi service hodc

Intents Activity khéc (Vi qdu: khi mé 1 trang web, ban guri 1 Intent di d€ tao
1 Activity moi hién thi trang web do).

Resources L}ru trit tai nguyén cta img dung, nhu: strings, constants, drawables
pictures.

Manifest File cau hinh cta iing dung.

Céc thanh phan trén khong nhat thiét phai c6 mat day du trong Gmg dung
Android. M6i mét thanh phan trén mudn duoc triéu goi trong ing dung thi bit budc
n6 phai duoc khai bao trong AndroidManifest.xml. Chiing ta c6 thé xem cac thanh
phan nao duoc st dung trong tmg dung bing viéc xem khai bao trong file

AndroidManifest.xml

1.7. KIEN THU'C CO BAN VE NGON NGU LAP TRiNH TREN
THIET BI DI PONG (JAVA)
1.7.1. Tap ky tw, tir khoa, dinh danh
1.7.1.1. Tap ky tu trong Java

- Téapcacchircaiinhoa: A,B,C,D,. ., Z

- Téap cac chir cai in thuong: a, b, c,d, ..,z

- Téap cac chir $6:0,1,2,3,..,9

- Cacdauchimcau:,.;:/?2[]{} ! @#$ " &* () +=-<>*¢

- Céc ki ty khong nhin thay: dau trong (Space), dau Tab, dau xudng dong

(Enter),

- Déu gach dudi _

1.7.1.2. Tap tw khoa trong Java

- Tu khoa la nhitng tir c6 y nghia xac dinh.
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- Thuong dung dé khai bao cac kiéu dit liéu, viét cac toan tir va cau 1énh.
- Chuy:
i. Khong dugc dung cac tir khoa dé dat tén cho hang, bién,
mang, ham,...
ii. Tu khoa phai viét bang chir thuong
Tap hop tat ca cac tir khod co thé duoc phan thanh cac nhom tir khoa sau day
dé dé nhd, dé tiép can:

Bang 1.5. Cac kiéu dir liéu trong Java

STT Loai Tir khoa
1 Kiéu dir liéu co ban byte, short, int, long, float,
double, char, boolean
LA . . Phat biéu lip do, while, for,
2 Phat biéu 1ap do, while, for, break, continue dt bicu b do, while, for
break, continue
3 Phat biéu ré nhanh if| else, switch, case, Phat biéu ré€ nhanh if, else,
default, break switch, case, default, break
< A , S Dic tinh ctia mot ph
4 Dac tinh cua mot phuong thire private, ac tinh cua mot phuong
. X thurc private, protected,
protected, public, final, static, abstract, . .
) . public, final, static, abstract,
synchronized, volatile . .
synchronized, volatile
5 Hang true, false, null Hang true, false, null
6 Lién quan t&i phuong thire return, void Licn quan to1 phuong thire
return, void
7 Lién quan t&i1 goi package, import Lién quan t6i g6i package,
q go1p g€, 1mp import
n Ve R Lién quan téi d6i twong new,
8 Lién quan t&i doi tuong new, extends, quat ong new
. . . extends, implements, class,
implements, class, instance of; this super . .
instance of; this super

2.2.1.3. Tén va cach dat tén
Trong Java, viéc dat tén 16p, cac bién, céac thudc tinh, cac phuong thir, hﬁng... phai
tudn theo cac quy tic sau:
- Chi duoc bat dau béng mot ki tu (chir), hoac mot diu gach dudi, hoac
mot ki tu $.
- Khéng c6 khoang trang gitra tén.
- Bat dau tir ki tu thir hai, c6 thé dung céc ki tu (chi¥), chit s6, diu $, dau
gach dudi.
- Khong trung véi cac tir khoa.
- Co phan bi¢t chit hoa va chir thuong
2.2.1.4. Loi giai thich
Trong chuong trinh can co c6 doan dic ta cha thich dé giai thich cong viéc hoac
cach thirc thuc hién dé tién cho nguoi doc hiéu va dé dang theo ddi.
Java hd tro 3 loai chu thich:
Chu thich trén mot dong: st dung ky hiéu /7. Tat ca ky tu sau déu “//” déu 1a cha
thich cho dén cubi dong.
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Vi du: // Dong nay dang duoc chu thich

Chu thich trén nhiéu dong: twong ty nhu trong C phan nam gitra cap dau /* va */
1a chu thich.

Vi du:

/*

* Chu thich nay dang dugc giai

* thich trén nhiéu dong.

*/

Chu thich trong tu li€u (javadoc): Day la loai chu thich dac biét duoc dat vao nhiing
chd thich hop trong chuong trinh dé javadoc co thé doc va sir dung dé tao ra tu lidu dang
html cho chuong trinh. Chiing dugc dat vao phén trudc dinh nghia cac 16p, interface,
phuong thirc va bién. Phan chi thich trong tur liéu duoc bat dau bang /** va két thuc bang
*/

Vi du:

/**

* Cai dat lop KhamPhaCntt

* Téc gia: khamphacntt.com.vn

* Phién ban: 1.0

*/

1.7.2. Céu trisc chung

Dang co ban ctia mét tip tin ma ngudn Java co ciu trac nhu sau:
package packageName; //Khai bdo tén goéi, néu cb
import java.awt.*; //Khai bdo tén thu vién s&n cé,néu cédn dung
class className //Khai bado tén 16p

{

/* Pay la dong ghi cha */

int var; //Khai bdo bién

public void methodName () //Khai bdo tén phuong thuc
{

/* Phdn than cua phuong thuc */

statement (s); //Lé&nh thuc hién

}

}
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Mot tép ma ngudn Java c6 thé c6 ba phan chinh:

Phén khai béo tén goi (khdi) bang tir khoa package.
Phén khai béo thu vién tham khao bang tir khoa import
Phén khai bao noi dung 16p bang tir khoa class.

Khai bao package

Package dugc ding dé dong goi cac 16p trong chuong trinh lai v6i nhau thanh mot
khéi. Pay 1a mot cach hitu hiéu dé luu tri cac 16p gan gidng nhau hodc co cing mot
module thanh mot khéi thong nhét.

Ct phap khai bao tén goi bang tir khoa package:

package <Tén gbi>;

Pé dat tén package trong chwong trinh, ngudi ta ¢6 thé tién hanh nhu dit tén thu
muc trén 6 dia. Nghia 1a bat dau bang tén co pham vi 16n, cho dén cac tén c6 pham vi

nho, cudi cung 13 tén cac géi truc tiép chira cac 16p. Trén thuc té pham vi dit tén goi
duoc tién hanh theo thir tu pham vi lon dén nho nhu sau:

Tén t6 chiic

Tén cong ty

Tén du an

Tén module trong du 4n

Tén cac chuc nang trong modul.

Tén mién cta cong ty 13 syz.com

Tén du an 1a pro

Du an ¢6 hai modul 1a mod1 va mod2

Modul mod1 ¢6 hai chirc ning 13 két ndi co sé dir liéu connection va biéu
dién dir liéu bean.

Modul mod2 c6 hai chirc ning 1a giao tiép interface va xir Iy yéu cau
process.

Khi d6, cau trac khoi cua du an dugc mo ta nhu hinh:
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Hinh 1.34. Kién tric khéi ctia du an
Khi d6, trong chiic ning bean c6 16p User, thi phai khai bao tén khdi trong 16p nay
nhu sau:

package com.xyz.pro.modl.bean;
U'u diém ciia package:

- Cho phép nhom cac l6p vao véi nhau thanh cac don vi nho hon. Viéc
thao tac trén cac don vi khdi s& gon hon thao tac trén mot tap cac 16p.

- Tranh xung dot khi dat tén 16p. Vi cac 16p khong cung package thi c6 thé
dit tén trung nhau. Khi s6 lugng 16p cua chuwong trinh qué 16n ta ¢ thé
tranh phai dit tén khac nhau cho céc 16p bang cach dit chung vao cac
package khac nhau.

- Cho phép bao vé€ céac 16p. Khi chuong trinh 16n, viéc chia nho chuong
trinh thanh cac package sé& thuan loi hon cho viéc quan 1y va phat trién.

- Tén gbi con duoc dung dé dinh danh 16p cho tmg dung.

- Dong Iénh khai bao tén khoi phai dugc dat dau tién trong tép tin ma
chuong trinh.

- Chi duoc khai bao t6i da mot tén khéi ddi véi mbi tép ma ngudn Java.

- Céc tép tin ctia cac 16p ndm cung goi tng dung phai dugc luu trong cling
mot thu muc (tén thu muc 1a tén khoi) theo cau tric khéi cua dy an.

- Tén khi nén dit theo chir thuong vi tén khdi s& 1a tén thu muc tuong
mg trong 0 dia, tronh nham 14n véi tén cac tép tin 14 tén cac 16p cla
chuong trinh.

- Khi khong phan chia chuong trinh thanh khéi (chuong trinh don gian),
khong can thiét phai khai bao tén khbi & dau chuong trinh.

Khai bao thu vién
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Khai bao thu vién dé chi ra nhitng thu vién d dugc dinh nghia sdn ma chuong
trinh s€ tham khao tdi. Ca phap khai bao thu vién vai tir khoa import nhu sau:

import <Tén thu vién>;

Vi dy, néu trong chuong trinh can dén cac thao tic chuyén doi kiéu dir liu tuong
minh (tir kiéu string sang kiéu int), thi ta s& phai tham khao thu vién java.lang

import java.lang.*;
Luuy:

- Néu mudn khai bao tham khao nhiéu thu vién, phai khai b4do tham khao
mdi thu vién vi mot tir khoa import.

- Néu chi tham khao mét vai 16p trong mot thu vién, nén chi rd tham khao
16p nao, thay vi phai khai bao tham khao ca goéi (bang ki hiéu “*”) vi
tham khdo ca goi s€ tang kich thudc tép tin class sau khi bién dich.

- Néu khong tham khao thu vién ndo, khong nhat thiét phai khai bao cac
tham khao véi tir khda import.

Khai bao lop

Phan thir ba 1a phan khai bao 16p va noi dung ciia 16p, phan nay luon bat budc phai
c6 d6i voi mot tép ma ngudn Java:
- Khai bao tén 16p voi tir khoa class.
- Khai bao cac thudc tinh cta lop.
- Khai bao cac phuong thirc cua 16p.

Vi dy chuong trinh java co ban cho phép hién thi thong diép “Hello World”:
package vidu;

//Pay la chuong trinh “Hello.java”

class Hello

{

Public static void main(String argsl[])

{

System.out.println (“Hello World”);

48



Pé bién dich ma nguén, ta s€ dung trinh bién dich javac. Trinh bién dich xac dinh
tén ctia file ngudn tai dong 1énh nhur mo ta dudi day (gia st dang & thu muc chira package
vidu va bién mdi truong PATH d3 dugc thiét 1ap dang qui cach):

>javac vidu/Hello.java

Trinh dich javac tao ra file Hello.class chira cac ma “bytecodes”. Nhitng ma nay
chura thé thyc thi dugc. Pé chuong trinh thuc thi duoc ta can dung trinh théng dich “java
interpreter” véi 1€nh java. Lénh dugc thuc hién nhu sau:

>javac vidu/Hello

Két qua s& hién thi trén man hinh nhu sau:

Hello World

Phan tich chuong trinh dau tién:

Trong Java, tt c4 mi 1énh déu phai duoc t6 chuc vao trong mot 16p nhat
dinh. Do d6, mdi tép tin ma nguén xac dinh it nhat mot 16p Java va tén
t&p tin phai trung vai tén 16p. Java phan bi¢t chir hoa va chir thuong, cho
nén tén tap tin cua chuong trinh trén phai trung véi tén 16p: Hello.java.
package vidu; DAy la dong khai bao tén khéi ciia chuong trinh, tép tin
Hello.java s& nam trong thu myc: ../vidu/.

Chuong trinh nay khong tham khao thur vién nao nén khong can 1énh
import nao. // Pay la chwong trinh “First.java”. Ky hiéu *// “ dung déchu
thich dong 1énh. Trinh bién dich s& bo qua dong chii thich nay. Java hd
tro hai loai chu thich:

o Loai chu thich trén mot dong, dung “//. Trinh bién dich s€ bo
qua ndi dung bat dau tur ki hi¢u “//” cho dén hét dong 1énh chua
no.

o Loai cht thich trén nhicu dong ¢4 thé bt dau véi “/** va két thic
v6i “*/”. Trinh bién dich s€ bo qua ndi dung nam gitra hai ki hiéu
nay. L .y

Dong keé tiép khai bao 16p c6 tén First: Bat dau véi tir khod class, ke dén

1a tén 16p:

class First

Mot dinh nghia 16p nam tron ven giita hai ngoic moc mé”{* va dong

“1» Céc ngodc nay danh ddu bat dau va két thuc mot khoi 1énh.

public static void main (String args|[ ])

Day 1a phuong thic chinh, tir ddy chuong trinh bat dau viéc thyc thi ctia

minh. Tt ca cac tng dung java déu sir dung mot phuong thirc main nay.

Tir khod public 1a mot chi dinh truy xuét. Né cho biét thanh vién cia 16p

c6 thé duoc truy xuét tir bat cir dau trong chuong trinh.

Tur khoa static cho phép main dugc goi téi ma khong can tao ra mot thé

hién (instance) cta 16p. N6 khong phu thudc vao cac thé hién cua 16p
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duoc tao ra.

Tir khoa void théng bao cho may tinh biét rang phuong thirc s& khong
tra lai bat cr gia tri nao khi thyc thi chuwong trinh.

String args[] 14 tham s6 ding trong phuong thirc main. Khi khong c6
mot thong tin ndo duge chuyén vao main, phuong thirc dugc thyc hién
v6i cac dit lidu rong — khong c6 gi trong dau ngoic don.
System.out.println(“Hello World”); Dong 1énh nay hién thi chudi “Hello
World” duoc truyén vao 1én man hinh.

1.7.3. Khdi niém, Phan logi kibu di li¢u

2.2.3.1

. Khdi niém kiéu dir liéu
Dit liéu : 1a tat ca nhitng gi dugc may tinh xur ly. Dir liéu duoc chira
trong bd nhd may tinh voi 1 ) lugng 6 nhd nhét dinh, tinh theo don vi
byte.
Kiéu dir liu dugc dinh nghia v6i 2 diém chinh:
o Mot tap hop cdc gia tri ma 1 bién thude kiéu d6 co thé nhan dugc.
o Trén @6 xac dinh 1 s6 phép toan.

2.2.3.2. Phan loqi kiéu dir liéu

Trong Java, kiéu dix liéu duoc chia thanh hai loai:

Cac kiéu dir li€u co ban
Céc ki€u dir li¢u doi tuwong

Bang 1.5. Kiéu dir liéu co ban

Kiéu dit liéu Miéu ta
byte Duing dé luu dir liéu kiéu s6 nguyén c6 kich thuéc mét byte (8 bit). Pham
vi bi€u dién gia tri tr -128 dén 127. Gia tri mdc dinh 1a 0.
Duing dé Iuu dit lidu kiéu ki tyr hodc s6 nguyén khong am c6 kich thude 2
char byte (16 bit). Pham vi biéu dién gia trj tir 0 dén u\ffff. Gia tri mic dinh 1a
0.
Dung dé luu dit liéu chi c6 hai trang thai dung hodc sai (d0 16n chi ¢6 1
boolean bit). Pham vi biéu dién gid tri 1a {*True”, “False”}. Gié tri méc dinh 1a
False.
short Dung dé luu di ligu 6 kieu s0 nguyén, kich ¢& 2 byte (16 bit). Pham vi
bicu dien gia tri tir- 32768 dén 32767. Gia tri mic dinh 13 0.
Dung dé Iuu dit liéu co kiéu s6 nguyén, kich c¢& 4 byte (32 bit). Pham vi
int biéu dién gia tri tir -2,147,483,648 dén 2,147,483,647. Gia tri mic dinh 1a
0.
float Dung dé luu dir lidu c6 kiéu s6 thuc, kich c& 4 byte (32 bit). Gia tri mic
dinh 12 0.0f.
double Dung qé Iuu dit iéu co kiéu s6 thuc c6 kich thudc 1én dén 8 byte. Gid tri
mac dinh 1a 0.00d.
| Dung dé luu dir liéu c6 kiéu son guyén c6 kich thudc 1én dén 8 byte. Gia
ong R \
tri mac dinh 1a Ol
Bang 1.5. Cac kiéu dir liéu doi twong:
Kiéu dit liéu Miéu ta
Array Mot mang cua cac dit lidu cung kiéu.
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Dt liu kiéu 16p doi tuong do nguoi dung dinh nghia. Chira tap céac thude
class U .

tinh va phuong thurc.
. Dir lidu kiéu 16p giao tiép do ngudi dung dinh nghia. Chtra cac phuong
interface L2

thirc cua giao tiép.

1.7.4. Bién, Hing, Todn tir
Dit lidu dugc chira trong may tinh c6 thé 13 bién hodc hing
- Bién la dai luong c6 thé thay ddi duoc gia tri.
- Hang la dai lugng c6 gia tri khong thay doi.
Bién va héng duoc Iuu trit trong b nhd va thuong dugce dat tén dé cho dé sir dung,
thay vi phai str dung dia chi 6 nh¢ ciing nhu gia tri cu thé ciia chiing rat kho sur dung.
Khai b4o bién
Cu phéap khai bao bién:
Kiéu div liéu tén_bién;
Vi dy khai béo bién x kiéu s6 nguyén :
ntx;
Pham vi hoat dong ctia bién
Mot bién c6 pham vi hoat dong trong toan b khéi 1énh ma n6 duge khai bao. Mot
khoi 1énh bat dau bang dau “{” va két thiic bang dau “}”:
Khai bio hiang
Ct phap khai bao hang:
final kiéu_dit liéu tén_hdng = gid_tri can_gdn
Vi dy khai béo hang a kiéu s6 nguyén c6 gia tri bang 2:
finalinta = 2;
Cac phép toan
- Java cung cp cac dang phép toan (toan tir) sau:
- Toan tir s6 hoc
- Toan tu bit
- Toan tr quan hé
- Toan tir logic
- Toan tir dieu kién
- Toan tr gan

1.7.5. Lénh vao ra va diéu khién

Cac Iénh vao ra

Java cung cap san mdt bd thu vién chira cac ham xur li vao/ra trén cac thiét bi chuan
va cac thi€t bi ngoai vi 1a java.io.

Miéu ta chi ti€t vé cac 1€nh vao ra trong Java:

http://docs.oracle.com/javase/tutorial/essential/io/index.html
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Cac Iénh di€éu khién
Java cung cap hai loai cau trtic diéu khién:
Diéu khién ré nhanh

- Meénh dé if-else
- Ménh dé swich-case

Vong lap (Loops)

- Vong lap while
- Vong lap do-while
- Vong lap for
1.7.6. Lép, doi tuwgng
Trong ngodn ngit Java, 16p 1a mot don vi mau 6 chira dit liéu va ma 1énh lién quan
dén mot thuc thé nao dé. Khi xay dung mot lop, thuc chét 13 tao ra mot kiéu dit liéu.
Kiéu dit liéu méi nay dugc su dung dé xéac dinh céac bién ma ta thuong goi la “ddi tuong”.
Péi tugng 1a cac thé hién (instance) cua 16p. Tét ca cac dbi twong déu thudc vé mot 16p
c6 chung dic tinh va hanh vi. Mdi 16p xac dinh mot thyc thé, trong khi d6 mdi dbi twong
1a mot thé hién thuc su.
Hay néi cach khac : Java coi 16p 1a mot khuén mau (Template) ctia mot dbi tuong,
trong d6 16p chita cac thudc tinh va cac phuong thic hoat dong cta dbi tuong.
Khai bao lop
Mot 16p duoc khai bao voi cu phap:

<tinh chat> class <tén 16p>

Lép trong java c6 ba tinh chat dic trung béi ba tir khoa:

- public: Lép thong thudng, co thé dugc truy cap tir cac goi (package)
khéc, public 1a gia tri mdc dinh cho tinh chét cua 16p.

- final: Khai b4o 16p hang, 16p nay khong thé tao din xuat. Tuc 1a khong
¢6 16p nao ké thira dugc tir cac 16p co tinh chat final.

- abstract: Khai bao 16p triru tugng, 16p nay chi dugc phép chua cac
phuong thirc triru twong. Hon nita, khong thé tao cac thé hién (Instance)
clia cac 16p triru twong bang toan tir new nhu cac 16p thong thuong.

Vi du khai bao mot 16p thong thuong véi kiéu mic dinh 13 public v6i dong khai
bao
class Person

{}

Str dung lop
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L6p duoc st dung khi chuong trinh can mét déi tuong c6 kiéu cua 16p d6. Khi do,
dbi tuong dugc khai bao dua vao toan tir new:

<tén 16p> <tén dbi tuong> = new <tén 16p>();

Vi dy, mudn tao mot di twong c6 kiéu 1a 16p Person ta dung 1énh sau:
Person myClass = new Person();

Khai bao thugc tinh cia lé6p

<tinh chdt> <kiéu dit 1iéu> <tén thudc tinh>;

Khai bao phuwong thire cua lop

<tinh chdt> <kiéu trad vé> <tén phuong thtc> ([<cdc tham
6>]) [throws <cidc ngoai 1é&>]

—— ~ 0

Phwong thirc khéi tao cua l6p

Phuong thirc khoi tao (Constructor) dugce dung dé khoi tao mot thé hién cu thé cua
mot 16p, nghia 13 gan cac gia tri khai dau cho cac thude tinh, néu cé, va tao ra mot ddi
twong cu thé. Phuong thirc khai tao phai clng tén voi 16p.

1.7.7. Ké thira va da hinh

1.7.7.1. Ké thira

Su ké thira duoc str dung khi mudn tao mot 16p méi tir mot 16p da biét. Khi do, tat
ca cac thudc tinh va phuong thirc ciia 16p cii déu trd thanh thudc tinh va phuong thirc ciia
16p moi. Lop cii duoc goi 1a 16p cha, 16p mai duoc goi 1a 16p con.

Khai bio 16p ké thira

<thudc tinh> <tén 16p con> extends <tén 1ldp cha>

{
}

Khai bio phwong thirc nap chong
Khi mudn thay d6i ndi dung ctia cac phuong thirc dugc ké thira tir 10p cha, ta ding
cach khai bao phuong thtrc nap chéng. Thuc ra 14 khai bao lai mot phuong thirc méi co
cung tén va kiéu voi mot phuong thire da c6 trong 16p cha.
Vi du:
class Employee extends Person

{
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public float salary;

// Phuong thic khdi dung

public Employee (String name, int age, float salary)
{

super (name, age);

this.salary = salary;

}

// Khai b&o nap chdéng

public void show ()

{

System.out.println( name + “has a salary of” +
salary + “$/month”);

}

}

Quy tic truy nhép trong ké thira

Céc quy tac nay quy dinh kha ning truy nhap cua 16p con déi voi cac thudc tinh va
phuong thirc cta 16p cha:

private: chi dugc truy nhép trong pham vi 16p cha, 16p con khong truy
nhap duoc. Tat ca cac 16p ngoai 16p cha déu khong truy nhap dugc.
protected: 16p con c6 thé truy nhap dugc. Tét ca cac 16p khong ké thira
tir 16p cha déu khong truy nhap duoc.

final: 16p con c6 thé st dung dugc nhung khong thé khai bao nap chong
duoc.

public: 16p con co thé st dung va nap chong dugc. Tat ca cac 16p bén
ngoai déu st dung duoc.

Lop triru twgng

Lép triru tuong 1a mot dang 16p dac bigt, trong d6 cac phuong thirc chi dugc khai
bao & dang khudén mau (template) ma khong duoc cai dat chi tiét. Viéc cai dat chi tiét
cac phuong thirc chi dugc thyuc hién & cac 16p con ké thira 10p triru tuong dob.

Lép triru tuong duoc str dung khi mudn dinh nghia mot 16p méa khong thé biét va
dinh nghia ngay dugc cac thudc tinh va phuong thire cua no.
Vi du vé khai béo

[public] abstract class <tén 1lép>
{
}

1.7.7.2. Da hinh
Nap chong

Java cho phép trong cting mét 16p, c6 thé khai bao nhiéu phuong thirc c6 cting tén.
Nap chdng 13 hién tugng cac phuong thirc c6 cling tén. Co hai kiéu nap chong trong Java:

Céc phuong thirc cua cung mot 16p co6 cung tén. Khi hai phuong thire cia mot 16p
c6 cung tén thi bit budc chung phai co:
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- Hodc danh sach cac tham sb khac nhau.
- Hoic kiéu tra vé khac nhau.
- Hoic két hop hai diéu kién trén.
Pa hinh
Pa hinh 1a viéc triéu goi dén cac phuong thirc nap chong ctia ddi tuong. Khi mot
phuong thirc nap chong dugc goi, chuong trinh s& dya vao kiéu cac tham sb va kiéu tra
vé dé goi phuong thirc ciia ddi twong cho phu hop.
Chuong trinh sau minh hoa viéc khai bao nhiéu ham add() dé cong hai s hodc
cong hai xau ki tu.
public class Operator
{
// Cbng hai sbénguyén
public int add(int x, int y)
{
return (x + y);
}
// Céng hai sbthuc
public float add(flcocat x, float y)
{
return (x + y);
}
// Céng hai chudi ki tu
public String add(String a, String b)
{
return (a + b);
}
// Ham main
public static void main(String args(])
{
Operator myOperator = new Operator () ;
System.out.println (“The (5+19) is ” +
myOperator.add (5, 19));
System.out.println (“The (\”7ab\” + \”cd\”) is \””
+ myOperator.add (“ab”, “cd”) + “\””);
}
}

Chuong trinh 4.13 s& hién thi ra hai dong thong bao:
The (5+19) is 24
The (‘ab’ + ‘cd’) is ‘abcd’
Trong 16p Operator c¢6 hai phuong thiic cting tén va cing c6 hai tham s6 dau vao
13 add(). Khi chuong trinh thuc thi 1énh myOperator.add(5, 19), chuong trinh s& tu d6i
chiéu céac kiéu tham s, thay 5 va 19 c6 dang gan véi kiéu int nhét, nén phuong thic
add(int, int) s€ dugc goi va tra vé gia tri 1a 24.
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Khi chuong trinh thyc thi 1énh myOperator.add(“ab”, “cd’), chuong trinh s& tu dbi
chiéu cac kiéu tham s, thdy ‘ab’ va ‘cd’ c6 dang gan véi kiéu String nhat, nén phuong
thirc add(String, String) s& duoc goi va tra vé gia tri 1a ‘abed’.

1.7.8. Thuw vién co bdn

Java chudn cung cip mot s6 thu vién nhu sau:

- java.lang: cung cdp cac ham thao tac trén céc kiéu dit liéu co ban, xur li
16i va ngoai I¢, xur li vao ra trén cac thiét bi chuan nhu ban phim va man
hinh.

- java.applet: cung cap cac ham cho xay dung cac applet

- java.awt: cung cip cac ham cho xay dung cac tng dung db hoa véi cac
thanh phan giao dién multi media

- java.io: cung cap cac ham xur 1i vao/ra trén céc thiét bi chuan va céc thiét
bi ngoai vi.

- java.util: cung cip cac ham tién ich trong xt 1i lién quan dén cac kiéu
dit liéu c6 ciu trac nhu Date, Stack, Vector.

1.8. TIEN TRINH LAP TRINH UNG DUNG

Trong phan nay s& hudng din tao ra tmg dung Android “Hello world” theo 4 budc
trong quy trinh 18p trinh tng dung di dong.
1.8.1. Khoi chay vng dung

Bat visual studio vao chon New-> NewProject

Chon céac Loai Project khac nhau: Basic Activity, Empty Activity, Bottom
Navigation Activity...

Choose your project

Phone and Tablet Wear OS v Android Auto Android Things

Add No Activity
Basic Activity Empty Activity Bottom Navigation Activity
Fragment + ViewModel Fullscreen Activity Master/Detail Flow Navigation Drawer Activity
Empty Activity
Creates a new empty activity
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Hinh 1.35. Man hinh tao méi mdt Android Project

# Create New Project X
Configure your project

Name

HelloWorld

Package name

.
com.example helloworld

Save location

- Works\2018\Khoa CNTT\Lap Trinh Di Dong\2018.2019\Project\HelloWorld

Language
Java v
Minimum APl level | API 14: Android 4.0 (IceCreamSandwich) v

Basic Activity © Your app will run on approximately 100% of devices.

Help me choose
] This project will support instant apps
Use androidx.* artifacts

Creates a new basic activity with an app bar.

project location should not contain whitespace, as this can cause problems with the NDK tools.

Previous ext Cancel
Hinh 1.36. Man hinh nhap théng s khi tao méi mot Android Project

- Application Name: té€n ung dung.

- Package Name: nén viét thuong hét va phai it nhat co 1 dau chdm ngan
cach. Thuong tén (mg dung dat nhu thé nao thi tén géi sé twong tng 1a
com.exemple.ApplicationName

- Save Location: Chon vi tri luu du an

- Minimum API level: chon gidi han API thap nhit ma img dung c6 thé
cai dat ( Bién thoai d6 c6 API >= Minimum Required).

- Language: Chon ngén ngi thuc hi¢n 1a Java

Chon Next cho t&1 khi Finish.

Bam Finish, quan sat Package Explorer trong Android Studio
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# Helloword1 [CACong Viec- Works\2018\khoa CNTT\Lap Trinh Di Dong\2016. Ji - ivity_mein xmi [app] - Android Studio - o x
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Hinh 1.37. Ciu tric ciy trong Android project.
Giai thich y nghia cua cac file / folder dwoc tao ra khi ing dung dwoc khoi tgo:
Dy an android chtra cac loai mo-dun tng dung, tép ma nguén va tép tai nguyén
khac nhau dugc li¢t ké dudi day:
1. Manifests Folder
2. Java Folder
3. res (Resources) Folder
o Drawable Folder
e Layout Folder
e Mipmap Folder

« Values Folder
4. Gradle Scripts

Thuw muc Manifests

Thu muc Manifests chia file AndroidManifest.xml khi tao ra tng dung
android. File nay chtra cac thong tin vé Gmg dung nhu phién ban android, siéu dit lidu
(metadata), va cac thanh phan khéac cta tmg dung. N6 dong vai trd trung gian giita hé
diéu hanh va Gmg dung.

g Android ¥ O = & —

g app

‘;" manifests

:
java

% com.example.helloword!1

5 € MainActivity

8 com.example.hellowordI1 (androidTest)

g com.example.hellowordI1 (test)

.: java (generated)

Hinh 1.38. Thu muc Manifest
File AndroidManifest.xml

<?xml version="1.0"” encoding=“utf-8"7>
<manifest xmlns:android=“http://schemas.android.com/apk/res/android”
package="com.example.hellowordll”>

<application
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android:
android:
android:
android:
android:
android:

allowBackup="true”
icon="@mipmap/ic_launcher”
label="@string/app_name”
roundIcon="@mipmap/ic_launcher round”
supportsRtl="true”
theme="@style/AppTheme” >

<activity android:name=".MainActivity”>
<intent-filter>

<action android:name=“android.intent.action.MAIN” />

<category android:name=“android.intent.category.LAUNCHER” />

</intent-filter>
</activity>

</application>

</manifest>

sau:

Y nghia clia cic thanh phan trong file AndroidManifest.xml & vi du trén nhu

- Node gbc bat budc cia bat ky file AndroidManifest.xml nao 1a

<manifest>

- Tén package cia ung dung la multi.com, , dugc thiét 1ap thong qua thudc

tinh package cua <manifest> (package = “multi.com”)

- Version code cta img dung 1 1, duoc thiét lap thong qua thudc tinh
versionCode (android:versionCode =“1”). Gia tri cua version code cho

biét tng dung dang & phién ban th may, thay doi gia tri nay khi mudn
nang cap tng dung.
- Phan tir <application>...</application> dung dé thiét lap cac thong tin

ma ing dung str dung qua céac thudc tinh . Cu thé:

o lcon ung dung la file anh ic_launcher.png chtra trong thu muc

drawable (android:icon="(@drawable/ic launcher”).

Tén cia Ung dung dugc thiét 1ap thong qua thudc tinh label
(android:label="@string/app name”), khai ba @string/app_name
nham tham chiéu ti chudi app_name c6 gia tri “SampleProject”
trong file string.xml (¢ thu muc res/values).

Theme clia ing dung dugc thiét 1ap thong qua thudc tinh theme
(android:theme="“@style/AppTheme”), khai bao
@style/AppTheme nham tham chiéu t6i style c6 tén AppTheme
trong file styles.xml (¢ thu muc res/values).

Phan tir <activity>...<activity> ding dé khai bao activity s& dugc
goi trong tng dung. Phan tir activity nay chira phan tir con <intent-
filter> voi khai bdo: Tén action cua intent filter la
android.intent.action.MAIN cho biét activity nay dugc thuc thi
dau tién khi chay Gng dung; Tén category cua intent filter 1a
android.intent.category. LAUNCHER cho phép hién thi icon cua
mg dung. Céc activity khac khong duoc thyc thi dau tién khi chay
mg dung thi khi khai bao n6 khong can khai bao phan tir con
<intent-filter>.

Ngoai ra, tuy yéu cau cua ing dung, 1ap trinh vién s€ lya chon cac thanh phan
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can thiét trong file AndroidManifest.xml dé thiét 1ap cho ung dung. Thong tin chi tiét
vé cac thanh phan nay trén website:
http://developer.android.com/guide/topics/manifest/manifestintro.html

Thw muc Java

Thu muc chira toan bo cac file ma nguén duogc tao ra trong subt qué trinh phat
trién bao gém ca thu myc Test. Khi tao ra mét du &n méi, mac dinh 16p MainActivity
s€ dugc tao ra trong goi com.example.hellowordl

»«
&
I

Android ()

ject

app
manifests

'+ 1:Pro

we AndroidManifest.xml

java
com.example.hellowordI1
€ MainActivity
com.example.hellowordI1 (androidTest
com.example.hellowordI1 (test

ated

%> Resource Manager

java (ge
res
# Gradle Scripts

Hinh 1.39. Thu muc Java

package com.example.hellowordll;

import androidx.appcompat.app.AppCompatActivity;
import android.os.Bundle;

public class MainActivity extends AppCompatActivity {

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);

Thw muc Tai nguyén (res)
Thu muc tai nguyén la thu myc quan trong nhét vi né chira tit ca cac ngudn
khong phai ma nhu hinh anh, b6 cuc XML, chudi UI cho tmg dung Android.

res
drawable
@1 ic_launcher_background.xml
@1 ic_launcher_foreground.xml (v24
layout
sy activity_main.xml
mipmap
ic_launcher (¢
ic_launcher_round (6
values
@31 colors.xml
@1 strings.xml
@1 styles.xml
A Gradle Scripts

Hinh 1.40. Thu muc res
Thw muc res/drawable
Chtra cac loai hinh anh khac nhau dugc sir dung dé phat trién ing dung
Thw muc res/layout
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Thu muc Layout chira toan b cac file XML dugc dung d€ dinh nghia céac giao
di¢n tng dung. N6 bao gom tép activity main.xml thong thuong dé xac dinh giao
dién chinh.
<?xml version="1.0"” encoding=“utf-8"7>
<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android”

xmlns:app="http://schemas.android.com/apk/res-auto”
xmlns:tools="http://schemas.android.com/tools”
android:layout width="match parent”

android:layout height="match parent”
tools:context=".MainActivity”>

<TextView
android:layout width=“wrap content”
android:layout height="“wrap content”
android: text="Hello World!”
app:layout_constraintBottom toBottomOf="“parent”
app:layout_constraintLeft toLeftOf="“parent”
app:layout_constraintRight toRightOf="parent”
app:layout constraintTop toTopOf=“parent” />

</androidx.constraintlayout.widget.ConstraintLayout>

Thw muc res/midmap folder

Thu muc chira file launcher.xml x4c dinh cac icon nao duoc sir dung dé hién thi
mg dung trong man hinh chinh cta dién thoai (home screen). N6 chita nhiéu cac do
phan giai khac nhau ciia icons dua trén kich c& ciia thiét bi nhu hdpi, mdpi, xhdpi.

Thw muc res/values folder

Thu muc Values chira mot so cac file xml nhu chuoi (string), d0 mo (dimens),
mau sac va dinh nghia kiéu. Mt trong nhitng t€p quan trong nhat 1a tép String.xml
chura tai nguyén.
<resources>

<string name="“app name”>HelloWorld</string>
<string name="“checked”>Checked</string>

<string name=“unchecked”>Unchecked</string>
</resources>

Thuw muc Gradle Scripts

& Gradle Scripts
build.gradle (Project:
build.gradle (Module: app

11 gradle-wrapper.properties (Gradle Version

11 local.properties (SDK Location

Hinh 1.41. Thu muc Gradle Scripts
Gradle c6 nghia 1a hé théng s& tu xay dung va thu myc chira mot sb cac tép duoc
sir dung dé xac dinh cdu hinh build duoc ap dung cho cac modules trong tng dung.
Trong build.gradle (Project) cé cac script va trong build.gradle (Module) c6 cac
plugins va cac thyc thi (implementations) dugc sir dung dé cdu hinh build.
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1.8.2. Viét chwong trinh
Tao giao di¢én ting dung

Nhap dup chudt vao activity main.xml dé thiét ké giao dién g dung:

e activity_main.xml o strings.xml s styles.xml - i i € MainActivity.j: e ic_launcher_background.xml

Palette Q & — €  Ov  0OPixelv =28 © AppTheme¥ | & Default (en-us) ¥ 32% @ © Attributes Q% -
Common TextView @~ N, 0dp,| Si F|BY 2= I~ button
Text Sition 3 id button
ImageView
Buttons RecyclrView Declared Attributes R 2
Widgets <fragment> Layout
Layouts ScrollView
Constraint Widget
Containers Switch
Google
(]
0o v -e» 0 [~
@ 0
Component Tree e -
= Constraints
ConstraintLayout
oy Start — StartOf parent
extView —O—n
button o @ BUTTON @ ANV End — EndOf parent (0dp)
g —QO—n ]
" imageView ]

wrap_content

wrap_content

CHRIIRIR

a
Rl
bo oo

Hinh 1.42. Giao dién thiét ké (mg dung
Quan sat man hinh & trén ¢6 2 phan (GraphicalLayout va activity main.xml),
khi chinh stra 1 trong 2 phﬁn thi phén con lai s€ cap nhat tuong Ung, voi:
- Vung s 1: chinh 14 noi chita cac ddi twong hién thi giao dién (control,
layout, component...). Ban mudn st dung d6i tuong nao thi kéo tha né
vao ving sd 2. Vi du trong hinh trén, kéo tha mot Button vao va dit Id
no 1a “btnXinChao”.
- Vung 6 2: 1a giao dién, noi ma ban can thiét ké.
- Vung s6 3: cho phép thiét ké theo chiéu dimg hay chiéu ngang.
- Vung s6 4: chtic ning zoom in, zoom out dé dé thiét ké.
- Vung sb 5: noi thiét 1ap céc thudc tinh cho cac view dugc kéo tha vao
giao di¢n.
File activity main.xml cho phép tao giao dién bang ma xml

?xml version="1.0"” encoding=“utf-8" 7>
<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android”
xmlns:app="http://schemas.android.com/apk/res-auto”
xmlns:tools="http://schemas.android.com/tools”
android:layout width="match parent”
android:layout height="match parent”
tools:context=".MainActivity”>

<TextView
android:id="@+id/textView”
android:layout width=“wrap content”
android:layout height="wrap content”
android: text="“Hello World!”
app:layout_constraintBottom toBottomOf="“parent”
app:layout constraintLeft toLeftOf="“parent”
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app:layout_constraintRight toRightOf="parent”
app:layout constraintTop toTopOf=“parent” />

<Button
android:id="@+id/button”
android:layout width=“wrap content”
android:layout height="wrap content”
android: text="Button”
app:layout_constraintEnd_ toEndOf=“parent”
app:layout_constraintStart toStartOf="parent”
tools:layout editor_ absoluteY="434dp” />

<ImageView
android:id="@+id/imageView”
android:layout width=“wrap content”
android:layout height="“wrap content”
app:layout_constraintEnd_ toEndOf=“parent”
app:layout_constraintStart toStartOf="parent”
tools:layout editor absoluteY="536dp”
tools:srcCompat="Q@tools:sample/avatars” />

</androidx.constraintlayout.widget.ConstraintLayout>
Viét code xtr ly:

- Nhip dtp chudt vao MainActivity.java, viét code xtr Iy cho tmg dung nhu sau:

Android @ = & —  gactivity mainxml & strings.xml @ styles.xml #: AndroidManifestxml € MainActivityjava
app package com.example.hellowordll;
manifests
AndroidManifestxml import androidx.appcompat.app.AppCompatActivity;
e :

java
) e hellowordlt import android.os.Bundle;
com.example.hellowor

€ MainActivity & |public class Mainactivity extends AppCompatActivity (
com.example.hellowordl1 (androidTest
com.example.hellowordI1 (test N coverride
Java(c;;n; ;x:%;\e hellowordi1 super.onCreate (savedInstanceState) ;
© BuildConfig
com.example.hellowordI1.test }
€ BuildConfig

setContentView (R.layout.activity main);

}

Hinh 1.43. Viét code java xtr ly
Trong ham onCreate c6 mét s6 1énh:

- setContentView(R.Layout.activity main): day la lénh dung dé két ndi
giao dién thiét ké activity main.xml vao Activity. Vi activity main 1a
dinh danh cuia activity main.xml, dugc tgy dong sinh ra trong class
Layout cua file R.java.

