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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin co thé
duoc phép dung nguyén ban hodc trich dung cho cdc muc dich vé dao tao
va tham khao.
Moi muc ,dich khac mang tinh léch 1,2.10 hoac sir dung vd1 muc dich
kinh doanh thi¢u lanh manh s€ bi nghi€ém cam.



LOI GIOI THIEU

Dé ddp img nhu cau hoc tdp cia nguoi hoc, ching t6i da tién hanh
bién soan giao trinh cho Mo dun Lap trinh trén cac thiét bi di dong
(Android/1OS). Tai liéu nay dwoc bién soan theo dé cuwong chi tiét M6 dun
Ldp trinh trén cdc thiét bi di dong (Android/IOS) theo chwong trinh dao tao
nghé Céng nghé théng tin (Ung dung phan mém) trinh do trung cdp, cao
dang.

Muc tiéu ciia gido trinh nham giip cdc ban sinh vién chuyén nganh cé
mot tai liéu co dong dung lam tai liéu hoc tdp, nhung chung toi ciing khong
logi trir toan b cdc déi twong khdc tham khdo. Ching t6i hi vong ngueoi
doc sé tim thdy dwoc nhitng kién thire bé ich trong gido trinh nay.

Trong pham vi giao trinh nay, ching t6i giGi thiéu cdc kién thirc, ky
nang khdo sdt, phan tich, thiét ké mot hé thong théng tin qudn 1.

Trong qud trinh bién soan, mdc di dd cé gang tham khdo nhiéu tdi liéu
va gido trinh khdc nhung tac gia khéng khéi tranh dwge nhitng thiéu sét va
han ché. Tdc gia chdn thanh mong doi nhitng nhdn xét, danh gid va gop
dé cuén gido trinh ngay mét hoan thién hon.

Tai liéu nay dwoc thiét ké theo tung mo dun/ mon hoc thuoc hé théng
mé dun/mén hoc dé dao tao hoan chinh nghé Céng nghé théng tin (Ung
dung phdn mém) trinh d¢ trung cdp, cao dang va dwoc ding lam Gido
trinh cho hoc vién trong cdc khoa dao tao, ciing co thé dwoc sir dung cho
ddo tao ngan han hodc cho cdc céng nhan ky thudt, cdc nha qudn 1y va
nguoi sw dung nhan lyc tham khao.

Da Lat, ngay 07 thang 7 nam 2017
Tham gia bién soan
1. Chu bién Ng6 Thién Hoang
2. Pham Binh Nam
3. Truong Thi Thanh Thao
4. Nguyén Quynh Nguyén
5. Phan Ngoc Bao
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CHUONG TRINH MO PUN
Tén méd dun: LAP TRINH TREN CAC THIET BI DI PONG (ANDROID)
M3a mé dun: MD37

I. Vi tri, tinh chét ciia md dun:

1. Vi tri: M6 dun nay duoc bd tri giang sau mé dun Cau truc dit lidu va giai thuat,

Ngon ngit Java.

2. Tinh chit: Lap trinh trén cac thiét bi di dong (Android) 14 mé dun tu chon dao

tao Cao dang (Ung dung phan mém).

I1. Muc tiéu mo dun:

1. Vé kién thirc:

— Cung cip cho ngudi hoc cac kién thirc vé lap trinh Java trén méi truong
Android.

— C6 kién thuc vé mang, chudi; Nang cao k¥ ning phan tich va phat trién ung
dung trén moi treong Android.

2. Vé k¥ ning:

— Gitp nguoi hoc nam viing lap trinh va thiét ké giao dién cho cac tng dung trén
Android.

— C6 kién k¥ nang xt Iy mang, chudi; Nang cao k¥ ning phan tich va phat trién
ung dung trén moi truong Android.

3.Vé nang lyc tu chu va trach nhiém:

— C6 kha nang ty nghién ctu, tu hoc, tham khao tai liéu lién quan dén mén hoc
dé van dung vao hoat dong hoc tap.

— Van dung duoc cac kién thirc ty nghién ctru, hoc tap va kién thic, k§ ning da
dugc hoc dé hoan thién cac ky niang lién quan dén mén hoc mét cach khoa
hoc, dang quy dinh.

III. N§1 dung mé dun:



CHUONG 1:  NHUNG KIEN THUC CO BAN VE THIET

BI DI DONG VA LAP TRINH CHO THIET BI DI PONG

Ma bai: MD37.01
1.1 Céc thiét bi di dong
1.1.1 Phan loai cac thiét bi di dong

Céc thiét bi di dong d trai qua rat nhiéu nam phat trién véi rat nhiéu
loai thiét bi khac nhau, c6 thé ké dén nhu may nhén tin di dong, dién thoai
di dong, thiét bi tro gitp ca nhan (PDA, Palm...), dién thoai thong minh,
may tinh bang... Cac thiét bi nghe nhin khac nhu may anh, may quay k¥
thuat s6, may nghe nhac... cling c6 thé dugc xép vao "thiét bi di dong". Tuy
nhién gido trinh s& b qua céac thiét bi mang tinh chat lich str (d3 khong con
hodc gan nhu khong con) va cac thiét bj nghe nhin ma chi dé cap dén cac
loai thiét bi dién toan cam tay hién dang phé) bién trén thi truong tiéu dung.
Céc thiét bi nay thuong duoc phan theo cic loai nhu sau:

Dién thoai di dong co ban (basic phone va featured phones) - 1a
cac dién thoai di dong vdi cac tinh nang co ban nhu nghe, goi, danh ba... va
mot sd ing dung dung sin don gian. Céc thiét bi nay thuong co kich thude
nho, man hinh do phan giai thap, c6 hodc khong c6 ban phim, pin dung
duogc 1au, it két ndi va kha ning phat trién thém phdn mém cua nha phat
trién (gan nhu) khong co.

Dién thoai di dong thong minh (smart phones) - 1a cic di¢n thoai
dugc trang bi cAu hinh tét hon, chay hé diéu hanh thong minh v&i SDK cho
phép 1ap trinh vién phat trién da dang cac tmg dung phuc vu moi muc dich
ctia cudc song. Cac thiét bi ndy thudng co kich thudc va man hinh 16n hon
nhiéu so voi featured phones, cdu hinh phan cimg (CPU, RAM, GPU,
camera...) cao, da dang cac két ndi (Wifi, Bluetooth, 3G/4G, GPS, Glonass,
NFEC...), c6 thé c6 hoidc khong nhiéu loai cam bién (cam bién gia toc, la
ban, cam bién tiém cén, cam bién anh sdng, con quay hoi chuyén...). Voi
ngan trang bi, di thuong duoc trang bi théi pin 16n hon featured phones,
thoi lwong pin cua dién thoai théng minh thudng rat han ché so véi featured
phones.

May tinh bang - 13 cac thiét bi thong minh, tuong ty nhu smart
phones nhung c6 kich thuéc man hinh 16n hon rat nhiéu (thong thudng tir



7"-13"), co thé ¢ hoic khong cé hd trg khe cim SIM-card (phuc vu viéc
nhan tin, goi dién hodc truy cip internet qua WiFi/3G)

Pién thoai thong minh lai may tinh bang (phablet) - 14 loai thiét
bi lai gifta smartphone va mdy tinh bang, vé tinh ning né 13 mot smart
phone, nhung dugc trang bi man hinh c¢& l6n hon smart phone thong
thudng va nho hon kich thudc phd bién cia man hinh tablet. Man hinh cta
phablet thuong co6 kich thudc 5.0"-6.9". Trong lap trinh, cac phablet thuong
dugc xép gdp chung vao smart phones. Do kha ning 1ap trinh cac dién
thoai co ban rat han ché (thudng phai lam viéc véi 16p thap hon, khong c6
bd cong cu phat trién tién dung) nén mic du dién thoai co ban van chiém
thi phan cht yéu, ndi dung gido trinh "Phét trién tng dung di dong" chi tap
trung nham dén cac thiét bi thong minh (dién thoai thong minh, may tinh
bang va dién thoai lai). V& mat phin mém, cac thiét bi nay hau nhu twong
duong, vi vay gido trinh co thé dugc goi 1a “Lap trinh cho dién thoai
thong minh”.