- findViewByld(R.id.btnXinChao): truy xuat ddi tuong Button trén giao
dién c6 dinh danh btnXinChao lay tir R java.

1.8.3. Build irng dung

Bam chudt phai vao tmg dung trong Package Explorer, chon Run As, chon Android
Application. Khi d6 Android Project s& duogc tw dong bién dich va chuyén qua Android
Executable (.dex).

Tai thoi diém bién dich ung dung, Android s€ dich ma XML thanh 16p giao dién
Android dudi dang ma Java (Java bytecode).
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XLM Layout I
<xml....

</xml>

JAVA code
pucbli class ....
{

i

Hinh 1.44. Co ché dich XML thanh Java code
1.8.4. Chay chwong trinh va Debug
2.3.4.1. Chay chuong trinh
Sau budc bién dich, ung dung s& duoc dong géi thanh tap tin .apk. Pong thoi dya
vao loai thiét bi/ emulator, file .apk s& dugc tai va cai dat vao thiét bi android dugc chon.
Tai thoi diém chay tng dung (runtime): dau tién phuong thirc OnCreate() clia
activity dugc thuc thi cho phép giao dién ing dung duoc két noi vao activity qua ham

setContentView().
y /—\ Q)"

HelloWorld

Hello World!

, androic

Hinh 1.45. Ung dung Hello chay trén Android Virtual Device

Chon nat Home dé quay vé man hinh Home cua dién thoai. Sau d6 chon nut
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launcher dé xem danh sach cac tmg dung duoc cai dit trén thiét bi, trong d6 c6 img dung
SampleProject vira tao.

(O]
0
)
<
o
O]
7, @ )
L R 8
<
APl Demos BACKUP TEST Browser Calculator
(0]
By B :
Calendar Camera Clock Contacts

2 N

Custom Loca.. Dev Settings DevTools Downloads

¥ M B

Gallery  Gestures Buil Gmail Google

HelloWorld Maps Messaging Music

\

Hinh 1.46. Ung dung Hello cai dit trén AVD.

2.3.4.2.Gé 161 (debug)

Cong cu Android Studio Debugger cho phép theo ddi ting dung theo thoi gian thuec.
Ngoai ra né con cung cap thém thong tin vé thict bi da két ndi hodc may do dang dugc
str dung.

Breakpoint

Breakpoint 1a mot thuat ngit 1ap trinh c¢6 nghia 1 vi tri & dong code nao ma ta mudn
chuong trinh khi s€ ding tai do.

Chung ta c6 thé chén thém mot breakpoint (hodc nhiéu breakpoint tity ¥ mudn) ¢
vi tri ndo ma ching ta muon chuong trinh khi chay dén day thi dung lai. C6 nhi€u cach
de thém breakpoint.

Cach thém Breakpoint

Click vao vi tri mudn thém breakpoint. Sau d6 chon Run > Toggle Line Breakpoint.
MG{t vong tron mau do s€ xuat hién truc ti€p ngay bén trai ciia dong code ndy. Vung vong
tron mau do nay nam trong nguoi ta goi la gutter.
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package com.example.hellowordll;

import androidx.appcompat.app.AppCompatActivity;

import android.os.Bundle;
import android.widget.Button;

< public class MainActivity extends AppCompatActivity {

@override

of protected void onCreate (Bundle savedInstanceState) {
o

setContentView (R.layout.activi ty main) ;
Button btn= (Button) findViewById(R.id.button);
btn.setText ("Demo") ;

Hinh 1.47. Vi dy vé thém Breakpoint
Pé x6a diém breakpoint, c6 thé chon dong twong tu, sau d6 chon Run > Toggle
Line Breakpoint mét 1an nira d€ tat n6 di. Hodc don gian la click dap vao vong tron do.
Cach sur dung Breakpoints

Sau d0, co thé chay debug bang cach chon icon “Debug” & trén thanh cong cu.
Viéc ndy sé& chay ing dung & ché do debug 1én thiét bi hay may 4o.

N app ¥ LNexusSAPI23 ¥ | P sﬁ 3 B =l

€ MainActivity.java @1 ic_launcher_background.xml

Hinh 1.48. Debug
Mot khi img dung chay, ban mo dén man hinh ung dung ma dong code duoc dat
breakpoint trudc do co thé duoc goi. Néu dong code d6 duoc thuc hién, ung dung s&
dimg lai va man hinh console debuger s& xuét hién.

Debug 1 app # L
P Debugger [ElConsole +* b= ' ¥ ¥ ¥ A G ¥ F o
Il & Frames ~* = Variables &7 Watches o
u B 'main'@3,97.. [ + ¥ ¥ > =this = RestaurantsActivity$ 104448}
2. i ST 5 | "android.widget.ListView{914de75 .. View
LBl onltemClick(:37, RestaurantsActivity$1 (com.epicodus.myrestaurants)| ARdold-WldgeLListien N
@ f ®l=2
B . = restaurant = "Hawthorne Fish House"
oo
=}
%,
o|o®
g/
£ X
=2
3
a
*
&
P >
£ z
2
g S
< a
& £
* + - a v e
D.4:Run | @ 5:Debug A TODO i & Android Monitor  [5 Terminal 1@ 9: Version Control [l 0: Messages Eventlog [ Gradle Console
[ Gradle build finished in 425 927ms (a minute ago) 37:1 LF$ UTF-8% Git: 1.2_butterknifes x )

Hinh 1.49. Giao dién Debug
Khi tng dung dumg lai tai breakpoint, dé c6 thé kiém tra gia tri ctia cac bién thi
ching ta c6 mét cach. Cach don gian 13 di chudt qua cac bién dé thiy cac gia tri hién tai
cua no:

MLAD LVLAEW. DELAUAPLET \dudpLEr J,

®f mListView.setOnItemClickListener((adapterView, view,
String restaurant = ((TextView)view).getText
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Hinh 1.50. Chi tiét Debug
Néu chiing ta click vao biéu trong “+” & bén trai ctia cira s6 mau vang xuat hién
khi chung ta di chudt qua mdét bién, chiing ta c6 thé xem thém chi tiét hon
Piéu hwéng cac dong code khi debug
Khong chi can xem tai vi tri debug, ta can xem code chay c6 dung khong. Do d6
can phai xem chi ti€t cac budc trong Debug.

Delug 12345
7 il %] Frames -+* Variables
8 o i‘;" "main"@»?,.g?_._ E 1+ I3 Y = this = {RestaurantsActivity$1
: P adapterView = {ListView@4450
933 onltemClick():37, RestaurantsAc B . g :
| =
10@ Bl =2
= restaurant = "Hawthorne Fish
o
=
) .@..
E »
= X
s
z ?
=

Hinh 1.51. Cac nit can nhé khi Debug

1. Nut hién thi Breakpoint dang active

Nut nay c6 tac dung dit con trd trd lai vao vi tri ma dang debug 16i.

2. Step Over

Nt ndy sé gitip debug nhay xudng dong code tiép theo

3. Step Into

Nut nay s€ nhay vao bén trong ham

4. Force Step Into

Nt ndy s& cho phép nhay thang dén dong dau tién bén trong ctia ham dugc goi

5. Thoét ra ngoai

Nhay ra khéi ham dang debug.

6. Tiép tuc chuong trinh(Resume Program)

Nt ndy sé tiép tuc chay tmg dung mot cach binh thuong. Tam thodi bo qua debug

7. Tam dung chuong trinh(Pause Program)

Nt ndy s& dugc greyed-out trude tién boi vi chuong trinh dd san sang tam ding.

Néu ban chon tiép tuc chuong trinh, ban s€ tam dung no6 lai véi tiry chon nay.

8. Dung tng dung (Stop App)

Nt ndy s& lam tng dung dang chay trén thiét bj hodc may 4o dimg lai hoan toan.
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Hiéu ném na 1a it Gmg dung va khong debug nita.

9. Xem céc Breakpoints

Nut nay s& mo mot ctra s6 hién thi cac tat ca breakpoint da duoc chén. Ngoai ra, no
cho phép tinh chinh cai dat cho tig breakpoint ri€éng biét.

10. Mute Breakpoint

Tuy chon nay gitip cho c6 thé bat — tat tam thoi tat ca cac breakpoint.

CAU HOI CHUONG 1
1. Viét chuong trinh Java tinh téng cac s chan nam trong khoang 1 dén N rdi
in ra két qua, voi N duoc nhap tir ban phim.
2. Viét chuong trinh Java hién thi tong cc boi s ctia 7 nam gitra 1 va 200.
3. Viét chuong trinh Java dua ra man hinh céc s6 nguyén <60 theo dinh dang

1 3 5 7 9 11 13 15 17 19
21 23 25 27 29 31 33 35 37 39
41 43 45 47 49 51 53 55 57 59

4. Viét mot chuong trinh quan li nhan vién cia mot cong ty. Bao gdm cac 16p
chinh:

e L&p Human 1a mot 16p triru twong, chi c6 mot phuong thirc duy nhat
1a show().

e Lop Person 1a 16p ké thira tir 16p Human, c6 hai thudc tinh 13 tén
(name) va tudi (age). Dé dong goi dit liéu cac thudce tinh nay co dang
private va cac phuong thirc truy nhap ching (get va set). Ngoai ra
16p nay con cai dit phuong thirc show() ké thira tir 16p triru tuong
Human.

e L&p Employee 1a 16p ké thira tir 16p Person, c6 thém thudc tinh 1a
lwong (salary). Thudc tinh nay ciing c6 dang private dé dong géi dir
liéu va can cac phuong thic truy nhap get/set. Lép nay cai dat lai
phuong thic show(). Hon nita, 16p Employee c¢6 thém hai phuong
thirc addSalary() va addSalary(float) dé tinh ting luong cho nhan
vién: mot phuong thuc tang lvong theo ti 1¢ mac dinh 1a 10% (khong
can tham sd), va mot phuong thirc ting theo gia tri cu thé dua vao
(cAn tham sb).

5. Néu kién trac cua hé diéu hanh Android, cic thanh phan tao nén tmg dung
Android.

6. Viét ing dung Android tinh tong, hiéu, tich, thwong cho 2 s6 nguyén theo
quy trinh 18p trinh utng dung di dong.
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CHUONG 2: LAP TRINH UNG DUNG ANDROID CO BAN
Nbi dung chuong nay tap trung trinh bay vé cac ki thuat 1ap trinh tmg dung di dong
co so trén nén tang Android str dung ngdén ngir Java. Noi dung trinh bay bao gdm:
- Lap trinh quan ly vong doi ung dung di dong.
- Léap trinh giao dién trng dung di dong.
- Lap trinh quan ly dir lig¢u.
2.1. QUAN LY VONG POI LAP TRINH UNG DUNG DI PONG
2.1.1. Vong doi rng dung di dong

Ta biét rang Android cung cAp may ao Dalvik cho phép tit ca cac tng dung chay
trong tién trinh riéng ciia n6. Pong thoi Android c6 co ché quan 1y cac tién trinh (process)
riéng nay theo ché do uu tién (priority). Cac tién trinh ¢6 d6 wu tién thap s& bi Android
giai phong ma khong hé canh bao nham dam bao tai nguyén.

Mot su khac biét va dic tinh co ban ciia Android 14 thoi gian séng cia tién trinh
tmg dung khong duogc diéu khién truc tiép boi chinh nd. Thay vao dé, né dugc xac dinh
boi hé thong qua sy két hop cia:

- Nhing phan cua tng dung ma hé thong biét dang chay.
- Nhing phan d6 quan trong nhu thé nao ddi v6i ngudi ding.
- Bao nhiéu ving nhé chiém linh trong hé thong.

Céc loai tién trinh (process) cia Android bao gom:

1. Active process: 1a process cia ung dung hién thoi dang dugc nguoi dung
tuong tac. Active process bao gom:

- Cac Activity dang ¢ trang thai hoat dong (active).

- Broadcast Receivers dang thuc thi su kién onReceive.

- Céc service dang thyc thi cac su kién onStart, onCreate, or onDestroy.

- Céac service duogc chi dinh dé chay & ché d6 hién thi trén man hinh
(foreground).

2. Visible process: 1 process ciia tng dung ma Activity dang hién thi ddi véi
nguoi dung, nhung khong chay & ché do foreground ciing nhu khong nhan
tuong tac tir ngudi dung. Diéu nay xay ra khi Activity khong hién thi toan
man hinh hoic trong sudt voi ngudi dung (Khi su kién OnPause ciia Activity
duoc goi).

3. Started Service process: 1a Service dang chay. Nhiing service nay bi
Android giai phong khi active process hoic visible process can st dung tai
nguyén cua hé thong.

4. Background process: 1a process cua ung dung ma céc activity cua no6 ko
hién thi v6i nguoi ding va khong c6 bat ky service nao dang chay (Khi su
kién OnStop cua Activity dugc goi).

5. Empty process: process khong c6 bat cit 1 thanh phan nao active. Dé cai
thién hiéu suét téng thé hé théng, Android thuong gilr lai mot rng dung
trong bd nhé ngay céa khi né khong con sir dung, nham duy tri ving nhé tam
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thoi dé qua trinh khéi dong lai img dung dugc nhanh chéng. Céac process
nay sé bi giai phong khi c6 yéu cau.
Theo ché d6 uu tién thi khi can tai nguyén, Android s& ty dong giai phong process
c¢6 d6 wu tién tir thap 1én cao, trudc tién 1a cac empty process.

Critical Priority
[ 1. Active Process ]

High Priority
2. Visible Process
[ 3. Started Service Process
Low Priority

4. Background Process

)

[ 5. Empty Process ]

Hinh 2.1 Thi tu wu tién cua cac tién trinh trong hé diéu hanh Android

Mdi g dung chay trong tién trinh riéng ctia minh do may 4o ctia Android quan
Iy déu c6 chu ky séng ctia nd. Chu ky song ctia tng dung Android phu thudc vao chu ky
song clia cac thanh phan tao nén img dung Android, mdi thanh phan trong tmg dung
Android déu c6 mot chu ky song riéng. Céc tmg dung chi dugc goi 1a két thuc khi tat ca
cac thanh phan trong ing dung két thuc.

Trong c4c thanh phan tao nén tmg dung Android nhu da dé cap trong muc 2.1.4 thi
mdt thanh phan tdi quan trong ctia bat ky mét ing dung Android 13 Activity. Activity 1a
mdt thanh phan cho phép nguoi dung giao tiép véi ing dung. Tuy nhién, khi tat ca cac
Activity két thiic va ngudi dung khong con giao tiép duoc voi tng dung nita nhung
khong c6 nghia 14 (mg dung d két thiic. Bi vi ngoai Activity 1a thanh phan c6 kha ning
twrong tac v4i ngudi ding thi con c6 cac thanh phan khong c6 kha ning twong tac véi
ngudi ding nhu Service, Broadcast receiver. Co nghia 13 nhitng thanh phan khéng twong
tac v6i nguoi ding c6 thé chay background dudi sy giam sat ctia hé diéu hanh cho dén
khi nguoi dung tu tit ching.

MO hinh vong doi ung dung Android phu thudc chét ché vao mo hinh vong doi cua
Activity. Chinh vi vy viéc hiéu vong doi ctia Activity 14 rat quan trong trong viéc xir ly
thong tin cua ting dung Android.

2.1.2. Quan ly vong doi ldp trinh vwng dung di dong

2.1.2.1. M6 hinh vong doi Activity

Noi dung phan niy sé trinh bay vé md hinh vong doi clia Activity trong tmg dung
Android.

Nhu di dé cip ¢ cac phan trudce, trong mdi img dung c6 thé c6 mot hodc nhiéu
Activity. Mdi mot Activity s& co mot vong doi riéng doc 14p hoan toan voi Activity khac.
Bén trong hé thong, cic Activity dugc quan 1y béi mot ngan xép Activity (Activity
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stack). Khi mot Activity méi duoce khdi tao, nd dugce dat ¢ dinh cua stack va tré thanh
Activity dang chay (Active activity), cac Activity trudc s€ tam dung, luu ¢ bén dudi
Activity méi trong stack va s& khong thdy trong sut qué trinh Activity méi ton tai. Néu
ngudi ding an nit back hodc dong Activity dang chay thi Activity ké tiép trong stack s&
di chuyén 1én va tré thanh Active activity.

[ New Activity H Active Activity ]
A

New Activity Back button
started pushed or
activity closed

-

Y
‘ Last Active Activity ]

| "~ free resources

[ ] . Removed to

Previous Activities
Activity Stack

Hinh 2.2. Activity stack
Mot Activity cé vong doi hoat dong theo mo hinh sau:

onCreate()
User navigaotes l
back to the
activity onStart() onRestart()
- onResumeo )
3
The activity
comes to the
foreground
Another activity comes
in front of the activity
‘ The activity
comes to the
Other applications
I ‘ foreground \
need memory onbw s régroun
[
(The activity is no longer visible)
onStop()
onDestroy()

Hinh 2.3. M6 hinh vong doi ctia Activity
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Céac phuong thire quan 1y vong doi Activity duge dinh nghia san trong 16p Activity
gom:
- onCreate() : ham nay duoc goi khi Activity duoc khoi tao, dung dé thiét
1ap giao dién ung dung va thyuc thi nhitng thao tac co ban.
- onStart() : ham nay dugc goi khi Activity xuat hién trén man hinh.
- onResume() : ham nay dugc goi ngay sau onStart() hoac khi ngudi dung
tuong tac voi Activity.
- onPause() : ham nay duoc goi khi Activity hién thdi bi dong, hé thong
dang goi dén mot Activity trudc do.
- onStop() : ham nay duoc goi khi Activity hién thdi khong con dugc hién
thi t6i nguoi diing hodc Activity khac dang duoc hién thi téi ngudi dung.
- onDestroy() : ham nay dugc goi trudc khi Activity bi gidi phong khoi hé
thong.
- onRestart() : ham nay dugc goi khi Activity dang ¢ trang thai dung (su
kién onStop() duoc goi) va mubn khoi dong lai.
2.1.2.2. Ldp trinh quan ly vong doi ung dung di dong
Nbi dung phan niy sé& trinh bay vé viéc 1ap trinh quan Iy vong doi ciia Activity
trong g dung Android.
Budc 1: tir AndroidStudio, tao Android project c6 tén Activity101
Budc 2: tao mét activity méi bang mot trong hai cach sau:
Cdch 1: Tao Activity bang ma nguon
Tao 16p Java ké thira tir 16p Activity co so

package net.learn2develop.Activityl01;

import android.app.Activity;

import android.os.Bundle;

public class ActivitylOlActivity extends Activity {
/** Called when the activity is first created. */
@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;

}

}

Activity nay tai giao dién tur file XML c6 tén main.xml, dugc dinh nghia trong
folder res/layout, thong qua cau I¢énh:

setContentView (R.layout.main) ;

Khai bao activity trén trong file AndroidManifest.xml:

<?xml version="1.0" encoding="utf-8"?>

manifest
xmlns:android="http://schemas.android.com/apk/res/android"
package="net.learn2develop.Activityl01l"
android:versionCode="1"
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android:versionName="1.0" >

<uses-sdk android:minSdkVersion="14" />

<application

android:icon="@drawable/ic launcher"
android:label="@string/app name" >

<activity

android:label="@string/app_name"
android:name=".ActivitylOlActivity" >
<intent-filter >

<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>

</activity>

</application>

</manifest>

Céch 2: Tao m&i Activity bang thao tic trén giao dién
Nhéay chudt phai vao project ActivitylOl, chon new -> Other -> Android ->
Android Activity, nhap thong s cho Activity

Select a wizard
Create an Android Activity

Wizards:
l type filter text

4 (= General
[ File
(% Folder
&2 Project
[ Untitled Text File
4 (= Android
&2 Android Application Project
€5 Android Icon Set
[F] Android Object
&2 Android Project from Existing Code
103 Android Sample Project

Hinh 2.4. Tao méi Activity
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Create Activity e
Select which template to use

Blank Activi

Fullscreen Activity
Master/Detail Flow
Settings Activity
Blank Activity

Creates a new blank activity, with an action bar and optional navigational elements such as
tabs or horizontal swipe.

@ | <Back || Net> | Finish Cancel

Blank Activity
Creates a new blank activity, with an action bar and optional navigational elements such as tabs or

horizontal swipe.

Project: ‘ SampleProject v

=N

Activity Name)| Activity101Activity

Fragment Layout Nameﬁl fragment_activity101

|
|
Layout Nameﬁl main| |
|
|

Title| Activity101Activity

6[] Launcher Activity

Hierarchical Parentﬁ‘ Optional

Navigation Typeﬁ‘ None v ‘

s The name of the layout to create for the activity

®@ | <Back | Net> || Finsh || Concel |

Khi d6 Activity méi s& dugc tao ra gom 2 file : file xi Iy logic
(Activity101Activity.java) va file giao dién luu trong res/layout (main.xml). Khai bao
activity trén trong file AndroidManifest.xml gidng nhu cach 1

Budc 3: Quan ly vong doi Activity qua cac ham sy kién trong moé hinh vong doi
Activity.

Thém ma ngudn in ddm sau trong file Activity101Activity.java :

package net.learn2develop.Activityl01;
import android.app.Activity;
import android.os.Bundle;

import android.util.Log;

public class ActivitylOlActivity extends Activity {
String tag = "Lifecycle";

/** Called when the activity is first created. */
@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;

Log.d(tag, "In the onCreate() event");
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}

public void onStart()

{

super.onStart() ;

Log.d(tag, "In the onStart() event");
}

public void onRestart()

{

super.onRestart () ;

Log.d(tag, "In the onRestart() event");
}

public void onResume ()

{

super.onResume () ;

Log.d(tag, "In the onResume() event");
}

public void onPause ()

{

super.onPause () ;

Log.d(tag, "In the onPause() event");
}

public void onStop()

{

super.onStop () ;

Log.d(tag, "In the onStop() event") ;
}

public void onDestroy ()

{

super.onDestroy () ;

Log.d(tag, "In the onDestroy() event");
}

}

Budc 4: Bam F11 dé debug img dung trén Emulator

% Khi img dung chay trén Emulator, quan st cira s6 debug LogCat:
11-16 06:25:59.396: D/Lifecycle(559): In the onCreate() event

11-16 06:25:59.396: D/Lifecycle(559): In the onStart() event
11-16 06:25:59.396: D/Lifecycle(559): In the onResume () event

< BAm nut Back tir Android Emulator, nhiing ndi dung sau s€ dugc in ra:

11-16 06:29:26.665: D/Lifecycle(559): In the onPause() event

11-16 06:29:28.465: D/Lifecycle(559): In the onStop() event

11-16 06:29:28.465: D/Lifecycle(559): In the onDestroy() event

% Bam giit nat Home va bam icon cua tmg dung dé mé lai img dung, nhimg ndi dung sau s&
duoc inra:

11-16 06:31:08.905: D/Lifecycle(559): In the onCreate() event

11-16 06:31:08.905: D/Lifecycle(559): In the onStart() event

11-16 06:31:08.925: D/Lifecycle(559): In the onResume () event

<% Bam nat Phone trén Android Emulator dé chuyén Activity hoat dong & trang thai nén
(background), nhitng ndi dung sau s€ dugc in ra:

11-16 06:32:00.585: D/Lifecycle(559): In the onPause() event
11-16 06:32:05.015: D/Lifecycle(559): In the onStop() event

<% Bam nat Back tir Android Emulator dé thoat chuong trinh goi dién trén, khi 6 Activity
trén s€ duoc goi lai, nhitng ndi dung sau s€ dugc in ra:

75



11-16 06:32:50.515: D/Lifecycle(559): In the onRestart () event
11-16 06:32:50.515: D/Lifecycle(559): In the onStart() event
11-16 06:32:50.515: D/Lifecycle(559): In the onResume () event

% Chu y rang su kién OnDestroy() khong dugc goi cho biét rang Activity van con ton tai
trong bd nho.
2.2. ACTIVITIES VA INTENTS

2.2.1. Hiéu vé Activities
Muc niy bat dau bang cach xem xét cach tao ra mot Activitiy. Dé tao mot hoat

dong, ta tao mot Java 16p mo rong 16p co sd Activity:

package net.learn2develop.Activityl01l;
import android.app.Activity;
import android.os.Bundle;
public class ActivitylOlActivity extends Act1v1ty {
/** Called when the activity is first created. */
@Override
public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;

}
Lép Activity tai thanh phﬁn Ul ctiand béng t&p XML duoc xac dinh trong thu muc
res / layout. Trong vi du nay, s€ tai UI tir t¢p main.xml:

setContentView (R.layout.main) ;
Tat ca cac Activity co trong tmg dung phai dugc khai béo trong file
Androidmanifest.xml nhu duéi day

2.2.2. Lién két giiva cdc Activities siv dung Intents
Khai niém Intents

Ung dung Android thudng bao gdm nhiéu Activity, mi Activity hoat dong doc
lap v6i nhau va thyc hién nhitng cong viéc khac nhau. Intent gidng nhu nguoi dua thur,
gitp Activity ndy c6 thé triéu goi ciing nhu truyén dit liéu can thiét téi mot Activiy khéc.
Diéu nay ciing gidng nhur viée di chuyén qua lai giita cac Form trong lap trinh Windows
Form.

Intent: action+data .
Activity B
{Setprofile picture pis!) (pick up one pisl)
(Intent: code + result)
Hinh 2.5. Dung Intent dé truyén dir liéu giita 2 Activity

% Str dung Intent dé triéu goi Activity

e Khai bao Activity tu:ong minh: cAn cung c4p chinh xac thong tin cua activity can
goi (néu 2 activity muon goi nhau thudc cung 1 tmg dung thi chi can cung cap tén class,

khac tng dung thi cAn cung cap thém package va tén class).
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Vi du: doan code dudi day s€ khoi dong Activity tén la TargetActivity
Intent i = new Intent(getApplicationContext(), TargetActivity.class);

startActivity(i);
e Khai bao Activity khong tudng minh: can cung cap thao tac can lam gi, véi loai dir
liéu nao, thao tac thudc nhém nao,... hé thong s€ tim activity twong tng dé khoi
dong.

Vi du: doan code dudi day s€ khoi dong Activity xem anh

Intent i = new Intent(Intent ACTION VIEW),
i.setData(MediaStore Images.Media. EXTERNAL CONTENT URI);
startActivity(i);

Vi cach khoi dong Activity khong tuong minh thi khi khai bao Activity trong
AndroidManifest.xml can khai bao Intent-filter bén trong Activity. Intent-filter s& gitp
mdt Activity dang ky v6i hé thong Activity d6 c6 lam duge thao tac gi, trong nhém nao,
v6i loai dir liéu nao. Nhu vay véi vige tao ra dbi tuong Intent trong code va khai bao
Intent-filter cho Activity trong AndroidManifest.xml thi Activity s& dugc hé théng khoi
dong.
< Sir dung Intent dé truyén dit liéu gitra cac Activity
o Khi khéi dong mot Activity, ta c6 thé giri kém dir lidu trong ddi tuong Intent nhur:

i.putExtra(“valuel ”, new String(“Hello)); /i la 1 doi twong ciia I6p Intent

i.putExtra(“‘value2”, new Long(100));

e Bén phia Activity duoc triéu goi, ta c6 thé lay dir liéu duoc gui téi nhu sau:

getntent().getExtras().getString(“‘valuel ”);
getlntent().getExtras().getLong(“‘value2”);

e C6 thé khoi dong mot Activity voi mot yéu cau nao d6 va Activity dugce triéu goi khi
1am xong cong viéc sé tra lai két qua cho Activity trudc

Minh hoa:
e Tur IDE tao Android project c6 tén PassingData

e Chinh stra file main.xml trong thu muc res/layout, chu y thém cac dong in dam sau:

<?xml version="1.0" encoding="utf-8"7?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"

android:layout height="fill parent" android:orientation="vertical" >
<Button

android:id="@+id/btn_SecondActivity"

android:layout width="fill parent"

android:layout_height="wrap content"

android: text="Click to go to Second Activity"
android:onClick="onClick"/>

</LinearLayout>

77



e Tao file secondactivity.xml trong thu muc res/layout nhu sau:

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"

android:layout width="fill parent"
android:layout_height="fill parent"
android:orientation="vertical" >

<TextView

android:layout width="fill parent"
android:layout_height="wrap content"
android: text="Welcome to Second Activity" />
<Button

android:id="@+id/btn MainActivity" android:layout width="fill parent"

android:layout_height="wrap content"
android:text="Click to return to main activity"
android:onClick="onClick"/>

</LinearLayout>

e Tao class SecondActivity. Viét code cho SecondActivity.java nhu sau:

package net.learn2develop.PassingData;

import android.app.Activity;

import android.content.Intent;

import android.net.Uri;

import android.os.Bundle;

import android.view.View;

import android.widget.Toast;

public class SecondActivity extends Activity ({
@QOverride

public void onCreate (Bundle savedInstanceState) ({
super.onCreate (savedInstanceState) ;

setContentView (R.layout.secondactivity) ;

//---get the data passed in using getStringExtra()---
Toast.makeText (this,getIntent() .getStringExtra ("strl"),
Toast.LENGTH_SHORT) .show () ;

//---get the data passed in using getIntExtra()---
Toast.makeText (this,Integer. toString(
getIntent () .getIntExtra("agel"”, 0)),
Toast.LENGTH_SHORT) .show () ;

//---get the Bundle object passed in---

Bundle bundle = getlIntent() .getExtras() ;

//---get the data using the getString()---
Toast.makeText (this, bundle.getString("str2"),
Toast.LENGTH_SHORT) .show () ;

//---get the data using the getInt() method---

Toast.makeText (this,Integer. toString(bundle.getInt("age2")),

Toast.LENGTH_SHORT) .show () ;

}

public void onClick (View view) {

//---use an Intent object to return data---

Intent i = new Intent();

//---use the putExtra() method to return some

// value---

i.putExtra("age3", 45);

//-—--use the setData() method to return some value---
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i.setData (Uri.parse(

"Something passed back to main activity"))

//---set the result with OK and the Intent object---
setResult (RESULT OK, i);

//---destroy the current activity---

finish() ;

}

}

e Thém ma in dam sau vao AndroidManifest.xml

<?xml version="1.0" encoding="utf-8"7?>

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="net.learn?2develop.PassingData"
android:versionCode="1"

android:versionName="1.0" >

<uses-sdk android:minSdkVersion="14" />

<application

android:icon="@drawable/ic launcher"
android:label="@string/app name" >

<activity

android:label="@string/app name"
android:name=".PassingDatalActivity" >

<intent-filter >

<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>

</activity>

<activity

android:label="Second Activity"
android:name=".SecondActivity" >

<intent-filter >

<action android:name="net.learn2develop.PassingDataSecondActivity"
/>

<category android:name="android.intent.category.DEFAULT" />
</intent-filter>

</activity>

</application>

</manifest>

e Viét code cho file PassingDataActivity.java, chu y thém cac dong in dam sau:

package net.learn2develop.PassingData;

import android.app.Activity;

import android.content.Intent;

import android.os.Bundle;

import android.view.View;

import android.widget.Toast;

public class PassingDataActivity extends Activity {
/** Called when the activity is first created. */
@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;

}

public void onClick (View view) {

Intent i = new

Intent ("net.learn2develop.PassingDataSecondActivity") ;



//---use putExtra() to add new name/value pairs---
i.putExtra("strl", "This is a string");
i.putExtra("agel", 25);

//---use a Bundle object to add new name/values

// pairs—---
Bundle extras = new Bundle() ;
extras.putString("str2", "This is another string");

extras.putInt("age2", 35);

//---attach the Bundle object to the Intent object---
i.putExtras (extras) ;

//---start the activity to get a result back---
startActivityForResult (i, 1);

}

public void onActivityResult(int requestCode,

int resultCode, Intent data)

{

//---check if the request code is 1---

if (requestCode == 1) {

//---if the result is OK--- if (resultCode == RESULT OK) {
//---get the result using getIntExtra()---
Toast.makeText (this, Integer.toString(
data.getIntExtra("age3", 0)),
Toast.LENGTH_SHORT) .show () ;

//---get the result using getData()---
Toast.makeText (this, data.getData() . toString(),
Toast.LENGTH_SHORT) .show () ;

}

}

}

}
°

F11 dé debug tng dung trén Android emulator. Nhin button trén mdi Activity va quan
sat két qua hién thi.

Gidi thich cach thirc hoat dong cua Intent trong vi du minh hoa trén:

e Ham putExtra() ding dé giri kém dir liéu (name/value) trong ddi tuong Intent:
//-—--use putExtra() to add new name/value pairs—---
i.putExtra ("strl", "This is a string");
i.putExtra("agel", 25);
Gia tri coa dir litu (value) truyén vao co thé 1a kiéu nguyén thiy nhu: string,

9

integer,... hoac kiéu Bundle.
Bundle giéng nhu 1 tir dién luu mot tap dir li¢u véi mdi dit liéu 1a cap name/value:

//---use a Bundle object to add new name/values pairs---
Bundle extras = new Bundle();

extras.putString("str2", "This is another string");
extras.putlnt ("age2", 35);

//---attach the Bundle object to the Intent object---
i.putExtras (extras) ;
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e Activity dugc tridu goi mubn nhan dugc thong tin dir lidu do Activity thir nhat giri dén
thi can goi ldy lai ddi tuong Intent thong qua phuong thirc getntent(). Sau do goi ham
getStringExtra(), getIntExtra(), getExtras() dé ldy vé gia tri do ham putExtra() gui di
twong tmg vai cac kiéu dit liéu string, integer, Bundle tir Activity thir nhat:

//---get the data passed in using getStringExtra()---
Toast.makeText (this,getIntent () .getStringExtra ("strl"),
Toast.LENGTH SHORT) .show () ;

//---get the data passed in using getIntExtra()---
Toast.makeText (this, Integer. toString/(
getIntent () .getIntExtra("agel", 0)),
Toast.LENGTH SHORT) .show () ;

//---get the Bundle object passed in---

Bundle bundle = getIntent () .getExtras();

//---get the data using the getString()---
Toast.makeText (this, bundle.getString("str2"),
Toast.LENGTH SHORT) .show () ;

//---get the data using the getInt () method---
Toast.makeText (this, Integer. toString(bundle.getInt ("age2")),

Toast.LENGTH SHORT) .show () ;

e Céach khac dé truyén dit liéu giita 2 Activity 14 st dung phuong thirc setData() :

//-—--use the setData() method to return some value---
i.setData (Uri.parse( "Something passed back to main activity"));

Thuong st dung phuong thire setData() dugc sit dung dé truyén dit liéu cho cac
mg dung khac cai dat san trén thiét bi (build-in application), nhu truyén URL tir Activity
t6i img dung web browser dé xem ndi dung web. Khi dé Activity dugc triéu goi mubn
nhan dugc dit liéu do Intent giri dén théng qua phuong thirc setData() thi can str dung
phuong thirc getData():

//---get the result using getData()---
Toast.makeText (this, data.getData () .toString(),
Toast.LENGTH SHORT) .show () ;

2.2.3. Fragments

Fragment 1a mot thanh phan giao dién duoc nhung vao Activity cho phép thiét ké
Activity linh dong. Fragment c6 thé coi nhu sub-activity.

Néu chi str dung Activity khong chita Fragment dé xay dung tung dung thi khong
the thay doi giao dién Activity khi chay ung dung trén cac thiét bi di dong khac nhau.
Vi viée st dung Fragment trong Activity s€ gitip Activity c6 giao dién tiy bién linh
hoat trén céc thiét bi di dong c6 kich thudc man hinh khéc nhau.
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Tablet Handset

Selecting an item Selecting an item

J’ updates Fragment B 1 ( starts Activity B ‘l

Activity A contains Activity A contains Activity B contains
Fragment A and Fragment B Fragment A Fragment B

Hinh 2.6. Vi du két hop cac Fragment trén mot Activity

Phan loai Fragment

ListFragment : ding dé hién thi danh sach muyc tin.

DialogFragment : fragment hién thi du6i dang dialog dong phia trén
Activity.

PreferenceFragment : dung dé hién thi phan cap cac d6i tuong

Dic diém cia Fragment

Fragment c6 layout va vong doi hoat dong riéng. Vong doi hoat dong
cua Fragment phu thudc vao vong doi cia Activity chira no.

Fragment ¢ thé duoc thém vao hodc g& bo khoi Activity trong khi
Activity dang hoat dong.

Mot Activity co thé duoc hinh thanh tir nhiéu Fragment, mot Fragment
c6 thé duoce st dung boi nhiéu Activity.

Fragment dugc dua vao tir Android APT 11.

Cach tao va sir dung Fragment

Tao Fragment bang cach tao 1 16p ké thira tir class Fragment co sd.
Tao giao dién cho Fragment duéi dang ma XML

Nhing Fragment viao Activity bang cach khai bdo thanh phan
<fragment> trong file giao dién cua Activity.

Minh hoa:

e Trong thu muc res/layout, thém file mai 2 file :

- File fragment1.xml c¢6 ndi dung nhu sau:

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"

android:layout width="fill parent"
android:layout_height="fill parent"
android:background="#00FF00"

>

<TextView
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android:layout width="fill parent"
android:layout_height="wrap content"
android:text="This is fragment #1"
android: textColor="#000000"

android: textSize="25sp" />
</LinearLayout>

- File fragment2.xml ¢6 ndi dung nhu sau:

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"

android:layout width="fill parent"
android:layout_height="fill parent"
android:background="#FFFE00"

>

<TextView

android:layout width="fill parent"
android:layout_height="wrap content"
android: text="This is fragment #2"
android: textColor="#000000"

android: textSize="25sp" />
</LinearLayout>

e Chinh sura file main.xml trong thu muc res/layout, cht y thém céc dong in dam sau:

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"

android:layout height="fill parent" android:orientation="horizontal" >
<!--

<fragment
android:name="net.learn2develop.Fragments.Fragmentl"
android:id="@+id/fragmentl"

android:layout weight="1"

android:layout_width="0px"

android:layout height="match parent" />

<fragment
android:name="net.learn2develop.Fragments.Fragment2"
android:id="@+id/fragment2"

android:layout_weight="1"

android:layout_width="0px"

android:layout height="match parent" />

-->

</LinearLayout>

e Thém 2 file Java class co tén Fragmentl.java , Fragment2.java

File Fragment1.java c6 ndi dung sau:

package net.learn2develop.Fragments;
import android.app.Fragment;

import android.os.Bundle;

import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;

public class Fragmentl extends Fragment {
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@Override

public View onCreateView (LayoutInflater inflater, ViewGroup
container, Bundle savedInstanceState) {

//---Inflate the layout for this fragment---

return inflater.inflate(

R.layout. fragmentl, container, false);

}

}

- File Fragment2.java c6 ndi dung sau:

package net.learn2develop.Fragments;

import android.app.Fragment;

import android.os.Bundle;

import android.view.LayoutInflater;

import android.view.View;

import android.view.ViewGroup;

public class Fragment2 extends Fragment {

@Override

public View onCreateView (LayoutInflater inflater, ViewGroup
container, Bundle savedInstanceState) {

//---Inflate the layout for this fragment---

return inflater.inflate(

R.layout. fragment2, container, false);
}

}

e Viét code cho file FragmentsActivity.java, chii ¥ thém cac dong in ddm sau:

package net.learn2develop.Fragments;

import android.app.Activity;

import android.app.Fragment;

import android.app.FragmentTransaction;

import android.os.Bundle;

import android.view.Display;

import android.view.WindowManager;

public class FragmentsActivity extends Activity {
/** Called when the activity is first created. */
@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
FragmentManager fragmentManager = getFragmentManager () ;
FragmentTransaction fragmentTransaction =
fragmentManager .beginTransaction() ;

//---get the current display info---
WindowManager wm = getWindowManager () ;

Display d = wm.getDefaultDisplay() ;

if (d.getWidth() > d.getHeight())

{

//---landscape mode---

Fragmentl fragmentl = new Fragmentl () ;

// android.R.id.content refers to the content

// view of the activity
fragmentTransaction.replace (android.R.id.content, fragmentl) ;
}

else

{
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//---portrait mode---
Fragment2 fragment2 = new Fragment2() ;
fragmentTransaction.replace (android.R.id.content, fragment2) ;

}

fragmentTransaction.commit() ;

}

}

e Nhin F11 dé debug tmg dung trén Android emulator theo chiéu thang dung (portrait
mode), Ctrl F11 dé thay d6i hudng man hinh emulator theo chidu nam ngang
(landscape mode)

¥ 39tkeacia 40 ey

F Fragments

his is fragment #2

Hinh 2.7. Fragment
Giai thich:
Vi Fragment c6 thé coi nhu sub-activity, gom 1 class Java tai giao dién tir file giao
di¢n XML va xtr ly tuong tac tir nguodi dung.

Tao Fragment bang cach tao 1 class Java ké thira tir 16p Fragment co s

public class Fragmentl extends Fragment {
}

Pé tai giao dién cho Fragment tir file XML, trong Fragment].java can override phuong

thirc onCreateView(). Phuong thirc nay tra vé 1 ddi twong View.

public View onCreateView (LayoutInflater inflater, ViewGroup container,
Bundle savedInstanceState) {

//---Inflate the layout for this fragment---

return inflater.inflate (R.layout.fragmentl, container, false);

}

St dung phuong thic inflate() ctia d6i tugng LayoutInflater dé tai giao dién tir
fragmentl.xml vao Fragmentl. Phuong thirc ndy c6 tham s container ding dé
tham chiéu t6i ViewGroup cia Activity chia Fragment, tham s6
savedInstanceSave cho phép khoéi phuc lai trang thai trudc do cua Fragment. Chu
¥ mdi Fragment can ¢ 1 dinh danh (id) duy nhét.
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Nhing Fragment vao Activity st dung mot trong 2 céch:

o Cach 1: Thém <fragment> vao main.xml

<?xml version="1.0" encoding="utf-8"7?>

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"

android:layout height="fill parent"
android:orientation="horizontal" >

<!--

<fragment
android:name="net.learn2develop.Fragments.Fragmentl"
android:id="Q@+id/fragmentl"
android:layout_weight="1"

android:layout_width="0px"

android:layout height="match parent" />

<fragment
android:name="net.learn2develop.Fragments.Fragment2"
151

android:id="@+id/fragment2"
android:layout_weight="1"

android:layout_width="0px"

android:layout height="match parent" />

-->

</LinearLayout>

Tuy nhién dé linh dong trong viéc nhung Fragment vao Activity ta str dung cach
thur 2 sau:

e Cdch 2: Nhing Fragment vio Activity tai thoi diém vmg dung chay

Lay vé d6i twong FragmentManager:

FragmentManager fragmentManager = getFragmentManager () ;

Lay vé doi tuong FragmentTransaction cho phép thuc hién cac giao dich cua Fragment
trong Activity
FragmentTransaction fragmentTransaction =

fragmentManager.beginTransaction () ;

Lay vé dbi tuong Display dé xac dinh thiét bi & ché do portrait hay landscape
WindowManager wm = getWindowManager () ;

Display d = wm.getDefaultDisplay() ;

Pé c6 thé tai Fragment mong mudn & ché do landscape can lay vé dbi tuong Fragment1
va goi phuong thirc replace() ctia di twong FragmentTransaction v6i tham s6 truyén thir
nhat 13 android.R.id.content tham chiéu t6i giao dién hién thi ctia Activity, tham s6 thir
2 14 fragment!1 13 d6i twong ciia 16p Fragmentl.

//---landscape mode---
Fragmentl fragmentl = new Fragmentl () ;
// android.R.id.content refers to the content
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// view of the activity
fragmentTransaction.replace (android.R.id.content, fragmentl);

Ngoai ra ban ¢6 thé st dung phuong thitc remove()cua 16p FragmentTransaction dé loai
b6 Fragment khoi Activity. Cubi ciing dé dam bao cac phuong thirc trén c¢6 hiéu lyc, can
goi dén phuong thirc commit():

fragmentTransaction.commit () ;
2.3. LAP TRINH GIAO DIEN

Trong phan trude, ta di tim hiéu vé 16p Activity va vong doi ciia no. Ta da hoc
duogc rang mot Activity 1a mot phuong tién ma nguoi dung tuong tac voi tng dung. Tuy
nhién, mdt Activity cua ban than n6 khong cé su thé hién trén man hinh. Thay vao do,
n6 phai vé man hinh bang cach st dung Views va Viewgroup. Trong phan nay, ta s& tim
hiéu chi tiét vé cach tao giao dién nguoi dung trong Android va cach ngudi ding tuong
tac v6i ching. Ngoai ra, ta s& hoc cach xir 1y cac thay doi trong dinh huéng man hinh
trén c4c thiét bi Android.
2.3.1. Tim hiéu giao dién ngwoi ding Android

2.3.1.1. Hiéu vé giao dién nguoi ding

Trong phan trude, ta biét duoc thanh phan co ban ctia tng dung android 13 activity.
Activity s& hién thi giao dién (mg dung bao gdm cic widgets nhu button, labels,
textboxes... Va xac dinh giao dién st dung file XML (vi du mail.xml trong thu muc
res/layout trong du an. Cé dang nhu sau

<?xml version="1.0"” encoding=“utf-8"7>
<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android”
xmlns:app="http://schemas.android.com/apk/res-auto”
xmlns:tools="http://schemas.android.com/tools”
android:layout width="match parent”
android:layout height="match parent”
tools:context=".MainActivity”>

<TextView
android:id="@+id/textView”
android:layout width=“wrap content”
android:layout height="wrap content”
android: text="Hello World!”
app:layout_constraintBottom toBottomOf="“parent”
app:layout_constraintLeft toLeftOf="“parent”
app:layout_constraintRight toRightOf="parent”
app:layout constraintTop toTopOf=“parent” />

<Button
android:id="@+id/button”
android:layout width=“wrap content”
android:layout height="“wrap content”
android: text="Button”
app:layout_constraintEnd_ toEndOf=“parent”
app:layout_constraintStart toStartOf="parent”
tools:layout editor_ absoluteY="434dp” />

<ImageView
android:id="@+id/imageView”
android:layout width=“wrap content”
android:layout height="wrap content”
app:layout_constraintEnd_ toEndOf=“parent”
app:layout_constraintStart toStartOf="parent”
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tools:layout editor_ absoluteY="536dp”
tools:srcCompat="Q@tools:sample/avatars” />

</androidx.constraintlayout.widget.ConstraintLayout>
Trong sudt qua trinh chay, Giao dién UI s& dugc tai qua phuong thirc onCreate()
trong 16p Activity, st dung phuong thire setContentView() cta 1op Activity:

public class MainActivity extends AppCompatActivity {

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
Button btn= (Button) findViewById(R.id.button) ;
btn.setText (“Demo”) ;

Trong qué trinh bién dich, mdi phan tir trong file XML dugc bién dich thanh nhimg
16p GUI Android twong ting véi cac thudc tinh duoc biéu dién boi cac phuong thirc. Hé
thong Android sau d6 tao giao dién ngudi ding ctia Activity khi né duoc ti.

2.3.1.2. Views and ViewGroups

Mot Activity chita cac Views va ViewsGroup. Mot View 13 mot cdu thanh giao
dién (widget) xuét hién trén man hinh. Vi du buttons, labels, va textboxes. View dugc
dan xuat tir 16p co so 14 android.view. View.

Mot hodc nhiéu view co thé duwoc nhém véi nhau trong ViewGroup. Mot
ViewGroup (ban than n6 cling 1a mot View) cung cap cac bd cuc (layout) trong d6 ta co
thé sép xép su xuét hién va th@r tu clia cac views. Vi du vé ViewGroup bao g@)m
LinearLayout va FrameLayout. Mot ViewGroup dan xudt tr 16p co s
android.view.ViewGroup.

Android hd trg nhitg ViewGroup sau

- LinearLayout

- AbsoluteLayout

- TableLayout

- RelativeLayout

- FrameLayout

- ScrollView

Céc phan sau diy mé ta timg Nhom nay mot cach chi tiét hon. Luu ¥ rang trong

thue té, n6 1a phé bién dé két hop céc loai b6 cuc khac nhau dé tao giao di¢n nguoi dung
mong mudn.

LinearLayout

LinearLayout sap xép cac views trong mot cot don hodc hang don. Cac view con
(child views) c6 thé duoc sap xép hodc 13 theo chiéu doc, hodc theo chiéu ngang. Dé thiy
duoc cach LinearLayout bd cuc, ta xem cac phan tir dugc bé tri trong file mail.xml sau:
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<?xml version="1.0"” encoding=“utf-8"7>
<LinearLayout xmlns:android=“http://schemas.android.com/apk/res/android”
android:layout width="fill parent”
android:layout height="fill parent”
android:orientation="vertical” >
<TextView
android:layout width="fill parent”
android:layout height="wrap content”
android:text="“@string/hello” />
</LinearLayout>

Trong file mail.xml, ta thdy phan tir gc 1a <LinearLayout> va ¢6 phan tlr <Textview= 13
phan tir dugc chira trong nd. Phan tir <LincarLayour- s& diéu khién thtr tir cac view xuat hién
trong no.

Mbi View va ViewGroup déu co tap cac thudc tinh chung, mot s6 thude tinh duoc
mo ta trong bang sau:

Bang 2.1 Thugc tinh ctia View va ViewGroup

Thugc tinh MO ta

layout width Do rdng cua View hodc ViewGroup

layout height Chiéu dai cta View hoic ViewGroup

layout marginTop Chi dinh khong gian thtra & phia trén cung cia View hodc
Viewgroup

layout marginBottom Chi dinh khong gian thira ¢ phia dudi cung cua View hodc
Viewgroup

layout marginLeft Chi dinh khong gian thira ¢ phia trai cua View hodc
Viewgroup

layout marginRight Chi dinh khong gian thira ¢ phia phdi cua View hoac
Viewgroup

layout gravity Chi dinh Vi tri View duoc dinh vi

layout weight Chi dinh bao nhiéu khong gian thira trong layout s€ dugc
phan b cho View

layout x Chi dinh toa d¢ truc x cia View hodac ViewGroup

layout x Chi dinh toa d¢ truc y cia View hodac ViewGroup

Vi du: chiéu rong ctia phan tir <TextView> s& lap day toan bo chiéu rong ciia phan
tir me cta né (1a phan tir man hinh trong truong hop nay) bang cach sir dung hang sd
fill_parent. Chiéu cao ctia no dugce biéu thi bang Wrap content khong doi, c6 nghia 1a
chiéu cao ctia né 14 chiéu cao ctia ndi dung ctia nd (trong truong hop nay 14 van ban chira
trong do). Néu khong mubn View <TextView> chiém toan bd hang, ban c6 thé dat thude
tinh layout width thanh Wrap_content, nhu sau:

<TextView
android:layout width="wrap content”
android:layout height="wrap content”
android:text="@string/hello” />

Tablelayout

Tablelayout nhém cac View vao trong cac hang va cac cot. Ta c6 thé sir dung phan
tir <TableRow> dé chi dinh mot hang trong bang. Mbi row chira mot hoic nhiéu view,
mdi view dit trong row tao thanh mot cell. P9 rong ctia mdi cot duge xac dinh bﬁng do
rong 16n nhat cta Cell trong cot do.
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Vi du mét layout main.xml c¢6 ndi dung nhu sau:

<TableLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_height="fill_parent"
android:layout_width="fill parent" >
<TableRow>
<TextView
android:text="User Name:"
android:width ="120dp"
/>
<EditText
android:id="@+id/txtUserName"
android:width="200dp" />
</TableRow>
<TableRow>
<TextView
android:text="Password:"
/>
<EditText
android:id="@+id/txtPassword"
android:password="true"
/>
</TableRow>
<TableRow>
<TextView />
<CheckBox android:id="@+id/chkRememberPassword"
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:text="Remember Password"
//>
</TableRow>
<TableRow>
<Button
android:id="@+id/buttonSignIn"
android:text="Log In" />
</TableRow>
</TableLayout>

Trong vi du trén, giao dién hinh thanh 2 c6t va 4 hang, O tryc tiép dudi 6 Password
14 <Textviews> v6i phan tir trong. Néu khong 1am thé, 6 Remember Password s& chém vao
6 trong nhur hinh:

8 ® "¢ B 10:12 e

HelloWorld HelloWorld

[T] rRemember Password
[} Remember Password

LOGIN

Hinh 2.8 Table Layout

RelativeLayout

RelativeLayout cho phép xac dinh cach cac view duogc dinh vi trong moi quan hé
véi cac view khac trong bo cu. Xem xét vi du sau:
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<?xml version="1.0" encoding="utf-8"?>

<RelativeLayout
android:id="@+id/RLayout"
android:layout_width="fill_parent"
android:layout_height="fill_parent"
xmlns:android="http://schemas.android.com/apk/res/android" >

<TextView
android:id="@+id/1blComments"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Comments"
android:layout_alignParentTop="true"
android:layout_alignParentLeft="true" />

<EditText
android:id="@+id/txtComments"

android:layout_width="fill_parent"
android:layout_height="170px"
android:textSize="18sp"
android:layout_alignLeft="@+id/1lblComments"
android:layout_below="@+id/lblComments"
android:layout_centerHorizontal="true" />

<Button
android:id="@+id/btnSave"
android:layout_width="125px"
android:layout_height="wrap_content"
android:text="Save"
android:layout_below="@+id/txtComments"
android:layout_alignRight="@+id/txtComments" />

<Button
android:id="@+id/btnCancel"
android:layout_width="124px"
android:layout_height="wrap_content"
android:text="Cancel"
android:layout_below="@+id/txtComments"
android:layout_alignLeft="@+id/txtComments" />

</RelativeLayout>

Ghi nhé 12 méi View dugc nhung trong Relative layout ¢6 cac thude tinh cho phép
chiing can thang véi cac View khac. Nhimg thudc tinh d6 nhur sau:
- layout_alignParentTop
- layout_alignParentLeft
- layout alignLeft
- layout_alignRight
- layout below
- layout centerHorizontal
Gi4 tri ctia cac thudc tinh nay 1a ID ctia mdi View dugc tham chiéu.

Giao dién duoc tao ra cia doan ma trén nhu hinh dudi:
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HelloWorld

Comments

CANCEL SAVE

Hinh 2.9. Relative Layout

FrameLayout

FrameLayout 1a mot trinh gitt chd trén man hinh ma c6 thé st dung dé hién thi mot
View. View ma ta thém vao FrameLayout ludn dugc neo & phia trén bén trai ciia b tri.

Vi du trong doan ma xml sau:

<?xml version="1.0" encoding="utf-8"?>
<RelativeLayout
android:id="@+id/RLayout"

android:layout_width="fill_parent"
android:layout_height="fill_parent"
xmlns:android="http://schemas.android.com/apk/res/android" >

<TextView
android:id="@+id/1blComments"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello, Android!"
android:layout_alignParentTop="true"
android:layout_alignParentLeft="true" />

<FrameLayout
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_alignLeft="@+id/lblComments"
android:layout_below="@+id/1lblComments"
android:layout_centerHorizontal="true" >

<ImageView
android:src = "@drawable/droid"
android:layout_width="wrap_content"
android:layout_height="wrap_content" />

</FrameLayout>
</RelativelLayout>

O @6, ta thdy FrameLayout & bén trong RelativeLayout. Trong FrameLayout, ta
nhung ImageView, va giao dién duoc thé hién trong hinh sau:
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. Layouts

Hello, Android!

Hinh 2.10. Frame Layout
Néu chén thém mét View khac (vi du Button) trong FrameLayout, View d6 s& bi

chong lén View cii

Qnn

0" encoding="utf-8"?>

android:id="@+id/1lblComments"

android:layout_width="wrap_content"
:layout_height="
id:text="Hello, A !
layout_alignParentTop="true"

id:layout_alignParentLeft="true

wrap_content"
layout_height="wrap_ tent"
layout_alignLeft="@+id/lblComments"

android:src = "@dra
android:layout_width="w
android:layout_height="wrap_content >

<Button
android:layout_width="124dp"
android:layout_height="wrap_content"
android:text="Print Picture" />
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. Layouts
Hello, Android!

Hinh 2.11. Frame Layout bi chong View

ScrollView

ScrollView 1a mét truong hop déac bi€t cua FrameLayout, trong do cho phép nguoi
ding c6 thé cudén qua danh sach cac view va cho phép ¢ nhiéu khong gian hon man
hinh hién thi. ScrollView chi c6 thé chira mét View con hoic Viewgroup va thuong 13
LinearLayout.

Poan code sau hién thi mot ScrollView trong mét LinearLayout, trong d6 c6 chia
cac Button va cac EditText

<ScrollView
android:layout width="fill parent"
android:layout height="fill parent”
xmlns:android="http://schemas.android.com/apk/res/android" >
<LinearLayout
android:layout width="fill parent"
android:layout height="wrap content"
android:orientation="vertical" >
<Button
android:id="@+id/buttonl"”
android:layout width="fill parent"
android:layout height="wrap content"
android: text="Button 1" />
<Button
android:id="@+id/button2"
android:layout width="fill parent"
android:layout height="wrap content"
android: text="Button 2" />
<Button
android:id="@+id/button3"
android:layout width="fill parent"
android:layout height="wrap content"
android: text="Button 3" />
<EditText
android:id="@+id/txt"
android:layout width="fill parent"
android:layout height="600dp" />
<Button
android:id="@+id/button4"
android:layout width="fill parent"
android:layout height="wrap content"
android: text="Button 4" />
<Button
android:id="@+id/button5"
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android:layout width="fill parent"
android:layout height="wrap content"
android: text="Button 5" />
</LinearLayout>
</ScrollView>

Khi chay s€ c6 giao dién nhu hinh dudi

81 5554:Android_4.0

Hinh 2.12. Scroll Layout

Vi EditText dugc tu dong giit con tro nén nd tran ra toan bd cac Activity (dugc xac
dinh chiéu cao 13 600dp). Pé tranh viéc giit con trd ndy, thém cac thudc tinh vao
linearLayout

<LinearLayout
android:layout width="fill parent"
android:layout height="wrap content"
android:orientation="vertical"
android: focusable="true"
android: focusableInTouchMode="true" >
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. Layouts . Layouts

Button 1

Button 2

Button 3

Button 4

Button 5

Hinh 2.13. ScrollLayout da dugc xtr ly
Dai khi, c6 thé ta mudn Edittext s& dugce tu dong trd con trd, nhung lai khong mubn
ban phim ty dong xuét hién, thém thudc tinh vao phén to <Activity> trong file
Androidmanifest.xml:

<activity android:name=".MainActivity">
<intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
android:windowSoftInputMode="stateHidden" >
</activity>

Phii hop véi chi¢u man hinh hién thi

Mot trong nhiing tinh nang chinh cia thiét bi thong minh hién dai 1 kha nang thay
d6i chiéu man hinh hién thi va Android ciing khong phai 14 ngoai 1&. Android hd trg 2
chiéu man hinh 1a doc (portrail) va ngang (landscape). Theo mic dinh, khi ta thay d6i
chiéu man hinh hién thi, cho thiét bi Android, activity hién tai s€ v€ lai ndi dung theo
chiéu man hinh méi. Diéu nay 1a do phuong thirc onCreate() ciia Activity duoc kich hoat
bat cir khi nao c6 sy thay d6i trong hudng hién thi.
2.3.2. Thiét ké giao dién véi Views va ViewGroup

Céc man hinh giao dién tng dung Android luon duoc b tri theo mot kiéu ciu trac
phan cap nhu hinh dudi. Mot man hinh giao dién tmg dung hinh thanh tir mét tap hop
cac layout va cac widget duoc b tri ¢6 thir tu. Pé thé hién mot man hinh giao dién ung
dung thi trong ham onCreate() clia mdi Activity cin phai duoc goi ham
setContentView(R.layout.main); ham nay s& tai giao dién tir file XML 1én dé phan tich
thanh ma bytecode.
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Hinh 2.14. View va ViewGroup

View

Trong phan niy s& trinh bay vé 1ap trinh (mg dung véi cac view: tao giao dién va
xt 1y su kién khi nguoi dung tuong tac véi cac view trong ung dung Android.

Cic view trong Android dugc dinh nghia sin trong 16p thu vién
android.view.View. Céac view nay dugc chia thanh céc loai chinh sau :

- Céc view co ban

- Céc picker view

- C4c view hién thi danh séch

Cac view co ban

Céc view co ban trong Android nham hién thi thong tin vin ban hoic cho phép lua
chon thong tin, bao gom : TextView, EditText, Button, ImageButton, CheckBox,
ToggleButton, RadioButton, RadioGroup.

TextView

Khi tao méi Android project, Eclipse s€ tao ra file giao di¢n c6 tén main.xml dat
trong thu muc res/layout. File giao dién nay c6 chtra doi tugng <TextView>:

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent"
android:orientation="vertical" >
<TextView
android:layout_width="fill parent"
android:layout_height="wrap content"
android: text="@string/hello" />
</LinearLayout>

TextView dugc su dung chi dé hién thi thong tin van ban 1én man hinh giao di¢n.
Trong vi du trén TextView dung hién thi dong chit c6 ndi dung tham chiéu téi chuoi
hello trong file strings.xml thong qua thudc tinh android:text.

Chi tiét vé tat ca cac thudc tinh cua TextView dugc miéu ta trén:

http://developer.android.com/reference/android/widget/TextView.html
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Thiét lap gia tri cho cac thudc tinh ctia TextView cé thé sir dung mét trong hai
cach:

- Viét ma XML tryc tiép: gan gia tri cho cac thudc tin cia TextView trong thé
<TextView>.

- Gén gi4 tri cho thudc tinh thong qua cira s6 giao dién : Trong phan Layout hién
thi giao dién d6 hoa ctia activity, nhan chudt phai vao ddi tuong TextView, chon show
in -> Properties khi d6 giao dién thiét lap gid tri cho thudc tinh cho déi tuong TextView
s& duoc hién thi.

Button, ImageButton, EditText, CheckBox, ToggleButton, RadioButton,
RadioGroup

- Button: widget nit nhén.

- ImageButton: ¢6 tac dung tuong tw nhu Button nhung ndi dung hién thi ¢6 thé 1a
hinh anh.

- EditText: 1a 16p con cua TextView cho phép nguoi dung soan thao ndi dung van
ban.

- RadioButton: nut chon, c6 hai trang thai checked va unchecked.

- RadioGroup: ding dé nhém cac RadioButton lai voi nhau, trong d6 chi ¢6 1
RadioButton ¢ trang thai checked, cac RadioButton khac ¢ trang thai unchecked.

- ToggleButton: nut chon, ¢6 hai trang thai checked va unchecked nhan biét thong
qua mau sac sang-toi.

Vi du tao giao dién vmg dung Android sit dung mot sé view co bdan: Button,
ImageButton, EditText, CheckBox, ToggleButton, RadioButton, RadioGroup

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
xmlns:android=http://schemas.android.com/apk/res/android

android:layout width="fill parent"
android:layout height="fill parent"
android:orientation="vertical" >
<Button android:id="@+id/btnSave"
android:layout_width="fill parent"
android:layout_height="wrap content"
android: text="save" />

<Button android:id="@+id/btnOpen"
android:layout_width="wrap content"
android:layout_height="wrap content"
android: text="Open" />

<ImageButton android:id="@+id/btnImgl"
android:layout _width="fill parent"
android:layout_height="wrap content"
android:src="@drawable/ic_launcher" />
<EditText android:id="Q@+id/txtName"
android:layout_width="fill parent"
android:layout height="wrap content" />
<CheckBox android:id="Q@+id/chkAutosave"
android:layout_width="fill parent"
android:layout_height="wrap content"
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android: text="Autosave" />

<CheckBox android:id="@+id/star"
style="?android:attr/starStyle"
android:layout_width="wrap content"
android:layout height="wrap content" />
<RadioGroup android:id="@+id/rdbGpl"
android:layout_width="fill parent"
android:layout_height="wrap content"
android:orientation="vertical" >
<RadioButton android:id="@+id/rdbl"
android:layout_width="fill parent"
android:layout_height="wrap content"
android: text="Option 1" />
<RadioButton android:id="@+id/rdb2"
android:layout_width="fill parent"
android:layout_height="wrap content"
android: text="Option 2" />
</RadioGroup>

<ToggleButton android:id="@+id/togglel"
android:layout_width="wrap content"
android:layout height="wrap content" />
</LinearLayout>

Debug trén thiét bi, quan sat sy thay ddi cua cac dbi tuong sau khi duoc chon

Shrgvind A0 = S Lravomt 42

. BasicViews]1 . BasicViews]

Save Save

Autosave ' Autosave

* *

Option 1 Option 1
Option 2 ® Option 2

OFF ON

Hinh 2.15. Cac View co ban
Trudc khi cac dbi tuong dugc chon (trai) , sau khi cac ddi tuong dugc chon (phai)
Giéi thich céach céc view co ban dugc tao ra trong file giao dién main.xml:
e Do giao dién chtra cac view dugc sap xép tir trén xudng dudi nén ta ding ViewGroup
13 LinearLayout d& bd tri cac view ndy (cac view duoc khai bdo trong

<LinearLayout>).
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e Khai b4do Button dau tién véi thudc tinh layout width c6 gia tri fill parent, tirc 1a
Button c6 chiéu rong bang chiéu rong man hinh:

<Button android:id="@+id/btnSave"

android:layout width="fill parent"

android:layout height="wrap content"
android:text="save" />

¢ Khai b4o Button thir hai véi thudc tinh layout width c6 gia tri wrap content, tirc 1a c6
Button nay co6 chiéu rong bang chi¢u rong ndi dung button (“Open”).

<Button android:id="@+id/btnOpen"

android:layout width="wrap content"

android:layout height="wrap content"
android:text="Open" />

¢ Khai b4ao ImageButton c6 anh hién thi dugc thiét 1ap thong qua thudc tinh src:

<ImageButton android:id="@+id/btnImgl"

android:layout width="fill parent"

android:layout height="wrap content"

android:src="@drawable/ic launcher" />
¢ Khai bao EditText cho phép nguoi dung nhap li€u thong tin dudi dang van ban. Thiét
1ap thudc tinh layout height c6 gia tri wrap_content nham muc dich khi nguoi dung
g0 vao ndi dung van ban dai thi chiéu cao cta doi tuong nay sé tu dong dan ra bang
ndi dung van ban muon hién thi:

<EditText android:id="@+id/txtName"

android:layout width="fill parent"
android:layout height="wrap content" />

e Khai bao CheckBox :
“h ox android:id="@+id/chkAutosave"
android:layout_width="£fi11_
android:layout_height="wrap_content"
android:text="Autosave" /
C6 thé tiry chinh dang hién thi ctia checkbox thong qua thudc tinh style nham
cho phép checkbox hién thi dudi dang anh (style c6 gia tri voi format :

?[package:][type:]name)

= ox android:id="@+id/star

style="?android:attr/starStyle"
android:layout_width="wrap_content"
android:layout_height="wrap_content

¢ Khai bdo RadioGroup gom nhém 2 RadioButton

<RadioGroup android:id="@+id/rdbGpl"
android:layout width="fill parent"
android:layout height="wrap content"
android:orientation="vertical" >
<RadioButton android:id="@+id/rdbl"
android:layout width="fill parent"
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android:layout height="wrap content"

android:text="Option 1" />

<RadioButton android:id="@+id/rdb2"

android:layout width="fill parent"

android:layout height="wrap content"

android:text="Option 2" />

</RadioGroup>

Cac RadioButton dugc sap x€p theo chiéu thang dimg thong qua viéc gan gia tri

vertical cho thudc tinh orientation. Khi muon cac RadioButton sap x&p theo chi€u nam
ngang thi gan gia tri cho thudc tinh orientation la horizontal

e Khai bao ToogleButton, button hinh chir nhat cho phép nguoi ding nhin chon on/off
kém chi thj vé mau sic.
android:layout_width="wrap_
android:layout_height="w

e Mot didu quan trong can chi ¥ 1a tit ca cac view dugc khai béo ¢ trén déu dugc dat id
cho view d6, muc dich dé xu Iy mot ) cong viéc theo yéu cAu. Dua vao id ta sé léy
dugc view theo ding id nay thong qua phuong thuc View.findViewByld() hodc
Activity.findViewByld().

e Hinh 3.9 14 hinh anh tng dung chay trén thiét bi Android 4.0. Thay dbi gia tri cho
thugc tinh android:minSdkVersion trong file AndroidManifest.xml la 10 va chay lai
g dung trén thiét bi Google Nexus S (Android 2.3.6)

<uses-sdk android:minSdkVersion="10" />

Khi do6 hinh anh cho img dung nhu sau:

S P 1129

Save

Autosave

*

Option 1

Option 2

Hinh 2.16. Radio Button

eThay d6i gia tri cho thuoc tinh android:minSdkVersion trong file
AndroidManifestxml 1a 13 va chay lai ung dung trén thiét bi Asus Eee Pad
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Transformer (Android 3.2.1). Khi d6 hinh anh cho tmg dung nhu sau:

Hinh 2.17. Khi thay d6i gié tri

ProgressBar

ProgressBar hién thi thong tin tryc quan vé trang thai nhiém vu trong tmg dung
dang thuc hién dugc téi dau.

Vi dy khi tmg dung dang thuc hién mot nhiém vu & ché do nén (background) nhur:
trong khi tng dung tai (download) dit liéu tir trang web thi img dung can cép nhat t6i
nguoi dung ve tinh trang tai (tai dugc bao nhi€u %). Khi do6 ProgressBar 1a mot lya chon
t6t dé 1am duoc diéu nay.

Minh hoa cach su dung ProgressBar trong trng dung Android nhw sau:
¢ Tur Eclipse tao Android project c6 tén BasicView2

e Chinh stra file main.xml trong thu muc res/layout, chu y thém céc dong in dam sau:

version="1.0" encoding="utf-8"
1ea: xmlns:android="http:
android:layout_width="fill_

android:layout_height="£i
android:orientation="v

<ProgressBar android:id="@+id/progressbar"
android:layout_width="wrap content"”
android:layout_height="wrap content"”

Viét code cho file BasicViews2Activity.java, cht y thém cac dong in dam sau:

package net.learn2develop.BasicViews2;
import android.app.Activity;

import android.os.Bundle;

import android.os.Handler;

import android.view.View;

import android.widget.ProgressBar;
public class BasicViews2Activity extends Activity {
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static int progress;

ProgressBar progressBar;

int progressStatus = 0;

Handler handler = new Handler();

/** Called when the activity is first created. */
@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;

progress = 0;

progressBar = (ProgressBar) findViewById(R.id.progressbar) ;
//---do some work in background thread---
new Thread(new Runnable ()

{

public void run()

{

//---do some work here---

while (progressStatus < 10)

{

progressStatus = doSomeWork () ;

}

//---hides the progress bar---
handler.post (new Runnable ()

{

public void run()

{

//---0 - VISIBLE; 4 - INVISIBLE; 8 - GONE---
progressBar.setVisibility (View.GONE) ;

}

H

}

//-—--do some long running work here---
private int doSomeWork ()

{

try {

//---simulate doing some work---
Thread.sleep(500) ;

} catch (InterruptedException e)

{

e.printStackTrace() ;

}

return ++progress;

}

}) .start () ;

}

}

Khi Debug project trén Android emulator. Qua trinh hoat dong ctia ProgressBar
dién ra nhu hinh bén dudi (sau 5 gidy, progressbar s& bién mat)
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. BasicViews2

O

Hinh 2.18. Hoat dong cua ProgressBar trong ing dung Android

Thay dbi dang hién thi ciia ProgressBar bang cach gan thudc tinh style cua
ProgressBar trong file giao dién xml. Céc gia tri ma thudc tinh style co thé nhan dugc
la:

- Widget.ProgressBar.Horizontal

- Widget.ProgressBar.Small

- Widget.ProgressBar.Large

- Widget.ProgressBar.Inverse

- Widget.ProgressBar.Small.Inverse
- Widget.ProgressBar.Large.Inverse

Vi du gin gia tri cho thuoc tinh style cua ProgressBar la
Widget.ProgressBar.Horizontal

anl version="1.0" encoding="utf-8"
near t xmlns:android="http:
android:layout_width="fill_ parent"’
android:layout_height="fill parent'

android:orientation="vertical"

0gY Bar android:id="@+id/progressbazr
android:layout_width="wrap_
android:layout_height="wrap_conten
style="@android:style/Widget.ProgressBar.Horizontal" />

Khi d6 ProgressBar sé c6 dang hién thi nhu sau:

% S55&Androd A0

. BasicViews2

Hinh 2.19. Dang khéc cta ProgressBar

Gidai thich:

Mic dinh khi ProgressBar duoc goi trong tmg dung Android, né sé& hién thi dudi
dang mot hinh anh chuyén dong lién tuc theo chu ky (vi du nhu biéu tugng hinh tron
quay lién tuc). ProgressBar ¢ ché do nay str dung phu hop cho cac ing dung can thuc
hi¢n nhi€ém vy ma khong xac dinh dugc thoi gian hoan thanh ctia nhi€ém vu do, nhu : gui
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dit liéu cua img dung qua mang va chd dap tmg tir server tra vé. Khi nhan duoc dap ting
tra vé cho biét nhiém vu da thuc hién xong, ProgressBar can ding hoat dong. bé lam
duogc viéc nay, lap trinh vién can thyuc hién mot sd cong viéc sau:

Str dung mot ddi twong Thread két hop voi mot di twong Runnable. Phuong thic
run() thyc thi thread nay s& goi phuong thitc doSomeWork() dé thuc hién nhiém vu khi
ProgressBar dang chay. Khi nhiém vy hoan thanh (sau 5 giy), d6i twong Handler duoc
str dung dé giri mot thong diép yéu cau ProgressBar bién mét.

//---do some work in background thread---

new Thread(new Runnable ()

{
public void run()

{
//---do some work here---
while (progressStatus < 10)

{

progressStatus = doSomeWork () ;

}
//---hides the progress bar---

handler.post (new Runnable ()

{
public void run()

{

//---0 - VISIBLE; 4 - INVISIBLE; 8 - GONE---
progressBar.setVisibility (View.GONE) ;

}

b

}

//---do some long running work here---
private int doSomeWork ()

{

try {

//---simulate doing some work---
Thread.sleep(500) ;

} catch (InterruptedException e)

{

e.printStackTrace() ;

}

return ++progress;

}
}) .start();

Chu y rang phuong thirc setVisibility() c6 tham s truyén vao nhan mét trong ba
gid tri : View.VISIBLE, View.INVISIBLE, View.GONE. Trong do:

- Dung tham sé View.VISIBLE khi muén hién thi ProgressBar.

- Dung tham s6 View.INVISIBLE khi mudn an ProgressBar tuy nhién
ProgressBar van ton tai nhu mot thanh phan cua activity.

- Dung tham s View.GONE khi muén ProgressBar bién mét, khi d6
ProgressBar

- bi giai phong hoan toan va khéng con 1a mot thanh phan cua activity.

AutoCompleteTextView
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AutoCompleteTextView twong ti EditText nhung né cho phép hién thi danh sach
go1 y tu dong tng véi cac cum tir nguoi dung nhap vao.

Minh hoa
e Tur Eclipse tao Android project c6 tén BasicView3

e Chinh sua file main.xml trong thu muc res/layout, cht y thém céc dong in dam sau:
ml version="1.0" encoclng— "utf-8"7
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android
android:layout_width= '::;;_,
android:layout_height="fil
android:orientation="vertica

<TextView
android:layout_width="£fill parent"”
android:layout_height="wrap content"
android:text="Name of President"” />

<AutoCompleteTextView android:id="@+id/txtCountries"”
android:layout_width="fill parent"”
android:layout_height="wrap content® />

e Viét code cho file BasicViews3Activity.java, chi y thém cac dong in d4m sau:

package net.learn2develop.BasicViews3;

import android.app.Activity;

import android.os.Bundle;

import android.widget.ArrayAdapter;

import android.widget.AutoCompleteTextView;

public class BasicViews3Activity extends Activity {
String[] presidents = {

"Dwight D. Eisenhower",

"John F. Kennedy",

"Lyndon B. Johnson",

"Richard Nixon",

"Gerald Ford",

"Jimmy Carter",

"Ronald Reagan",

"George H. W. Bush",

"Bill Clinton",

"George W. Bush",

"Barack Obama"

}i

/** Called when the activity is first created. */
@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;

ArrayAdapter<String> adapter = new ArrayAdapter<String>(this,
android.R.layout.simple dropdown_item lline, presidents);
AutoCompleteTextView textView = (AutoCompleteTextView)
findViewById(R. id. txtCountries) ;
textView.setThreshold(3) ;

textView. setAdapter (adapter) ;
}

106



}
Debug ung dung trén Virtual Device

. BasicViews3

Bush

George H. W. Bush

George W. Bush

Hinh 2.20. Autocomplete Textbox
Giai thich:
Trong 16p BasicViews3Activity, trudc tién khai bAo mot mang String nham chura
mot danh sach cac vi tong thong.

String[] presidents = {

"Dwight D. Eisenhower",

"John F. Kennedy",

"Lyndon B. Johnson",

"Richard Nixon",

"Gerald Ford",

"Jimmy Carter",

"Ronald Reagan",

"George H. W. Bush",

"Bill Clinton'",

"George W. Bush",
"Barack Obama"

}i
Trong phuong thirc onCreate() ctia activity, tao ra d6i tuong ArrayAdapter quan 1y
mang chudi trén ddng thoi dugc hién thi boi AutoCompleteTextView. Trong vi du nay,
thi¢t 1ap ché d6 hién thi cia AutoCompleteTextView & ché do
simple dropdown_item_1line:
ArrayAdapter<String> adapter = new ArrayAdapter<String> (this,
android.R.layout.simple dropdown item lline, presidents);

Phuong thirc setThreshold() dung dé cai dit s6 lwong ki tu tbi thiéu ma nguoi dung
phai gb vao néu mudn danh sach goi ¥ tng voi cum tir gd vao xuat hién. Danh sach goi
¥ nay xuét hién dudi dang menu x6 xudng (drop-down menu)

textView.setThreshold (3) ;

Danh sach goi ¥ ciia AutoCompleteTextView duoc chira trong dbi tuong
ArrayAdapter:

textView.setAdapter (adapter) ;
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Cac picker view

Picker dugc chia 1am 2 loai : TimePicker, DatePicker. Viéc st dung 2 loai picker
nay cho phép ngudi dung chon thoi gian, ngay thang nam trén giao di¢n Umg dung
Android.

TimePicker

TimePicker cho phép nguoi ding ing dung chon thoi gian trong ngay véi 2 ché
do: ché
do 24 gio va ché do 12 gio (AM/PM).