Biéu d6 dudi day thé hién ty 1é thi phan giita Smart Phones va
Featured Phones trong 3 nam gan ddy, dir liéu khao sat trén tip ngudi
truong thanh tai Hoa Ky (theo s6 liéu ctia PewSearchCenter, thang 6 nim
2013):

Changes in smartphone ownership, 2011-2013
% of all U.S. adults who own...

100%

80% -

60% - 56%

41%
40% - 35% 35%
17%
20%
12% 9%
- [
Smartphone Other cell phone No cell phone

May 2011 February 2012 ®May 2013
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Hinh: Thi phan cac loai dién thoai tai Hoa Ky 2011-203
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1.1.2 Céc h¢ diéu hanh thiét bi di dgng théng minh

Céc hé diéu hanh thiét bi di dong hién dai tong hop rat nhiéu tinh
nang ciia may tinh c4 nhan truyén théng ciing nhu hd trg cac tinh nang dic
trung cho thiét bi di déng nhu man hinh cam ung, séng di dong
(GSM/CDMA), 3G/4G, Bluetooth, WiFi, GPS, Glonass, chup anh, quay
phim, nhan dang giong noéi, ghi am, trinh choi nhac, NFC, by phat hé)ng
ngoai... Nhirng hé diéu hanh di dong phd bién nhét hién nay gdm c6:

Android

Android 13 hé diéu hanh mién phi, md ngudn mé, phat trién boi "ga
khong 16" Google. Android dua trén nén tang Linux duoc thiét ké danh cho
cac thiét bi di dong c6 man hinh cam Ung nhu dién thoai thong minh va
may tinh bang. Ban dau, Android dugc phat trién boi Tong cong ty
Android, vé&i su hd tro tai chinh tir Google va sau nay dugc chinh Google
mua lai vao nim 2005. Android ra mit vao nim 2007 cing véi tuyén bd
thanh 1ap Lién minh thiét bi cam tay mo: mot hiép hoi gdm cac cong ty
phan ctng, phan mém, va vién thong véi muc tiéu ddy manh cac tiéu chuan
mo cho céc thiét bi di dong. Chiéc dién thoai dau tién chay Android duoc
ban vao
thang 10 nam 2008. Android c6 ma ngudén md va Google phat hanh ma
nguodn theo Gidy phép Apache. Chinh mi ngudn md cing voi mot gidy
phép khong c6 nhiéu rang budc da cho phép cic nha phat trién thiét bi,
mang di dong va cac 1ap trinh vién nhiét huyét duoc diéu chinh va phan
phéi Android mdt cach ty do. Ngoai ra, Android con ¢c6 mot cong déng lap
trinh vién doéng dao chuyén viét cac tmg dung dé mé rong chirc ning cua
thiét bi, bﬁng mot loai ngdon nglr 13p trinh Java co6 sua ddi. Vao thang 10
nam 2012, ¢6 khoang 700.000 tmg dung trén Android, va so luot tai Gmg
dung tr Google Play, ctra hang Uing dung chinh cia Android, udc tinh
khoang 25 ty luot.

Nhitng yéu t6 nay da giup Android tré thanh nén tang dién thoai
thong minh phd bién nhét 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 nang né, ¢ kha nang tinh chinh, va gia ré chay trén céc thiét bi cong
nghé cao thay vi tao dung tir dau. Két qua 1a mic du dugc thiét ké dé chay
trén dién thoai va may tinh bang, Android da xuét hién trén TV, may choi
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game va cac thiét bj dién t khac. Ban chit mé cua Android cling khich 1¢
mot doi ngli dong dado 1ap trinh vién va nhiing nguoi
dam mé st dung ma ngudén md dé tao ra nhitg du an do cong ddng quan
ly. Nhitng du 4n nay bo sung cac tinh ning cao cap cho nhitng nguoi ding
thich tim toi hodc dua Android vao céc thiét bi ban dau chay h¢ diéu hanh
khac. Android chiém 75% thi phan dién thoai thong minh trén toan thé gidi
vao thoi diém quy
3 nam 2012, voi téng cong 500 triéu thiét bj da duoc kich hoat va 1,3 triéu
luot kich hoat mdi ngay. Sy thanh cong ctia hé diéu hanh ciing khién né tro
thanh muc tiéu trong cac vu kién lién quan dén bang phat minh, gép mat
trong cai goi 1a "cudc chién dién thoai thong minh" giita cac cong ty cong
nghé.

10S

i0S 1a hé diéu hanh trén cac thiét bi di dong ctia Apple. Ban dau hé
diéu hanh nay chi dugc phat trién dé chay trén iPhone (goi 1a iPhone OS),
nhung sau d6 né da dugc mé rong dé chay trén cac thiét bi ciia Apple nhur
iIPod touch, iPad va Apple TV. Ngay 31 thang 5, 2011, App Store cua
Apple chira khoang 500 000 tmg dung iOS, va duogc tai vé tong cong
khoang 15 ty lan. Trong quy 4 nam 2010, c6 khoang 26% dién thoai thong
minh chay hé diéu hanh iOS, sau hé diéu hanh Android cua Google va
Symbian cua Nokia.

Giao dién nguoi dung cta iOS dua trén co sé thao tic bang tay.
Nguoi dung c6 thé twong tac v6i hé diéu hanh nay théng qua rat nhiéu dong
tac bang tay trén man hinh cam ung cia céc thiét bi ctia Apple.

Phién ban moi nhat 1a: 6.1.4 (ra ngay 2/5/2013) danh riéng cho
iPhone 5 va 6.1.3 (ra ngay 19/3/2013) cho céc thiét bi iOS con lai.

Blackberry

BlackBerry OS 13 nén tang phan mém tu hiru do RIM (Research In
Motion) phat trién cho dong san pham cam tay BlackBerry. BlackBerry OS
cung cip kha ning da nhiém, va duoc thiét ké cho cac thiét bi st dung
phuong phap nhédp dac biét, thuong 1a trackball hoac man hinh cam ung.
Hé diéu hanh duoc hd trg MIDP 1.0 va WAP 1.2. Cac phién ban trudc do
cho phép dong bd hoa khong day thu dién tir va lich voi Microsoft
Exchange Server , va voi ca Lotus Domino. Phién ban OS 4 hién tai hd tro
MIDP 2.0, c¢6 kha ning kich hoat khong day hoan toan va dong bo thu dién
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tu, lich, cong viéc, ghi chil va danh ba v6i Exchange, va kha nang hd tro
Novell GroupWise, Lotus Notes khi két hop voi BlackBerry Enterprise
Server.

Céc ban cdp nhat cho BlackBerry OS c6 thé c6 néu nha mang cung
cap théng qua dich vu BlackBerry OTASL.

Céc bén tht ba c6 thé phat trién tng dung dung cac API tu hitu cta
BlackBerry, nhung bat ky tng dung ndo st dung cac chic niang giéi han
déu can phai chimg thuc trude khi cai dit. Viée ching thuc ndy xac nhan
tac gia cua chuong trinh, nhung khong bao dam tinh an toan va bao mat
cua ung dung.