Minh hoa cach su dung TimePicker trong ung dung Android nhu sau:

e Tu Eclipse tao Android project c6 tén BasicView4

e Chinh sua file main.xml trong thu muc res/layout, cht y thém céc dong in dam
sau:

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"

android:layout height="fill parent"
android:orientation="vertical" >

<TimePicker android:id="@+id/timePicker"

android:layout width="wrap content"

android:layout height="wrap content" />

<Button android:id="@+id/btnSet"

android:layout width="wrap content"
android:layout_height="wrap content"

android:text="I am all set!" android:onClick="onClick" />
</LinearLayout>

e Nhin F11 dé debug tmg dung trén Android emulator. Pé Iya chon thoi gian trong

ngdy, ngoai viéc nhan miii tén 1én xudng dé thay doi gia tri thoi gian, ban c6 thé sir
dung phim s6 trén ban phim va nhan nat AM dé chuyén ché d6 gitta AM va PM.
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. BasicViews4

| am all set!

Hinh 2.21. Hoat dong cua TimePicker trong activity ¢ ché do 12 gio
Quay trd lai IDE, viét code cho file BasicViews4Activity.java, chll y thém cac dong
in dam sau:
package net.learn2develop.BasicViewsd;
import android.app.Activity;
import android.os.Bundle;
import android.view.View;

import android.widget.TimePicker;
import android.widget.Toast;

public class BasicViewsdActivity extends Activity {
TimePicker timePicker;

/** Called when the activity is first created. */

public void onCreate(Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView(R.layout.main) ;

timePicker = (TimePicker) findViewById(R.id.timePicker);
timePicker.setIs24HourView(true);

}

public void onClick(View view) {
Toast .makeText (getBaseContext (),
"Time selected:" +
timePicker.getCurrentHour() +
":" 4+ timePicker.getCurrentMinute(),
Toast .LENGTH_SHORT) .show();

}

Nhian F11 dé debug lai ing dung trén Android emulator. TimePicker lic nay s&
hién thi & ché d6 24 gio. Nhéin vao Button s& hién thi thoi gian ma ban vura thiét 1ap cho
TimePicker.

109



. BasicViews4

I am all set!

Time selected:5:30

Hinh 2.22. Hoat dong cua TimePicker trong activity & ché do 24 gio

Giai thich

TimePicker hién thi giao dién cho phép ngudi ding tmg dung thiét 1ap thoi gian
theo chuan. Mic dinh né hién thi & ché do 12 gio (AM/PM). Néu mudn hién thi
TimePicker & ché do 24 gid, 1ap trinh vién can goi phuong thirc setls24HourView() ciia
no.

Phuong thirc getCurrentHour() va getCurrentMinute() cho phép iy vé thoi gian
thiét 1ap cho TimePicker trén giao dién.

Toast .makeText (getBaseContext (),

1’11 g lect +
timePicker.getCurrentHour () +
' + timePicker.getCurrentMinute(),
Toast . LENGTH_SHORT) .show () ;

Vi du minh hoa & trén, TimePicker dugc sir dung trong Activity. Trén thuc té,
TimePiker thuong dugc hién thi trong cira s6 dialog, nham muc dich khi nguoi ding
thiét 1ap xong thoi gian trén dialog thi n6 s& bién mét ciing nhu khong chiém khong gian
hién thi trén activity.
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Cancel

Hinh 2.23. Hoat dong cua TimePicker trong dialog ¢ ché do 12 gid
DatePicker
DatePicker cho phép nguoi dung tmg dung chon ngay thang nam trén giao dién
ung dung.
Minh hoa:
Str dung lai Android project c¢6 tén BasicView4.

Chinh stra file main.xml trong thu muc res/layout, chu y thém cac dong in dam sau:

version="1.0" encoding="utf-8"
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android
android:layout_width="fill parent"
android:layout_height="fill_parent"
android:orientation="vertical'

on android:id="@+id/btnSet
android:layout_width="wrap_content"
android:layout_height="wrap_content
android:text="1 111 set

android:onClick="onClick"

<DatePicker android:id="@+id/datePicker"
android:layout_width="wrap_ content"”
android:layout_height="wrap content" />

mer android:id="@+id/timePickez
android:layout_width="wrap_
android:layout_height="wrap_content

Nhan F11 @ debug ting dung trén Android emulator. Nhén tiép Ctrl+F11 dé thay
d6i hudng hién thi cia Android emulator nam ngang (landscape)

Viét code cho file BasicViews4Activity.java, chu y thém cac dong in dam sau:
package net.learn2develop.BasicViews4;
import java.text.SimpleDateFormat;
import java.util.Date;
import android.app.Activity;
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import android.app.Dialog;

import android.app.TimePickerDialog;

import android.os.Bundle;

import android.view.View;

import android.widget.DatePicker;

import android.widget.TimePicker;

import android.widget.Toast;

public class BasicViews4Activity extends Activity {
TimePicker timePicker; DatePicker datePicker;

int hour, minute;

static final int TIME DIALOG ID = 0;

/** Called when the activity is first created. */

@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;

timePicker = (TimePicker) findViewById(R.id.timePicker);
timePicker.setIs24HourView (true) ;

// showDialog (TIME DIALOG ID) ;

datePicker = (DatePicker) findViewById(R.id.datePicker);
}

public void onClick (View view) {

Toast.makeText (getBaseContext (),

"Date selected:" + (datePicker.getMonth() + 1) +

"/" + datePicker.getDayOfMonth() +

"/" + datePicker.getYear() + "\n" +

"Time selected:" + timePicker.getCurrentHour () +

":" + timePicker.getCurrentMinute (),
Toast.LENGTH_SHORT) .show () ;

}

}

Giai thich

Phuong thirec getMonth(), getDayOfMonth(), getYear() cua DatePicker cho phép

liy vé thang, ngay, nam thiét 1ap cho DatePicker trén giao dién.
Jate selected:" + (datePicker.getMonth() + 1) +
+ datePicker.getDayOfMonth() +
+ datePicker.getYear() + "\n" +
Chu y rang getMonth() tra vé gia tri 0 néu 1a thang 1, 1 néu 14 thang 2...Do d6
can ting gia tri nhan vé cia phuong thic nay dé hién thi diing thang téi ngudi ding,
Vi du minh hoa ¢ trén, DatePicker dugc sur dung trong Activity. Trén thuc té,
DatePiker thuong duoc hién thi trong cira s6 dialog, nham muc dich khi ngudi ding
thiét 1ap xong thoi gian trén dialog thi n6 s& bién mat cling nhur khong chiém khong
gian hién thi trén activity.
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Hinh 2.24. Hoat dong cua DatePicker trong dialog

Cic view hién thi danh sdch
Céc view hién thi danh sach trong Android nham hién thi danh sach muc thong
tin. Co 2 loai view hién thi danh sach: ListView, SpinnerView.
ListView
ListView hién thj danh sach muc thong tin ¢ thé cudn theo chiéu doc.
Minh hoa cdach s dung ListView trong ung dung Android nhu sau:
¢ Tu IDE tao Android project c6 tén BasicView5
e Viét code cho file BasicViews5Activity.java, cht y thém cac dong in ¢am sau:

package net.learn2develop.BasicViews5;

import android.app.ListActivity;

import android.os.Bundle;

import android.view.View;

import android.widget.ArrayAdapter;

import android.widget.ListView;

import android.widget.Toast;

public class BasicViewsbActivity extends ListActivity {
String[] presidents = {

"Dwight D. Eisenhower",

"John F. Kennedy",

"Lyndon B. Johnson",

"Richard Nixon",

"Gerald Ford",

"Jimmy Carter",

"Ronald Reagan",

"George H. W. Bush",

"Bill Clinton",

"George W. Bush", "Barack Obama"

}i

/** Called when the activity is first created. */
@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

//---no need to call this---
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//setContentView (R.layout.main) ;
setListAdapter (new ArrayAdapter<String>(this,
android.R.layout.simple list item 1, presidents));
public void onListItemClick (

ListView parent, View v, int position, long id)

{

Toast.makeText (this,

"You have selected " + presidents|[position],
Toast.LENGTH_SHORT) .show () ;

}
}

Debug tng dung:

. BasicViews5
Dwight D. Eisenhower

John F, Kennedy

Lyndon B. Johnson

Richard Nixon
Gerald Ford
Jimmy Carter
Ronald Reagan
George H. W. Bush

Bill Clinton

Hinh 2.25. Hoat dong cua ListView

Giai thich

Chu ¥ 16p BasicViews5Activity ké thira tir 16p ListActivity, 16p ListActivity ké
thira tir 16p Activity. Khi do ban than 16p ListActivity chira ListView, vi vay trong
phuong thirc onCreate() khong can goi phuong thirc setContentView() dé tai giao dién
tor main.xml.

Phuong thitc onCreate() str dung phuong thiic setListAdapter() dé két ndi danh
sach muc dit liéu vao activity. Phuong thirc setListAdapter() c6 tham s6 truyén vao 13 1
d6i tuong cua 16p ArrayAdapter. Lép ArrayAdapter quan 1y mang cac muc thong tin ma
ban mudn hién thi 1én ListView & ché do simple_list_item1:

setListAdapter (new ArrayAdapter<String> (this,

android.R.layout.simple_list_item_1, presidents));

Phuong thire onListltemClick() duoc goi khi 1 muc thong tin ctiia danh sach dugc

chon
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public void onListItemClick(
ListView parent, View v, int position, long id)

{
Toast.makeText (this,
You have selected " + presidents[position],
Toast .LENGTH_SHORT) .show() ;
}
Spinner

Khi activity khong c6 nhiéu khong gian dé hién thi danh myc thong tin dai nhu
ListView, thi c6 thé dung Spinner thay thé. Spinner chira danh sich muc thong tin cho
phép ngudi ding lwa chon, nhung tai mot thdi diém chi c6 mot muc tin dwoc hién thi
trén giao dién.

Minh hoa

e Tu Eclipse tao Android project c6 tén BasicView6

e Chinh sua file main.xml trong thu muc res/layout, ch y thém céc dong in dam
sau:

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"

android:layout height="fill parent"

android:orientation="vertical" >
<Spinner

android:id="@+id/spinnerl"

android:layout_width="wrap content"

android:layout_height="wrap content"
android:drawSelectorOnTop="true" />
</LinearLayout>

e Tao ra 1 mang String chira danh sach muyc thong tin trong file strings.xml & folder
res/value

xml version="1.0" encoding="utf-g

g name="hello">Hello World, BasicViewsbActivity!</string>
<string name="app_name">BasicViews6</string>
<string-array name="presidents_array">
<item>Dwight D. Eisenhower</item>
<item>John F. Kennedy</item>
<item>Lyndon B. Johnson</item>
<item>Richard Nixon</item>
<item>Gerald Ford</item>
<item>Jimmy Carter</item>
<item>Ronald Reagan</item>
<item>George H. W. Bush</item>
<item>Bill Clinton</item>
<item>George W. Bush</item>
<item>Barack Obama</item>
</string-array>

Viét code cho file BasicViews6Activity.java, cha y thém cac dong in dam sau:

package net.learn2develop.BasicViews6;
import android.app.Activity;
import android.os.Bundle;
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import android.view.View;

import android.widget.AdapterView;

import android.widget.AdapterView.OnItemSelectedListener;
import android.widget.ArrayAdapter;

import android.widget.Spinner;

import android.widget.Toast;

public class BasicViews6Activity extends Activity {
String[] presidents;

/** Called when the activity is first created. */
@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;

presidents =

getResources () .getStringArray (R.array.presidents_array) ;
Spinner sl = (Spinner) findViewById(R.id.spinnerl) ;
ArrayAdapter<String> adapter = new ArrayAdapter<String>(this,
android.R.layout.simple spinner_ item, presidents);
sl.setAdapter (adapter) ;

sl.setOnItemSelectedListener (new OnItemSelectedListener ()
{

@QOverride

public void onItemSelected (AdapterView<?> argO,

View argl, int arg2, long arg3)

{

int index = arg0.getSelectedItemPosition() ;
Toast.makeText (getBaseContext (),

"You have selected item : " + presidents|[index],
Toast.LENGTH_SHORT) .show () ;

}

@QOverride

public void onNothingSelected (AdapterView<?> arg0) { }
b

}

}

Debug va Nhan vao SpinnerView sé& s6 xuong danh sach tén cac vi tong thong
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. BasicViewsbt

Jimmy Carter

Dwight D. Eisenhower
John F. Kennedy
Lyndon B, Johnson
Richard Nixon
Gerald Ford

Jimmy Carter
Ronald Reagan
George H. W. Bush
Bill Clinton
George W. Bush
Barack Obama

Hinh 2.26. Hoat dong cua SpinnerView

Giai thich

Phuong thitc onNothingSelected() duoc goi khi nguoi ding nhan nut back, khi do
danh sach muc tin s& khong xuat hién trén man hinh. Trong truong hop nay khong c6
muc tin nao duoc chon.

Ngoai ra, thay vi hién thi danh muc tin dudi dang danh sach don gian & ché do
simple_spinner_item, 1ap trinh vién c6 thé hién thi danh myc tin dudi dang danh sach
radio button. Pé 1am viéc ndy, chinh sira tham sé thir 2 trong ham khéi tao cua
ArrayAdapter tir ché do simple spinner_item thanh simple list item_ single choice:

ArrayAdapter<String> adapter = new ArrayAdapter<String> (this,
android.R.layout.simple_list_ item single_choice, presidents);
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. BasicViewsb

Ronald Reagan

Richard Nixon
Gerald Ford
Jimmy Carter
Ronald Reagan
George H. W. Bush
Bill Clinton
George W. Bush

Barack Obama

Hinh 2.27. Spinner

2.3.3. Xuwr ly Sw kién trong Android

Phan trén vira trinh bay vé cach tao giao dién tmg dung Android véi cac view. Khi
nguoi dung st dung ing dung, ngudi dung s€ tuong tac vdi cac view nay, cac view nhan
dugc céc trong tac tir nguoi dung s€ xur 1y cac su kién twong tng. Cac su kién nay dugc
Android Framework quan 1y boi 1 hang doi (queue) hoat dong theo co ché FIFO (First
In First Out).

Céc budc can lam dé xu 1y sy kién cho cac ddi tuong giao dién:

Ping ky lang nghe sy kién (Event Listenters Registration).

Khai bao dbi tugng nhan thong bao khi ¢ su kién xuat hién (Event
Listenters).

Xu ly su kién (Event Handlers)

Ping ky ling nghe s ki¢n

C6 3 cach dé dang ky ling nghe su kién cho ddi twong giao dién trong tmg dung:

Str dung Anonymous Inner Class
Khai bao thudc tinh su kién cho view trong file giao di€én XML.
Khai bao 16p Activity thyc thi giao dién Listener.

Bang 2.2. Cac Event Listener va Event Handler

Event Handler Event Listenter
OnClickListener()

onClick() Puoc goi khi ngudi ding nhan/ cham vao widget. Event
Listener ndy s& goi phuong thtrc onClick() dé xr 1y su kién.
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OnLongClickListener()

Puoc goi khi ngudi ding nhan/ cham li vai gidy vao widget.
EventListener niy s& goi phuong thirc onLongClick() dé xir
1y su kién.

OnFocusChangeListener()

Duoc goi khi nguoi dung khong tap trung vao widget. Event
Listener ndy s& goi phuong thirc onFocusChange() dé xir Iy
su kién.

OnFocusChangeListener()

Puoc goi khi ngudi ding thao tic v6i cac phim bam cia thiét
bi. Event Listener nay s& goi phuong thirc onkey() dé xir Iy
su kién.

OnTouchListener()

onTouch() Puoc goi khi ngudi ding cham vao man hinh thiét bi. Event
Listener nay s& goi phuong thirc onTouch() dé xtr Iy sy kién.
OnMenultemClickListener()

Puoc goi khi nguoi dung chon menu item. Event Listener
niy s& goi phuong thitc onMenultemClick () dé xir Iy su
kién.

onLongClick()

onFocusChange()

onKey()

onMenultemClick()

Minh hoa viéc xu Iy sy kién cho view trong ung dung Android theo 3 cach dang ky
suw kién
Céch 1: Pang ky va xtr Iy su ki¢n str dung Anonymous Inner Class

e Str dung project BasicViewl dd tao ra ¢ trén. Chinh sita m3 ngudén cho file
BasicView1Activity java bang cach thém vao cac ndi dung in dam sau:
package net.learn2develop.BasicViewsl;
import android.app.Activity;
import android.os.Bundle; import android.view.View;
import android.widget.Button;
import android.widget.CheckBox;
import android.widget.RadioButton;
import android.widget.RadioGroup;
import android.widget.RadioGroup.OnCheckedChangeListener;
import android.widget.Toast;
import android.widget.ToggleButton;
public class BasicViewslActivity extends Activity {
/** Called when the activity is first created. */
@Override
public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;
//---Button view---
Button btnOpen = (Button)findViewById(R.id.btnOpen) ;
btnOpen.setOnClickListener (new View.OnClickListener() {
public void onClick (View v) {
DisplayToast ("You have clicked the Open button") ;
}
b
//---Button view---
Button btnSave = (Button) findViewById(R.id.btnSave) ;
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btnSave.setOnClickListener (new View.OnClickListener ()

{

public void onClick (View v) {

DisplayToast("You have clicked the Save button") ;

}

3

//---CheckBox---

CheckBox checkBox = (CheckBox) findViewById(R.id.chkAutosave) ;
checkBox.setOnClickListener (new View.OnClickListener ()

{

public void onClick (View v) {

if (((CheckBox)v) .isChecked())

DisplayToast ("CheckBox is checked") ;

else

DisplayToast ("CheckBox is unchecked") ;

}

3

//---RadioButton---

RadioGroup radioGroup = (RadioGroup) findViewById(R.id.rdbGpl) ;
radioGroup. setOnCheckedChangelistener (new
OnCheckedChangeListener ()

{

public void onCheckedChanged (RadioGroup group, int checkedId) {
RadioButton rbl = (RadioButton) findViewById(R.id.rdbl)
if (rbl.isChecked()) {

DisplayToast ("Option 1 checked!") ;

} else {

DisplayToast ("Option 2 checked!") ;

}

}

3

//-—--ToggleButton---

ToggleButton toggleButton =

(ToggleButton) findViewById(R.id.togglel) ;
toggleButton.setOnClickListener (new View.OnClickListener ()
{

public void onClick (View v) {

if (((ToggleButton)v) .isChecked())

DisplayToast ("Toggle button is On") ;

else

DisplayToast ("Toggle button is Off") ;

}

3

}

private void DisplayToast (String msg)

{

Toast.makeText (getBaseContext () , msg, Toast.LENGTH_ SHORT) .show() ;
}

}

Bam F11 dé debug tmg dung trén Android emulator.

Bam chon cac view va quan sat ndi dung thong diép hién thi & ctra s6 Toast.

Gidai thich:

Trong ham OnCreate() can lay vé cac view theo dang id ciia view d6 thong qua
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ham findViewByld():

[ few=BUutton Views==

Button btnOpen = (Button) findViewById(R.id.btnOpen);

Phuong thuc setOnClickListener() dang ky phuong thuc callback onClick(),
onClick() dugc goi khi Button btnOpen duoc click.

btnOpen.setOnClickListener (new View.OnClickListener() {
public void onClick(View v) {
DisplayToast ("You have clicked the Open button");
}
});

CheckBox

Pé xac dinh trang thai cia CheckBox, ta ép kiéu tham s ctia ham onClick() thanh
CheckBox, sau d6 goi phuong thirc isChecked()

CheckBox checkBox = (CheckBox) findViewById(R.id.chkAutosave);
checkBox.setOnClickListener (new View.OnClickListener()
{
public void onClick(View v) {
if (((CheckBox)v). 15Checked(] )
DisplayToast(" ~kBox 1s hecked") ;
else
DisplayToast("CheckBox is unchecked");

});

RadioButton

Phuong thic setOnCheckedChangeListener() cua RadioGroup dang ky phuong
thire callback onCheckedChanged()

?adloGrouo *adloGrouo = (RadioGroup) findViewById(R.id.rdbGpl);
radioGroup.setOnCheckedChangeListener (new OnCheckedChangeListener ()
{

public void onCheckedChanged (RadioGroup group, int checkedld) {

RadioButton rbl = (RadioButton) findvViewById(R.id.rdbl);
if (rbl. isChecked()) {

DisplayToast ("¢ ion 1 checked!");
} else {

DisplayToast("Option 2 checked!");
}

D

Ham onCheckedChanged() duoc goi khi mét trong s RadioButton chuyén sang
trang thai checked. Trong ham nay, RadioButton duoc lay vé theo id (rdb1), sau d6 goi
ham isChecked() dé x4c dinh RadioButton rdbl dugc chon hay khong. Ngoai ra ham
onCheckedChanged() c¢6 chira tham sé thir 2 1a checkId chinh 14 id cia RadioButton
duoc chon.

Cach 2: Dang ky sw kién cho view trong file giao dién,cai dat phwong thuecc xur ly
su kién trong source code

Thém thudc tinh sy kién cho view trong file giao dién .xml. Cu thé : dé xtr Iy su
kién click vao Button, ta thém thudc tinh onClick cua <Button> trong main.xml

iroid:id="@+id/btnSave"
th="fi1]l_parent"
\t="wrap_content"

androic ~:,-"@s*r’dg/saxe
android:onClick="btnSaved clicked”/

Céch khai bao nay xac dinh sy ki¢n click cua button. Gié tri cua thudc tinh onClick
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chinh 14 tén cua sy kién. Dé xir I su kién cho button ndy, thém ham btnSaved_clicked()
trong file BasicViews1Activity.java (cht y ham btnSaved clicked() ¢ tham sé truyén
vao 1a mot dbi tugng cia 16p View).
public class BasicViewslActivity extends Activity {
public void btnSaved_clicked (View view) {

DisplayToast ("You have clicked the Save buttonl™);
}

** Called when the activity is first created. */

public void onCreate(Bundle savedInstanceState) {
super .onCreate(savedInstanceState) ;
setContentView(R.layout.main) ;

1.
}

private void DisplayToast(String msg)
{

Toast.makeText (getBaseContext (), msg,
Toast . LENGTH_SHORT) .show() ;

)
Cdch 3: Bang s kién bang cdch khai bdo 16p Activity thuc thi giao dién Listener

Viét code cho BasicViewsActivity.java nhu sau

package net.learn2develop.BasicViewsl;

import android.app.Activity;

import android.os.Bundle; import android.view.View;
import android.view.View.OnClickListner;

import android.widget.Button;

import android.widget.CheckBox;

import android.widget.RadioButton;

import android.widget.RadioGroup;

import android.widget.RadioGroup.OnCheckedChangelListener;
import android.widget.Toast;

import android.widget.ToggleButton;

public class BasicViewslActivity extends Activity implements
OnclickListener{

/** Called when the activity is first created. */

@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;

Button btnOpen = (Button) findViewById(R.id.btnOpen) ;
// -- register click event with button ---
btnOpen.setOnClickListener (this) ;

}

//--- Implement the OnClickListener callback
public void onClick (View v) {

if (v.getId() == R.id.button_s)

{

DisplayToast("You have clicked the Open button") ;
}

}

2.4. QUAN LY DU LIEU
Luu trir di lidu 1a viéc 1am can thiét trong hau hét cac img dung. Trong phan nay,
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bai giang trinh bay vé 3 kiéu quan 1y dit liéu trong ing dung Android:

Quan ly dir liéu dang key-value

Quan 1y dit liéu tir file trong bd nhd thiét bi
Quan ly dir liéu voi co s dir 1iéu quan hé
Quan ly dir liéu v6i Content Providers
2.4.1. Shared Preferences

Android cung cép tap cac API SharePreferences cho phép quan 1y luong nho dit
liéu don gian cia tmg dung dang key-value. SharePreferences c¢6 thé luu trit dit liéu cho
mot Activity cu thé hodc chia sé dir lidu giira tat ca cac Activity trong/ ngoai ing dung
cua ban, dir liéu khi d6 dugc Iuu tritr trong mét file xml. Cach quan ly dir li€u nay phu
hop khi muén luu trang thai ing dung.

Vi du: trong tng dung c6 tity chon cho phép ngudi dung cai dat kich c& chit hién
thi. Yéu cau khi ngudi dung chon cai dt xong va tit tmg dung di thi 1an sau mo lai tng
dung van hién thi noi dung véi kich cd chir da dugc cai dat trude do. Pé 1am duoc viée
nay thi luu trir thong tin vao SharePreferences la lya chon t6t hon so v6i luu dir lidu vao
file hay co s& dir ligu.

Tao va két néi t6i file SharedPreferences

Android cung cap 2 phuong thirc dé tao moi file SharedPreferences hodc tham
chiéu t6i file sharedPreferences c¢6 san:

- getSharedPreferences(): sit dung dé tao méi/ tham chiéu t6i nhiéu file
SharedPreferences véi tén file 1a tham s truyén vao cho phuong thirc.
Phuong thirc ny c6 thé duoc goi tir bat ctr Context nao trong tng dung.
- getPreferences(): Activity goi phuong thirc ndy dé tao méi/ tham chiéu
t5i mot file SharedPreferences. Ham nay tham chiéu t6i 1 file
SharePreferences voi tén mic dinh do d6 khong can truyén tham s6 1a
tén file cho ham.
Gié tri tra vé cta 2 phuong thirc nay 14 ddi tuong SharedPreferences, ding ddi
twong nay dé doc/ ghi dit liéu vao file SharedPreferences trén thiét bi.
Poan code sau thyc thi bén trong class Fragment dung dé tham chiéu t6i cac file
SharedPreferences, st dung phuong thirc getSharedPreferences()

Context context = getActivity():
SharedPreferences sharedPref = context.getSharedPreferences (

getString(R.string.preference file key), Context.MODE PRIVATE):

- Tén céac file sharedPreferences xac dinh thong qua preference file key
duogc khai bao trong strings.xml.

- File duoc md & ché d6 private (MODE PRIVATE) cho biét file
SharedPreferences chi dugc truy cap bén trong ndi bo ung dung. Néu
tao file Y ché do MODE WORLD READABLE,
MODE_WORLD WRITEABLE thi bat ctr ng dung trén thiét bi déu
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c6 thé truy cap dit liéu trong file.

Pé tham chiéu t6i 1 file SharePreferences, sir dung phuong thirc getPreferences()

SharedPreferences sharedPref = getActivity().getPreferences (Context.MODE_ PRIVATE)

Ghi dir liéu vao SharePreferences

Tao ddi twong SharedPreferences.Editor bang cach goi phuong thirc edit() ctia dbi
tuong SharedPreferences. Sau dé goi phuong thirc nhu putlnt(), putString()...véi tham
s truyén vao 1a gia tri dang key-value dé luu dir liéu vao file.

SharedPreferences sharedPref = getActivity().getPreferences (Context.MODE PRIVATE);

SharedPreferences.Editor editor

editor.putlnt (getString(R.string.saved high score),

editor.commit () ;

= sharedPref.edit():

newHighScore) ;

Goi phuong thitc commit() ctia dbi twgng SharedPreferences.Editor dé hoan tat

vigc ghi dir ligu.

Doc dit liéu tir SharePreferences

SharedPreferences sharedPref = getActivity().getPreferences (Context.MODE PRIVATE):

int defaultValue = getResources().getInteger (R.string.saved high score_default);

long highScore = sharedPref.getInt (getString(R.string.saved high score), defaultValue):;

2.4.2. Doc va Ghi file

Android cung cap tap cac API File cho phép ung dung doc/ ghi luong 16n dit liéu
vao file trong bo nhé thiét bi. Tap cac API File duoc cung cip boi goi java.io.
Céc thiét bi Android c6 2 bd nhé dit liéu: bo nhé trong (Internal storage) va bo nhd

ngoai nhu thé SD (External storage).

Béang 2.3. B nhé trong va B¢ nhé ngoai

B0 nh¢ trong (Internal storage)

B0 nh¢ ngoai (External storage)

Luon san sang

Khong phai luc nao cling san sang vi nguoi
ding c6 thé thém vao hodc g& bo by nhd
ngoai khdi thiét bi.

Céac file luu trir & bd nhd trong chi dugc
phép truy cdp boi cac Gng dung tao ra
chiing.

Cac file luu trit & bd nhé ngoai c¢6 thé dugce
truy cap tu do.

Khi g bo tmg dung khoi thiét bi thi hé
thong cting g& bo luon nhiing file do img
dung tao ra & bo nhd trong.

Khi g& bo ung dung khoi thiét bi thi hé
théng chi g& bo nhitng file do tng dung tao
ra & by nhd ngoai khi trude d6 ung dung luu
trit dit liéu vao dudng dan tra vé tir phuong
thire getExternalFilesDir().

Phul hop khi khong mudn ngudi ding hoic
ung dung khac truy cip vao file dir li¢u cua
ung dung

Phu hgp khi tng dung cho phép file dir liu
cta minh duogc truy cap tu do tir nguoi dung,
ung dung khéc hay tir may tinh

Ciép quyén cho ving dung truy cip bd nhé thiét bi

- Trong file AndroidManifest.xml can khai bdo quyén dé cho phép tng
dung ghi dir 1iéu vao bo nhd ngoai (WRITE _EXTERNAL STORAGE):

124



<manifest ...>

<uses-permission android:name="android.permission.WRITE EXTERNAL STORAGE" />

</manifest>

Hién tai Android cho phép tit ca cic Gmg dung c6 kha ning doc dir liéu
tir bd nhé ngoai ma khong can cap quyén cho tmg dung. Tuy nhién trong
thoi gian t6i diéu nay co thé thay d6i. C6 nghia la img dung can dugc
cip quyén d& doc dr lieu tr bd nhé ngoai
(READ_EXTERNAL STORAGE)

<manifest ...>

<uses-permission android:name="android.permission.READ EXTERNAL STORAGE" />

</manifest>

Tuy nhién néu tmg dung dugc cap quyén ghi thi mic dinh duoc cap
quyén doc dir liéu tir bd nhé ngoai.

Chu y: méc dinh tng dung dugc phép truy cap bo nho trong.

Doc, ghi file dir li€u tir by nhé trong

Cdc ché do cap cho file :

MODE _WORLD READABLE : cho phép tat ca tmg dung c6 thé doc
dir ligu tir file.

MODE PRIVATE : cho phép file chi dugc truy cap boi ng dung tao
ra no.

MODE WORLD WRITEABLE : cho phép tat ca img dung c6 thé ghi
dir liéu vao file.

Ghi file dir liéu vao bo nho trong

Goi phuong thic openFileOutput() mé file dé ghi dit liéu, tham sb
truyén vao ctia phuong thirc nay gom: tén file, ché do cap cho file. Gia
tri trd vé clia phwong thirc nay 1a ddi tuwong kiéu ludng ky tu
FileOuputStream.

Chuyén d6i ddi tuong kiéu ludng ky tu FileOuputStream sang ddi tugng
kiéu ludng byte OutputStreamWriter bang cach goi phuong thirc khoi
tao cuia 1op OutputStreamWriter v6i tham sb truyén vao 1a dbi tuong
kiéu ludng ky tu.

Str dung phuong thirc write () ctia dbi twong OutputStreamWriter dé ghi
d@ li€u vao bo nho trong.

125



FileOutputStream fOut =
openFileOutput ("textfile.txt",
MODE_WORLD_READABLE) ;
OutputStreamWriter osw = new
OutputStreamWriter (£fOut);

//---write the string to the file---
osw.write(str);

osw.flush();

osw.close();

Chu y: duong dan téi file luu & bo nhé trong cua tmg dung duoc xac dinh badi tén
package ctia ing dung trong hé thong tap tin Android, c6 thé thiy duoc thong qua Device
File Explorer ciia Android Studio.

Doc file dir liéu tir bo nho trong

- Goi phuong thtrc openFilelnput() m¢ file dé doc dit liéu, tham sé truyén
vao cta phuong thirc nay 1a tén file. Gié tri tra vé cua phuong thirc nay
1a d6i tugng kiéu ludng ky tu FileInputStream.

- Chuyén d6i doi tugng kiéu ludng ky tu FileInputStream sang ddi tuong
kiéu ludng byte InputStreamReader bang cach goi phuong thirc khoi tao
cta 16p InputStreamReader v6i tham sd truyén vao 1a ddi tugng kiéu
ludng ky tu.

- Lap goi phuong thiic read() cua d6i twong InputStreamReader dé doc
1an lugt khéi 100 ky tu vao bo dém (buffer) cho toi khi khong con ky tu
trong ludng. Tai mdi 1an phuong thirc read() duoc goi, ky tu doc duoc
duoc gan cho bién kiéu String. Cong don cac gia tri ctia bién kiéu String
nay s& thu dugc ndi dung file.

FileInputStream fIn =
openFileInput ("textfile.txt");
InputStreamReader isr = new
InputStreamReader (£fIn);

char[] inputBuffer = new char[READ BLOCK_SIZE];
String s = "";

int charRead;
while ((charRead = isr.read(inputBuffer))>0)

{
//---convert the chars to a String---
String readString =
String.copyValueOf(inputBuffer, 0,
charRead) ;
s += readString;

inputBuffer = new char[READ BLOCK_SIZE];
}

Doc, ghi dit liéu tir bo nho ngoai
Khong phai thiét bi nao ciing c6 sdn bo nhd ngoai. DE kiém tra xem thiét bi c6 bd
nhd ngoai hay khong ta goi phuong thure getExternalStorageState() cua 16p Enviroment.
Néu gia tri tra vé ciia phuong thirc nay 1a MEDIA MOUTED thi c6 nghia thiét bi c6 bo
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nhd ngoai cho phép ban doc/ ghi file.

/* Checks if external storage is available for read and write */

public boolean isExternalStorageWritable()

String state = Environment.getExternalStorageState():;
if (Environment.MEDIA MOUNTED.equals (state))
return true;

return false;

/* Checks if external storage is available to at least read */

public boolean isExternalStorageReadable()

String state = Environment.getExternalStorageState():;

if (Environment.MEDIZ MOUNTED.equals(state)
Environment .MEDIZA MOUNTED READ ONLY.equals (state))
return true;

return false;

Céc file luu trit trong bo nhd ngoai do g dung tao ra thudc 1 trong 2 kiéu sau:

- Public files: 1a nhiing file luru trong bo nhé ngoai cho phép bat ky nguoi
dung, ing dung trén thiét bi c6 thé truy cap. Khi nguoi dung g& bo tng
dung thi céc file ndy van con ton tai (Vi du: céc file download tir tng
dung, cac anh do ung dung chup dugc).

Phuong thirc getExternalStorageDirectory() tra vé dudng dan cua
public file trong bd nhé ngoai.
Private files: 1a nhiing file luu trong bd nhé ngoai chi dugc phép truy
cap boi ing dung tao ra nd. Khi nguoi dung gd bd ting dung thi céc file
nay ciing bi x6a (Vi du nhitng file tam do tng dung tao ra).

Phuong thiic getExternalFilesDir() tra vé duong dan cua private file
trong bd nhé ngoai.

Ghi file dir liéu vao bo nho ngoai
//---SD Card Storage---

File sdCard = Environment.getExternalStorageDirectory() ;
File directory = new File (sdCard.getBAbsolutePath() +
"/MyFiles") ;

directory.mkdirs() ;

File file = new File(directory, "textfile.txt");
FileOutputStream fOut = new FileOutputStream(file) ;

/*

FileOutputStream fOut = openFileOutput ("textfile.txt",
MODE WORLD READABLE) ;

*/

OutputStreamWriter osw = new OutputStreamWriter (fOut) ;
//-—-write the string to the file---

osw.write (str);

osw.flush(); osw.close();

Doc file dir liéu tir bo nho ngoai
//---SD Storage---

File sdCard = Environment.getExternalStorageDirectory() ;
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File directory = new File (sdCard.getBAbsolutePath() +
"/MyFiles") ;

File file = new File(directory, "textfile.txt");
FileInputStream fIn = new FileInputStream(file) ;
InputStreamReader isr = new InputStreamReader (fIn) ;
/*

FileInputStream fIn =

openFileInput ("textfile.txt");

InputStreamReader isr = new InputStreamReader (fIn);
*/

char[] inputBuffer = new char[READ BLOCK SIZE];
String s = "";

int charRead;
while ((charRead = isr.read (inputBuffer))>0)
{

//-=--convert the chars to a String---
String readString =
String.copyValueOf (inputBuffer, 0, charRead);
s += readString;
inputBuffer = new char[READ BLOCK SIZE];
}
Xoa file: Xbéa file luu ¢ bd nhé trong ting dung bang cach goi ham deleteFile() cua
doi tuong Context cia ung dung

myContext.deleteFile (fileName) ;

X6a file luu ¢ bd nhd ngoai cua thiét bi bang cach goi ham delete() cua ddi tuong
File:

myFile.delete():

2.4.3. Co so dit lieu quan hé

Android cung cap hé quan tri co sé dir liéu SQLite dé quan 1y co s¢ dir liéu quan
h¢ cua img dung. Co s& dir li€u quan h¢ SQLite tao ra cho cua ing dung nay thi chi duoc
truy cap boi chinh n6 ma khong cho phép g dung khéc truy cap vao, co s¢ dir li¢u nay
duogc luu triv trong thu muc /data/data/<package name>/databases ctia hé thong (Str
dung Device File Explorer, vao thu muc trén sé& thdy file co so dit liéu cua ing dung).

Dinh nghia luoc do co s¢ dit lidu

Van dé chinh cta co s dit liéu 1a dinh nghia dd co so dit lidu. Luge d6 co so dit
liéu 13 khai bao cach td chic co s& dit lidu. Luge d6 co so dit liéu duoc khai bao thong
qua 16p chira dinh nghia cac thanh phan cua co so dit liéu.
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public final class FeedReaderContract {

// To prevent someone from accidentally instantiating the contract class,
// give it an empty constructor.

public FeedReaderContract ()

/* Inner class that defines the table contents */
public static abstract class FeedEntry implements BaseColumns {

public static final String TABLE_NAME = "entry";

public static final String COLUMN NAME ENTRY ID = "entryid";
public static final String COLUMN NAME TITLE = "title";
public static final String COLUMN NAME SUBTITLE = "subtitle";

Trong d6: dinh nghia cac thanh phan trong lugc do co so dir lidu thong qua 16p

FeedReaderContract. Lop FeedReaderContract dinh nghia tén bang cung véi tén
cdt ciia cac bang trong co s6 dit lidu. Trong 16p FeedReaderContract tao mdi 16p con cho

mdi bang turong tmg, trong mdi 16p con sé& khai bio tén cic cot cua bang.

Tao co so dir liéu su dung SQL Helper

Co s0 dir liéu ting dung Android tao ra duogc Iuu vao b nhé trong do thiét bi cép
phat riéng cho tng dung va khong dugc phép truy cap tir ing dung khac.

Tao va duy tri co so dir liéu st dung cac thanh phan dugc khai bao trong lugc do
co so dir li¢u & trén, qua cac budce sau:

Khai bao cac cau Iénh SQL dé tao va x6a cac bang trong co sé dir li¢u

private static final String TEXT TYPE = " TEXT";

private static final String COMMA SEP = ",";
private static final String SQL CREATE ENTRIES =

"CREATE TABLE " + FeedEntry.TABLE NAME + " (" +
FeedEntry. ID + " INTEGER PRIMARY KEY," +
FeedEntry.COLUMN NAME ENTRY ID + TEXT TYPE + COMMA SEP +
FeedEntry.COLUMN NAME TITLE + TEXT TYPE + COMMA SEP +
... // BAny other options for the CREATE command

private static final String SQL_DELETE ENTRIES =

"DROP TABLE IF EXISTS " + FeedEntry.TABLE NAME;

Tao va duy tri co s¢ dit li€u st dung tap API cua 16p SQLiteOpenHelper
bang cach: tao ra 1 16p java ké thira tir 16p SQLiteOpenHelper, override
cac phuong thac onCreate(), onUpgrade(), onOpen() do
SQLiteOpenHelper cung cap.
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public class FeedReaderDbHelper extends SQLiteOpenHelper {

// If you change the database schema, you must increment the database version.
public static final int DATABASE VERSION 17
public static final String DATABASE NAME = "FeedReader.db";

public FeedReaderDbHelper (Context context)
super (context, DATABASE NAME, null, DATABASE VERSION) ;

public void onCreate (SQLiteDatabase db) {
db.execSQL (SQL_CREATE ENTRIES) ;

public void onUpgrade (SQLiteDatabase db, int oldVersion, int newVersion) {
// This database is only a cache for online data, so its upgrade policy is
// to simply to discard the data and start over
db.execSQL (SQL_DELETE ENTRIES) ;
onCreate (db) ;

public void onDowngrade (SQLiteDatabase db, int oldVersion, int newVersion)
onUpgrade (db, oldVersion, newVersion):

Tao ddi twong FeedReaderDBHelper dé truy xuét t6i co s dir lidu da tao:

FeedReaderDbHelper mDbHelper = new FeedReaderDbHelper (getContext()):

Ghi dir liéu vao trong co so dit liéu

Str dung phuong thirc insert() ctia d6i trong SQLiteDatabase dé ghi di
liéu vao co so dir licu.

// Gets the data repository in write mode

SQLiteDatabase db = mDbHelper.getWritableDatabase()

// Create a new map of values, where column names are the keys

ContentValues values = new ContentValues():
values.put (FeedEntry.COLUMN NAME ENTRY ID, id):
values.put (FeedEntry.COLUMN NAME TITLE, title):
values.put (FeedEntry.COLUMN NAME CONTENT, content):

//

Insert the new row, returning the primary key value of the new row

long newRowId:;

newRowId = db.inserct(

FeedEntry.TABLE NAME,
FeedEntry.COLUMN NAME NULLABLE,
values) ;

Phuong thirc insert() ¢6 3 tham s6 :

Tham sé thir nhat ¢ tén bang.

Tham s6 thtr 2 13 tén cuia cua cot trong bang ma gia tri tng v4i cot nay
c6 thé nhan gia tri NULL trong trudng hop d6i twong ContentValues
tréng. Néu truyén gia tri cho tham s thir 2 nay 1a “null” thi dong dir liéu
m&i khong duge thém vao.

Tham s6 thir 3 1a d6i twong ContentValues twong Gng v6i 1 dong dit liéu
trong bang.
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Doc dir lieu tur co so dir liéu

Str dung phuong thirc query() ctia dbi tugng SQLiteDatabase dé doc dir liéu tir co
s& dit liéu. Phuong thirc ndy c6 tham sb truyén vao 13 tén bang, mang cac tén cot ma ban
can ldy dir liéu, diéu kién. Gia tri tra vé ctia phuong thire nay 14 ddi tuong Cursor.

SQLiteDatabase db = mDbHelper.getReadableDatabase()

// Define a projection that specifies which columns from the database
// you will actually use after this query.
String[] projection = {

FeedEntry._ID,

FeedEntry.COLUMN NAME TITLE,

FeedEntry.COLUMN NAME UPDATED,

// How you want the results sorted in the resulting Cursor
String sortOrder =
FeedEntry.COLUMN NAME UPDATED + " DESC":

Cursor c = db.query(

FeedEntry.TABLE NAME, // The table to query

projection, // The columns to return

selection, ’/ The columns for the WHERE clause
selectionArgs, // The values for the WHERE clause
null, // don't group the rows

null, // don't filter by row groups
sortOrder // The sort order

Péi twong Cursor do phuong thirc query() tra vé chia cac dit liéu duoc yéu cau.
Str dung phuong thirc moveToFirst() cua dbi tuong Cursor dé dac vi tri doc dit liéu &
phan tir dau tién trong két qua. Tai mdi dong, doc gia tri ting phan tir ciia dong twong
mg véi cac cot trong bang dir lidu, bang cach goi phwong thirc get cua Cursor, vi du:
getString() dé 1dy vé gia tri ciia phan tir c6 kiéu String, getLong() dé iy vé gia trj cta
phan tir c6 kiéu Long. ...V&i mdi 1an goi phuong thiic get can truyén vao tham sd 1a chi
s0 cot trong bang.

Chi s cot ctia bang co duogc bang cach goi phuong thirc getColumnIndex() hodc
getColumnIndexOrThrow().

cursor.moveToFirst():
long itemId = cursor.getLong (

cursor.getColumnIndexOrThrow (FeedEntry. ID)

Xoa dir liéu trong co so dir liéu
St dung phuong thirc delete() ciia ddi twgng SQLiteDatabase dé xoa cac dong dir
liéu tir mot bang trong co so dir liéu. Phuong thirc delete() c6 3 tham sb :
- Tham s6 thit nhat 13 tén bang.
- Tham sb thir 2 1a diéu kién x0a.
- Tham s6 thr 3 14 chi s6 dong can xo6a (rowld).
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// Define 'where' part of query.

String selection = FeedEntry.COLUMN NAME ENTRY ID + " LIKE 2";
// Specify arguments in placeholder order.

String[] selectionArgs = { String.valueOf (rowId)

// Issue SQL statement.

db.delete(table_name, selection, selectionlArgs);

Cdp nhat dir liéu trong co so dit liéu
St dung phuong thirc update() ctia di twong SQLiteDatabase dé cap nhat dir liéu
da c6 trong co so dit liéu. Phuong thirc update() c6 3 tham s6 :
- Tham s6 thit nhat 13 tén bang.
- Tham sb thtr 2 1a gia tri mdi mudn cap nhat.
- Tham s6 thr 3 1a diéu kién cap nhat.
- Tham s tht 4 13 chi s6 dong can cap nhat (rowld).

SQLiteDatabase db = mDbHelper.getReadableDatabase ()

// New wvalue for one column
ContentValues values = new ContentValues():
values.put (FeedEntry.COLUMN NAME TITLE, title):

// Which row to update, based on the ID
String selection = FeedEntry.COLUMN NAME ENTRY ID + " LIKE 2";
String[] selectionArgs = { String.valueOf (rowId)

int count = db.update(
FeedReaderDbHelper.FeedEntry.TABLE NAME,
values,
selection,

selectionArgs) ;

CAU HOI CHUONG 2

1. Xay dung tng dung theo doi cac trang thai trong vong doi1 ung dung
Android va dua ra thong bao twong ing khi mdi trang thai duoc goi.

2. St dung cac d6i tugng giao dién cua Android dé xay dung Gmg dung may
tinh.

3. Xay dung Umg dung To-do list quan 1y cac cong viéc cia nguoi dung
dién thoai theo 3 cach: 1/ Luu trit dir li¢u dang key-value; 2/Luu trit dix
lidu dudi dang file trong bo nhé thiét bi; 3/ Luu trit dit liéu trong co so
dir li¢u quan hé SQLite.

4. Xay dyng tng dung thu vién hién thi anh s dung cac View nhu:
ImageView, Gallery, ImageSwicher, GridView.
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CHUONG 3: LAP TRINH UNG DUNG ANDROID NANG CAO
3.1. MESSAGING VA NETWORKING
3.1.1. SMS Messaging

SMS (Short Messaging Service) 1a cong nghé guri tin nhin ngan gitra cac dién thoai
di dong. Tin nhan ngan ton tai dudi 2 dang: dang vin ban nguoi ding doc dugc va dang
dit liéu (nhu dang nhi phan) ding dé truyén tin hiéu trao ddi gitra cac tmg dung. Android
cung cap 1 tap API SMS hd tro 1ap trinh chitc ndng nhan tin ngan.

C6 2 cach cho phép giri tin nhin tir tng dung Android: 1/ Bang cach str dung Intent,
tmg dung xay dung s& goi img dung nhan tin c6 san trén dién thoai ; 2/ Bang cach sir
dung 16p SmsManager do Android cung cip dé quan 1y viéc gti nhan tin nhan ngay
trong chinh ung dung xay dung.

Giri tin nhiin SMS thong qua tng dung nhin tin ¢6 sin trén dién thoai

Str dung phuong thire startActivity() v6i tham sé truyén vao 1a ddi twong Intent co
hanh vi Intent ACTION_SENDTO dé goi ung dung nhén tin c6 sén trén dién thoai tur
ung dung xay dung nhu sau:

Intent smsintent = new Intent(Intent. ACTION_SENDTO,
Uri.parse("sms:55512345"));

smsintent.putExtra("sms_body", "Press send to send me");
startActivity(smsintent);

Trong do: dir li€u Intent déc ta s6 dién thoai nhan tin duéi dang sms:schema va ndi
dung tin nhan giri di “Press send to send me” duoc gan cho sms_body.

Giri tin nhiin trong chinh img dung
e Cip quyén SEND SMS cho phép gii tin nhin ngay trong umg dung, trong
AndroidManifest.xml nhu sau:

<uses-permission android:name="android.permission.SEND_SMS"/>
e Tao doi tugng SmsManager dé xur ly viéc gtri nhan tin nhan:
SmsManager smsManager = SmsManager.getDefault();

e Cai dat 1énh guri tin nhdn SMS trong chinh (mg dung:
Giri tin nhan vin bin:
Phuong thiic sendTextMessages() cia SmsManager cho phép gui tin nhian SMS,
phuong thirc nay gébm 5 tham so:
- destinationAddress: S6 dién thoai nhén tin.
- scAddress: Dia chi trung tdm dich vy tin nhan(SMSC), gi4 tri nay bang
null cho biét ung dung st dung dich vu méac dich cua SMSC.
- text: Noi dung tin nhén.
- sentlntent: tham sé Pending intent thir nhat cho biét trang thai giri tin tir
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bén gui.
deliverylntent: tham s6 Pending intent thir 2 cho biét trang thai nhan tin
nhén boi bén nhan.

String sendTo = "5551234";
String myMessage = "Android supports programmatic SMS messaging!";

smsManager.sendTextMessage(sendTo, null, myMessage, null, null);

Givi tin nhén div ligu dang nhi phin

Str dung sendDataMessage() cia SmsManager cho phép gui dir liéu dang nhi phan.
Phuong thirc nay c6 tham s truyén vao tuong ty nhu phuong thirc sendTextMessage()
néu trén, dong thoi bo sung 2 tham sé: cong lang nghe két ndi dit liéu (destination port)
va 1 mang byte chira cac dir liéu nhi phan.

Giam sat trang thai giri tin nhin tir bén giri t6i bén nhan

Dé giam sat trang thai tin nhan giri di can dang ki Broadcast Receivers lang nghe

cac sy kién voi gia tri dic ta duge truyén vao tham sé Pending Intents ctia phuong thirc
sendTextMessage().

Tham s6 Pending Intent dau tién cho biét trang thai tin nhan giri di tir bén gui 1a
thanh coéng hay that bai thong qua 1 trong cac ma dic ta sau:

Activity. RESULT_OK: cho biét tin nhan giri thanh cong.
SmsManager.RESULT ERROR_GENERIC FAILURE: cho biét qua
trinh truyén tin nhan 15i.

SmsManager.RESULT ERROR_RADIO OFF: cho biét tin nhan
khong truyén di do khong c6 két ni mang,
SmsManager. RESULT ERROR NULL PDU: 16i PDU (protocol
description unit).

SmsManager.RESULT ERROR_NO SERVICE: cho biét dich vu
mang hién thoi khong san sang.

Tham s6 Pending Intent thir 2 cho biét trang théi tin nhan giri dén bén nhan 13 thanh
cong hay that bai thong qua 1 trong 2 dic ta sau:

Activity. RESULT OK: cho biét bén nhan di nhan duoc tin nhin.
Activity. RESULT CANCELED: cho biét bén nhén khong nhan duoc
tin nhén.

Viéc cai dat Iénh giam sat trang thai gui tin nhén tir bén gui téi bén nhan dugce thyuc
hién nhu sau:

String SENT_SMS_ACTION = "com.paad.smssnippets.SENT_SMS_ACTION";

String DELIVERED_SMS_ACTION = "com.paad.smssnippets.DELIVERED_SMS_ACTION";
// Create the sentintent parameter

Intent sentintent = new Intent(SENT_SMS_ACTION);

PendingIntent sentPl = PendingIntent.getBroadcast(getApplicationContext(),

0,

sentintent,

PendingIntent.FLAG_UPDATE_CURRENT)

’
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// Create the deliverylntent parameter

Intent deliverylntent = new Intent(DELIVERED_SMS_ACTION);
PendingIntent deliverPl =
PendingIntent.getBroadcast(getApplicationContext(),
0,

deliverylntent,
PendingIntent.FLAG_UPDATE_CURRENT);

//-- Register the BroadcastReceiver when the SMS is sent---
registerReceiver(new BroadcastReceiver() {

@Override

public void onReceive(Context _context, Intent _intent)
{

String resultText = "UNKNOWN";

switch (getResultCode()) {

case Activity.RESULT_OK:

resultText = "Transmission successful"; break;

case SmsManager.RESULT_ERROR_GENERIC_FAILURE:
resultText = "Transmission failed"; break;

case SmsManager.RESULT_ERROR_RADIO_OFF:
resultText = "Transmission failed: Radio is off";

break;

case SmsManager.RESULT_ERROR_NULL_PDU:
resultText = "Transmission Failed: No PDU specified";
break;

case SmsManager.RESULT_ERROR_NO_SERVICE:
resultText = "Transmission Failed: No service";

break;

}

Toast.makeText(_context, resultText,
Toast.LENGTH_LONG).show();

}

b
new IntentFilter(SENT_SMS_ACTION));

//---Register the BroadcastReceiver when the SMS is delivered---
registerReceiver(new BroadcastReceiver() {

@Override

public void onReceive(Context _context, Intent _intent)
{

switch (getResultCode()){

case Activity.RESULT_OK:

resultText = "SMS delivered";

break;

case Activity.RESULT_CANCELED:

resultText = "SMS not delivered ";

break;

}

Toast.makeText(_context, resultText,
Toast.LENGTH_LONG).show();

}

b
new IntentFilter(DELIVERED_SMS_ACTION));
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// Send the message

SmsManager smsManager = SmsManager.getDefault();

String sendTo = "5551234";

String myMessage = "Android supports programmatic SMS messaging!";
smsManager.sendTextMessage(sendTo, null, myMessage, sentPI, deliverPl);

Phin doan tin nhin SMS giri di
Chiéu dai t6i da cia tin nhan SMS giri di dugc qui dinh 14 160 ki ty. Néu bén gii
giri di tin nhan c6 d6 dai 16n hon 160 ki ty thi tin nhan s& duoc cat ra thanh cac tin nhin
c6 do dai ngan hon, véi mdi tin nhin c6 d dai dudi 160 ki ty. Dé lam duoc diéu nay,
Android cung cap phuong thitc mot s API dé 1am diéu nay:
- divideMessage(): dau vao 1a doan vin ban mudn giri di, dau ra 13 mang
ArrayList chira cdc tin nhan c6 chiéu dai dudi 160 ki tu.
- sendMultipartTextMessage(): cho phép truyén 1 mang tin nhan da phan
doan trén.

ArrayList<String> messageArray = smsManager.divideMessage(myMessage);
ArrayList<PendingIntent> sentintents = new ArrayList<Pendinglntent>();

for (int i = 0; i < messageArray.size(); i++)

sentintents.add(sentPl);
smsManager.sendMultipartTextMessage(sendTo,null, messageArray,
sentintents, null);

Nhén tin nhin trong chinh ung dung

Pé nhan tin nhan SMS trong chinh tng dung can tao ra 1 16p Java ké thira tir 16p
BroadcastReceiver cho phép ting dung nhan céac Intent gui tir tng dung khéc thong qua
sendBroadcast(). Viéc cai dat nhu sau:

Cip quyén cho phép nhdn tin nhin trong chinh vmg dung, trong
AndroidManifest. xml nhw sau:

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="net.learn2develop.interceptsmsmessages"
android:versionCode="1"

android:versionName="1.0" >

<uses-sdk

android:minSdkVersion="8"
android:targetSdkVersion="15" />

<uses-permission
android:name="android.permission.RECEIVE_SMS" />
<application

android:icon="@drawable/ic_launcher"
android:label="@string/app_name"
android:theme="@style/AppTheme" >

<activity

android:name=".MainActivity"
android:label="@string/title_activity_main" >
<intent-filter>

<action android:name="android.intent.action.MAIN"
/>

<category
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android:name="android.intent.category. LAUNCHER" />
</intent-filter>

</activity>

<receiver android:name=".SMSReceiver" >
<intent-filter android:priority="100" >

<action android:name=
"android.provider.Telephony.SMS_RECEIVED" />
</intent-filter>

</receiver>

</application>

</manifest>

Trong d6 : thudc tinh android:priority duoc thiét 1ap co gia tri cang cao thi ing

dung cang c6 kha nang cao nhan dugc tin nhan.

Cai ddt Iénh nhén tin nhan SMS trong chinh ung dung:
package net.learn2develop.interceptsmsmessages;
import android.content.BroadcastReceiver;
import android.content.Context;
import android.content.Intent;
import android.os.Bundle;
import android.telephony.SmsMessage;
import android.util.Log;
import android.widget.Toast
public class SMSReceiver extends BroadcastReceiver
{

@Override

public void onReceive(Context context, Intent intent)
{

//---get the SMS message passed in---

Bundle bundle = intent.getExtras();

SmsMessage[] msgs = null; String str = "SMS from ";
if (bundle != null)

{

//---retrieve the SMS message received---

Object[] pdus = (Object[]) bundle.get("pdus");

msgs = new SmsMessage[pdus.length];

for (int i=0; ixmsgs.length; i++){

msgs|[i] = SmsMessage.createFromPdu((byte[])pdusli]);
if (i==0) {

//---get the sender address/phone number---

str += msgs[i].getOriginatingAddress();

str4+=":";

}

//---get the message body---

str += msgs[i].getMessageBody().toString();

}

//---display the new SMS message---
Toast.makeText(context, str, Toast.LENGTH_SHORT).show();
Log.d("SMSReceiver", str);

}

}
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}
Khi ing dung nhan duogc tin nhén gui toi, onReceive() duoc thyc thi. Tin nhén
SMS duoc chira trong dbi tugng Intent ( tham sé thtr 2 ciia onReceive()) thong qua ddi
tuong Bundle.

MGdi tin nhian SMS dugc chira trong 1 méng Object theo dinh dang PDU. Néu tin
nhin SMS c¢6 d6 dai nho hon 160 ki tu thi mang d6 chira 1 phan tir, nguoc lai néu tin
nhin c6 d dai 16n hon 160 ki tu thi mang s& chita cac phan tir, mdi phéan tir 1a 1 doan
trong ndi dung tin nhan c6 d6 dai nho hon 160 ki tu.

Poc ra mdi tin nhin st dung phuong thic tinh createFromPdu() cta 16p
SmsMessage. S6 dién thoai bén gii thu dugc théng qua phuong thic
getOriginatingAddress(), ndi dung mdi tin nhin thu duoc thong qua phuong thic
getMessageBody().

3.1.2. Sending Email

Giéng nhu nhan tin SMS, Android ciing hd tro e-mail. Ung dung Gmail / Email
trén Android cho phép xac dinh ciu hinh tai khoan email bang POP3 hoic IMAP. Bén
canh viéc gt va nhan e-mail su dung ing dung Gmail / Email, ban cling c6 thé gui tin
nhin e-mail theo chuong trinh tir chinh trong img dung Android.

Cac budc thue hién:

1. Tao du an c6 tén la Email

2. Thém cac dong sau vao file mail.xml

7xml version="1.0" encoding="utf-8"7>
<LinearLayout xmIns:android="http://schemas.android.com/apk/res/android”
android:layout width="fill parent”
android:layout_height="fill parent”
android:orientation="vertical” >

<Button
android:id="@+id/btnSend Email”
android:layout_width="fill parent”
android:layout_height="wrap_content”
android:text="Send Email”
android:onClick="onClick” />
</LinearLayout>

3. Thém cac doan sau vao file Activity.java

package net.learn2develop.Emails;

import android.app.Activity;

import android.content.Intent;

import android.net.Uri;

import android.os.Bundle;

import android.view.View;

public class EmailsActivity extends Activity {
/** Called when the activity is first created. */
@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R layout.main);

public void onClick(View v) {
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/I-—replace the following email addresses with real ones-—
String|] to =

{“someguy@example.com”,
“anotherguy@example.com”};

String|[] cc = {*busybody@example.com”};

sendEmail(to, cc, “Hello”, “Hello my friends!”);

}

//-~—-sends an SMS message to another device---

private void sendEmail(String[] emailAddresses, String[] carbonCopies,
String subject, String message)

{

Intent emaillntent = new Intent(Intent. ACTION _SEND);
emaillntent.setData(Uri.parse(“mailto:));

String|] to = emailAddresses;

String|] cc = carbonCopies;
emaillntent.putExtra(Intent. EXTRA EMALIL, to);
emaillntent.putExtra(Intent. EXTRA CC, cc);
emaillntent.putExtra(Intent. EXTRA SUBJECT, subject);
emaillntent.putExtra(Intent. EXTRA_TEXT, message);
emaillntent.setType(“message/rfc822”);
startActivity(Intent.createChooser(emaillntent, “Email”));
}

}

Build ing dung va nhan két qua

@ ull B 330

Compose ‘ Ei ’

From weimenglee@gmail.com
<someguy@yourcompany.com>,
<anotherguy@yourcompany.com>,
<busybody@yourcompany.com>,
Bcc

Hello

[Hello my friends!

Hinh 3.1. Két qua img dung gtri Email
Trong vi du ndy, ban dang khoi chay ing dung Email tich hop dé giri thong diép
email. Dé 1am thé, ban st dung mot dbi tuong Intent va dat cac tham s6 khac nhau bé‘mg
cach st dung setData (), putExtra () va cac phuong thirc setType ():

Intent emaillntent = new Intent(Intent. ACTION SEND);
emaillntent.setData(Uri.parse(“mailto:”));

String[] to = emailAddresses;

String[] cc = carbonCopies;
emaillntent.putExtra(Intent. EXTRA EMAIL, to);
emaillntent.putExtra(Intent. EXTRA CC, cc);
emaillntent.putExtra(Intent. EXTRA SUBJECT, subject);
emaillntent.putExtra(Intent. EXTRA TEXT, message);
emaillntent.setType(“message/rfc822”);
startActivity(Intent.createChooser(emaillntent, “Email));
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3.1.3. Wifi

Android cung cap 16p WifiManager cho phép cau hinh két néi wifi, gidm sat va
chinh sira cai dat cho két ndi wifi da c6, quan 1y két ndi wifi hién thoi, cling nhu quét
xem c6 nhiing diém truy cap wifi nao xung quanh thiét bi.
< Dé ing dung c6 thé 1am viéc véi wifi, dlu tién can cAu hinh cip quyén cho img dung
trong AndroidManifest.xml

<uses-permission android:name="android.permission.ACCESS WIFI STATE"/>
<uses-permission android:name="android.permission.CHANGE WIFI STATE"/>

< Tao ra dbi twong WifiManager cho phép ng dung quén 1y wifi: sir dung phuong thirc
getSystemService()

String service = Context.WIFI_SERVICE;
WifiManager wifi = (WifiManager)getSystemService(service);

% Kich hoat hoic hity bo két ndi wifi: st dung phuong thirc setWifiEnabled() ctua dbi
tuong WifiManager

if (wifi.isWifiEnabled())
if (wifi.getWifiState() != WifiManager.WIFI_STATE_ENABLING)
wifi.setWifiEnabled(true);

% LAy vé thong tin két noi wifi hi¢n thoi

Wifilnfo info = wifi.getConnectionInfo();

if (info.getBSSID() != null) {

int strength = WifiManager.calculateSignalLevel(info.getRssi(), 5);

int speed = info.getLinkSpeed();

String units = Wifilnfo.LINK_SPEED_UNITS;

String ssid = info.getSSID();

String cSummary = String.format("Connected to %s at %s%s. Strength %s/5",
ssid, speed, units, strength);

Log.d(TAG, cSummary);

}

Trong d6: getConnectionInfo() 1y vé thong tin trang thai két ndi, c6 gi tri tra vé
14 d6i tuong Wifilnfo cho biét cac thong tin : SSID, BSSID, dia chi MAC, dia chi IP cua
diém truy cap wifi hién thoi, ciing nhu toc do két ndi va cudng do tin higu.

Quét nhirng diém truy cip wifi xung quanh thiét bi

registerReceiver(new BroadcastReceiver() {

@Override

public void onReceive(Context context, Intent intent) {
List<ScanResult> results = wifi.getScanResults();
ScanResult bestSignal = null;
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for (ScanResult result : results) {

}

if (bestSignal == null | |
WifiManager.compareSignalLevel(
bestSignal.level,result.level) < 0)
bestSignal = result;

String connSummary = String.format("%s networks found. %s is

the strongest.", results.size(),bestSignal.SSID);
Toast.makeText(MyActivity.this, connSummary, Toast.LENGTH_LONG).show();

}

}, new IntentFilter(WifiManager.SCAN_RESULTS_AVAILABLE_ACTION));
// Initiate a scan.

wifi.startScan();

Trong do:

startScan() ctia ddi twong WifiManager dugc goi cho phép quét nhiing
diém truy cap wifi xung quanh thiét bi.

Khi phuong thirc nay thyc thi xong, d6i tugng IntentFilter véi tham sb
truyén vao 1la SCAN RESULTS AVAILABLE ACTION cho phép
quang ba thong bdo két qua quét, luc nay phuong thuc callback
onReceive() duoc goi dé 1ay vé thong tin nhitng diém truy cap wifi xung
quanh thiét bi.

getScanResults() cua d6i tuong WifiManager duoc goi cho phép 1y vé
danh sach cac doi tugng ScanResult. Mi ddi tugng ScanResult s& chira
céc thong tin chi tiét vé diém truy cap wifi ma thiét bi quét dugc, gdm:
téc do truyén tai, d6 manh tin hiéu, SSID va cac k¥ thuat xac thuc dugc
ho trg.

Qudn 1y thong tin cdu hinh wifi

Lay vé thong tin cdu hinh ciia mang wifi ma thiét bi két ndi t6i qua doi tugng
WifiManager.

// Get a list of available configurations

List<WifiConfiguration> configurations = wifi.getConfiguredNetworks();
// Get the network ID for the first one.

if (configurations.size() > 0) {

int netID = configurations.get(0).networkld; // Enable that network.
boolean disableAllOthers = true;

wifi.enableNetwork(netlID, disableAllOthers);

}

Trong d6: getConfiguredNetworks() str dung dé lay vé thong tin cAu hinh ctia mang
wifi ma thiét bi két ndi toi. Phuong thirc nay c6 gié tri tra vé 1a danh sach cac ddi twong
WifiConfiguration chira cac thong tin vé network ID, SSID va mét s6 thong tin cau hinh
chi tiét khéc.

Thiét Igp cdu hinh cho mang wifi ma thiét bi két noi téi

Pé tng dung két ndi dugc voi mang wifi thi can phai thiét 1ap va dang ky cau hinh

wifi.
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Mic dinh qua trinh thiét 1ap va dang ky cau hinh sé& str dung nhiing thong tin cau
hinh wifi mic dinh trén thiét bi. Tuy nhién, Gng dung c6 thé thiét 1ap cau hinh riéng cho
mang wifi ma ing dung mudn két nbi toi.

Théng tin cau hinh mang dugc luu trit trong dbi tuong WifiConfiguration gom:

- BSSID ciia diém truy cap wifi.

- SSID ctia mgt mang cu thé.

- networkld : dinh danh mang.

- priority: mutrc d6 wu tién cta cdu hinh mang.

- status: trang thai hién thoi cua mang duoc két ndi toi nhan 1 trong )
trang thai sau:

WifiConfiguration.Status. ENABLED, WifiConfiguration.Status.DI

SABLED, WifiConfiguration.Status. CURRENT.

WifiConfiguration cung cip mét s6 phuong thirc:

- addNetworkmethod (),updateNetwork() dé thiét 1ap moi cau hinh, cap
nhat cdu hinh mang wifi. Tham s6 truyén vao cho cic phuong thirc nay
1a networkID va céc gia tri mudn thiét 1ap hoac cap nhat.

- removeNetwork() dung dé g& bo cau hinh wifi, tham sé truyén vao 13
networkID.

- saveConfiguration() dé cac thiét lap, ciu hinh, g& bo mang wifi trén c6
hiéu Iyc trén thiét bi.

3.1.4. Bluetooth
Bluetooth 1a giao thirc hd tro cho thiét bi ngang hang (peer to peer) & khoang cach
gan nhau c6 thé két ndi khéng day duoc véi nhau véi bang thong thép.

Android cung cip mdt tap cac API bluetooth trong gbi android.bluetooth cho phép
xdy dung (mg dung c6 kha nang kiém tra, bat tat, giam sat, tim kiém, truyén dir liéu t6i
cac thiét bi khac c¢6 hd trg bluetooth trong pham vi cho phép.

Goi android.bluetooth gdm cac 10p va giao dién sau:

Béang 3.1. Cac 16p va giao dién trong géi Android.bluetooth

Lép/ giao dién Miéu ta

BluetoothAdapter Cho phép tham do, truy van, lang nghe két ndi bluetooth.
Cho phép gui yéu cau, truy van thong tin cua cac thiét
bi duoc két ni téi thong qua bluetooth.

Pé 2 thiét bi Android c6 thé két ndi v6i nhau thong qua
bluetooth thi 1 thiét bi phai dong vai tro 1a thiét bi nguon
giri yéu cau két ndi va 1 thiét bj dong vai tro 1a thiét b
dich ling nghe yéu cau két nbi gui téi théng qua
bluetooth.

L6p nay cho phép mo socket yéu cau két ndi t6i thiét bi
dich va nhan h01 dap tra vé. Sau khi qué trinh két ndi
gitra thiét bi ngudn va dich dugc thiét lap, dit liéu dugc
truyén qua 2 thiét bi théng qua InputStream,
OutputStream.

BluetoothDevice

BluetoothSocket
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Lop nay cho phép mé socket lang nghe két ndi va hoi

BluetoothServerSocket dap lai thiét bi ngudn thong qua két ndi bluetooth.
BluetoothClass Cho biét thong tin déc ta va kha nang cta thiét bi hd trg
bluetooth. ’
BluetoothProfile ]giiho bict thong tin déc ta giao tiep bluetooth gitra 2 thict
BluetoothHeadset C'hoAphep bluetooth headset sir dung duoc véi dién thoai
di dong.
Dinh nghia chét lwong audio giita 2 thiét bi két ndi véi
BluetoothA2dp nhau thong qua bluetooth.
Cho biét thong tin tinh trang ctia cong diéu khién dich
BluetoothHealth vu

két ndi bluetooth.

BluetoothHealthCallback

La 16p triru tuong thyce thi cac phuong thire callback tir
BluetoothHealth. Ung dung khai bdo 1 16p ké thira tir
16p

ndy s¢ cai dat cac phuong thirc callback dé nhan thong
tin cap nhét vé nhimg thay doi trang thai ding ky va
trang thai kénh két ndi bluetooth trong tmg dung.

BluetoothHealthAppConfiguration

Cho biét cau hinh tmg dung durgc phat trién boi bén thir
3 dang ky giao tiép voi thiét bi khac thong qua két ndi
bluetooth.

BluetoothProfile.ServiceListener

Duing dé thong bao khi thiét bi thiét lap hay ngat két noi
vdi cac dich vu thong qua két ndi bluetooth.

Ciép quyén dé cho phép tmg dung lam viéc véi bluetooth
Trong  AndroidManifestxml can cap quyén BLUETOOTH va
BLUETOOTH_ADMIN cho tng dung:

<uses-permission android:name="android.permission.BLUETOOTH"/>

<uses-permission android:name="android.permission.BLUETOOTH ADMIN"/>

Kiém tra thiét bi ¢6 hd trg bluetooth hay khong

Dung phuong thirc getDefaultAdapter() ctia d6i tuong BluetoothAdapter dé kiém
tra thiét bi ¢ hd trg bluetooth hay khong. Gia tri tra vé ciia phuong thirc ndy 1a null cho
biét thiét bi khong ho trg bluetooth. Poan code duéi day phuc vu cho muc dich nay:

package net.learn2develop.bluetooth;

import android.app.Activity;

import android.bluetooth.BluetoothAdapter;

import android.os.Bundle;

import android.widget.Toast;

public class MainActivity extends Activity {
BluetoothAdapter bluetoothAdapter;
//---check if bluetooth is available on the device---

private boolean BluetoothAvailable()

{

if (bluetoothAdapter == null)

return false;
else
return true;
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}

/** Called when the activity is first created. */
@Override

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.activity_main);
bluetoothAdapter = BluetoothAdapter.getDefaultAdapter();
Toast.makeText(this, "Bluetooth available: " +
BluetoothAvailable(),
Toast.LENGTH_LONG).show();

}

}

Bt tit bluetooth trén thiét bi
Sau khi d3 kiém tra duoc thiét bi c6 hd trg bluetooth. Dé bat tit bluetooth trén thiét
bi str dung phuong thirc isEnabled()ctia d6i tuong BluetoothAdapter dé kiém tra thiét b
c6 dang bat bluetooth hay khong.

Néu gia tri tra vé cta phuong thirc nay 14 true thi c6 nghia bluetooth da

dugc bat trén thiét bi.

Néu gia tri tra vé 1a false thi c6 nghia thiét bi dang tit bluetooth. Khi d6

str dung d6i twong Intent dé bat tinh ning bluetooth.

Poan code dudi day phuc vu cho muc dich nay:

package net.learn2develop.bluetooth;

import android.app.Activity;

import android.bluetooth.BluetoothAdapter;
import android.content.Intent;

import android.os.Bundle;

import android.widget.Toast;

public class MainActivity extends Activity {
BluetoothAdapter bluetoothAdapter;

static final int REQUEST_ENABLE_BT =0;
//---check if bluetooth is available on the device---
private boolean BluetoothAvailable()

{

if (bluetoothAdapter == null)

return false;

else

return true;

}

//--—-enable bluetooth on the device---

private void EnableBluetooth() {

if (BluetoothAvailable() && !bluetoothAdapter.isEnabled()) {
Intent i = new Intent(BluetoothAdapter. ACTION_REQUEST_ENABLE);
startActivityForResult(i, REQUEST_ENABLE_BT);

}

}

public void onActivityResult(int requestCode,
int resultCode, Intent data) {
if (requestCode == REQUEST_ENABLE_BT) {
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if (resultCode == RESULT_OK)

{

Toast.makeText(this, "Bluetooth turned on!",
Toast.LENGTH_SHORT).show();

}

}

}

/** Called when the activity is first created. */
@Override

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.activity_main);
bluetoothAdapter = BluetoothAdapter.getDefaultAdapter();
Toast.makeText(this, "Bluetooth available: " +
BluetoothAvailable(),
Toast.LENGTH_LONG).show();

if (BluetoothAvailable())

EnableBluetooth();

}

}

Khi tmg dung chay, phuong thirc startActivityForResult() duoc goi yéu cau hé diéu
hanh s& bat hop thoai hop thoai yéu cau nguoi ding xac thuc viée bat bluetooth trén thiét
bi.

Phuong thirc nay c6 hai tham sé truyén vao: tham sb dau tién 1a dbi tuong Intent,
tham s6 thir hai 12 hang s6 REQUEST _ENABLE BT hodc REQUEST DISABLE BT
dé hién thi thong bao twong ng t6i ngudi dung bat tit bluetooth.

An app wants to turn on
Bluetooth. Allow?

No Yes

Hinh 3.2. Giao di¢n tng dung bluetooth

Tit bluetooth trén thiét bi:

St dung ham disable() cua ddi tuong BluetoothAdapter dé tat bluetooth trén thiét
bi.

Giam sat trang thai bluetooth ciia thiét bi

Céac trang thai bluetooth cua thiét bi géom c6: STATE TURNING ON;
STATE ON; STATE TURNING OFF; STATE OFF

Str dung 16p BroadcastReceiver két hop véi ddi tuong IntentFilter dé gidm sat trang
thai bluetooth cua thiét bi. Poan code dudi day phuc vu cho muc dich nay:

package net.learn2develop.bluetooth;
import android.app.Activity;

import android.bluetooth.BluetoothAdapter;
import android.content.BroadcastReceiver;
import android.content.Context;

import android.content.Intent;
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import android.content.IntentFilter;

import android.os.Bundle;

import android.widget.Toast;

public class MainActivity extends Activity {
BluetoothAdapter bluetoothAdapter;

static final int REQUEST_ENABLE_BT =0;
//---check if bluetooth is available on the device---
private boolean BluetoothAvailable()

{

if (bluetoothAdapter == null)

return false;

else

return true;

}

//--—-enable bluetooth on the device---

private void EnableBluetooth() {

if (BluetoothAvailable() && !bluetoothAdapter.isEnabled()) {
Intent i = new Intent(BluetoothAdapter. ACTION_REQUEST_ENABLE);
startActivityForResult(i,

REQUEST_ENABLE_BT);

}

}

public void onActivityResult(int requestCode,
int resultCode, Intent data) {

if (requestCode == REQUEST_ENABLE_BT) {
if (resultCode == RESULT_OK)

{

Toast.makeText(this, "Bluetooth turned on!",
Toast.LENGTH_SHORT).show();

}

}

}

/** Called when the activity is first created. */

@Override

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.activity_main);

bluetoothAdapter = BluetoothAdapter.getDefaultAdapter();
Toast.makeText(this, "Bluetooth available: " +
BluetoothAvailable(),

Toast.LENGTH_LONG).show();

if (BluetoothAvailable())

EnableBluetooth();

MyBTBroadcastReceiver mReceiver = new MyBTBroadcastReceiver();
IntentFilter intentFilter = new
IntentFilter("android.bluetooth.adapter.action.STATE_CHANGED");
registerReceiver(mReceiver, intentFilter);

}

public class MyBTBroadcastReceiver extends BroadcastReceiver {
@Override

public void onReceive(Context context, Intent intent) {
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int state =
intent.getExtras().getInt(BluetoothAdapter.EXTRA_STATE);
switch (state) {

case BluetoothAdapter.STATE_OFF:

Toast.makeText(context, "Off", Toast. LENGTH_SHORT).show();
break;

case BluetoothAdapter.STATE_TURNING_OFF:
Toast.makeText(context, "Turning Off",
Toast.LENGTH_SHORT).show();

break;

case BluetoothAdapter.STATE_ON:

Toast.makeText(context, "On", Toast.LENGTH_SHORT).show();
break;

case BluetoothAdapter.STATE_TURNING_ON:
Toast.makeText(context, "Turning On",
Toast.LENGTH_SHORT).show();

break;

}
}
}
}

Pbi tugng IntentFilter nghe su kién
android.bluetooth.adapter.action.STATE CHANGED. Khi trang thai bluetooth cua
thiét bi thay d6i, ddi tuwong MyBTBroadcastReceiver s& duoc goi. Lop
MyBTBroadcastReceiver ké thira tir 16p BroadcastReceiver, trong d6 cai dit phuong
thirc callback onReceive(), phuong thirc nay dugc goi khi trang thai bluetooth cua thiét
bi thay d6i nham dua ra cac xir Iy twong tng ctia tmg dung.

Tham do cdc thiét bi théng qua két noi bluetooth

Thiét 1ap cho thiét bi dia phuong co thé tham do boi thiét bi khac thong qua két ndi
bluetooth.

St dung phuong thitc getScanMode() dé 14y vé trang thai thiét 1ap bluetooth ctia
thiét bi dia phuong. Phuong thirc nay c6 gia tri tra vé nhu sau:

- SCAN_MODE CONNECTABLE DISCOVERABLE: cho biét thiét bi
dia phuwong c6 thé thaim do thdy béi bat ky thiét bi nao thong qua két ndi
bluetooth.

- SCAN _MODE_CONNECTABLE: cho biét nhiing thiét bi da timg két
ndi bluetooth véi thiét bi dia phuwong c6 thé tiép tuc thim do thiy thiét
bi dia phuong thong qua két ndi bluetooth, tuy nhién céc thiét bi khac
thi khong.