BlackBerry 10

La thé hé tiép theo ctia hé diéu hanh BlackBerry OS, dugc phat trién
boi BlackBerry Limited (Research In Motion d6i tén), danh cho ca dién
thoai 13n may tinh bang. Thiét bi gin day nhét st dung hé diéu hanh 1a
smartphone cao cap BlackBerry Q10

Windows phone

Windows Phone 13 hé diéu hanh ctia Microsoft danh cho smartphone
ké tuc nén tang Windows Mobile, mic du ching khong tuong thich voi
nhau. Khac vé1 Windows Mobile, Windows Phone tap trung vao sy phat
trién ciia Marketplace - n6i cac nha phat trién c6 thé cung cap san pham
(mién phi hodc co phi) téi ngudi dung. Windows Phone duoc ban vao
thang 10 ndam 2010 va ddu ndm 2011 tai Chau A.

Phién ban méi nhat hién tai 1a Windows Phone 8. Microsoft con
dang phat trién ban Windows Phone Apollo Plus, va trong tuong lai c6 thé
con c6 Windows Blue (hay c6 thé 1a Windows 9) giup tuwong thich véi hé
diéu hanh Windows trén may tinh. V&i Windows Phone, Microsoft di phat
trién giao dién nguoi ding méi mang tén Modern (trudc day tén 1a Metro) -
tich hop kha nang lién két voi cac phan climg va phan mém cua hing thir ba
mot cach dé dang.

Ngay 11 thang 2 nam 2011, truéc mat bao gidi, CEO Microsoft
Steve Balmer va CEO Nokia Stephen Elop cong bd tré thanh dbi tac cia
nhau, dong nghia véi viéc Windows Phone tro thanh hé diéu hanh chinh
ctia Nokia, thay thé Symbian di gia cdi. Su kién nay ciing danh ddu mot
moc quan trong trong cudc chién véi Android va i0S, duoc vi nhu 13 "cude
dua gifra 3 con ngua". Theo do, cong ty nay s€ hop tac vdi Microsoft trong
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viéc san xuit nhitng dién thoai Windows Phone 7 (hi¢n tai 1a Windows
Phone 8). Nokia hira hen sé¢:
= Tap trung vao Windows Phone 7/8
" Pua ra nhitng thiét ké méi, bd sung nhimg géi
ngdn ngit va phd bién ching nhiéu hon cho nguoi tiéu dung
thong qua nhitng thiét ké mai vé phan ctng, nhiéu phan khic
gia va thi truong hon
=  Hop tac trong linh vuc marketing, phat trién phan
mém cho dién thoai di dong
" Bing s& tro thanh nén tang tim kiém trong cac
thiét bi va dich vu cia Nokia
. Kho ng dung riéng cua Nokia s€ duoc tich hop
chung véi Marketplace.

Ngoai cac h¢ diéu hanh trén, trén thi truong hién tai con c6 thiét bi
chay cac hé diéu hanh khac véi thi phan khong dang ké nhu: Bada (cua
Samsung), BlackBerry Tablet OS (cho may tinh bang BlackBerry
PlayBook), GridOS (do Fusion Garage phat trién dya trén Android), Linux,
Brew (ctia Qualcomm), webOS (ctia Palm, sau HP mua lai, roi lai ban lai
cho LG hoi thang 2 nam 2013), Tizen (do Samsung va Intel phdi hop hd
trg, dua trén LiMo - Linux for Mobile), Windows RT (ctiia Microsoft cho
cac thiét bi str dung chip kién traic ARM).

Mot s6 t6 chirc, cong ty ciing dang nd lyc phat trién cac hé diéu hanh
di dong mo1, dugce nhéc dén nhiéu nhat trong s6 d6 co thé ké dén:

Aliyun OS

Aliyun OS ra do1 thang 7 nam 2011, 1a h¢ diéu hanh dua trén Linux,
dugc phat trién boi AliClound, mdt cong ty con cta Alibaba Group, Trung
Quéc. Y tudong chung cua hé diéu hanh Aliyun 13 "dam may hoa" cac tinh
nang cia thiét bi di dong (clound functionality).

Theo Google day 1a Aliyun dugc phat trién tr hé diéu hanh ma
ngudén md Android ctia minh, Alibaba thi pht nhan diéu ndy, tuy nhién hé
diéu hanh nay c6 thé chay dugc hau hét cic ing dung ciia Android. Trén
cho tmg dung cua Aliyun tham chi con chira rat nhiéu ing dung Android vi
pham ban quyén.

Thiét bi dau tién chay hé diéu hanh nay la dién thoai K-Touch W700

FireFox OS
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La hé diéu hanh cho dién thoai di dong va may tinh bang, phat trién
trén nén Linux, dugc phat trién boi té chuc phi loi nhuan Mozilla
Foundation (t6 chirc lam ra trinh duyét FireFox ndi tiéng). Puoc thiét ké dé
cung cép mot hé théng toan dién cho thiét bi di dong, su dung cac cong
nghé mé va phd bién nhu HTMLS5, Javascript, web APL... voi kha ning truy
cap truc tiép vao phan cung thiét bi, FireFox OS nhim dén canh tranh voi
cac ong lon khac nhu Apple's 10S, Google's Android, Microsoft's Windows
Phone, ciing nhu cac hé diéu hanh méi xuat hién nhu Ubuntu Touch OS.

FireFox OS duogc gidi thi€u thang 2 nam 2012 trén vai dién thoai
chay Android, va trén bd kit Raspberry Pi vao ndm 2013. Thang 1 ndm
2013, tai trién 1am thiét bi dién tir tiéu dung qudc té CES 2013, hang ZTE
xac nhan s& san xuat dién thoai chay hé diéu hanh nay va dén 2 thang 7
nam 2013, Telefonica chinh thirc gidi thi¢u dién thoai thuong mai dau tién
chay FireFox OS tai Tay Ban Nha: dién thoai ZTE Open.

Ubuntu Touch OS

La giao dién di dong cua hé diéu hanh ma ngudn md ndi tiéng -
Ubuntu ciia Canonical Ltd., duoc thiét ké danh cho céc thiét bi di dong vai
man hinh cam Ung nhu dién thoai thong minh va may tinh bang. Piém
manh ctua Ubuntu Touch la vi¢c dya trén cung mot cong nghé 161 nhu hé
diéu hanh Ubuntu cho mdy tinh, giup cic Gmg dung danh cho Ubuntu va
Ubuntu Touch c6 thé chay 1an nhau ma khong can phat trién lai phién ban
riéng. Ngoai ra thiét bi chay Ubuntu Touch c6 thé bién thanh Ubuntu ban
cho may tinh voi day du tinh ning cia may tinh c nhan khi két ndi vao
man hinh ngoai hoic két ndi qua bd dé (dock).

Véi sy pho bién cta hé diéu hanh Ubuntu va kha ning tuong thich
ciia Ubuntu Touch, day c6 thé s& trd thanh mot trong nhimg hé diéu hanh
pho bién trong twong lai.

Bang dudi day thé hién tuong quan thi phan giita cac hé diéu hanh di
dong thong minh phd bién tir ndm 2012-2013, theo sb liéu ngay 16/05/2013
cua IDC Worldwide Quarterly Mobile Phone Tracker, May 2013 (don vi:
triéu thiét bi)
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Android 162 75. 90 59. 79

A 0% 3 1% 5%
10S 37. 17. 35 23. 6.
4 3% Nl 0% 6%
Window 7.0 3.2 3. 2.0 13
s Phone % 0 % 3.3%
BlackBe 6.3 2.9 0. 6.4 -
rry OS % 7 % 35.1%
Linux 2.1 1.0 3. 2.4 -
% 6 % 41.7%
Symbia 1.2 0.6 10 6.8 -
n % 4 % 88.5%
Others 0.1 0.0 0. 0.4 -
% 6 % 83.3%
Total 216 100 15 100 41
2 .0% 2.7 .0% .6%

Bang 1.1-1: Thi phan giita cdc hé diéu hanh di déng théng minh phé
bién tir nam 2012-2013

Biéu d6 dudi ddy cho thiy su thay ddi vé san luong ciing nhu thi
phan cua cac hé diéu hanh di dong tr nim 2007 dén nay (ngudn
wikipedia.org)
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1.1.3 Xu huwéng di dong hoa

Mobile Users > Desktop Internet Users
Within 5 Years

Global Mobile vs. Desktop Internet User Projection, 2007 - 2015E
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< Desktop Internet Users
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Theo s6 liéu thong ké ciia Cisco — Mobile Global, 2012
1 EB =1 million terabytes = 1 billion gigabytes
Tai Viét Nam:
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Continued growth.