- SCAN_MODE_NONE: cho biét thiét bi dia phuong khong thiam do thay
bdi bat ky thiét bi nao thong qua két ndi bluetooth.

Mic dinh thiét bj dia phuong khong duoc thim do bai bat ky thiét bi nao thong qua
két ndi bluetooth. Bé cho phép thiét bi dia phuong c6 thé thim do béi thiét bi khac thi
can co sy cap quyén tir phia nguoi ding thiét bi dia phuong, bang cach triéu goi 1
Activity v&i tham sb truyén vao 1a ACTION REQUEST DISCOVERABLE ctia 16p
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BluetoothAdapter nhu sau:

startActivityForResult (
new Intent (BluetoothAdapter.ACTION REQUEST DISCOVERABLE),
DI SCOVERY_REQUEST ) ;

Vi viée cai dat nay, khi ing dung chay, hdp thoai thong bao yéu cau nguoi dung
cap quyén cho phép thiét bi dia phuwong duoc tham do boi thiét bi khac nhu sau:

0

An app on your phone wants to

make your phone discoverable by
other Bluetooth devices for 120
seconds. Allow?

No

Hinh 3.3. Giao dién bat tim kiém Bluetooth

Deé kiém tra trang thai xéac thyc trén tir phia ngudi dung, cai dat nap chong phuong
thurc onActivityResult(). Gia tri resultCode trong phuong thitc nay cho biét khoang thoi
gian ma thiét bi dia phuong co6 thé tham do bai cac thiet bi khac.
@Override
protected void onActivityResult (int requestCode,
int resultCode, Intent data) {
if (requestCode == DISCOVERY REQUEST) ({
if (resultCode == RESULT CANCELED) {
Log.d(TAG, "Discovery canceled by user");
}

}
}

Ngoai ra, c6 thé theo doi su thay doi trang thai tham do cua thiét bi dia phuong khi
su kién quang b4 ACTION _SCAN MODE CHANGED dugc goi nhu sau:
registerReceiver (new BroadcastReceiver () {

@Override

public void onReceive (Context context, Intent intent) {

String prevScanMode = BluetoothAdapter.EXTRA PREVIOUS SCAN MODE;

String scanMode = BluetoothAdapter.EXTRA SCAN MODE;

int currentScanMode = intent.getIntExtra (scanMode, -1);

int prevMode = intent.getIntExtra (prevScanMode, -1);

Log.d(TAG, "Scan Mode: " + currentScanMode +

}
br
new IntentFilter(BluetoothAdapter.ACTION_SCAN_MODE_CHANGED));

Tham do thiét bi khac thong qua két ndi bluetooth

private ArrayList<BluetoothDevice> devicelList =
new ArrayList<BluetoothDevice> () ;
private void startDiscovery () {

Previous: " + prevMode) ;

registerReceiver (discoveryResult,
new IntentFilter (BluetoothDevice.ACTION FOUND)) ;

if (bluetooth.isEnabled() && !bluetooth.isDiscovering())
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devicelist.clear () ;
bluetooth.startDiscovery () ;

}
BroadcastReceiver discoveryResult = new BroadcastReceiver () {
@Override
public void onReceive (Context context, Intent intent) {
String remoteDeviceName =
intent.getStringExtra (BluetoothDevice.EXTRA NAME) ;
BluetoothDevice remoteDevice =
intent.getParcelableExtra (BluetoothDevice.EXTRA DEVICE) ;
devicelist.add (remoteDevice) ;
Log.d(TAG, "Discovered " + remoteDeviceName) ;
}
}i
- isDiscovering() kiém tra thiét bi dia phuong c6 dang duoc thaim do boi
thiét bi khac thong qua két ndi bluetooth hay khong.
- startDiscovery() dé thiét bji dia phuong bat ddu thim do thiét bi khac
thong qua két ndi bluetooth.
- cancelDiscovery() dé huy bo qua trinh tham do bluetooth cta thiét bi dia
phuong.
- Giam sat qua trinh tham do thiét bi thong qua két ndi bluetooth bang
cach tao d6i tugng BroadcastReceiver lang nghe su kién do hé thong g
dén. Khi thiét bi dia phuong tham do thay bét ky thiét bi nio thi phuong
thirc nap chong onReceive() s& duge goi dé c6 nhitng xir 1y twong tng.
Truyén dir liéu giira 2 thiét bi hd trg bluetooth
Thiét 1ap kénh két ndi RFCOMM giita 2 thiét bi hd trg bluetooth
- Mo socket lang nghe két ndi trén thiét bi dich (Bluetooth Server Socket)

Goi phuong thic listenUsingRfcommWithServiceRecord() dé mé socket ling
nghe su kién két nbi bluetooth giri téi. Phuong thirc nay c6 tham sé truyén vao cia 1a
tén, dinh danh UUID cua thiét bi dich va tra vé dbi tuong BluetoothServerSocket. Thiét
bi ngudn mudn két ndi bluetooth ti thiét bi dich thi can biét UUID cua thiét bi dich.

Goi phuong thic accept() clia ddi turong BluetoothServerSocket cho phép socket
trén thiét bi dich (server socket) chap nhan yéu cu két néi bluetooth tir thiét bi ngudn.
Server socket chip nhan két ndi néu thiét bi ngudn biét UUID cua thiét b dich. Gia tri
tra v& ctia phuong thirc accept() 13 d6i twong BluetoothSocket dé két ndi véi thiét bi
ngudn, socket ndy dugc sir dung dé truyén dit liéu gitra 2 thiét bi.

Khi cé yéu cau két ndi gui téi, hop thoai hién thi yéu cau nguoi dung can x4c nhan
thong tin két noi:
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0

To pair with
58-B0-35-8A-E4-6B

Make sure it is showing this
passkey
195641

Cancel

Hinh 3.4. Giao dién passkey

private BluetoothSocket transferSocket;

private UUID startServerSocket (BluetoothAdapter bluetooth) {

UUID uuid = UUID.fromString ("a60£35f0-b93a-11de-8a39-08002009c666") ;
String name = "bluetoothserver";

try {

final BluetoothServerSocket btserver =
bluetooth.listenUsingRfcommWithServiceRecord (name, uuid) ;

Thread acceptThread = new Thread(new Runnable () {

public void run() {

try {
// Block until client connection established.
BluetoothSocket serverSocket = btserver.accept(); // Start

listening for messages. listenForMessages (serverSocket) ;
// Add a reference to the socket used to send messages.
transferSocket = serverSocket;

} catch (IOException e) {

Log.e ("BLUETOOTH", "Server connection IO Exception", e);
}

}

1)

acceptThread.start () ;

} catch (IOException e) {

Log.e ("BLUETOOTH", "Socket listener IO Exception", e);

}

return uuid;

}
MG socket két noi tir thiét bi nguon (Client Bluetooth Socket)

Goi phuong thuc createRfcommSocketToServiceRecord() dé tao d6i tugng
BluetoothSocket dung dé két ndi bluetooth tir thiét bi ngudn. Tham sb truyén vao cia
phuong thirc nay 1a UUID cia thiét bi dich.

Sau khi ddi twong BluetoothSocket dugc tao, goi hwong thirc connect() ciia dbi
twong nay dé khai tao két ndi t6i thiét bi dich.

private void connectToServerSocket (BluetoothDevice device, UUID uuid)

{

try{

BluetoothSocket clientSocket

= device.createRfcommSocketToServiceRecord (uuid) ;

// Block until server connection accepted.

clientSocket.connect () ;

// Start listening for messages. listenForMessages (clientSocket) ;

// Add a reference to the socket used to send messages.
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transferSocket = clientSocket;

} catch (IOException e) {

Log.e ("BLUETOOTH", "Bluetooth client I/0O Exception", e);
}

}

Truyén dir liéu giia 2 thiét bi qua két noi bluetooth da dwoc thiét ldp

Sau khi kénh két ndi bluetooth giita 2 thiét bi dugc thiét 1ap. Bluetooth socket dugc
tao ra trén ca thiét bi ngudn va thiét bi dich. Khi d6 2 thiét bj nay c6 thé truyén dir liéu
v6i nhau. Viéc truyén dir lidu giita 2 thiét bi thong qua ddi tuong InputStream,
OutputStream.

private void listenForMessages (BluetoothSocket socket,
StringBuilder incoming) {

listening = true;

int bufferSize = 1024;

byte[] buffer = new byte[bufferSize];

try {

InputStream instream = socket.getInputStream() ;

int bytesRead = -1; while (listening) {

bytesRead = instream.read (buffer);

if (bytesRead != -1) {

String result = "";

while ((bytesRead == bufferSize) &&
(buffer[bufferSize-1] != 0)) {

result = result + new String(buffer, 0, bytesRead - 1);

bytesRead = instream.read (buffer);

}

result = result + new String(buffer, 0, bytesRead - 1);
incoming.append (result) ;

}

socket.close();

}

} catch (IOException e) {

Log.e (TAG, "Message received failed.", e);

}
finally {

}
}

3.2. CAC DICH VU DUA TREN VI TRi (LOCATION - BASED
SERVICES)
3.2.1. Hién thi bin dé
Google Maps 1a mét trong nhiéu tmg dung di kém v6i nén ting Android. Ngoai chi

can str dung Gmg dung Ban d, ban ciing c6 thé nhiing n6 vao cac tmg dung cua riéng
minh va 1am cho n6 hoat dong 13 ndi dung rat tha vi. Phan ndy mé ta cach st dung Google
Maps trong cac ung dung Android ctia ban va lap trinh thyc hién nhu sau:

- Thay ddi quan diém cia Google Maps.

- Lay vi d6 va kinh d6 cua céc vi tri trong Google Maps.

- Thuyc hién ma hoa dia Iy va ma hoa dia 1y ddo nguoc (dich dia chi thanh
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vi d§ va kinh d¢ va nguoc lai).
- Thém diém danh dau vao Google Maps

Cac budc thue hién

1. Tao du an va dat tén la LBS
2. Khi dy an dugc tao ra, thém t€p maps.jar vao thu muc API nhu hinh v&
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% bin
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Hinh 3.5. Thém thu vién vao Google API
LAy Maps API Key
Bit dau véi phién ban Android SDK v1.0, ban can dang ky khoa API Google Maps

mién phi truée khi ban c6 thé tich hop Google Maps vao mg dung Android ctia minh.
Khi ban dang ky Key, ban ciing phai ddng y véi cac diéu khoan str dung ctia Google, vi
vay hdy nhé doc huéng dan can than.

Xem chi tiét tai:

http://code.google.com/android/add-ons/google-apis/mapkey.html.

Tén file chua Debug Keystore 1a debug keystore

D¢ st dung Keystore nay, can gidi nén nd ra su dung Keytool.exe trong phan cai

dat SDK

keytool.exe -list -alias androiddebugkey —keystore “C:\Users\<username>\.android\debug keystore” -storepass android -keypass

android -v

7

=~

C:\Windows\system32\cmd.exe

C:\Program Files\Java\jre6\bin>keytool.exe —list —alias androiddebugkey —-keystor
e “"C:\Users\Wei—Meng Lee\.android\debhug.keystore'" —storepass android —keypass an
droid —v
Alias name: androiddebugkey
Creation date: Jul 4, 2011
Entry type: PrivateKeyEntry
Certificate chain length: 1
Certificatel1]:
Ouner: CN=Android Debug, O=Android, C=US
Issuer: CN=Android Debug, O=Android, C=US
Serial number: 4el11h37d
Ualid from: Mon Jul 84 20:35:89 SGT 26811 until: Tue Jul 83
Certificate fingerprints:
MD5: 5C:67:CE:30:82:C3:58:08:88:2D:CE:56:27:80:58:EB
SHA1: D9:12:F3:5D:D3:4A:0D:10:06:85:A4:57:54:7E:89:C5:87:DF:62:5F
ﬁign@turegalgorithm name: SHA1withRSA
ersion:

20:35:89 SGT 2612

C:\Program Files\Java\jre6\bin>_

Hinh 3.6. Giao dién lay Keystore
Trong vi du trén, MD5 fingerprint 13 5C:67:CE:30:82:C3:58:08:88:2D:CE:56:27:80:50:EB.

Sao chép MD5 dén trinh duyét web tai dia chi
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http://code.google.com/android/maps-api-signup.html va 1am theo huéng dan
[ (= [© i

/' #§ Android Maps APL - Thank » | <

€ - C | ® www.google.com/gim/mmap/a/api?fp=5C%3A67%3ACE%3A30%3A82%3AC3%3A58%3A08%3A8 ¢ | B A

-

GO Ugle Google Maps API

Google Code Home > Google Maps API > Google Maps API Sign-Up

iaps

Thank you for signing up for an Android Maps API key!

Your key is:

0RAeGROUWGH4pYmhcwaASJFSmMEt rmwFe8RobTHA

m

This key will work for all apps signed with your certificate whose fingerprint is:
S5C:67:CE:30:82:C3:58:08:88:2D:CE:56:27:80:50:EB
Here is a sample xml layout to get you started on your way to mapping glory:

<com.google.android.maps.MapView
android:layout_width="fill parent”
android:layout_height="fill parent" B~
android:apiKey="0AeGROUwGH4pYmhcwaASJFSmMEt rmwFe8RobTHA"
/>

Have a look at the API documentation for more information.

Hinh 3.7. Giao dién nhap dang ky 1én google
Hién thi ban do
Viéc hién thi ban d6 can hai nhiém vu chinh
- Thay ddi file Androidmanifest.xml, thém phén tir < uses-library > va
cho phép Internet.
- Thém phan to MapView vao Giao dién Ul
1. Tao dy 4n va thém Mapview

<?xml version="1.0" encoding="utf-8"7>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android”
android:layout width="fill parent”

android:layout height="fill parent”

android:orientation="vertical”” >

<com.google.android.maps.MapView

android:id="@-+id/mapView”

android:layout_width="fill parent”

android:layout_height="fill parent”

android:enabled="true”

android:clickable="true”
android:apiKey="0AeGROUwGH4pYmhcwaA9JFSmMEtrmwFe8§RobTHA” />
</LinearLayout>

2. Thém 2 dong in ddm

<manifest xmlns:android="http://schemas.android.com/apk/res/android”
package="net.learn2develop.LBS”

android:versionCode="1"

android:versionName="1.0" >

<uses-sdk android:minSdkVersion="14"" />

<uses-permission android:name="android.permission.INTERNET”/>
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<application

android:icon="(@drawable/ic_launcher”
android:label="(@string/app name” >

<uses-library android:name="com.google.android.maps” />
<activity

android:label="(@string/app name”
android:name="_LBSActivity” >

<intent-filter >

<action android:name="android.intent.action. MAIN"" />
<category android:name="android.intent.category. LAUNCHER” />
</intent-filter>

</activity>

</application>

</manifest>

Thém doan sau vao file LSBActivity.java

package net.learn2develop.LBS;

import com.google.android.maps.MapActivity;
import android.os.Bundle;

public class LBSActivity extends MapActivity {
/** Called when the activity is first created. */
@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

}

@Override

protected boolean isRouteDisplayed() {

// TODO Auto-generated method stub

return false;

}

i
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Hinh 3.8. Giao dién chay ung dung Google Map
3.2.2. Ldy dir ligu dinh vi

Ngay nay, cac thiét bi di dong thudng dugc trang bi may thu GPS. Vi nhiéu vé
tinh quay quanh trai dat, ban cé thé st dung may thu GPS dé tim vi tri ciia minh mot
cach dé dang. Tuy nhién, GPS yéu cdu mot troi quang dé lam viéc va do d6 khong
phai luc nao ciing hoat dong trong nha hoic noi cac vé tinh c6 thé xuyén thing (nhu
mot dudng him xuyén qua mot ngon ni).

Mot cach hiéu qua khac dé xac dinh vi tri ciia ban 13 thong qua tam giac thap di
dong. Khi di dong Di¢n thoai dugc bat, n6 lién tuc tiép xUc voi cac tram co sd xung
quanh né. Bang cach biét danh tinh cuia cac thap di dong, c6 thé dich thong tin nay
vao mét vj tri thuc té thong qua viéc st dung cac co so dir liéu khac nhau c6 chira cac
ban sac cia thap di dong dia diém. Uu diém cta tam giac thap di dong 1a nd hoat
dong trong nha, khong can cé duge thong tin tir cac vé tinh. Tuy nhién, né khong
chinh xac nhu GPS vi d¢ chinh xac cua n6 phu thude vao trén viung phu song tin hi¢u
chdng chéo, thay doi kha nhiéu. Tam giac thap di dong hoat dong tot nhat trong khu
vuc dong dan cu, noi cac thap di dong nam gan nhau.

Phuong phép thtr ba dé xéac dinh vi tri ctia ban 1a dya vao tam giac Wi-Fi. Thay
vi két ndi véi cac thap di dong, thiét bi két nbi véi mang Wi-Fi va kiém tra nha cung
cép dich vu co s& dit liéu dé xac dinh vi tri duoc phuc vu boi nha cung cép. Trong ba
phuong phap duge mé ta & day, Tam giac Wi-Fi 1a it chinh xac nhat.

Trong nén tang Android, SDK cung cap 16p LocationManager dé giup thiét bi
xéc dinh vi tri vat Iy. Poan code sau minh ching diéu do:

import java.io.IOException;

import java.util.List;

import java.util.Locale;

import com.google.android.maps.GeoPoint;
import com.google.android.maps.MapActivity;
import com.google.android.maps.MapController;
import com.google.android.maps.MapView;
import com.google.android.maps.Overlay;
import android.content.Context;

import android.graphics.Bitmap;

import android.graphics.BitmapFactory;
import android.graphics.Canvas;

import android.graphics.Point;

import android.location. Address;

import android.location.Geocoder;

import android.location.Location;

import android.location.LocationListener;
import android.location.LocationManager;
import android.os.Bundle;

import android.view.KeyEvent;

import android.view.MotionEvent;

import android.widget.Toast;

public class LBSActivity extends MapActivity {
MapView mapView;

MapController mc;

GeoPoint p;

LocationManager Im;

LocationListener locationListener;
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private class MapOverlay extends com.google.android.maps.Overlay

{
...

H

/** Called when the activity is first created. */
@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

mapView = (MapView) findViewByld(R.id.mapView);
mapView.setBuiltinZoomControls(true);
mapView.setSatellite(true);

mapView.setTraffic(true);

mc = mapView.getController();

/*

String coordinates[] = {*1.352566007”, “103.78921587};
double lat = Double.parseDouble(coordinates[0]);

double Ing = Double.parseDouble(coordinates|1]);

p =new GeoPoint(

(int) (lat * 1E6),

(int) (Ing * 1E6));

mc.animateTo(p);

me.setZoom(13);

*/

//---geo-coding---

Geocoder geoCoder = new Geocoder(this, Locale.getDefault());

try {
..

}

//---Add a location marker---

MapOverlay mapOverlay = new MapOverlay();
List<Overlay> listOfOverlays = mapView.getOverlays();
listOfOverlays.clear();

listOfOverlays.add(mapOverlay);
mapView.invalidate();

/I—use the LocationManager class to obtain locations data—
Im = (LocationManager)
getSystemService(Context. LOCATION SERVICE);
locationListener = new MyLocationListener();

}

@QOverride

public void onResume() {

super.onResume();

/I—request for location updates—
Im.requestLocationUpdates(
LocationManager.GPS_PROVIDER,

0,

0,

locationListener);

}

@QOverride

public void onPause() {

super.onPause();

/I-~—~remove the location listener---
Im.removeUpdates(locationListener);

}

private class MyLocationListener implements LocationListener

{
public void onLocationChanged(Location loc) {

if (loc != null) {
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Toast.makeText(getBaseContext(),

“Location changed : Lat: “ + loc.getLatitude() +
“ Lng: “ + loc.getLongitude(),

Toast. LENGTH_SHORT).show();

p = new GeoPoint(

(int) (loc.getLatitude() * 1E6),

(int) (loc.getLongitude() * 1E6));
mc.animateTo(p);

mc.setZoom(18);

}

}

public void onProviderDisabled(String provider) {

}

public void onProviderEnabled(String provider) {

}

public void onStatusChanged(String provider, int status,
Bundle extras) {

}

}

public boolean onKeyDown(int keyCode, KeyEvent event)

{
..

}

@Override

protected boolean isRouteDisplayed() {
/...

}
Thém 2 dong sau vao Androidmanifest.xml

<?xml version="1.0" encoding="utf-8"7>

<manifest xmlns:android="http://schemas.android.com/apk/res/android”
package="net.learn2develop.LBS”

android:versionCode="1"

android:versionName="1.0" >

<uses-sdk android:minSdkVersion="14" />

<uses-permission android:name="android.permission.INTERNET"”/>
<uses-permission android:name="android.permission.ACCESS_FINE LOCATION”/>
<application

android:icon="(@drawable/ic_launcher”
android:label="(@string/app name” >

<uses-library android:name="com.google.android.maps” />

<activity

android:label="(@string/app name”

android:name="LBSActivity” >

<intent-filter >

<action android:name="android.intent.action. MAIN"" />

<category android:name="android.intent.category. LAUNCHER” />
</intent-filter>

</activity>

</application>

</manifest>

C6 thé sir dung DDMS dé xem két qua
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Hinh 3.9. Két qua xac dinh vi tri cua thiét bi

@] DDMS - LBS/src/net/learn2develop/LBS/LBSActivity.java - Eclipse
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3.3. AUDIO, VIDEO, VA SU DUNG CAMERA
3.3.1. Audio & Video

Android cung cap 16p MediaPlayer gém 1 tap hop cac API cho phép phat cac file
audio, video dugc luu trit trong chinh ing dung, trén hé thong file cta thiét bi hodc truyén
tai truc tiép tir trén mang (streamming audio/ video).

May trang thai (state machine) quan ly viéc phat audio va video thong qua

MediaPlayer nhu sau:
release()
reset()
setDataSource() OnErrorListener. onError()
prepareAsync()

OnPreparedListener. onPrepared() prepare()

\ seekTo()

Stop() start()

Looping = true &&
playback completes

start()
pause()

Paused

. seekTo()/pause()

A

Stopped

stop()

Looping = false &&
onCompletion() mvoked on

stop() OnCompletionListener

start()
(note: fiom beginning)

seekTo()
PlaybackComplete: ’

Hinh 3.11. My trang thai quan ly vi¢c phat audio va video thong qua MediaPlayer
Toém tat qua trinh chuyén tiép cac trang thai trong may trang thai qua 5 budc sau:
1. Khoi tao ddi tugng MediaPlayer véi ngudn thong tin dau vao la file

audio/video.

Chuan bi phét audio/ video.

Bit dau phat audio/ video.

Dung tam thoi hodc nging phat audio/ video.

Hoan thanh phat audio/ video.

ol o

Pé phat audio/ video truc tiép tir mang sir dung MediaPlayer can cap quyén truy
cap INTERNET cho tng dung nhu sau:
<uses-permission android:name="android.permission.INTERNET" />
Chuin bi phat audio
File audio c6 thé duoc xac dinh thong qua: vi tri truc tiép luu trong project (thu
muc res/raw); URI ciia file trén hé thong (file://schema); URI truc tuyén luu file (URL);
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URI Content Provider.

Viéc chuan bi phat audio duoc thuc hién théng qua ddi tugng MediaPlayer. Qua
trinh nay dugc thyc hién theo 1 trong 2 céch sau:

Cach 1:

// Load an audio resource from a package resource.
MediaPlayer resourcePlayer = MediaPlayer.create(this, R.raw.my_audio);
// Load an audio resource from a local file.
MediaPlayer filePlayer = MediaPlayer.create(this,
Uri.parse("file:///sdcard/localfile.mp3"));

// Load an audio resource from an online resource.
MediaPlayer urlPlayer = MediaPlayer.create(this,
Uri.parse("http://site.com/audio/audio.mp3"));

// Load an audio resource from a Content Provider.
MediaPlayer contentPlayer = MediaPlayer.create(this,
Settings.System.DEFAULT_RINGTONE_URI);

Cach 2:

MediaPlayer mediaPlayer = new MediaPlayer();
mediaPlayer.setDataSource("/sdcard/mydopetunes.mp3");
mediaPlayer.prepare();

Chuin bi phit video

bé phat video can c6 giao dién hién thi video. Giao dién hién thi video duoc tao ra
theo 1 trong 2 cach: 1/ Su dung 16p VideoView do Androi cung cap; 2/ Tu tao ra giao
dién phat video.

Phat video su dung VideoView:

- Khai bao d6i tuong VideoView trong giao dién hién thi.

- Thiét 1ap nguon dir liéu video hién thi trong VideoView:

// Get a reference to the Video View.

final VideoView videoView =
(VideoView)findViewByld(R.id.videoView);

// Assign a local file to play
videoView.setVideoPath("/sdcard/mycatvideo.3gp");
// Assign a URL of a remote video stream
videoView.setVideoUri(myAwesomeStreamingSource);

Piéu khién viéc phat video véi VideoView théng qua MediaController nhu sau:
// Attach a Media Controller
MediaController mediaController = new MediaController(this);
videoView.setMediaController(mediaController);

Tu tao giao dién phat video riéng voi SurfaceView

MediaPlayer sir dung phuong thirc setDisplay() dé hién thi ndi dung video véi tham

s truyén vao 1a dbi tugng SurfaceHolder.
- Tao giao dién hién thi video voi SurfaceView:

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
xmins:android="http://schemas.android.com/apk/res/android"
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android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical" >
<SurfaceView
android:id="@+id/surfaceView"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_weight="30" />
<LinearLayout
android:id="@+id/linearLayout1"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_weight="1">

<Button

android:id="@-+id/buttonPlay"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Play" />

<Button
android:id="@+id/buttonPause"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Pause" />

<Button

android:id="@-+id/buttonSkip"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Skip" />

</LinearLayout>

</LinearLayout>

- Khoi vao va gan SurfaceView vdi MediaPlayer

import java.io.IOException;

import android.app.Activity;

import android.media.MediaPlayer;
import android.os.Bundle;

import android.util.Log;

import android.view.SurfaceHolder;
import android.view.SurfaceView;

import android.view.View;

import android.view.View.OnClickListener;

import android.widget.Button;

public class SurfaceViewVideoViewActivity extends Activity
implements SurfaceHolder.Callback {

static final String TAG = "SurfaceViewVideoViewActivity";
private MediaPlayer mediaPlayer;

public void surfaceCreated(SurfaceHolder holder) {

try {

// When the surface is created, assign it as the

// display surface and assign and prepare a data

// source.

mediaPlayer.setDisplay(holder);
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mediaPlayer.setDataSource("/sdcard/test2.3gp");
mediaPlayer.prepare();

public void surfaceDestroyed(SurfaceHolder holder) {
mediaPlayer.release();

}

public void surfaceChanged(SurfaceHolder holder,

int format, int width, int height) { }

@Override

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.surfaceviewvideoviewer);

// Create a new Media Player.

mediaPlayer = new MediaPlayer();

// Get a reference to the Surface View.

final SurfaceView surfaceView =
(SurfaceView)findViewByld(R.id.surfaceView);

// Configure the Surface View.
surfaceView.setKeepScreenOn(true);

// Configure the Surface Holder and register the callback.
SurfaceHolder holder = surfaceView.getHolder();
holder.addCallback(this);
holder.setType(SurfaceHolder.SURFACE_TYPE_PUSH_BUFFERS);
holder.setFixedSize(400, 300);

// Connect a play button.

Button playButton = (Button)findViewByld(R.id.buttonPlay);
playButton.setOnClickListener(new OnClickListener() {
public void onClick(View v) {

mediaPlayer.start();

}

W

// Connect a pause button.

Button pauseButton = (Button)findViewByld(R.id.buttonPause);

pauseButton.setOnClickListener(new OnClickListener() {
public void onClick(View v) {

mediaPlayer.pause();

}

W

// Add a skip button.

Button skipButton = (Button)findViewByld(R.id.buttonSkip);
skipButton.setOnClickListener(new OnClickListener() {
public void onClick(View v) {
mediaPlayer.seekTo(mediaPlayer.getDuration()/2);

}

W

}

}

Phat audio/ video

Sau khi MediaPlayer da dugc chuan bi, goi phuong thirc start() cia MediaPlayer
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dé khoi dong phat audio/ video :

mediaPlayer.start();
3.3.2. Camera

Android cung cap 1 tap cac API camera va camera Intent cho phép tao ra cac tng
dung 1am vi¢c vdi cac loai camera va cac tinh nang camera khac nhau c6 san trén thiét

bi.

Mot s6 16p hd tro 1am viéc voi camera dugc Android cung cap bao gom:

Camera: cung cap nhitng API diéu khién camera. Lop nay dung dé xay
dung rng dung c6 kha nang chup anh, video.

SurfaceView: str dung dé hién thi man hinh camera trong ing dung.
MediaRecorder: str dung dé ghi video tir camera.

Intent: dung dé goi tmg dung camera c6 san trén thiét b trong ng dung
XAy dung, thong qua kiéu hanh dong:
MediaStore. ACTION IMAGE_CAPTURE hoac
MediaStore. ACTION_VIDEO CAPTURE

Truéc khi phat trién ing dung véi API camera can khai biao quyén cho tng dung cé
khi ning 1am viéc véi camera trén thiét bi:

e Cép quyén cho tmg dung sir dung cac loai camera trén thiét bi:

<uses-permission android:name="android.permission.CAMERA" />

e Cép quyén cho tmg dung sir dung cac dic tinh camera trén thiét bi:

<uses-feature android:name="android.hardware.camera" />

C6 thé cap quyén cho g dung st dung cac dic tinh cy thé nhu:

android.hardware.camera.autofocus: st dung tinh ning autofocus cua
thiét bi camera trong tng dung.

android.hardware.camera.flash: st dung tinh ning flash cua thiét bi
camera trong rng dung.

android.hardware.camera.front: st dung camera trudc cua thiét bi
camera trong tng dung.

android.hardware.camera.any: st dung it nhat 1 camera trén thiét bi
hodc camera két ndi véi thiét bi.

android.hardware.camera.external: st dung camera ngoai néu n6 duoc
két ndi toi.

e Cép quyén luu trit anh/ video trén by nhé ngoai (SD card) cho tmg dung:

<uses-permission android:name="android.permission.WRITE EXTERNAL STORAGE" />

e Cép quyén thu audio cho tmg dung:

<uses-permission android:name="android.permission.RECORD AUDIO" />
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e Cép quyén cho phép tmg dung c6 kha niang chup anh kém theo ghi lai thong tin vi tri
GPS:

<uses-permission android:name="android.permission.ACCESS FINE LOCATION" />

X4y dung ng dung camera tir ing dung camera c6 siin trén thiét bi
Pay 1a cach xay dung (mg dung c6 kha niang chup anh/ video bang cach triéu
goi tmg dung camera c6 sin trén thiét bi thong qua Intent. Cac bude thyc hién:

- Tao 1 Camera Intent sir dung tinh nang chup anh/ video cta tng dung
camera c¢6 san voi  kiéu hanh  dong chyp  anh
(MediaStore. ACTION IMAGE CAPTURE) hodac quay video
(MediaStore. ACTION_VIDEO_ CAPTURE).

- Thyc thi Camera Intent c6 sin bang cach goi phuong thirc
startActivityForResult(). Khi phuong thirc ndy dugc goi, giao dién ung
dung Camera c6 san trén thiét b hién thi cho phép nguoi dung chup anh
/ video.

- Lay lai két qua Camera Intent tra vé thong qua phuong thtrc callback
onActivityResult() sau khi chyp anh / video.

Goi Camera Intent sir dung tinh nang chup anh

private static final int CAPTURE_IMAGE ACTIVITY REQUEST CODE = 100;
private Uri fileUri:;

@Override

public void onCreate (Bundle savedInstanceState)
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main);

// create Intent to take a picture and return control to the calling application

Intent intent = new Intent (MediaStore.ACTION IMAGE CAPTURE);

fileUri = getOutputMediaFileUri (MEDIA TYPE IMAGE):; // create a file to save the ima
intent.putExtra (MediaStore.EXTRA OUTPUT, fileUri); // set the image file name

// start the image capture Intent

startActivityForResult (intent, CAPTURE IMAGE ACTIVITY REQUEST CODE):

Trong d6: thiét 1ap mét s6 thong tin lién quan toi Camera Intent thong qua phuong
thure putExtra() nhu sau:

- MediaStore. EXTRA OUTPUT: thiét 1ap tén va vi tri luu trir file voi
fileUri truyén vao. Néu thong tin nay khong duoc thiét 1ap thi file anh
s€ duoc luu vao vi tri mac dinh véi tén mac dinh.

Khi phuong thirc startActivityForResult() dugc thuc thi, nguoi dung s& nhin thay
giao dién tmg dung camera c6 san trén thiét bi. Sau khi ngudi dung str dung / hity bo
chyp anh, tng dung camera thoat va phuong thirc onActivityResult() trong tng dung
duogc goi cho phép thu lai két qua sir dung camera c6 san d6 trong img dung xay dung.
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Goi Camera Intent sir dung tinh nang quay video

private static final int CAPTURE VIDEO ACTIVITY REQUEST CODE = 200;
private Uri fileUri;

@Override
public void onCreate (Bundle savedInstanceState)
super.onCreate (savedInstanceState);

setContentView (R.layout.main);

//create new Intent
Intent intent = new Intent (MediaStore.ACTION VIDEO CAPTURE);

fileUri = getOutputMediaFileUri (MEDIA TYPE VIDEO); // create a file to save the vi
intent.putExtra (MediaStore.EXTRA OUTPUT, fileUri):; // set the image file name

intent.putExtra (MediaStore.EXTRA VIDEO QUALITY, 1); // set the video image quality

// start the Video Capture Intent
startActivityForResult (intent, CAPTURE_VIDEO_ACTIVITY_REQUEST_CODE);

Trong d6: thiét 1ap mot s6 thong tin lién quan t6i Camera Intent thong qua phuong
thure putExtra() nhu sau:

- MediaStore. EXTRA_ OUTPUT: thiét 1ap tén va vi tri luu trix file véi
fileUri truyén vao. Néu thong tin nay khong duoc thiét lap thi file video
s€ duoc luu vao vi tri mac dinh véi tén mac dinh.

- MediaStore. EXTRA VIDEO QUALITY: thiét 1ap chét luong anh.Véi
gi tri 12 0 thi chat lugng va kich thudc anh thap nhat, gia tri 1a 1 thi chat
luong va kich thudc anh cao nhét.

- MediaStore. EXTRA DURATION LIMIT: thiét 1ap d6 dai gidi han cta
doan video theo giay.

- MediaStore. EXTRA SIZE LIMIT: thiét lap kich thuéc dung luong
gidi han cua file video theo byte.

Khi phuong thire startActivityForResult() duoc thyc thi, ngudi dung sé nhin thay
giao dién ing dung camera c6 san trén thiét bi. Sau khi nguoi dung sir dung / hity bo thu
video, ng dung camera thoat va phuong thirc onActivityResult() trong img dung dugc
goi cho phép thu lai két qua st dung camera c6 san d6 trong img dung xay dung.

LAy lai két qua Camera Intent tra vé
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private static final int CAPTURE_IMAGE ACTIVITY REQUEST CODE
private static final int CAPTURE VIDEO ACTIVITY REQUEST CODE

]
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@Override
protected void onActivityResult (int requestCode, int resultCode, Intent data)
if (requestCode == CAPTURE_IMAGE ACTIVITY REQUEST CODE)
if (resultCode == RESULT_OK)
// Image captured and saved to fileUri specified in the Intent
Toast.makeText (this, "Image saved to:\n" +
data.getData(), Toast.LENGTH_LONG) .show():
} else if (resultCode == RESULT_CANCELED)
// User cancelled the image capture
} else {

// Image capture failed, advise user

if (requestCode == CAPTURE VIDEO ACTIVITY REQUEST CODE)

if (resultCode == RESULT_OK)
// Video captured and saved to fileUri specified in the Intent
Toast.makeText (this, "Video saved to:\n" +

data.getData(), Ioast.LENGTH_LONG).show();

} else if (resultCode == RESULT_CANCELED)
// User cancelled the video capture

} else {

// Video capture failed, advise user

X4y dung vng dung camera khong phu thudc vao ing dung camera c6 siin
trén thiét bi
Cac budc thyc hién:
- Kiém tra camera ton tai trén thiét bi va gui yéu cau truy cap.
- Tao 16p xem trudc anh/ video tir camera, 16p nay ké thira tir 16p
SurfaceView va thuc thi giao dién SurfaceHolder.
- Xay dung giao dién hién thi va diéu khién camera.
- Xu ly su kién chyp anh/ video.
- Luu file.
- Gidi phong camera.
Kiém tra camera téon tgi trén thiét bi
Str dung phuong thirc PackageManager.hasSystemFeature() dé kiém tra camera co
ton tai trén thiét bj khong.

166



/** Check if this device has a camera */
private boolean checkCameraHardware (Context context)
if (context.getPackageManager().hasSystemFeature(PackageManager.FEATURE_CAMERA)]{
// this device has a camera
return true;
} else {
// no camera on this device

return false;

Ngoai ra 1 thiét bi dau cudi di dong c6 thé gan nhiéu camera nhu camera trudc,
camera sau, camera ngodi. Pé kiém tra s6 luong camera gan trén thiét bi sir dung phuong
thire: Camera.getNumberOfCameras().

Truy cdp camera

Truy cap camera thong qua d6i tugng Camera duoc tao ra thong qua phuong thirc
open() nhu sau:

/** A safe way to get an instance of the Camera object. */
public static Camera getCameralInstance () {
Camera ¢ = null;
try {
c = Camera.open(); // attempt to get a Camera instance

catch (Exception e) {
// Camera is not available (in use or does not exist)

return c; // returns null if camera is unavailable

Kiém tra cdc dic tinh camera

St dung phuong thirc Camera.getParameters() dé lay vé thong tin cac dic tinh
camera.

Tao lop xem trudc anh/ video tir camera

Lép nay thuc thi 16p SurfaceHolder.Callback, cai dit phuong thirc callback
surfaceCreated() va surfaceDestroyed() dé tao va huy giao dién xem trudc anh/ video tir

camera.
/** A basic Camera preview class */
public class CameraPreview extends SurfaceView implements
SurfaceHolder.Callback {
private SurfaceHolder mHolder;
private Camera mCamera;
public CameraPreview (Context context, Camera camera) {
super (context) ;
mCamera = camera;
// Install a SurfaceHolder.Callback so we get notified when the
// underlying surface is created and destroyed.
mHolder = getHolder();
mHolder.addCallback (this) ;
// deprecated setting, but required on Android versions prior to
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3.0

mHolder.setType (SurfaceHolder.SURFACE TYPE PUSH BUFFERS) ;

}

public void surfaceCreated(SurfaceHolder holder) {

// The Surface has been created, now tell the camera where to
draw

the preview.

try {

mCamera.setPreviewDisplay (holder) ;

mCamera.startPreview () ;

} catch (IOException e) {

Log.d(TAG, "Error setting camera preview: " + e.getMessage());
}

}

public void surfaceDestroyed(SurfaceHolder holder) {

// empty. Take care of releasing the Camera preview in your
activity.

}

public void surfaceChanged (SurfaceHolder holder, int format, int
w, int h)

{

// If your preview can change or rotate, take care of those
events here.

// Make sure to stop the preview before resizing or reformatting
it.

if (mHolder.getSurface() == null) {

// preview surface does not exist

return;

}

// stop preview before making changes

try {

mCamera.stopPreview () ;

} catch (Exception e) {

// ignore: tried to stop a non-existent preview

}

// set preview size and make any resize, rotate or

// reformatting changes here

// start preview with new settings

try {

mCamera.setPreviewDisplay (mHolder) ;

mCamera.startPreview () ;

} catch (Exception e) {

Log.d(TAG, "Error starting camera preview: " + e.getMessage());
}

}

}

Xay dung giao dién hién thi va diéu khién camera
Lép xem trudc anh/ video tir camera dugc tri€u goi ¢ code thuc thi cia activity
trong g dung dé di€u khién viéc hién thi camera.
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<?xml version="1.0" encoding="utf-8"?2>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="horizontal”
android:layout_width="fill parent"
android:layout_height="fill parent”
>

<FrameLayout

android:id="@+id/camera_preview"
android:layout_width="fill parent"
android:layout_height="fill parent"
android:layout_weight="1"

/>

<Button

android:id="@+id/button_capture"
android: text="Capture”
android:layout_width="wrap content”
android:layout_height="wrap content”
android:layout_gravity="center"
/>

</LinearLayout>

Trong AndroidManifest.xml khai bao viéc thiét lap hién thi activity theo chiéu
ngang (landscape) nhu sau:

<activity android:name=".CameralActivity"”
android:label="@string/app name”

android:screenOrientation="landscape">

<!-- configure this activity to use landscape orientation -->

cintentoFitlter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</factivity>

Code thyc thi cta activity, triéu goi 16p xem trude anh/ video tir camera:
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public class CameraActivity extends Activity {

private Camera mCamera;

private CameraPreview mPreview;

@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;

// Create an instance of Camera

mCamera = getCameralnstance():

// Create our Preview view and set it as the content of our activity.
mPreview = new CameraPreview(this, mCamera):;

FrameLayout preview = (FrameLayout) findViewById(R.id.camera preview):;
preview.addView (mPreview) ;

Xur ly sw kién chup dnh
St dung phuong thirc Camera.takePicture() dé chup anh thong qua su kién nhan
nut chup:

// Bdd a listener to the Capture button
Button captureButton = (Button) findViewById(id.button_capture);
captureButton.setOnClickListener (
new View.OnClickListener () {
@Override
public void onClick(View v) {
// get an image from the camera

mCamera.takePicture (null, null, mPicture):;

)?

Pé file anh c6 dinh dang JPEG, tUng dung can thuc thi giao dién
Camera.PictureCalback dé 1y va luu anh chup dugc dudi dang file tir camera nhu sau:
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private PictureCallback mPicture = new PictureCallback()

@Override

public void onPictureTaken (byte[] data, Camera camera)

File pictureFile = getOutputMediaFile (MEDIA TYPE IMAGE):
if (pictureFile == null){
Log.d(TAG, "Error creating media file, check storage permissions: "
e.getMessage () )
return;

try {
FileOutputStream fos = new FileOutputStream(pictureFile):
fos.write (data):;
fos.close():
} catch (FileNotFoundException e)
Log.d(TAG, "File not found: " + e.getMessage()):
} catch (IOException e)
Log.d (TAG, "Error accessing file: " + e.getMessage()):

Chu y: khi tmg dung khong str dung camera nira can giai phong bang cach su dung
phuong thirc Camera.release().
Xur ly sw kién ghi video
Céc budce thuc hién dé ghi video qua camera trong ung dung nhu sau:
e C4u hinh MediaRecorder
Khi sir dung MediaRecorder d€ ghi video, 1ap trinh vién can thyc hi¢n thiét 1ap cac
thong so can thi€t va goi phuong thirc MediaRecorder.prepare() nhu sau:
private boolean prepareVideoRecorder () {
mCamera = getCameralnstance();
mMediaRecorder = new MediaRecorder () ;
// Step 1: Unlock and set camera to MediaRecorder
mCamera.unlock() ;
mMediaRecorder.setCamera (mCamera) ;
// Step 2: Set sources
mMediaRecorder.setAudioSource (MediaRecorder.AudioSource.CAMCORDER
)
mMediaRecorder.setVideoSource (MediaRecorder.VideoSource.CAMERA) ;
// Step 3: Set a CamcorderProfile (requires API Level 8 or
higher)
mMediaRecorder.setProfile (CamcorderProfile.get (CamcorderProfile.Q
UALITY
_HIGH));
// Step 4: Set output file
mMediaRecorder.setOutputFile (getOutputMediaFile (MEDIA TYPE VIDEO)
.toStr
ing());
// Step 5: Set the preview output

mMediaRecorder.setPreviewDisplay (mPreview.getHolder () .getSurface (

))
171



// Step 6: Prepare configured MediaRecorder

try {

mMediaRecorder.prepare () ;

} catch (IllegalStateException e) {

Log.d(TAG, "IllegalStateException preparing MediaRecorder: " +
e.getMessage()) ;

releaseMediaRecorder () ;

return false;

} catch (IOException e) {

Log.d(TAG, "IOException preparing MediaRecorder: " +
e.getMessage()) ;

releaseMediaRecorder () ;

return false;

}

return true;

V6i Android 2.2 (API level 8) trd vé trude, lap trinh vién can thiét 1ap cac thong s6
dinh dang dau ra va thyc hién mi hoéa dinh dang truc tiép thay vi st dung
CamcorderProfile, nhu sau:

// Step 3: Set output format and encoding (for wversions prior to API Level 8)
mMediaRecorder.setOutputFormat(MediaReccrder.Outputhrmat.MPEG_Q);

mMediaRecorder.setAudioEncoder (MediaRecorder.AudioEncoder.DEFAULT) ;
mMediaRecorder.setVideoEncoder (MediaRecorder.VideoEncoder.DEFAULT) ;

Ngoai ra, Android cung cdp mot sé phuong thirc cho viéc thiét 1ap tham sé cho
MediaRecorder sau (Néu cac tham s6 nay khong duoc thiét 1ap thi né s& nhan gia tri mic
dinh):

setVideoEncodingBitRate()
setVideoSize()

setVideoFrameRate()
setAudioEncodingBitRate()
setAudioChannels()
setAudioSamplingRate()

e Khéi dong va dung MediaRecorder

Cac budc thuc hién:

1. M khéa camera str dung Camera.unlock()

2. Cau hinh MediaRecorder nhur trén.

3. Khéi dong ghi am video str dung MediaRecorder.start().

4. Ghi am video.

5. Dung ghi am video sir dung MediaRecorder.stop()

6. Giai phong media recorder st dung MediaRecorder.release().

7. Khoa camera stir dung Camera.lock()

Minh hoa dudi day thyc hién bét sy kién nat nhan dé khoi dong va dimg ghi 4m
véi camera :

private boolean isRecording = false;
// Add a listener to the Capture button
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Button captureButton = (Button) findViewById(id.button capture);
captureButton.setOnClickListener (

new View.OnClickListener () {

@Override

public void onClick (View v) {

if (isRecording) {

// stop recording and release camera

mMediaRecorder.stop(); // stop the recording
releaseMediaRecorder (); // release the MediaRecorder object
mCamera.lock(); // take camera access back from MediaRecorder

// inform the user that recording has stopped
setCaptureButtonText ("Capture") ;

isRecording = false;

} else {

// initialize video camera

if (preparevVideoRecorder ()) {

// Camera is available and unlocked, MediaRecorder is prepared,
// now you can start recording
mMediaRecorder.start () ;

// inform the user that recording has started
setCaptureButtonText ("Stop") ;

isRecording = true;

} else {

// prepare didn't work, release the camera
releaseMediaRecorder () ;

// inform user

}

}
}
}
) r

Gidi phong camera

Camera la tai nguyén dung chung béi tat ca cac ung dung trén thiét bi, do d6 khi
mg dung khong can sir dung camera nita can giai phong camera dé hé thong thu hoi lai
tdi nguyén cip cho Umg dung khic. Pé giai phong camera goi phuong thic
Camera.release() nhu sau:

public class CameraActivity extends Activity {
private Camera mCamera;

private SurfaceView mPreview;

private MediaRecorder mMediaRecorder;

@Override

protected void onPause () {
super.onPause () ;
super.onPause () ;

releaseMediaRecorder(); // if you are using MediaRecorder,
release

//it first

releaseCamera(); // release the camera immediately on pause
event

}

private void releaseMediaRecorder () {

if (mMediaRecorder != null) {
mMediaRecorder.reset (); // clear recorder configuration
mMediaRecorder.release(); // release the recorder object

mMediaRecorder = null;
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mCamera.lock(); // lock camera for later use

}
}

private void releaseCamera () {

if (mCamera != null) {

mCamera.release(); // release the camera for other applications
mCamera = null;

}
}
}

Luu file anh/ video chup dwoc tir camera

Céc tap tin media dugc tao ra boi nguoi st dung nhu hinh anh va video sé dugc
Iwu vao thu myc luu trir bén ngoai (SD Card) cua thiét bj dé bao ton khong gian hé thong
va cho phép ngudi ding truy cip vao cac tap tin ngay ca khi khong co thiét bi. C6 rat
nhiéu vi tri thu muc ¢6 thé luu céc tip tin media trén thiét bi, tuy nhién chi c6 hai dia
diém tiéu chuan dugc khuyén nghi cho viéc luu file media, do 1a:

Environment.getExternalStoragePublicDirectory(Environment. DIREC
TORY PICTU RES) — Phuong thirc ndy tra vé vi tri luu trit file media
khuyén nghi trén thiét bi, cac file media duoc tao ra tir ing dung xay
dung nay duoc phép xem, thay doi va xoa file bai cac tmg dung khac.
Khi tng dung xay dung b1 g& bo thi file tao ra bdi ung dung do ciing
khong bi x6a khoi vi tri luu trir do.
Context.getExternalFilesDir(Environment. DIRECTORY PICTURES)
— Phuong thirc nay tra vé vi tri luu trit file media két hop véi tmg dung
xay dung, cac file media dugc tao ra tir iing dung xay dung nay duogc
phép xem, thay dbi va xoa file bai cac ung dung khac. Khi img dung
xdy dung bi g& b thi file tao ra boi rng dung do ciing bi x6a khoi vi tri
luu trix do.

Poan ma vi du sau ddy minh hoa céch luu file anh/ video chup dugc tir camera:

public static final int MEDIA TYPE IMAGE = 1;
public static final int MEDIA TYPE VIDEO = 2;

/** Create a file Uri for saving an image or video */

private static Uri getOutputMediaFileUri (int type) {

return Uri.fromFile (getOutputMediaFile (type));

}

/** Create a File for saving an image or video */

private static File getOutputMediaFile (int type) {

// To be safe, you should check that the SDCard is mounted

// using Environment.getExternalStorageState () before doing this.
File mediaStorageDir = new

File (Environment.getExternalStoragePublicDirectory (
Environment.DIRECTORY PICTURES), "MyCameraApp");

// This location works best if you want the created images to be
shared

// between applications and persist after your app has been
uninstalled.

// Create the storage directory if it does not exist

if (! mediaStorageDir.exists()) {
if (! mediaStorageDir.mkdirs()) {
Log.d ("MyCameralApp", "failed to create directory");
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return null;

}

}

// Create a media file name

String timeStamp = new
SimpleDateFormat ("yyyyMMdd HHmmss") .format (new

Date());

File mediaFile;

if (type == MEDIA_TYPE_IMAGE){

mediaFile = new File (mediaStorageDir.getPath() + File.separator +
"IMG "+ timeStamp + ".Jjpg");

} else if (type == MEDIA_TYPE_VIDEO) {

mediaFile = new File (mediaStorageDir.getPath() + File.separator +
"VID "+ timeStamp + ".mp4");

} else {

return null;

}

return mediaFile;

}

3.4. SENSORS PHAN CUNG

Hau hét cac thiét bi Android déu gan sén cac cam bién (sensor)) dé theo ddi chuyén
dong, hudng va moi truong xung quanh thiét bi. Cac cam bién nay c6 kha nang thu thap
dir liéu tho véi dd chinh xac cao. Vige khai thac cac thong tin thu dugc tir cam bién gén
trén thiét bi cho phép lap trinh vién tao ra cdc tmg dung da dang, vi du nhu img dung thoi
tiét thu thap thong tin tir cam bién nhiét 46 va cam bién d6 am dé tinh todn va dua ra
thong bao vé thoi tiét tai mot dia diém nao do.
3.4.1. Qudn ly Sensors

Android hd tro 3 loai cam bién sau:

- Loai cam bién chuyén dong (Motion sensors): ddy 1 cac cam bién do
luc gia tde va luc quay doc theo 3 truc toa d. Nhém nay bao gém gém
1 s6 cam bién nhu: cam bién gia toc (acceleromenter sensor), cam bién
trong luc (gravity sensor), con quay hdi chuyén (gyroscopes sensor),
cam bién vector quay (rotational vector sensor).

- Loai cam bién mdi truong (Environment sensors): ddy 1a cic cam bién
do cac thong s6 moi trudng nhu nhiét 46, d6 4m, anh sang. Nhom nay
bao gdm 1 s cam bién nhu: cam bién do khi 4p (barometer sensor), cam
bién tric quang (photometer sensor), cam bién nhiét ké (thermometer
sensor).

- Loai cam bién vi tri (Position sensors): ddy 13 cac cam bién do vi tri vat
1y cua thiét bi. Nhom nay bao gdm gém 1 s6 cam bién nhu: cam bién
dinh huéng (orientation sensor) va cam bién tir ké (magnetometer
sensor).

Céc cam bién nay c6 thé dya trén phan ctimg hodc dua trén phin mém. Cam bién
dua trén phan cimg 1 nhitng phan cimg vat 1y gan truc tiép trén thiét bi dung thu thap
dir liéu truc tiép tir moi truong xung quanh thiét bi, cam bién dua trén phin mém lay
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dugc dir liéu tir 1 hodc nhiéu cac cam bién dua trén phan cliing hay con goi la cam bién

tong hop.
Bang 3.2. Cac loai cim bién
Cam bién Loai Miéu ta St dung
Do lyc gia toc cua | Phat  hién
Cam  bién thiet bi theo 3 |chuyén dong
TYPE ACCELEROMETER x © huéng vatly (x,y,z), | cia thiét bi
- phan cing X £ g
bao gbém ca luc hap | (lac,
dan. Pon vi w/c2 nghiéng...)
Do nhiét d0 moi
Cam  bién | trudng xung quanh | Gidm sat nhiét
TYPE_AMBIENT_TEMPERATURE | L3 cing | thiét bj véi don | do khong khi.
vi °C
Cam  bién , Phat  hién
han l'rrel Do trong lyc thiét bi | chuyén dong
TYPE GRAVITY phan = CUNE | iheo ca 3 truc vat 1y | cia  thiét bi
— hoac phan ) g
1\ (x,y,2). Bon vi w/o:2 | (lac,
mém A
nghiéng...)
.| Do toc d6 quay cua | Phat ~ hién
TYPE GYROSCOPE Ca‘ﬂm ’blen thﬂlet jb; theo 3 truc chuyenq deAg
- phan cling | vat 1y (x,y,z). Pon | quay cua thiét
vi rad/s. bi.
b rc do chié .2 L an
Cim  bién | sing ciiamoi tuomg | Kiom S0dt d0
TYPE LIGHT A, .z, 1 | sang man hinh
- phan cling | xung quanh thiétbi. | ...
2 thiét bi.
Pon vi Ix.
X .| Po luc gia toc cua
can D i b theo 3 | Theo doi gia
TYPE LINEAR ACCELERATION | Pa0 CURS 1y 16n0 vatly (x,y.2), | toe doc theo 1
- - hoac phan Kkho A ;
mém 6ng bao gém ca | tryc.
lyc hap dan. Pon vi
Do tur truong
Cam bién | 008 £
TYPE MAGNETIC FIELD X, quanh thiét bi theo | Tao la ban.
- - phan cing ) Ae 1e
ca 3 truc vat ly
(x,y,2). Pon vi uT.
Do toc d6 quay cua
thict bi theo 3 truc
vat Iy (xy,2). Tu
Android API level 3
cho phép thu dugc
ma tran nghiéng va
Cam bién | ma tran xoay cua | Xac dinh vi tri
TYPE_ORIENTATION phin mém | thiét bi bing cich | thiét bi
sudung cam bién
trong lyc va cam
bién tir truong bang
cach  su  dung
phuong thurc
getRotationMatrix()
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Do 4p suat khong Giam S;a.t M
Cam bién | khi xun uanh thay doi  dp
TYPE_PRESSURE o 1o xune g suét khong khi
phan cting | thiét bi. Pon vi hPa
hodac mbar xung  quanh
: ) thict bi.
TYPE PROXIMITY o 1 d6i tuong véi thidt | - oY
phan cling . . trong khi co
bi. Bon vi: cm. R .
cudc goi.
Cam  bien | Do huong thi€t bi | Phat  hién
TYPE_ROTATION VECTOR phan - clmg | thong qua vector | chuyén ~dong
- - hodc phan | chuyén dong quay | quay cua thiét
mém cua thiét bi. bi.
Cim bién | Do nhi¢t do ciia | Giam sat nhiét
TYPE_TEMPERATURE phin cimg | thiétbi. Don vi °C | 40 thit bi.

Android sensor framework

Android sensor framework 14 1 phan ciia g6i android.hardware, bao gdm cac 16p

va giao tiép sau:

SensorManager: Puoc su dung dé tao ra thé hién cua dich vu cam bién.
Lép ndy cung cap cac phuong thirc cho phép truy cap, dang ky/ huy bo
su kié€n, thu thap thong tin dinh hudéng cac cam bién trén thiét bi. Déng
thoi 16p nay ciing cho phép bao céo, thiét 1ap va hiéu chinh cac thong sb
cam bién.

Sensor: Bugc str dung dé tao ra thé hién cta 1 cam bién cu thé. L6p nay
cung cap cac phuong thire khac nhau cho phép xic dinh kha ning cua
cam bién.

SensorEvent: Pugc sir dung dé tao ra doi twong sy kién cam bién nham
cung cap cac thong tin vé sy kién cam bién. Ddi tuong su kién cam bién
cung cap cac thong tin nhu: dit liéu cam bién tho, loai cam bién tao ra
su kién, tinh chinh x4c cta dit liéu va cac mbc thoi gian xuét hién su
kién.

SensorEventListener: Giao tiép nay cung cép 2 phuong thirc callback
cho phép nhan thong bao tir sy kién cam bién khi gia tri cam bién thay
d6i hodc khi do chinh xac cam bién thay doi.

Thong thudng tmg dung st dung cac API cam bién dé thyc hién 2 nhiém vu: 1/

Xéc dinh cac cam bién trén thiét bi va kha nang ctia cac cam bién do; 2/ Theo doi cac su
kién cam bién nham thu thap dir li€u cam bién.

Xac dinh cac cdm bién trén thiét bi va kha niang cia cac cam bién do

e D¢ xac dinh cac cam bién c6 trén thiét bi, dau ti€én can tham chi€u to1 dich vu cam

bién bang cach tao ra thé hién cia 16p SensorManager ( bang cach goi
getSystemService() voi tham s truyén vao 1a SENSOR SERVICE). Cach lam nhu

sau:
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private SensorManager mSensorManager;
mSensorManager = (SensorManager) getSystemService (Context.SENSOR SERVICE) ;
e Lay v€ danh sich cic cam bién c6 trén thiét bi bang cach goi phuong thic
getSensorList() voi tham so truyén vao la Sensor. TYPE ALL nhu sau:

List<Sensor> deviceSensors = mSensorManager.getSensorList (Sensor.TYPE ALL):;

Pé 13y vé danh sach cac cam bién theo ching loai véi tham sd truyén vao cua
phuong thue getSensorList la TYPE GYROSCORPE,
TYPE LINEAR ACCELERATION, TYPE GRAVITY...

Pé kiém tra 1 loai cam bién c6 ton tai trén thiét bj khong thi dung phuong thirc
getDefaultSensor() v6i tham s6 truyén vao 1a kiéu ctia loai cam bién do.

private SensorManager mSensorManager:;

mSensorManager = (SensorManager) getSystemService (Context.SENSOR SERVICE) ;

if (mSensorManager.getDefaultSensor(Senscr.TYPE_MAGNETIC_FIELDJ '= null) {
// Success! There's a magnetometer.

else {

// Failure! No magnetometer.

e Xac dinh kha ning ctia cic cam bién trén thiét bi:

L6p Sensor cung cap 1 s6 phuong thirc cho phép xac dinh kha ning cia cac cam
bién trén thiét bi, nhu getResolution() ldy vé do6 phan giai cam bién,
getMaximumRange() 1ay vé pham vi t6i da do ludong cta cam bién, getPower() 13y vé
yéu cau ngudn cho cam bién. ..
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private SensorManager mSensorManager:;
private Sensor mSensor;

mSensorManager = (SensorManager) getSystemService (Context.SENSOR SERVICE) ;
if (mSensorHanager.getDefaultSensor(Senscr.TYPE_GRﬁVITY) '= null){
List<Sensor> gravSensors = mSensorManager.getSensorList (Sensor.TYPE GRAVITY);
for(int i=0; i<gravSensors.size(); i++)
if ((gravSensors.get(i).getVendor () .contains ("Google Inc.")) &&
(gravSensors.get (i) .getVersion() == 3)){

-

// Use the version 3 gravity sensor.

mSensor = gravSensors.get(i):

else{
// Use the accelerometer.
if (mSensorManager.getDefaultSensor (Sensor.TYPE ACCELEROMETER) != null){
mSensor = mSensorManager.getDefaultSensor (Sensor.TYPE ACCELEROMETER) ;

else{
// Sorry, there are no accelerometers on your device.

// You can't play this game.

Theo déi cac sy kién cam bién

Pé theo ddi dir liéu cam bién, tng dung can cai dat hai phuong thic callback cua
giao tiép SensorEventListener: onAccuracyChanged() va onSensorChanged(). Hai
phuong thirc ndy duge hé théng goi bat clr khi nao gi tri cam bién hodc do chinh xac
cam bién thay doi.

- Theo ddi su thay ddi do chinh x4c ctia cam bién thong qua d6i tuong
Sensor trong phuong thuc onAccuracyChanged(). P§ chinh xac cam
bién duoc biét dén thong qua 4 hing s6 trang thai:
SENSOR_STATUS ACCURACY_LOW,

SENSOR STATUS ACCURACY_MEDIUM,
SENSOR_STATUS ACCURACY_HIGH,
SENSOR STATUS UNRELIABLE.

- Theo ddi sy thay dbi gia tri cam bién thong qua dbi tugng SensorEvent
trong phuong thirc onSensorChanged(). Dbi tugng SensorEvent cung
cép 1sb thong tin vé dir liéu cam bién nhu: tinh chinh x4c cua dit liéu,
cam bién tao ra dit liéu 1a gi, mdc thoi gian dir liéu dugc sinh ra va cac
dir liéu méi duoc cam bién ghi lai.

Vi du dudi ddy minh hoa cach theo ddi dir liéu ctia cam bién anh sang thong qua
phuong thirc onSensorChanged():

public class SensorActivity extends Activity implements
SensorEventListener

{
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private SensorManager mSensorManager;

private Sensor mLight;

@Override

public final void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);

setContentView (R.layout.main) ;

mSensorManager = (SensorManager)

getSystemService (Context.SENSOR SERVICE) ;

mLight = mSensorManager.getDefaultSensor (Sensor.TYPE LIGHT);
}

@Override

public final void onAccuracyChanged (Sensor sensor, int accuracy)
{

// Do something here if sensor accuracy changes.

}

@Override

public final void onSensorChanged (SensorEvent event) {
// The light sensor returns a single value.

// Many sensors return 3 values, one for each axis.
float lux = event.values[0];

// Do something with this sensor value.

}

@Override

protected void onResume () {

super.onResume () ;
mSensorManager.registerListener (this, mLight,
SensorManager.SENSOR DELAY NORMAL) ;

}

@Override

protected void onPause() {

super.onPause () ;
mSensorManager.unregisterListener (this);

}

}

Chu y 2 phuong thiic callback onResume() va onPause() ding dé ding ky/ hity bo
dang ky lang nghe su kién cam bién.
3.4.2. Gidm sdt hwong va chuyén dpng ciia thiét bi

Android sensor framework str dung hé toa do 3 chiéu tiéu chuin (X,¥,2) dé thé hién
gi tri dir liéu thu thap qua cam bién, trong dé: truc x 14 truc ngang véi gia tri bén phai,
truc y 14 truc thang dtmg véi gia ti phia trén, truc z 1 truc ngoai khudn man hinh. Hé truc
toa do co biéu dién nhu sau:
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P =

Hinh 3.12. H¢ truc toa d6 st dung boi Android sensor API

Mot s6 cam bién sir dung hé truc toa do nay dé thu thap dir liéu: Acceleration
sensor, Gravity sensor, Gyroscope sensor, Linear acceleration sensor, Geomagnetic field
Sensor.

Chuy:

- Hé tryc toa do nay khong thay doi khi thiét bi di chuyén.

- Heé toa d6 cam bién ludn cin ct trén dinh hudng tu nhién cua thiét bi,
hau hét cac thiét bi c6 dinh hudng ty nhién theo chiéu ngang (landscape).

- Sir dung phuong thirc getRotation() dé x4c dinh chiéu xoay cua man
hinh, remapCoordinateSystem() dé chuyén hé truc toa do cam bién vé
hé truc toa d6 man hinh.

Céc théng tin thu dugce qua cam bién chuyén dong trén thiét bi dugc luu trit trong
mang so thuc da chiéu ciia mdi SensorEvent. Vi du khi sy kién cam bién gia toc xuat
hién s& tra vé dit liéu luc gia tdc theo 3 chiéu toa do.

Lay vé mot thé hién ctia cam bién gia tdc

private SensorManager mSensorManager:;

private Sensor mSensor;

mSensorManager = (SensorManager) getSystemService (Context.SENSOR_SERVICE) ;
mSensor = mSensorManager.getDefaultSensor (Sensor.TYPE ACCELEROMETER) ;

V& mat khai niém, gia toc thiét bi thu dwoc thong qua cam bién gia toc (Ad) do duoc thong
qua trong luc 1én cam bién (Fs) nhu sau:
Aa = - YFs / mass
Tuy nhién khi gia toc thiét bi chiu anh huéng ctia lyc hip dan thi:

Ad= -g - YF / mass

Khi thiét bi di dong duoc dit yén trén ban (khong c6 gia toc): g = 9.81 m/s2, khi thiét bi roi tu
181



do, g=0m/s2. Do d6, dé do gia toc thyc cia thiét bi, can loai bo luc hap dan khoi dit liéu gia te
thu duoc, diéu nay dugc thyc hién béng cach su dung mot bd loc dé co 1ap céc luc hép
dan. Minh hoa duéi day thyc hién didu nay:

public void onSensorChanged (SensorEvent event) {
// In this example, alpha is calculated as t / (t + dT),
// where t is the low-pass filter's time-constant and
// dT is the event delivery rate.

final float alpha = 0.8;

// Isolate the force of

Q

ravity with the low-pass filter.

gravity[0] = alpha * gravity[0] + (1 - alpha) * event.values[0]:
gravity[l] = alpha * gravity[l] + (1 - alpha) * event.values[l]:
gravity[2] = alpha * gravity[2] + (1 - alpha) * event.values[2]
// Remove the gravity contribution with the high-pass filter.
linear acceleration[0] = event.values[0] - gravity[0]:

linear acceleration[l] = event.values[l] - gravity[l]:

linear acceleration[2] = event.values[2] - gravity[2]:

Luu y: co nhiéu ky thuat khac nhau duoc st dung dé loc dit liéu cam bién. Poan
code phia trén loc dit liéu cam bién don gian thong qua hang alpha = 0.8 minh hoa.

Thu thap thong tin tir cac cam bién khac thuoc loai cam bién chuyén dong duogc
thuc hién tuong ty nhu cam bién gia tdc. Thong tin chi tiét:

http://developer.android.com/guide/topics/sensors/sensors_motion.html#sensors-
motion-accel

CAU HOI CHUONG 3

1. Xay dung ung dung két ndi mang thong qua wifi c¢6 cac chirc nang: 1/
Kich hoat két n6i wifi; 2/ Lay vé thong tin két ndi wifi hién thoi; 3/
Quyets nhitng diém truy cap wifi xung quanh thiét bi; 4/ Thiét 1ap cdu
hinh cho mang wifi ma thiét bi két néi t6i.

2. Xay dung tmg dung két n6i mang thong qua bluetooth ¢ cac chirc nang:
1/ Bat bluethooth trén thiét bi; 2/ Giam sét trang thai bluetooth ciia thiét
bi; 3/ Tham do cac thiét bi thong qua két ndi bluetooth; 4/ Truyén dir liéu
giita 2 thiét bi hd tro bluetooth.

3. Xay dyng ung dung nhin tin ngin SMS vdi cic chirc nang: 1/ Giri tin
nhin SMS thong qua Gmg dung tin nhin c6 san trén dién thoai; 2/ G tin
nhan trong chinh tmg dung; 3/ Nhan tin nhan trong chinh tng dung.

4. Xay dung tmg dung phat audio, video.

5. Xay dung tmg dung camera theo 2 cach: 1/ Tlr ng dung camera c6 san
trén thiét bi; 2/ X4y dung Gng dung camera khong phu thudc vao ung
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dung camera c6 san trén thiét bi.

6. Xay dung tng dung thu thap thong tin tir cdc cam bién trén thiét bi twong
ung voi 3 loai cam bién : 1/ Cam bién chuyén dong; 2/ Cam bién vi tri;
3/ Cam bién méi trudng.
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CHUONG 4: PHAT TRIEN UNG DUNG DA NEN TANG
Trong chuwong 2 va chuong 3 ctia bai giang tap trung vao trinh bay vé 1ap trinh
tmg dung di dong trén mot nén tang di dong cu thé 1a Android sir dung ngdn ngi
Java. Trén thuc té ching ta biét rang c6 rat nhiéu nén tang di dong dang ton tai va
mdi nén tang sir dung mot ngdn ngir riéng. Picu ndy gy mét nhiéu thoi gian phat
trién, ngudn luc va phirc tap trong viéc bao tri tng dung. Vay 1am thé nao dé ung
dung di dong cuia chiing ta chi viét mot 1an nhung c6 kha nang chay trén cac nén tang
khac nhau 1a van dé dang duoc cong dong 1ap trinh vién rat quan tdm. Noi dung
chuong 4 nay tap trung trinh bay vé céc kién thirc 1ap trinh img dung di dong da nén
tang. Noi dung trinh bay bao gom:
- Khai niém, phan loai tmg dung di dong da nén tang.
- Gi6i thiu mot sb6 framework phat trién tng dung di dong da nén tang.
- Xay dung ung dung di dong da nén tang sir dung mot framework (trong
pham vi bai giang sé& tap trung trinh bay vé framework 1ap trinh da nén
tang co tén 1la Mono).
4.1. PINH NGHIA, PHAN LOAI UNG DUNG DI PONG PA NEN
TANG
4.1.1. Pinh nghia tng dung di dong da nén ting
Ung dung di dong da nén tang (cross-platform mobile apps) 1a thuat ngit dé chi
nhiing tmg dung di dong duoc thiét ké chay trén nhiéu nén ting di dong khac nhau nhu
i0S, Android, Windows Phone, BlackBerry, WebOS,... ma khong can phai 1ap trinh
nhiéu 1an cho timg nén tang.
Uu nhuoc diém cua viéc phat trién Gmg dung di dong da nén tang:
Uu diém:
- Ung dung c6 thé tiép can duoc nhiéu khach hang trén cac nén tang hon.
- Tiét kiém duogc nhiéu thoi gian phat trién va khién cho tng dung dé duy
tri va nang cap dong bo trén cic nén tang.
- Viéc thiét ké va cam nhan cta ing dung thong nhat trén cac nén tang.
- Sir dung lai dugc cac ngudn lyc va cong nghé c6 sin, thong nhat.
- Tat ca cac yéu t6 trén ciing dong nghia véi chi phi phat trién (mg dung
s€ giam di.
Nhuge diém:
- C6 rat nhidu cong cu phét trién ung dung di dong da nén tang nhu Unity,
Ramp, PhoneGap, Grapple, Open Plug, Rhomobile, Titanium,
Xamarin... Tuy vdy, viéc thiét ké cac img dung theo ¥ riéng ctia khach
hang s& c6 thé gap kho khan trong viéc d6i pho véi sy khac biét giira cac
cong cu va ngdn ngir trong mdi nén tang khac nhau.
- Thiét ké giao dién tuong tac nguoi dung phu hop véi phong cach riéng
trén nhiéu nén tang 1a mot cong viéc khong hé don gian.
- Viéc luu trir dit lidu trén cac nén tang khac nhau rat da dang. Pong thoi
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viéc tich hop cac ing dung véi thiét 1ap cuc bo, uu tién va khai béo ciling
c6 thé s& phai ddi mat véi nhing ric 1di trong viéc sip xép nhiéu nén
tang.

- MBJi nén tang déu cung cép su linh hoat riéng, d6 1 1y do vi sao ching
c6 mat trén thi truong. Khi thiét ké mot ing dung da nén tang thi phai
nhin vao sy tuong dong khién cho mét di phan nao sy linh hoat trén mdi
nén tang.

4.1.2. Phan loai ng dung di dong da nén tang

Hién tai c6 2 giai phap thiét ké tmg dung di dong da nén tang la tng dung web
duoc thiét ké cho di dong (web-apps) va tmg dung duoc xdy dung danh riéng cho nén
tang muc ti€u (mobile native apps).

Ung dung web dwoc thiét ké cho di dong (web-apps)

Web apps duoc xdy dung trén nén web véi cic ngbn ngit web nhu HTML,
Javascript,...Cac tng dung dang nay dugc trién khai tai 1 noi goi 1a web server va cac
thiét bi di dong chay bat ky nén tang nio cé thé két ndi t6i no thong qua trinh duyét web
ma khong can su chuén bi thém dic biét ndo.

Ung dung dwoc xiy dung danh riéng cho nén tang muc tiéu (native apps)

Native app 1a tng dung duoc viét dé chay trén timg nén tang riéng biét (i0S,
android, window phone, RIM-OS ...) va trén ting thiét bi khac nhau dé cing thuc hién
mdt chiric nang cu thé nhu: phﬁn mém nghe nhac, lich, hay cac ing dung mang xa hoi ...
va céc tro choi trén thiét bi di dong. Vi du nhu Apple cho ra Apple App Store — kho luu
trit phan mém tryc tuyén, RIM cho ra doi kho luu trit BB App World — kho luu trit phan
mém truc tuyén cho dién thoai BlackBerry, va Google v6i nén tang Android cho ra
Google Play.

Native app dugc tai tir cac kho tmg dung di dong va cai dit truc tiép 1én cac thiét
bi di dong. Native apps c6 loi thé hon web app 1a dugc xay dung nhu mét ing dung nén
ctia hé diéu hanh muyc tiéu (i0S, Android,...) va c6 thé hoat dong ca khi khong c6 két nbi
internet.

Giao dién cta native app duoc thiét ké 4n twong, dap ung duoc nhu ciu cta ngudi
str dung. Tuy vay, native app phu thudc nhiéu vao hé diéu hanh ciing nhu phan ctng ctia
thiét bi(cpu, rom, ram, man hinh hién thi ...), tinh da phuong tién chua duoc cao, vi du
nhu Adobe Flash chi hd tro thiét bi co6 RIM OS7 tré 1én, Android, iOS 2.1 tr& 1én ...
Font tmg dung con han ché, chua thé hd tro tdi da cac hé diéu hanh va con nhiéu kho
khian trong viéc chia sé tng dung giita 2 hé diéu hanh c6 nén tang khac nhau nhu giita
iOS va Android, iOS va Blackberry. Native app co thé yéu cau ciu hinh phan ctimg dé
chay trén thiét bi mot cach hiéu qua, dong thoi nguoi phat trién native app phai cho doi
su kiém duyét cua nha cung cip dé c6 thé dua ing dung ctia minh 1én nhing kho luu trix
trire tuyén nhu AppStore, GooglePlay hay Windows phone store... Nhung khé khin dang
ké nhit ¢ day, mot native app chi c6 thé chay trén mot hé diéu hanh nhét dinh, do d6 véi
mdi hé diéu hanh thi ngudi 1ap trinh phai viét native code riéng cho né, dan t6i viéc
khong dong nhat giita cac phién ban tng dung, chi phi phat trién cao va doi hoi su thanh
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thao nhiéu ngdn ngit & lap trinh vién, d6i khi phai sir dung cong cu doc quyén va chi lam
viée trén duoc mot moi truong duy nhat nhu Xcode trén MacOS
4.2. GIOI THIEU CAC KHUNG LAM VIEC (FRAMEWORK) PHAT
TRIEN UNG DUNG PA NEN TANG

Van dé dat ra ¢ day la can nhimg k¥ thuat gitip ching ta c6 thé phat trién tmg dung
da nén tang, chi can phat trién Gmg dung 1 1an, sau d6 s& sir dung dugc cdt 16i ciia ing
dung d6 trén nhiéu nén tang hé diéu hanh khac nhau. Hién nay c6 kha nhiéu k¥ thuat co
thé gitip ta phat trién img dung da nén tang, c6 thé ké ra mot sb nhu : PhoneGap, Titanium
mobile, Corona SDK, Mono, Xamarin, Unity3D, Cocos2D-x...

- PhoneGap: PhoneGap 1a mot ma ngudn mé cho phép cac nha phat trién
mg dung di dong da nén tang cho nhiéu loai thiét bj va hé diéu hanh di
dong bao gébm ca iPhone, Android, Windows Phone, BlackBerry,
Symbian, Bada va webOS, bang cach sir dung ngon ngit nhu HTMLS3,
JavaScript and CSS3, thay vi dung nhiing ngén nglt phuc tap nhu i10S
Objective-C va mot sb loai khéc.

- Appcelerator Titanium: Appcelerator Titanium 1 mot nén ting cho phép
phat trién nhitng ung dung native da nén tang. Ngay nay, ddi véi cac
doanh nghiép, nén tang nay di tré nén quan trong trén tat cac moi noi —
tr truc tuyén, dién thoai dén may tinh bang va may tinh ban.
Appcelerator Titanium giip cic nha phat trién tao ra cic (mg dung day
du tinh nang, vuot ra moi ranh gidi ciing nhu ludn két ndi voi nguoi
dung bt ké khi nao va dang ¢ dau

- MoSync: Két hop sitc manh tinh toan cua C++, JavaScript and HTMLS,
MoSync 1a mot SDK cho phép cac nha phat trién thiét ké va phat trién
phong phu hon céc giai phap da nén tang twong thich cho iOS, Android
va cac thiét bi di dong khac.

- Mono: Pay la framework cho phép phat trién tmg dung native cho iOS,
Android windows, Windows phone stir dung ngén ngt C#. Framework
nay cho phép lap trinh vién tao ra giao dién ung dung dac thu riéng cho
mdi nén tang, ddng thoi sir dung lai ma ung dung chia sé dung chung
cho cac nén tang do.

4.3. XAY DUNG MOT DUNG DUNG PA NEN TANG SU DUNG MOQT
FRAMEWORK

Trong phan nay bai giang s& trinh bay vé xay dung tmg dung di dong da nén tang
dang native. Framework str dung 1a Mono. Loi diém ctia framework nay 1a cho phép xay
dung g dung da nén tang véi giao dién Gmg dung van mang phong cach dic thu riéng
trén mdi nén tang, trong khi d6 sir dung lai cac mi nguodn logic chung cho cac nén tang
d6 ma khong phai viét lai nhiéu 1an.
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Hinh 4.1. Giai phap xay dung Gmg dung da nén ting cia Mono framework

Giai phap phat trién tmg dung di dong da nén tang ctia Mono 14 cho phép lap trinh
vién tao ra giao dién tmg dung dic thu riéng cho mdi nén tang di dong, két hop véi viée
str dung lai nhitng mi Gmg dung chia sé ding chung cho cic nén tang d6 (nhu ma tng
dung x1r ly logic, dir liéu).
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Hinh 4.2. Kién trac chia s¢ ma nguén ciia Mono framework

4.3.1. Thiét Igp méi trwong lap trinh teng dung da nén ting
Thiét 1ap méi trwdong 1ap trinh ing dung di dong iOS trén nén tang Mono
Cai ddt nhitng géi phan mém sau trén Mac OSX:

-~ Xcode4 : IDE cuia Apple bao gdm mét s cong cu nhu: iOS simulator,
cong cu thiét ké giao dién mg dung, SDK cho phép phat trién ing dung
trén Mac OS X va i0S. G6i nay dugc download tir OS X App Store hodc
Apple’s iOS Dev Center. Trong khi phat trién img dung cho iOS str dung
giai phap da nén tang Mono tuy khong st dung truc tiép Xcode nhung
viéc cai dit n6 1a can thiét.