Viet Nam internet users
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. Thué bao di dong: 120 tri¢u.
. Thué bao 3G: 20 triéu.
. Ty 1€ nguoi dung smartphone: 21%.

Théi quen sir dung thiét bi truy cip Internet

- R

81% Desktop 56% Mobiles 47% Laptops

1.2 Tong quan vé lap trinh cho thiét bi di dong

Nguoi lap trinh Gmg dung cho thiét bi di dong truyén théng luon ludn
phai nhé trong dau nguyén tic "tiét kiém t6i da tai nguyén" cia thiét bi,
dung moi cach dé toi uu hoa do phirc tap tinh toan cling nhu luong bo nhd
can sir dung. Tuy nhién cliing vé&i su phat trién nhanh chong ciia phan ctng,
cac thiét bi di dong hién dai thuong ¢ cau hinh rét tt, voi chip xtr Iy manh
mé, bd nhd (RAM) 16n, khién viéc 1ap trinh cho thiét bi di dong trd nén dé
dang hon bao gio hét. Cac bo kit phat trién cta cac hing san xuat hé diéu
hanh di dong hién hanh ciing thuong lam trong sudt hau hét cac tac vu lién

20



quan dén quan 1y bo nhd, quan 1y tién trinh... Lap trinh vién c6 thé it quan
tam hon dén viéc toi wu hoa st dung tai nguyén va tap trung vao viéc "1ap
trinh", phat trién tinh ning cho tmg dung nhu khi 14p trinh cho may tinh ca
nhan.

Tuy nhién, dac trung di dong cua cac thiét bi nay cling dem dén
nhiéu van d& ma nguoi 14p trinh can phai quan tdm nhu: két ndi mang cua
thiét bi di dong thuong khong 6n dinh (tuy thudc vao vi tri, tbc do di
truyén, ha ting mang...), viéc quan 1y tai nguyén dé tdi wu héa lugng dién
nang tiéu thu (tiét kiém pin). Ngoai viéc viéc phan manh (qué nhiéu loai
thiét bi, nhiéu kich thudc va d6 phan dai man hinh, nhiéu ciu hinh phan
cting khac nhau..) ctia cac thiét bi di dong khién viéc kiém thir tng dung rat
kho khan.

Ngoai ra cac hing phat trién hé diéu hanh di dong déu lam ra bo kit
phat trién (SDK) va moi trudng phat trién tich hop (IDE) rat thuan tién cho
viéc viét code, bién dich, g& 10i, kiém thir cling nhu xuét ban phén mém.

So v61 may tinh ¢4 nhan, cac thiét bi di dong hién dai dugc trang bi
thém rat nhiéu tinh ning giup viéc tuwong tac voi ngudi dung tré nén thuin
tién (man hinh cam ung da diém, tuong tac giong ndi, cir chi...), cac loai
két ndi da dang (NFC, GPS, 3G, 4G, bluetooth, IR...), cac cam bién phong
phu gilp trai nghiém rat da dang (cam bién anh sang, cam bién tiém cén, la
ban, cam bién chuyén dong, gia tc ké...). Nguoi 1ap trinh, tiy thudc vao
tmg dung cu thé, c6 thé sir dung dén cac tinh ning dic trung nay dé dem
dén cho nguoi dung trai nghiém t6t nhat trén thiét bi di dong cua minh.

Xét theo thi phan trén thi truong, 3 hé diéu hanh phd bién nhit cho
thiét bi hién nay 1a Google's Android, Apple's iOS va Microsoft's Windows
Phone. Mdi tmg dung thanh cong thudng dugc phat trién cho ca 3 hé nén
nay. Mdi hé nén déu c6 mot cho ung dung chinh hing (Google c¢6 Google
Play Store, Apple c6 Apple AppStore, Microsoft c6 Windows Phone Store)
v6i rat nhiéu khach hang tiém nang, giup nguoi phat trién c6 thé xuat ban
tmg dung mién phi hoic mat phi v6i chi phi nhét dinh.

Bang dudi day liét ké cac hé diéu hanh véi ngdn ngit va IDE phd
bién nhat cua né.

HDH Ngon ngir IDE
lap trinh
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Androi Java IBM's Eclipse véi  Google's
d ADT plugins
10S Obijective- Apple' Xcode
C
Windo C# Microsoft's Visual Studio cho
ws Phone Windows phone

Ngoai viéc phat trién tng dung cho ting hé diéu hanh nhu ké trén,
lap trinh vién c6 thé lya chon cac thu vién lap trinh da nén, dé phat trién
tmg dung, phd bién nhét trong cac tng dung da nén 1a cac tmg dung viét
bang ngodn ngir web (HTML, CSS & Javascript). Trinh duyét web cia cac
thiét bi di dong duwong thoi co ddy du tinh nang 1an hiéu ning ning chay tot
cac ung dung web hién dai, mot img dung web co thé duoc dit trén may
cht hodc dugce dong goi thanh native app (img dung cho tirng hé diéu hanh)
qua mot sé cong cu dong gbi cia cac hing thi ba.

Cong cu déng goi img dung Web cho thiét bi di dong phd bién nhét
hién nay la PhoneGap, dugc phat trién boi Nitobi, sau duoc Adobe mua lai.
PhoneGap cho phép 1p trinh vién phét trién Gng dung di dong st dung
ngdn ngir web phd bién (HTML35, CSS3 va Javascript), véi cac tinh ning
bd sung, cho phép tung dung truy cip vao 16p phan cing cua thiét bi nhu
gia toc ké, may anh, GPS... va dong géi thanh (mg dung cho nhiéu hé diéu
hanh khac nhau, bao gém Android, 10S, Blackberry, BlackBerry 10,
Windows Phone, Windows 8, Tizen, Bada. Tuy nhién, nhuoc diém cua cac
tmg dung loai nay 13 c6 hiéu suit thip (chay khong dugc “muot ma” nhu
g dung native) va khong dong nhét voi tat ca cac trinh duyét web di dong
(co thé chay hodc hién thj khac nhau trén cdc hé diéu hanh véi cac trinh
duyét khac nhau).

Viéc chon hé diéu hanh/thu vién ndo dé phat trién tuy thude vao
nhiéu yéu td khac nhau nhu muc dich cua ung dung, ddi tuong st dung,
tiém ning cta hé diéu hanh, cac yéu cau k¥ thuat cu thé cling nhu théi quen
va k¥ nang cta lap trinh vién. Trong khudén kho c6 han, gido trinh chi tap
trung di sdu vao viéc phat trién tng dung cho hé diéu hanh di dong phod
bién nhat hién nay - Google's Android.
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CHUONG 2: NHAP MON LAP TRINH ANDROID
Ma bai: MD37.02
2.1  Thiét bi Android - h¢ diéu hanh va may 4o Dalvik

Ngay 5 thang 11 nam 2007, Lién minh thiét bi cAm tay m& (Open
Handset Alliance), mot hiép hoi bao gdm nhiéu cong ty trong d6 co Texas
Instruments, Tap doan Broadcom, Google, HTC, Intel, LG, Tap doan
Marvell Technology, Motorola, Nvidia, Qualcomm, Samsung Electronics,
Sprint Nextel va T-Mobile duoc thanh 1ap voi muc dich phat trién cac tiéu
chuan mé cho thiét bj di dong. Cung ngay, Android ciing duoc ra mat voi
vai tro la san phém dAu tién cua Lién minh, mdt nén tang thiét bi di dong
dugc xdy dung trén nhan Linux phién ban 2.6. Chiéc dién thoai chay
Android dau tién duoc ban ra 1a HTC Dream, phat hanh ngay 22 thang 10
nam 2008. Biéu trung cta hé diéu hanh Android méi 13 mot con rébot mau
xanh 14 ciy do héang thiét ké Irina Blok tai California vé.

Tt ndam 2008, Android da trai qua nhiéu 1an cap nhat dé dan dan cai
tién hé diéu hanh, bo sung céac tinh ning mai va sira cc 16i trong nhiing 1an
phat hanh trudc. Mdi ban nang cap duoc dat tén 1an luot theo thir ty bang
chit cdi, theo tén cua mdt mén an trang miéng; vi dy nhu phién ban 1.5
Cupcake (banh bong lan nhé c6 kem) tiép nbi bang phién ban 1.6 Donut
(banh vong). Phién ban méi nhat 1a 4.3 Jelly Bean (keo déo). Vao nim
2010, Google ra mit loat thiét bi Nexus—mot dong san phﬁm bao gém
dién thoai thong minh va may tinh bang chay hé diéu hanh Android, do cac
d6i tac phan cimg san xuat. HTC da hop tac v6i Google trong chiéc dién
thoai thong minh Nexus dau tién, Nexus One. Ké tir 36 nhiéu thiét bi méi
hon di gia nhap vao dong san pham nay, nhu dién thoai Nexus 4 va may
tinh bang Nexus 10, 1an lugt do LG va Samsung san xuat. Google xem dién
thoai va may tinh bang Nexus 14 nhitng thiét bi Android chu lyc ctia minh,
v6i nhimng tinh nang phan cing va phan mém méi nhat ciia Android.

Bang dudi day thé hién ty 1 s dung cac phién ban Android tinh dén
ngay 01/08/2013:

Phi Tén ma Ngay phat Phién T
én ban hanh ban API y lé
4.3 Jelly Bean July 24, 18 0
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2013

0%

4.2. Jelly Bean November 17 6
X 13, 2012 5%
4.1. Jelly Bean July 9, 2012 16 3
X 4.0%
4.0. Ice Cream December 15 2
3-4.04 Sandwich 16, 2011 2.5%
3.2 Honeyco July 15, 13 0
mb 2011 1%
3.1 Honeyco May 10, 12 0
mb 2011 .0%
2.3. Gingerbre February 9, 10 3
3-2.3.7 ad 2011 3.0%
2.3 Gingerbre December 6, 9 0
-2.3.2 ad 2010 1%
2.2 Froyo May 20, 8 2
2010 5%
2.0 Eclair October 26, 7 1
-2.1 2009 2%
1.6 Donut September 4 0
15, 2009 1%
1.5 Cupcake April 30, 3 0
2009 %
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Jelly Bean

~ Eclair

lce Cream Sandwich — 4 2oy
— Froyo

Honeycomb ——

Gingerbread

2.1.1 Giao dién va irng dung

Giao dién Giao dién nguoi dung ciia Android dya trén nguyén tic
tac dong truc tiép, sir dung cam Gmg cham twong tu nhu nhimg dong tac
ngoai doi thuc nhu vudt, cham, kéo dan va thu lai dé xir Iy cac dbi twong
trén man hinh. Su phan Gng vdi tac dong ctia ngudi dung dién ra gan nhu
ngay 1ap tic, nham tao ra giao dién cam tng muot ma, thudng dung tinh
ning rung cia thiét bi dé tao phan hoi rung cho nguoi ding. Nhiing thiét bi
phan cimg bén trong nhu gia tdc ké, con quay hdi chuyén va cam bién
khoang cach dugc mot s6 ung dung st dung dé phan hdi mot sd hanh
dong khac cua ngudi dung, vi du nhu diéu chinh man hinh tir ché d6 hién
thi doc sang ché d6 hién thi ngang tuy theo vi tri cia thiét bi, hodc cho phép
nguoi dung lai xe dua bang xoay thiét bi, gidng nhu dang diéu khién vo-
lang.

Céc thiét bi Android sau khi khéi dong s€ hién thi man hinh chinh,
diém khaoi dau véi cac thong tin chinh trén thiét bi, twong ty nhu khai niém
desktop (ban lam viéc) trén may tinh dé ban. Man hinh chinh Android
thuong gom nhiéu biéu twong (icon) va tién ich (widget); biéu tuong tmg
dung s& m¢ tmg dung twong tng, con tién ich hién thi nhitng ndi dung séng
dong, cap nhat ty dong nhu du bao thoi tiét, hop thu cua nguoi dung, hodc
nhimg mau tin thoi sy ngay trén man hinh chinh. Man hinh chinh c6 thé
gdém nhiéu trang xem dugc bing cach vudt ra trude hodc sau, mic du giao
dién man hinh chinh cia Android cé thé tuy chinh & mirc cao, cho phép
ngudi dung tu do sip dit hinh dang cling nhu hanh vi coa thiét bi theo so
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thich. Nhitng ing dung do cac hang thur ba c6 trén Google Play va cac kho
tmg dung khac con cho phép nguoi dung thay doi "cha d&" ciia man hinh
chinh, thAm chi bit chudc hinh dang ctuia hé diéu hanh khac nhu Windows
Phone chfmg han. Phan 16n nhiing nha san xuét, va mot s nha mang, thuc
hién thay d6i hinh dang va hanh vi cta cac thiét bi Android cua ho dé phan
biét vdi cac hang canh tranh.

Hinh 2.1-1: Man hinh chinh véi cdc biéu twong (icon) va tién ich
(widget)

O phia trén cung man hinh 13 thanh trang thai, hién thi thong tin vé
thiét bi va tinh trang két ndi. Thanh trang thai ndy c6 thé "kéo" xudng dé
xem man hinh théng bao gdom thong tin quan trong hodc cap nhat cia cac
mg dung, nhu email hay tin nhin SMS méi nhan, ma khong lam gian doan
hodc khién ngudi dung cam thiy bat tién. Trong cac phién ban doi dau,
nguoi ding co thé nhin vao théng bio dé mo ra tmg dung tuong tng, vé
sau nay cac thong tin cdp nhat dugc bod sung theo tinh ning, nhu c6 kha
nang 1ap tirc goi nguoc lai khi c6 cude goi nhd ma khong can phai mo tng
dung goi dién ra. Thong bao s& ludn nam d6 cho dén khi ngudi dung da doc
hoac xba no di.
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Hinh 2.1-2: Thanh trang thdi dang dwoc "kéo" xudng Véi cdc théng
bao bén trong

Mot diém manh cua hé diéu hanh Android 1a cho phép nguoi dung
chay nhiéu tmg dung cung luc (da nhiém - multi-tasking). Viéc chuyén qua
chuyén lai gifta cac ing dung dugc thuc hi¢én mdt cach dé dang béng cach
bam va giit phim Home dé hién thi danh sach tmg dung dang chay.