- MonoDevelop: IDE cung cip mdi truong phat trién tng dung iOS tuong
tu nhu Microsoft’s Visual Studio.

- MonoTouch: plug-in ciia MonoDevelop cho phép phat trién tng dung
10S str dung ngdn ngir C#.

MonoDevelop va MonoTouch dugc download tir website cua Xamarin:
http://docs.xamarin.com/ios

Thiét 1ap méi trwdng 1ap trinh img dung di ddng Android trén nén ting Mono
Cai ddt nhitng géi phan mém sau trén Windows hodc Mac OSX:

- Java JDK
- Android SDK
- MonoDevelop hoac Visual studio 2010
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- Mono for Android: plug-in cia MonoDevelop hodc Visual Studio cho
phép phat trién ing dung Androi str dung ngén ngir C#.

Céc gbi phan mém nay dugce download tir : http:/docs.xamarin.com/android

Thiét 1ap méi trwomg lap trinh img dung di dong cho Windows phone trén
nén ting Mono
Cai dat g6i phan mém sau trén Windows:
- Visual studio 2017
- Windows phone SDK

Céc gbi phan mém nay dugce download tir: http://create.msdn.com/
4.3.2. Cdc ky thudt chia sé mi nguén da nén ting

Nbi dung phan nay trinh bay vé cach tao ra thu vién trén cac nén tang va cac k¥
thuat chia s¢ ma ngudn da nén tang.

Tao thw vién trén cic nén tang

Thu vién chia sé bao g@)m tap hop cac ma nguén tao ra doc 1ap, thuc thi logic chung
ctua ung dung. Cac ing dung trén cac nén tang khac nhau s€ tham chiéu tdi thu vién dung
chung nay dé str dung céc chirc nang da duoc xay dung ma khong phai viét lai ma ngudn
cho né.

Cac budc thuc hién nhu sau:

Tao thu muc SharedLibrary dé chira nhimng project thu vién chia sé. Khi phat trién
mg dung tir moi trudng Windows va Mac OS X cho ca 3 nén tang di dong Android,
Windows Phone, iOS thi can dam bao dat thu muc nay tai noi dugc phép truy cap boi ca
2 h¢ théng Windows va Mac OS X.

Tao ra project v6i tén SharedLibrary trong thu myc SharedLibrary dé chira code
chia sé da nén tang, bang cach:

- M¢ Visual Studio (trén moéi truong Windows), chon New Project ->
Windows -> Class Library, dat tén cho project 1a SharedLibrary.

- - Hoac mdé MonoDevelop (trén moéi truong Mac OS X), chon New
Project -> C# -> Library in MonoDevelop, dit tén cho project la
SharedLibrary.

Loai bo bat cir 1 16p nao mac dinh dugc thém vao project dé dam bao project hoan
toan tréng.

Tao céc project thu vién ddc 1ap trén mdi nén tang trong thu muc SharedLibrary.

- Tao thu vién cho tng dung i0OS: Mé MonoDevelop (trén mdi trudong
Mac OS X), chon new solution -> MonoTouch -> MonoTouch Library
Project, dt tén 1a SharedLibrary.MonoTouch. Loai b6 bét ctr 1 16p nao
mic dinh duoc thém vao project dé dam bao project hoan toan trong.

- Tao thu vién cho tng dung Android: M¢ Visual Studio (trén moi trudng
Windows) hoac MonoDevelop (trén moi truong Mac OS X) chon new
solution - > Mono for Android -> Mono for Android Library Project, dat
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tén la SharedLibrary.MonoAndroid. Loai bo bat ctr 1 16p nao mac dinh
duoc thém vao project dé dam bao project hoan toan trong.

- Tao thu vién cho tng dung Windows Phone: M¢ Visual Studio (trén
moi truong Windows), chon new solution -> Silverlight for Windows
Phone -> Windows Phone Class Library, dat tén Ia
SharedLibrary.WindowsPhone. Loai bo bat ctr 1 16p nao mac dinh duoc
thém vao project dé dam bao project hoan toan trong.

Cic k¥ thuat chia sé ma ngudn da nén ting

Pé thudn tién cho viéc trinh bay, gia st yéu cau dit ra 14 xay dung ing dung theo
ddi chd dau xe. Ung dung nay cho phép xéc dinh vi tri hién thoi dau xe ciia nguoi ding
va dua ra thong bao khi ngudi dung trd lai cach vi tri d6 1 khoang cach nhét dinh. Noi
dung trinh bay dudi day sé khong di xay dung hoan thi€n ing dung ma tap trung vao
viéc 1am thé nao dé ap dung cac k¥ thuat chia sé da nén tang vao viéc viét code logic cho
mg dung yéu cau.

File Linking

Phuong phap don gian nhat dé chia sé ma ngudn cho cac nén tang 13 tao ra bao sao
riéng biét ctia mdi tap tin trén cac nén tang @6, nhung cach 1am nay s& 1a mot phuong
phép 6i khi chiing ta muén duy tri sy dong b ciia cac ban sao.

Pé khic phuc nhuoc diém nay, ki thuat chia sé ma ngudn da nén tang “File
Linking” dugc dua ra. Pay 14 k§ thuat chia sé ma ngudn trén cac nén tang bang cach duy
tri mot ban sao file duy nhét, cac project trén cac nén tang khac nhau lién két ti file nay
va bién dich qua nhimg project trén cac nén tang khac nhau. Vé ban chat, khi lién két
mot file xac dinh vao mot project, file d6 van chi ton tai & noi nd dugc tao ra, nhung van
c6 vai tro gitp project d6 hoat dong binh thuong. Khi can cip nhat file ma ngudn chia
sé, chi can tim file d6 chinh stra va viéc chinh stra d6 sé co tac dung dén bat ky project
lién két toi file d6.

Minh hoa ap dung cac k¥ thuat chia sé da nén tang vao viéc viét code logic cho tng
dung yéu cau trén theo cac bude sau:

- Project SharedLibrary dugc coi la nguén noi chura céc tap tin, dugc lién
két vao cac 16p thu vién khac nhau cho i0S, Android, Windows Phone.
Tao ra mot thu muc cé tén Chapter3 trong project SharedLibraty va tao
ra mot class méi co tén ParkingSpotTracker

- M¢ SharedProject.MonoTouch solution (trén moi truong Mac OS X),
tao ra folder Chapter3. Nhap chudt phai vao folder Chapter3, chon Add
-> Add Files, va chon ParkingSpotTracker.cs tir project thu vién nguon.
MonoDevelop sé& yéu cau lap trinh vién chon cach thém file vao project
béng cach dua ra cac lya chon. O day ta s€ chon “Add a link to the file”
dé lién két file trong project ngudén SharedLibrary vao project
SharedProject.MonoTouch.

- Mo SharedProject. WindowsPhones trong Visual Studio va tao ra folder
Chapter3. Nhéap chudt phai vao folder, chon Add -> Existing Item va
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chon ParkingSpotTracker.cs tir project thu vién ngudn. Tai nut Add, an
mili tén xuéng chon Add as Link nham lién két file trong project nguon
SharedLibrary vao project SharedProject. WindowsPhones nhu lam &
MonoDevelop.  Piéu  ndy duwoc lam  twong tu  véi
SharedProject. MonoAndroid st dung Visual Studio hodc Mono
Develop.

Abstraction

Trong thyc t& mdi nén tang hoat dong theo mot cach riéng, nhung van c6 nhing
diém chung ton tai gitra chiing. M3 cai dit cac chirc ning cua img dung trén mdi nén
tang 1a khac nhau, mic du két qua tra vé khi thyc thi cac chitc ning trén cac nén tang 1a
nhu nhau nhung khong thé ding chung ma ngudn nay dé chia sé giira cac nén tang (Vi
du: mdi nén tang khac nhau c6 nhiing API riéng d¢ 14y vé vi tri hién thoi ctia thiét bi).
Vay lam thé ndo dé chia s¢é ma ngudn giita cac nén tang trong truong hop nay?

Trong hau hét cac truong hop, 16p nghiép vu clia img dung khong cin quan tim
dén cai dat cu thé ctia chic nang trong tmg dung ma chi quan tam téi dau vao va dau ra
ctia dir liéu dé thyc thi chirc ning d6. Bé lam duoc viéc nay ki thuat chia sé ma nguon
da nén tang “Abstraction” dugc dua ra.

Vé ban chét ky thuat “Abstraction” tién hanh triru twong héa dit liéu va chiic ning
tmg dung bang cach xac dinh va nhom céc thudc tinh va hanh dong lién quan dén mot
thyc thé dic thu trong ing dung, 1am dich vy thay d6i theo sy thay dbi cia dir liéu.

Trong C#, diéu nay dugc biét dén 1a interface. Interface dua ra dinh nghia chung
nhit vé cac thudc tinh, phuong thirc ctia 16p thyuc thé ma khong c6 cai dit cu thé. Cac 16p
thyc thi interface phai tién hanh cai dat cu thé cho cac phuong thirc da dinh nghia trong
interface. Mot 16p co thé thuc thi nhiéu interface.

Véi viée sir dung ki thuat “Abstraction” s& cho phép tach biét phan xur 1y logic
chung cua img dung trong 16p chia s¢é ma khong phy thudc vao nén tang nao, viée thuc
thi nhimng chirc nang nay s& duoc cai dat cy thé trén nén tang lién két toi 10p chia sé nay.

Minh hoa st dung k¥ thudt ndy trong viéc xdy dung tmg dung yéu cau ¢ trén nhu
sau:

Ddi véi cac tmg dung theo ddi chd d4u xe, chirc ning dinh vi dia ly duoc triru tugng
vao lop chia sé. Trong thu muc Chapter3 cta SharedLibrary, thém mdt 16p moi cé tén
LocationInfo s& Iuu trit vi d6 va kinh do cia mot diém cu thé trén ban dd va chirc nang
tinh khoang cach giita gitra 2 diém (dé minh hoa chirc ning nay tra vé mot gia tri vi du).
Tiép theo, dinh nghia mét interface c6 tén ILocationProvider chira mot phwong phap duy
nhit, GetCurrentLocation (), tra vé mot ddi twong LocationInfo dai dién cho vi tri hién
tai ciia nguoi dung. Cudi cing, viét code cho ParkingSpotTracker.cs, ham khoi tao cia
16p ParkingSpotTracker cé tham sé truyén vao 1a 1 thé hién ciia IlocationProvider, thém
mot phuong thire ¢6 tén ParkHere () vao 16p nay dé viéc kiém tra vi tri hién tai.

// Locationlnfo.cs
namespace SharedLibrary.Chapter3

{
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public class Locationinfo

{

public double Latitude { get; private set; }

public double Longitude { get; private set; }

public LocationInfo (double latitude, double longitude)

{
Latitude = latitude;

}

public double DistancelnMetersFrom(LocationInfo point)

{

return 42;

}

}

}

// ILocationProvider.cs
namespace SharedLibrary.Chapter3

{

public interface ILocationProvider

{

LocationInfo GetCurrentLocation();
}

}

// ParkingSpotTracker.cs

using System;

namespace SharedLibrary.Chapter3

{
public class ParkingSpotTracker

{

private readonly ILocationProvider _locationProvider;
public ParkingSpotTracker(lLocationProvider locationProvider)

{

_locationProvider = locationProvider;

}
public void ParkHere()

{
var currentlLocation = _locationProvider.GetCurrentLocation();
// save a new parking spot using currentLocation

}
}
}

Tiép theo tién hanh lién két cac file duoc tao ra & day véi cac thu vién cho moi nén
tang nhu k¥ thuat “File Linking” da trinh bay ¢ trén. Viéc thuc thi nhitng chirc nang
trong interface ILocationProvider s& dugc cai dat cu thé trén nén tang lién két tdi 16p chia
s€ nay.

Observer Pattern

Khi thiét ké mot ing dung, ban muén Gng dung ctia ban c6 thé dap tmg bat ki phat
sinh nao tir 16p chia sé. Tuy nhién vi 16p chia s¢ dugc tao ra khong xac dinh nén tang cu
thé, diéu nay lam cho viéc két ndi tryc tiép nay trd nén kho khian.
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Mot lya chon duoc dura ra 1a sir dung k¥ thuat “Abstraction” & trén nham triru tuong
hoa dua ra xir Iy giéng nhau cho cac nhimg chitc ning tuong tic v6i nguoi ding trén
giao dién, vi du dua ra hop thoai thong bao hay chi thi tién do. Viéc 1am nay khong phai
ltc ndo ciing phit hop véi bat ky chic ning giao dién nguoi ding trong ing dung chay
trén cac nén tang khac nhau, vi khi d6 logic nghiép vu tmg dung s& phu thudc vao giao
dién ngudi dung (vi du tng dung chay trén Windows phone va Android déu cung dua
hop thoai thong bao khi thuc thi 1 chirc ning trong tng dung, trong khi diéu nay c6 thé
can thiét khi tmg dung chay trén Windows phone nhung khong can khi ing dung chay
trén Android). Dé giai quyét van dé nay 1 ky thuat méi duoc dua ra 1a mé hinh quan sat
(Observer pattern) nham xir Iy tach biét gitra logic nghiép vu va giao dién timg dung.

Theo md hinh nay, mot dbi trong dong vai tro 14 chu thé (subject) s& phat ra nhimng
thong diép cap nhat vé trang thai ciia n tdi nhimg nhan t6 phy thudce (observer). Cac
observer dua ra yéu cau cap nhan va nhan cac thong béo tir subject khi c6 bat ky su thay
d6i nao xuat hién.

Mo hinh nay thuong dugc ding phd bién khi xir Iy cac sy kién lién quan toi giao
dién nguoi dung, vi du xur ly sy kién khi nut bam trén giao dién duoc nhén.

[ Subject ] [omn] IOhemz]
' . Subscrbe! '
e : Subscrbe,
L K ;
opt) | Publih : E
[shoukNotry] "—.m \ |
] ] =5
L L L

Hinh 4.3. Qua trinh xuit ban va ding ky sy kién trong mé hinh quan sat
Minh hoa st dung k¥ thuét nay trong viéc xay dung ting dung yéu ciu trén véi
chirc ning kiém tra va thong bao khi nguoi dung tr lai cach vi tri du xe 1 khoang cach
nhat dinh:
- Tao 16p SpotDectedNearbyEventArgs, 16p ndy xac dinh khoang cach gitra nguoi
dung va dia diém d4u xe:
// SpotDetectedNearbyEventArgs.cs
using System;

namespace SharedLibrary.Chapter3

{
public class SpotDetectedNearbyEventArgs : EventArgs

{

public double Distance { get; private set; }
public SpotDetectedNearbyEventArgs(double distance)
{

Distance = distance;

}
}
}

Cap nhat ma ngudén cho ParkingSpotTracker.cs, trong d6 khai bao sy kién
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SpotDetectedNearby dé khi c6 bat ky su thay d6i niao & class
SpotDetectedNearbyEventArgs thi event SpotDetectedNearby s€ thong bao tuong ting
lai cho class PackingSpotTracker.

// ParkingSpotTracker.cs (updates only)

using System;

namespace SharedLibrary.Chapter3

{
public class ParkingSpotTracker

{

// only including updated parts to this class

public event EventHandler<SpotDetectedNearbyEventArgs>
SpotDetectedNearby;

private void checkCurrentLocation()

{

var currentLocation =
_locationProvider.GetCurrentLocation();

var newYorkCity = new LocationInfo(40.716667, —74);
double distance =
currentLocation.DistancelnMetersFrom(newYorkCity);
if (distance < 100 && SpotDetectedNearby != null)

{
SpotDetectedNearby(this, new

SpotDetectedNearbyEventArgs(distance));

}
}
}
}

V6i viée dua ra thong bao diém dau xe nhu 13 viéc xuat hién 1 su kién, viéc xu 1y
logic nghiép vu tmg dung trong 16p chia sé s¢ khong phu thudc vao giao dién nguoi dung
va g dung trén mdi nén tang s& chi dong dua ra cac xir Iy sy kién khi can.

Partial Classes

K¥ thuat “Abstraction” hitu ich trong viéc cung cap su khac biét trong xir Iy chirc
ning tmg dung giita cac nén tang trong khi van cho phép tai str dung dwoc nhidu ma
ngudn. Tuy nhién, trong nhiéu trudng hop 1ap trinh vién mudn thyc hién mé rong tir 16p
chia sé cho 1 nén tang cuy thé thi viéc sir dung k¥ thuat “Abstraction” thuan tily co vé trd
nén cong kénh.

Mot giai phap khac dua ra 1a sir dung k¥ thuat “Abstraction” dé dua ra 16p chia sé
va trén mdi nén tang cu thé s& lién két va ké thira dé md rong 16p chia sé nay. Tuy nhién
trong mot sb trudng hop, giai phap niy co thé trd 1én phirc tap.

Pé thyc hién mo rong 16p chia sé cho mdt s6 nén tang cu thé duoc don gian, ky
thuat chia sé tao ra cac 16p thanh phan (Partial Classes) duoc dua ra. Ky thuét nay duoc
thyre hién nhur sau: Vi 1 namespace thi 1 16p chi khai bao 1 tén duy nhat dong vai tro 1a
10p chia sé da nén tang, nhung lap trinh vién c6 thé tao ra cac 16p thanh phan nhim b
sung phan khai bao cho 16p d6 trén nhiéu file khac nhau ctia mdi nén tang cu thé. Nhu
vay k¥ thuat “Partial Classes” cho phép thuc hién khai bao mét 16p dugc phan bo trén
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nhiéu file khac nhau, nhung khi trinh bién dich hoat dong, n6 s€ sap nhap céc file nay va
chay nhu mot file duy nhat. Su két hop gitra ky thuat “Partial classes” v6i ky thuat “File
linking” gitip cho viéc téi str dung dugc nhiéu ma ngudn trong khi van cho phép khai bao
mé rong 16p chia sé khi can thiét.

Minh hoa sir dung k¥ thuat ndy trong viéc xay dung img dung yéu cau trén voi gia
sir 16p thu vién trén nén tang Android mo rong thém chic nang tir 16p chia sé
ParkingSpotTracker ma nén tang khic khong c6. Cach 1am nhu sau:

- B6 sung tir khéa partial trudc dinh nghia 16p ParkingSpotTracker

// ParkingSpotTracker.cs (updates only)
using System;

namespace SharedLibrary.Chapter3

{
public partial class ParkingSpotTracker

j/ only including updated parts to this class
}
}

Trong  project  SharedLibrary.MonoAndroid, tao file c6 tén
ParkingSpotTracker.Extensions.cs trong thu myc Chapter3 nham chtra cic phan khai
bao md rdng riéng trén nén tang Android. Luu y rang file nay dugc dit cing thu muc
v6i file lién két v6i 16p chia sé va nd khong anh hudng tdi cac nén tang khac.

// ParkingSpotTracker.Extensions.cs
namespace SharedLibrary.Chapter3

{
public partial class ParkingSpotTracker

{
public void HonkHorn()

{
// honk the car horn

}
}
}

Conditional compilation

K¥ thuat bién dich c6 diéu kién (Conditional compilation) cho phép trinh bién dich
doan ma I€nh tuong g vadi chi thi mi€u td moi trudng bién dich, cac doan ma 1énh khac
khong thudc moi truong dang bién dich sé bi bo qua.

Luu y viéc lam dung k¥ thuét ndy c6 thé khién ma ngudn kho doc va bao tri. Trong
trudng hop niy viée str dung k§ thuat “Abstraction” c6 thé s& 14 Iya chon t6t hon.

Dudi day 1a chi thi miéu td moéi truong bién dich dugc dinh nghia bdi Mono:
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i0S Android Windows Phone

Applications None  __ANDROID__ SILVERLIGHT
__ANDROID_1_  WINDOWS_PHONE
__ANDROID_2__

(lass Libraries  None  __ANDROID__ SILVERLIGHT
__ANDROID_1__  WINDOWS_PHONE
__ANDROID_2__

Hinh 4.4. Chi thi miéu td méi truong bién dich dugc dinh nghia béi Mono

Ngoai ra, 1ap trinh vién co thé tu tao ra chi thi miéu ta bién dich trong project ctia
minh bang cach: trong Visual Studio, mé& properties cua project, chon muc Build, dién
chi thi mong mudn vao textbox, trong MonoDevelop, mo properties ctia project, chon
muc m¢ muc Compiler.

Application

Configuration: | Active (Debug) - Platform: |Active (Any CPU) )
Debug )
|

Build R
Build Events Conditional compilation symbols:  SILVERLIGHT; WINDOWS_PHONE

v| Define DEBUG constant
Reference Paths

V| Define TRACE constant
Code Analysis

Any CPU
|
& General General Options

i Custom Commands
s ] Generate overflow checks

Configurations

£ Compiler ] Enable optimizations
Assembly Signing ¥| Emit debugging information
Qutput
S | Generate xm| documentation
Ee iphone Build =
Ee iPhone Bundle Signing Define Symbols: |DEBUG;

K¢ iPhone IPA Options
K¢ iPhone Application

Platform target: AnyCPU C

Hinh 4.5. Dinh nghia chi thi bién dich trong Visual Studio (phia trén) va
MonoDevelop (phia dudi)

Minh hoa str dung k¥ thuét nay trong viéc xdy dung Gng dung yéu cau trén voi
chirc nang cap nhat vi tri nguoi dung (UpdatelntervalSeconds) cé cac gia tri tuong ting
véi mdi nén tang khac nhau nhu sau: Android: 30, i0S: 45, Windows Phone: 60. Viéc
cai dat duoc thuc hién nhu sau:

Example 3-9. ParkingSpotTracker.cs (updates only)
using System;

namespace SharedLibrary.Chapter3

{
public class ParkingSpotTracker

{
// only including updated parts to this class

public int UpdatelntervalSeconds

{
get

{
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#if __ ANDROID__
return 30;

#elif MONOTOUCH
return 45;

#elif WINDOWS_PHONE
return 60;

Helse

return 120;

#endif

}
}
}
}

4.3.3. Lap trinh irng dung di dpng da nén ting

Noi dung phan nay nham ap dung céac k¥ thuét chia sé da nén tang da trinh bay
& trén vao viéc xay dung tng dung da nén tang. Cuy thé: xay dung ng dung co tén
Twitter client két néi mang dé tai vé va hién thi danh sach cac tweet trén trang web
Twitter cia nguoi dung.

Mo ta vé giai phap xay dung tng dung nay nhu sau: Xay dung thu vién chia sé
da nén tang chira ma ngudn truy cap mang va lay vé thong tin cac tweet trén trang
web Twitter ciia ngudi dung; X4y dung Gng dung trén mdi nén tang (i0S, Android,
Windows phone) dugc chia lam 2 phan: phan giao dién tmg dung dugc tao riéng cho
mdi nén tang, phan xir 1y logic ung dung sir dung lai tir thu vién chia sé da nén tang
da tao ra trudc d6. Cac budc thuc hién nhu sau:

Tao thu vién chia sé da nén tang

Mo project SharedLibrary va tao thu muc Chapter4 dé chira cac 16p chia sé da
nén tang. Thém méi 16p Tweet vao thu muc Chapter4, 16p nay xac dinh thong tin cta
d6i twong tweet, bao gém: ID, thoi gian tao, ndi dung thong tin.

// Tweet.cs
using System;

namespace SharedLibrary.Chapter4
{

public class Tweet

{

public long Id { get; set; }

public DateTime CreatedAt { get; set; }
public string Text { get; set; }

}

}

Twitter cho phép lay dir liéu thong qua cac REST API tir URL sau:
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https://api.twitter.com/1/statuses/user timeline.xml?screen name=0OReillyMe

dia
Két qua tra vé cua cac API nay duéi dang file XML dang sau:

// Sample XML response from Twitter (simplified)
<?xml version="1.0" encoding="UTF-8"7?>
<statuses type="array">
<status>
<created at>Mon Dec 12 11:28:54 +0000 2011</created at>
<id>111111111111111111</id>
<text>...</text>
</status>
<status>
<created at>Sun Dec 11 16:20:10 +0000 2011</created at>
<1d>222222222222222222</id>
<text>...</text>
</status>
</statuses>

Thém 16p mai c6 tén TwitterClient vao thu muc Chapter4.

// TwitterClient.cs

using System;

using System.Collections.Generic;
using System.Ling;

using System.Net;

using System.Threading;

using System.Xml.Ling;

namespace SharedLibrary.Chapter4
{

public class TwitterClient
{
private const string baseUrl =
https://api.twitter.com/1/statuses/";
public void GetTweetsForUser (string user, Action<IList<Tweet>>
callback)
{
string url = baseUrl + "user timeline.xml?screen name=" +
Uri.EscapeUriString (user) ;
var client = new WebClient();
client.DownloadStringCompleted +=
(sender, args) =>
{
var tweets = XDocument.Parse (args.Result) .Root.
Elements ("status") .Select (status => new Tweet
{
Id = long.Parse(status.Element ("id") .Value),
CreatedAt =
DateTime.ParseExact (status.Element ("created at") .Value,
"ddd MMM dd HH:mm:ss zz00 yyyy", null),
Text = status.Element ("text") .Value
})
.ToList () ;
callback (tweets);
bi
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client.DownloadStringAsync (new Uri (url));
}
}
}

Trong do:

- Phuong thirc GetTweetsForUser() dung dé 1y dir liéu tir website Twitter
thong qua Twitter API. Phuong thirc nay c6 tham sb truyén vao cia la
tén ngudi ding (user) va phuong thire callback xtr 1y két qua tra vé 1a
danh sach tweet ciia nguoi dung do.

- Qua trinh tai dit liéu tir Twitter 14 qué trinh khong ddng bo véi tién trinh
chinh, khi qua trinh tai dit liéu két thiic, két qua s& dugc ta vé théng qua
phuong thtrc callback.

Sau khi thu vién chia sé duoc tao ra, tién hanh lién két file nay trong project
SharedLibrary.MonoTouch, SharedLibrary.MonoAndroid
SharedLibrary. WindowsPhone dé sir dung thu vién da nén tang.

XAy dung rng dung trén nén tang iOS

Tao ra project tréng tén la Chapter4. MonoTouchApp. Thém project
SharedLibrary.MonoTouch ~ vao  solution va  tham  chiéu  project
Chapter4.MonoTouchApp t6i project SharedLibrary. MonoTouch dé duoc phép truy
cap toi thu vién TwitterClient da xay dung ¢ trén.

- Tao 16p TwitterViewController xtr 1y viéc load giao dién téi nguodi dung
khi qué trinh tai danh sach tweet dang thuc hi¢n, sau dé hién thi danh
sach két qua tra vé trén giao dién t6i nguoi dung.

// TwitterViewController.cs

using MonoTouch.UIKit;

using SharedLibrary.Chapter4;

namespace Chapter4.MonoTouchApp

{

public class TwitterViewController : UITableViewController
{

private TwitterClient client;

public override void ViewDidLoad ()

{

base.ViewDidLoad () ;

_client = new TwitterClient();

var loading = new UIAlertView ("Downloading Tweets",
"Please wait...", null, null, null);

loading.Show () ;

var indicator = new

UIActivityIndicatorView (UIActivityIndicatorViewStyle.WhiteLarge) ;
indicator.Center = new

System.Drawing.PointF (loading.Bounds.Width/2,
loading.Bounds.Size.Height - 40);
indicator.StartAnimating() ;

loading.AddSubview (indicator) ;

_client.GetTweetsForUser ("OReillyMedia", tweets =>

{

InvokeOnMainThread (() =>
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{

TableView.Source = new TwitterTableViewSource (tweets);
TableView.ReloadData () ;
loading.DismissWithClickedButtonIndex (0, true);

1)

1)

}

}

}

// TwitterTableViewSource.cs

using System.Collections.Generic;

using MonoTouch.Foundation;

using MonoTouch.UIKit;

using SharedLibrary.Chapter4;

namespace Chapter4.MonoTouchApp

{

public class TwitterTableViewSource : UlITableViewSource
{

private readonly IList<Tweet> tweets;

private const string TweetCell = "TweetCell";

public TwitterTableViewSource (IList<Tweet> tweets)

{

_tweets = tweets;

}

public override int RowsInSection (UITableView tableView, int
section)

{

return tweets.Count;

}

public override float GetHeightForRow (UITableView tableView,
NSIndexPath indexPath)

{

return 60;

}

public override UITableViewCell GetCell (UITableView tableView,
NSIndexPath

indexPath)

{

var cell = tableView.DequeueReusableCell (TweetCell)

?? new UlTableViewCell (UITableViewCellStyle.Subtitle,
TweetCell) ;

var tweet = tweets[indexPath.Row];

B6 sung ma ngudn cho AppDelegate.cs nhu dudi day dé TwitterViewController
duogc load khi ting dung khoi dong.
// BppDelegate.cs
using MonoTouch.Foundation;
using MonoTouch.UIKit;
namespace Chapter4.MonoTouchApp
{
[Register ("AppDelegate")]
public partial class AppDelegate : UIApplicationDelegate
{
private UIWindow window;
private TwitterViewController twitterViewController;
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public override bool FinishedLaunching (UIApplication app,
NSDictionary options)

{

_window = new UIWindow (UIScreen.MainScreen.Bounds) ;
_twitterViewController = new TwitterViewController();
_window.RootViewController = twitterViewController;
_window.MakeKeyAndVisible ();

return true;

}

}

}

Két qua chay ung dung:

Carvier = 8:15 PM_ =)

Lorem ipsum dolor sit amet, con...

Lorem ipsum dolor sit amet, con...

Lorem ipsum dolor sit amet, con...

Lorem Ipsum dolor sit amet, con...

Lorem Ipsum dolor sit amet, con...

Lorem ipsum dolor sit amet, con...

Lorem ipsum dolor sit amet, con...

Lorem ipsum dolor sit amet, con...

V N

Hinh 4.6. Ung dung Twitter trén i0S
X4y dung ng dung trén nén ting Android
Tao ra project trong tén la Chapter4 MonoAndroid. Thém project
SharedLibrary.MonoAndroid ~ vao  solution va tham  chiéu project
Chapter4.MonoAndroid tdi project SharedLibrary.MonoAndroid dé duoc phép truy
cap toi thu vién TwitterClient da xay dung ¢ trén.

- Cap quyén cho tng dung Twitter trén Android truy cap Internet biang
cach: trong Visual studio m¢ properties cua project hodc trong
MonoDevelop chon Mono for Android Application, chon Android
Manifest, trong muc Required permissions, tich chon INTERNET.

- Tu thu muc Resources/Layout trong project, thém mdi file layout cua
Android tén 1a Twitter.axml, trong d6 thém méi ListView vao layout dé
hién thi danh sach tweet. Tiép theo thém méi file layout tén la
Tweet.axml dé hién thi thong tin chi tiét khi ngudi dung chon 1 tweet
trong danh sach, layout nay chira 2 TextView dé hién thi ndi dung va thoi
gian ctia mdi tweet.

//Twitter.axml
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<?xml version="1.0" encoding="utf-8"7?>
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="fill parent"
android:layout height="fill parent">
<ListView

android:id="@+id/Tweets"

android:layout width="match parent"
android:layout height="wrap content" />
</LinearLayout>

//Tweet .axml
<?xml version="1.0" encoding="utf-8"7?>
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="fill parent"
android:layout height="fill parent">
<TextView
android:id="@+id/Text"
android:layout width="match parent"
android:layout height="wrap content"
android:ellipsize="end"
android:singleLine="true"
android:textAppearance="?android:attr/textAppearanceMedium"
android:padding="5dip" />
<TextView
android:id="@+id/CreatedAt"
android:layout width="match parent"
android:layout height="wrap content"
android:padding="5dip" />
</LinearLayout>
Thém Activity tén 1a TwitterActivity vao project ding dé diéu khién viéc hién
thi danh sach tweet t6i nguoi dung.
// TwitterActivity.cs
using Android.App;
using Android.OS;
using Android.Widget;
using SharedLibrary.Chapter4;
namespace Chapter4.MonoAndroidApp
{
[Activity (Label = "\\@OReillyMedia", MainLauncher = true) ]
public class TwitterActivity : Activity
{
protected override void OnCreate (Bundle bundle)
{
base.OnCreate (bundle);
SetContentView (Resource.LlLayout.Twitter);
var client = new TwitterClient();
var loading = ProgressDialog.Show (this,
"Downloading Tweets",
"Please wait...", true);
client.GetTweetsForUser ("OReillyMedia", tweets =>
{
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RunOnUiThread (() =>

{

var tweetlList = FindViewById<ListView> (Resource.Id.Tweets);
tweetList.Adapter = new TweetlListAdapter (this, tweets);
tweetList.ItemClick += (object sender, ItemEventArgs e) =>
{

var selectedTweet = tweets[e.Position];

new AlertDialog.Builder (this)

.SetTitle ("Full Tweet")

.SetMessage (selectedTweet.Text)

.SetPositiveButton ("Ok", delegate { })

.Show () ;

bi

loading.Hide () ;

1)

1)

}

}

}

// TweetListAdapter.cs

using System.Collections.Generic;

using Android.App;

using Android.Views;

using Android.Widget;

using SharedLibrary.Chapter4;

namespace Chapter4.MonoAndroidApp

{

public class TweetListAdapter : BaseAdapter<Tweet>

{

private readonly Activity context;

private readonly IList<Tweet> tweets;

public TweetListAdapter (Activity context, IList<Tweet> tweets)
{

_context = context;

_tweets = tweets;

}

public override View GetView (int position, View convertView,
ViewGroup parent)

{

var view = convertView

?? context.LayoutInflater.Inflate (Resource.Layout.Tweet,
null);

var tweet = tweets[position];
view.FindViewById<TextView> (Resource.Id.Text) .Text = tweet.Text;
view.FindViewById<TextView> (Resource.Id.CreatedAt) .Text =
tweet.CreatedAt.ToLocalTime () .ToString () ;

return view;

}

public override int Count

{

get { return tweets.Count; }

}

public override long GetItemId(int position)

{

return position;
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}

public override Tweet this[int position]
{

get { return tweets[position]; }

}

}

}

Két qua chay ung dung:

Lorem ipsum dolor sit amet, consec...

Lorem ipsum dolor sit amet, consec...
Full Tweet

Lorem ipsum dolor sit amet, consec...

Lorem ipsum dolor sit amet,
consectetur adipisicing elit,

@ Downloading Tweets

sed do eiusmod tempor
incididunt ut labore et dolore
magna aliqua.

Lorem ipsum dolor sit amet, consec...

C

Lorem ipsum dolor sit amet, consec...

Lorem ipsum dolor sit amet, consec...

Lorem ipsum dolor sit amet, consec...

Hinh 4.7. Ung dung Twitter trén Android
XAy dung rng dung trén nén tang Windows Phone
Tao ra project tréng tén la Chapter4. WindowsPhoneApp. Thém project
SharedLibrary. WindowsPhone vao solution va tham chiéu project Chapter4.
WindowsPhoneApp t6i project SharedLibrary. WindowsPhone dé dugc phép truy cap
to1 thu vién TwitterClient da xay dung ¢ trén.

Tao giao dién ng dung bang cach chinh sira ma nguén MainPage.xaml:
// MainPage.xaml
<phone:PhoneApplicationPage
x:Class="Chapter4.WindowsPhoneApp.MainPage"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:phone="clrnamespace:Microsoft.Phone.Controls;assembly=Micro
soft.Phone"
xmlns:shell="clrnamespace:Microsoft.Phone.Shell;assembly=Microsof
t.Phone"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-
compatibility/2006"
mc:Ignorable="d" d:DesignWidth="480" d:DesignHeight="768"
FontFamily="{StaticResource PhoneFontFamilyNormal}"
FontSize="{StaticResource PhoneFontSizeNormal}"
Foreground="{StaticResource PhoneForegroundBrush}"
SupportedOrientations="Portrait" Orientation="Portrait"
shell:SystemTray.IsVisible="True">
<Grid x:Name="LayoutRoot" Background="Transparent">
<Grid.RowDefinitions>
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<RowDefinition Height="Auto"/>

<RowDefinition Height="*"/>

</Grid.RowDefinitions>

<StackPanel x:Name="TitlePanel" Grid.Row="0" Margin="12,17,0,28">
<TextBlock x:Name="ApplicationTitle" Text="Twitter"
Style="{StaticResource

PhoneTextNormalStyle}"/>

<TextBlock x:Name="PageTitle" Text="@OReillyMedia" Margin="9, -

7,0,0"
Style="{StaticResource PhoneTextTitlelStyle}"/>
</StackPanel>

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0">
<StackPanel x:Name="Loading">

<ProgressBar IsIndeterminate="True" />

<TextBlock TextAlignment="Center" Text="Downloading tweets,

please
wait..." />
</StackPanel>

<ListBox x:Name="Items" Margin="0,0,-12,0"
ItemsSource="{Binding}"
SelectionChanged="TweetSelected">
<ListBox.ItemTemplate>

<DataTemplate>

<StackPanel Margin="0,15,0,15">
<TextBlock Text="{Binding Text}"
TextTrimming="WordEllipsis"
Style="{StaticResource PhoneTextNormalStyle}"/>
<TextBlock Text="{Binding CreatedAt}"
Style="{StaticResource
PhoneTextSmallStyle}" />

</StackPanel>

</DataTemplate>

</ListBox.ItemTemplate>

</ListBox>

</Grid>

</Grid>

</phone:PhoneApplicationPage>

Viét code diéu khién viéc hién thi danh sach tweet téi nguoi dung trong
MainPage.xaml.cs:

// MainPage.xaml.cs

using System.Windows;

using System.Windows.Controls;

using Microsoft.Phone.Controls;

using SharedLibrary.Chapter4;

namespace Chapter4.WindowsPhoneApp

{

public partial class MainPage : PhoneApplicationPage
{

public MainPage ()

{

InitializeComponent () ;

}

protected override void

OnNavigatedTo (System.Windows.Navigation.NavigationEventArgs
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e)

{

base.OnNavigatedTo (e) ;

var client = new TwitterClient ();
client.GetTweetsForUser ("OReillyMedia", tweets =>
{

Deployment.Current.Dispatcher.BeginInvoke (() =>
{

DataContext = tweets;

Loading.Visibility = Visibility.Collapsed;

1)

1)

}

private void TweetSelected(object sender,
SelectionChangedEventArgs e)

{

var tweet = (Tweet)e.AddedItems[0];
MessageBox.Show (tweet.Text, "Full Tweet", MessageBoxButton.OK) ;
}

}

}

Két qua chay ung dung:

Full Tweet

@OReillyMedid ‘s

Incsdidunt ut labo

@OReillyMedis

aliqua

- Vet ol val
Oov weats, please wart orem ipsum dolor it amet,

orem ipsum dolor sit amet, consectetur
orem ipsum dolor -:n amet,

orem ipsum dolor sit amet, consectetur
orem ipsum dolor sit amet, consectetur
orem ipsum dolor sit amet, consectetus

orem ipsum dolor sit amet, consectet

Hinh 4.8. Ung dung Twitter trén Windows Phone

CAU HOI VA BAI TAP CHUONG 4
1. Ung dung di dong da nén tang 1a gi? Uu nhuoc diém cua viéc phat trién tng
dung di dong da nén tang so v&i viéc phat trien ung dung di dong don nén tang la gi?
2. Ung dung di dong da nén tang duoc phéan chia thanh cac loai nao? Mbi loai
ung dung da nén tang d6 phu hop voi muc dich xay dung rng dung nhu thé nao?
3. Néu mot sb framework phat trién ung dung da nén tang. Viéc lua chon
framework dé phat trién ing dung da nén tang can ct trén céc ti€u chi nao?
4. Néu céc k¥ thuat chia sé ma ngudn da nén tang va dua ra muc dich sir dung
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ctia moi loai ky thuat chia sé do.

5. Xay dung tng dung may tinh da nén tang.

6. Phat trién tiép (mg dung Twitter da nén tang nham muc dich dua ra thong tin
bao t&1 nguoi dung khi ngudi dung d6 duge mot ai do trong cong dong mang Twitter
de cap toi.

7. Xay dung tmg dung quan 1y sinh vién trén da nén tang.
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