Hinh 2.1-3: Danh sach ung dung dang chay trén thiét bi (da nhiém)
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['Tng dung

Android ¢6 lugng ting dung cua bén thir ba ngay cang nhiéu, duoc
chon loc va dat trén moét ctra hang ing dung nhu Google Play hay Amazon
Appstore dé ngudi dung 1y vé, hodc bing cach tai xudng roi cai dit tap tin
APK tur trang web khac. Cac tng dung trén Cura hang Play cho phép nguoi
dung duyét, tai vé va cap nhat cac ung dung do Google va cic nha phat
trién tha ba phat hanh. Cira hang Play dugc cai dat san trén cac thiét bi thoa
mian diéu kién tuong thich ctia Google. Ung dung s€ tu dong loc ra mdt
danh sach cac tng dung tuong thich véi thiét bi cua nguoi dung, va nha
phat trién c6 thé giéi han ung dung ctia ho chi danh cho nhitng nha mang
c¢d dinh hodc nhitng qubc gia cd dinh vi Iy do kinh doanh. Néu nguoi ding
mua mot ing dung ma ho cam théy khong thich, ho dugc hoan tra tién sau
15 phat ké tir ltc tai vé, va mot vai nha mang con c6 kha ning mua gitp
cac (mg dung trén Google Play, sau d6 tinh tién vao trong hoa don sir dung
hang thang ciia nguoi dung. Tinh dén thang 8 nam 2013, c¢6 hon 975.000
tmg dung danh cho Android trén cira hang Google Play, va sd luong mg
dung tai vé tir Cira hang Play u6c tinh dat gan 30 ty.
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Hinh 2.1-4: Giao dién cita hang Play trén dién thogi Google Nexus

Céc tng dung cho Android dugc phét trién bang ngdn ngit Java sir
dung Bo phat trién phan mém Android (SDK). SDK bao gdm mét bo day
du cac cong cu dung dé phat trién, gdbm co cong cu g& 16i, thu vién phan
mém, bd gia 1ap dién thoai dua trén QEMU, tai liéu huéng dan, ma nguén
mAu, va huéng dan timg budc. Moi trudng phat trién tich hop (IDE) duoc
hd trg chinh thirc 1a Eclipse sir dung phan b6 sung Android Development
Tools (ADT). Cac cong cu phat trién khac ciing co san, gdbm c6 Bo phat
trién gbc danh cho céc tng dung hodc phan md rong viét bang C hodc C++,
Google App Inventor, mot méi trudng dd hoa cho nhitng nha 1ap trinh méi
bat
dau, va nhiéu nén tang tng dung web di dong da nén tang phong phu.

2.1.2 Phat trién

Android dugc Google tu phat trién riéng cho dén khi nhimg thay ddi

va cap nhat di hoan thién, khi d6 ma nguén méi dugc cong khai. Ma nguén
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nay, néu khong stra ddi, chi chay trén mot s6 thiét bi, thuong la thiét bj
thudc dong Nexus. C6 nhiéu thiét bi ¢6 chtra nhitng thanh phan duogc gitr
ban quyén do nha san xuit dit vao thiét bj Android cta ho.

Hat nhan Linux

Android c6 mot hat nhan dya trén nhan Linux phién ban 2.6, ké tir
Android 4.0 Ice Cream Sandwich (banh ngot kep kem) trd vé sau, 13 phién
ban 3.x, v6i middleware, thu vién va API viét bang C, con phan mém Gng
dung chay trén mot nén tang Gmg dung gém cac thu vién tuong thich véi
Java dua trén Apache Harmony.

Android str dung may do Dalvik vé1 mot trinh bién dich dong dé
chay 'ma dex' (Dalvik Executable) ctia Dalvik, thuong dugc bién dich sang
Java bytecode. Nén tang phan ctng chinh ctia Android 13 kién tric ARM.
Ngudi ta cling hd trg x86 thong qua du 4n Android x86 (chip Intel Atom),
va Google TV ciing stt dung mot phién ban x86 dac biét cua Android.

Nhén Linux dung cho Android di duoc Google thuc hién nhiéu thay
d6i vé kién trac so v6i nhan Linux gbc. Android khong ¢ sdn X Window
System ciing khong hd tro cac thu vién GNU chuén, nén viéc chuyén céc
tmg dung hodc thu vién Linux c6 san sang Android rat kho khan. Cac ung
dung C don gian va SDL ciing dugc hd trg bang cach chén nhimg doan
shim Java va st dung tuong tu JNL nhu khi ngudi ta chuyén Jagged
Alliance 2 sang Android.

Mot sd tinh niang cling duoc Google dong goép ngugc vao nhin
Linux, dang chi y 1a tinh ning quan 1y ngudn dién c6 tén wakelock, nhung
bi nhitng nguoi 1ap trinh chinh cho nhan tir chéi vi ho cam thay Google
khéng c6 dinh s& tiép tuc bao tri doan mi do ho viét. Google thong bao vao
thang 4 nam 2010 rang ho s& thué hai nhan vién dé 1am viéc v&i cong dong
nhan Linux, nhung Greg Kroah-Hartman, ngudi bao tri nhan Linux hi¢n tai
ctia nhanh 6n dinh, di néi vao thang 12 nim 2010 rang ong ta lo ngai rang
Google khong con muén dua nhitng thay d6i ctia minh vao Linux dong
chinh nita. M6t s6 1ap trinh vién Android ctua Google t6 ¥ rang "nhom
Android thay chan v6i quy trinh d6," vi nhom ho khéng c6 nhiéu nguoi va
c¢6 nhiéu viéc khan cap can lam véi Android hon.

Vao thang 8 nam 2011, Linus Torvalds phat biéu rang "rét cudc thi
Android va Linux cling s€ tr¢ lai vdi mot bo nhan chung, nhung diéu d6 co
thé s& khong xay ra trong 4 hodc 5 nim nira". Vao thang 12 nam 2011,
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Greg Kroah-Hartman thong bao kich hoat Du 4n Dong chinh Android,
nham toi viéc dwa mot sb driver, ban va va tinh ning ctia Android ngugc
vao nhan Linux, bat dau tir Linux 3.3. Linux ciing dua tinh ning autosleep
(tw nghi hoat dong) va wakelocks vao nhan 3.5, sau nhiéu nd luc phéi tron
trudc d6. Tuwong tac thi van vay nhung ban hién thuc trén Linux dong chinh
cho phép hai ché do nghi: bo nhé (dang nghi truyén thong ma Android st
dung), va dia (1a ngu dong trén may tinh dé ban). Viéc tron s& hoan tit ké
tir nhan 3.8, Google dd cong khai kho mi ngudn trong d6 c6 nhitng doan
thir nghiém dua Android vé lai nhan 3.8.

BO luu trir flash trén céc thiét bi Android dugc chia thanh nhiéu phan
vung, nhu "/system" danh cho hé diéu hanh va "/data" danh cho dit liéu
nguoi dung va cai dat ing dung. Khac voi cac ban phan phdi Linux cho
may tinh dé ban, ngudi so hiru thiét bi Android khong duoc trao quyén truy
cip root vao hé diéu hanh va cic phan ving nhay cam nhu /system duoc
thiét 1ap chi doc. Tuy nhién, quyén truy cép root c6 thé chiém dugc bing
cach tan dung nhimng 16 hong bao mat trong Android, diéu ma cong dong
ma nguén m¢ thuong xuyén st dung dé nang cao tinh nang thiét bi cua ho,
ké ca bi nhitng ngudi 4c y s dung dé cai virus va phan mém ac y. Viéc
Android c¢6 dugc xem 13 mot ban phan phdi Linux hay khong van con 1a
van dé gay tranh ci, tuy dugc Linux Foundation va Chris DiBona, trudong
nhom ma nguén m¢& Google, ung ho. Mot s6 khac, nhu linux-
magazine.com thi khong dong ¥, do Android khoéng khéng hd trg nhiéu
cong cu GNU, trong d6 co6 glibe.

Quan ly by nhé

Vi cac thiét bi Android chu yéu chay bang pin, nén Android duoc
thiét ké dé quan 1y bo nhd (RAM) dé giam t6i da tiéu thi dién nang, trai véi
hé diéu hanh may tinh dé ban luon cho rang may tinh s& c6 ngudn dién
khong gio1 han. Khi mét ting dung Android khong con dugc st dung, hé
théng s& ty dong ngung nd trong bd nhd - trong khi tmg dung vé mat k¥
thuat van "md", nhitng Gmg dung nay s& khong tiéu thu bat ctr tai nguyén
nao (nhu niang lugng pin hay ning luong xur 1y) va nam dé cho dén khi né
dugc can dén. Cach lam nhu vay c6 loi kép 1a vira lam tang kha nang phan
hdi noi chung ciia thiét bi Android, vi tmg dung khong nhat thiét phai dong
roi mo lai tir dau, vira dam bao cac img dung nén khong lam tiéu hao ning
luong mdt cach khong can thiét.

31



Android quan 1y cac ing dung trong bo nhd mot cach tuy dong: khi
bd nhd thap, hé théng s& bat dau diét ung dung va tién trinh khong hoat
dong dugc mot thoi gian, sép theo thoi diém cudi ma ching dugc st dung
(tire 1a cii nhat s& bj tt trude). Tién trinh nay dugc thiét ké an di v6i nguoi
dung, dé nguoi dung khong can phai quan 1y bd nhé hodc tu tay tit cac tng
dung. Tuy nhién, su che gidu nay cta hé thong quan 1y bd nhé Android da
dan dén sy thinh hanh cua cac tmg dung tit chuong trinh cta bén tht ba
trén cira hang Google Play; nhiing tmg dung kiéu nhu vay duogc cho 1a co
hai nhiéu hon c6 loi.

Cong dong ma ngudn mé

Android c¢6 mdt cong dong cac 1ap trinh vién va nhitng ngudi dam
mé rat ning dong. Ho sir dung ma ngudn Android dé phat trién va phan
phdi nhitng phién ban chinh stra ctia hé diéu hanh. Cac ban Android do
cong dong phat trién thudng dem nhimng tinh ning va cip nhat méi vao
nhanh hon céc kénh chinh thtrc ctia nha san xuat/nha mang, tuy khong duoc
kiém thir k§ ludng ciing nhu khong co6 dam bao chit lugng; cung cip su hd
tro lién tuc cho cac thiét bi cii khong con nhan dugc ban cap nhat chinh
thurc; hoac mang Android vao nhiing thiét bi ban dau chay mot h¢ diéu
hanh khéac, nhu HP Touchpad. Cac ban Android cua cong doéng thudng
dugc root san va co nhiing diéu chinh khong phu hop véi nhiing ngudi
dung khong ranh r€, nhu kha nang ép xung hodc tang/gidm ap bo xur 1y ctua
thiét bj. CyanogenMod 1a firmware cta cong dong dugc st dung phd bién
nhat, va 13 co s& cho rat nhiéu firmware khac phat trién dya trén ban
firmware nay.

Trudc day, nha san xuét thiét bi va nha mang to ra thiéu thién chi voi
viéc phat trién firmware cta bén thir ba. Nhimg nha san xuat con thé hién
lo ngai rang cac thiét bi chay phan mém khong chinh thuc s& hoat dong
khong tot va dan dén tén tién hd tro. Hon nita, cac firmware di thay do6i
nhu CyanogenMod déi khi con cung cip nhitng tinh ning, nhu truyén tai
mang (tethering), ma nguoi dung binh thuong phai tra tién nha mang méi
dugc st dung. Két qua la nhiéu thiét bi bat dau dit ra hang rao k¥ thuat nhu
khoa bootloader hay han ché quyén truy cap root. Tuy nhién, khi phan mém
do cong ddng phat trién ngdy cang trd nén phd bién, va sau mot thong céo
ctiia Thu vién Qubc hoi Hoa Ky cho phép "jailbreak” (vuot nguc) thiét bi di
dong, cac nha san XUt va nha mang da to ra mém mong hon vai cac nha
phat trién thar ba, thim chi mot sd hang nhu HTC, Motorola, Samsung va
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Sony, con hd trg va khuyén khich phat trién. Két qua cua viéc nay 1a dan
dan nhu cau tim ra cac han ché phan cimg dé cai dat dugc firmware khong
chinh thirc dd b6t di do ngay cang nhiéu thiét bi duoc phat hanh véi
bootloader dd md khoa sin hodc c6 thé mo khoa, twong ty nhu dién thoai
dong Nexus, tuy rang thong thudng ho s& yéu cau ngudi dung tir b ché do
bao hanh néu ho lam nhu vay. Tuy nhién, tuy dugc su chap thuin cta nha
san xuét, mot s6 nha mang tai My van bat budc dién thoai phai bi khoa.
2.1.3 Bao mat va tinh riéng tw

Cac tng dung Android chay trong mdt "hop cat" (sandboxed
applications), 1a mot khu vyc riéng 1& véi hé thong va khong duogc tiép can
dén phan con lai cua tai nguyén hé thdng, trir khi né duge ngudi dung trao
quyén truy cap mot cach cong khai khi cai dat. Trude khi cai dat img dung,
Cira hang Play s& hién thi tat ca cac quyén ma ung dung doi hoi: vi du nhu
mét trd choi can phai kich hoat by rung hoac luu dir li¢u vao thé nhé SD,
nhung n6 khong nén can quyén doc tin nhin SMS hoic tiép can danh ba
dién thoai. Sau khi xem xét cac quyén ndy, ngudi dung c6 thé chon dong y
hodc tir chéi chung, tmg dung chi duogc cai dat khi ngudi dung dong .
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App permissions

Cloud Print neads access o

Network communication

Full network access

Your accounts

Add or remove act GUNTS, usSe accounts an the

device

See all

Hinh 2.1-5: Yéu cdu chap nhdn cdc quyén ing dung dwoc phép sie
dung truoc khi cai dat

Hé thong hop cat va hoi quyén lam giam bét anh hudng caa 18i bao
mat hodc 16i chuong trinh c6 trong Gmg dung, nhung sy thiéu kinh nghiém
ctia 1ap trinh vién va tai liéu huéng din con han ché da dan t6i nhiing tng
dung hay doi hoi nhitng quyén khong can thiét, do d6 lam giam di hiéu qua
ctia hé théng nay. Mot sd cong ty bao mat, nhu Lookout Mobile Security,
AVG Technologies, va McAfee, da phat hanh nhitng phan mém diét virus
cho cac thiét bi Android. Phan mém nay khong c6 hiéu qua vi co ché hop
cat van ap dung vao cac Gmg dung nay, do vy lam han ché kha ning quét
sdu vao hé thong dé tim nguy co.

Mot nghién clru cia cong ty bao mat Trend Micro da liét ké tinh
trang lam dung dich vu tra tién 1 hinh thire phﬁn mém 4c v phé bién nhat
trén Android, trong do tin nhén SMS s& bi gt di tir dién thoai bi nhiém dén
mot s6 dién thoai tra tién ma ngudi dung khong hé hay biét. Loai phan
mém ac y khac hién thi nhitng quang cdo khéng mong mudn va giy kho
chiu trén thiét bi, hodc giri thong tin ca nhan dén bén thir ba khi chua dugc
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phép. Pe doa bao mat trén Android dugc cho 1a ting rit nhanh theo cap sb
mil; tuy nhién, cac k¥ su Google phan bac rang hiém hoa tir phan mém ac y
va virus da bi thoi phdng béi cac cong ty bao mat nham muc dich thuong
mai, va budc t01 nganh cong nghi¢p bao mat dang 1gi dung su s¢ hai dé ban
phan mém diét virus
cho nguoi ding. Google van gilt quan diém rang phan mém 4c ¥ that su
nguy hiém 1a cuc ky hiém, va mét cudc diéu tra do F-Secure thuc hién cho
thay chi c6 0,5% s6 phan mém ac ¥ Android 1a len vao dugc ctra hang
Google Play.

Google hién dang sir dung b quét phan mém ac ¥ Google Bouncer
dé theo ddi va quét cac Gmg dung trén Cira hang Google Play. N6 s& danh
dau cac phan mém bi nghi ngd va canh bao ngudi ding vé nhimg van dé c6
thé xay ra trudc khi ho tai ndé vé may. Android phién ban 4.2 Jelly Bean
duogc phéat hanh vao ndm 2012 cung voi céc tinh nang bdo mat dugc cai
thién, bao gém mot bd quét phén mém 4c y duogc cai san trong hé théng,
hoat dong cung voi Google Play nhung cling c6 thé quét cac ung dung
dugc cai dat tir ngudn thtr ba, va mot hé théng canh béo sé& thong bao cho
nguoi dung khi mot Gmg dung c¢d ging glri mot tin nhan vao sb tinh tién,
chan tin nhan d6 lai trir khi ngudi ding cong khai cho phép no.

Pién thoai thong minh Android c6 kha ning bao céo vi tri cia diém
truy cap Wi-Fi, phat hién ra viéc di chuyén cua nguoi dung dién thoai, dé
xay dung nhitng co sé dir liéu c6 chira vi tri cia hang tram triéu diém truy
cap. Nhimmg co s& dit liéu ndy tao nén mot ban d6 dién tir dé tim vi tri dién
thoai thong minh, cho phép ching chay cdc ung dung nhu Foursquare,
Google Latitude, Facebook Places, va gtri nhitng doan quang cao dua trén
vi tri. Phan mém theo ddi ctia bén tht ba nhu TaintDroid, mét du 4n nghién
clru trong truong dai hoc, doi khi c6 thé biét duge khi nao thong tin c nhan
bi gui di tir tng dung dén cac may chu dit ¢ xa.

2.1.4 May ao Dalvik

Java duoc biét dén va&i khau hiéu "viét mot 1an, chay moi noi" (write
once, run
anywhere). Tinh ndng nay cta h¢ sinh thai Java c6 dugc nho mot 16p may
ao dimg gitta 16p tng dung (viét bang Java) va 16p hé diéu hanh (nhiéu loai
khac nhau), goi la may ao Java - JVM (Java Virtual Machine). May 4o Java
chay rat on dinh va dong nhat trén cac moi trudng may tinh ca nhan (JSE)
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va may chua (JEE), tuy nhién trong moi truong di dong (JME) thi may ao
Java bi phan manh tuwong dbi nhiéu véi cac goi (pakages), cdu hinh
(configurations) va cac mau (profiles) khac nhau.

Google di chon Java 1am ngdn ngit phat trién ung dung cho hé diéu
hanh Android, tuy nhién lai tir bo ca phién ban Java di dong (JME) 1an may
a0 Java (JVM) dé phat trién mot may 4o riéng - may ao Dalvik va tap thu
vién Java chuan duoc viét lai va thu gon hon.

Ung dung Android duoc phat trién bang ngon ngit Java, sau d6 duoc
bién dich thanh dang ma nhi phan Java (Java bytecode). Cac file nhi phan
.class (tuong thich v&i JVM) nay s& dugc chuyén doi thanh 1 file nhi phan
dung cho may 4o Dalvik - .dex (Dalvik EXecutable) trudc khi dugc cai 1én
thiét bi. Cac tap tin .dex duoc thiét ké dé phu hop hon véi cac thiét bi han
ché vé bd nhé cling nhu hiéu ning xu 1y.

Java Compller dx

class1.class

RSN Constant Pool

Class Info
Data

class2.class classes.dex

\4

class1 Definition

Constant Pool T Header
Ciass Info —] L
Data Constant Pool
.
.

Java class2 Definition

Source Code

classN Definition

1 \J

A

Data

Y

classN.class
Constant Pool
Class Info

Data

Dalvik 12 mot phan mém ma ngudn mé, ban dau dugc phat trién boi
Dan Bornstein, va dugc O6ng dit tén theo tén ngdi lang Dalvik tai
Eyjafjordur, Iceland, qué huong cta ong.
Kién tric
Hé diéu hanh Android dugc thiét ké hudng dén rat nhiéu cac loai
thiét bi khac nhau, tir nhitng thiét bi gia ré, cau hinh thap (low-end) dén
nhiig siéu pham dat tién (high-end). Bén canh d6 cic tng dung Android
phai dugc chay trong "hdp cat" véi do bao mat cao, hiéu nang tdt va 6n
dinh, vi vay vi€c st dung mot mdy 4o lam moi truong thyuc thi 1a diéu tat
yéu. Tuy nhién viéc st dung may ao thuong s& 1am giam hiéu ning cta hé
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théng. Giai phap mdy ao Dalvik cua Google dugc dua ra nham can bing
giita 2 diém nay:

- Mai tng dung Android dugc chay trong tién trinh riéng,
véi mot thuc thé (instance) cua may ao Dalvik riéng. Dalvik duoc
thiét ké dé hé diéu hanh co thé chay nhiéu thuc thé cia médy 4o
mot cach hiéu qua véi file thuc thi Dalvik (.dek file) duoc thiét ké
dé t6i wu hoa bo nhé can sir dung. May ao Dalvik 1a may 4o dua
trén thanh ghi (register-based), khac voi may ao Java chay dua
trén cau tric ngin xép (stack-based).

- May ao Dalvik st dung hat nhan Linux cho cac viéc
lién quan dén lop dudi cta hé théng nhu quan 1y tiéu trinh
(threading), quan 1y bo nhé cap thap...

Do mdi tmg dung chay trén mdt thyc thé may ao riéng, hé thong
Android khong nhitng can tdi wu viéc chay nhiéu may 4o va con phai giam
t6i da thoi gian khdi tao may ao mai. Phan dudi ddy s& xem xét 4 diém
chinh trong thiét ké may 40 ma Google da chon lua dé dat duoc hiéu ning
va d0 bao mat can thiét: cau trac file .dex, Zygote, cAu tric dua trén thanh
ghi va bao mat.

Dinh dang file .dex

Trong moi truong Java truyén thong, ma ngudn Java duoc bién dich
thanh dang bytecode, & d6 mdi class trong ma nguén dugc bién dich thanh
mot file .class riéng.

Trong hé théng Android, md ngudn Java ciing duoc bién dich thanh
cac file .class riéng. Tuy nhién trude khi c6 thé dugc cai dit 1én thiét bi, cac
file nay phai dugc chuyén d6i thanh file thuc thi Dalvik (.dex) bing cong
cu "dx" ¢6 trong Android SDK. File thyc thi Dalvik cé thé chtra nhiéu class
bén trong va mdi img dung Android chi chtra mot file .dex duy nht.

File thyc thi Dalvik dugc thiét ké nham dén ti wu bo nhé trén co sé
chia sé (dung chung) dir liéu. Biéu d6 dudi day phan biét cau trac file .dex
v6i file .class truyén thong.
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Hinh 2.1-6: Cdu triic Java class file va file thuc thi Dalvik

Co ché chinh cua file .dex cho viéc tiét kiém b nhé 1a ding chung
cac ving nhd chtra hang s cho tit ca cac class. Cac ving nhd cho hang sd
nay duoc chia theo tirng loai dir liéu (h'fmg s6 chudi, tén truong, té€n class,
tén method...). Trong ma 1énh cia cac class bén dudi s& khong can ghi lai
céc tén/hang s6 nay ma chi chura chi s6 (sb nguyén) cta né trong ving hang

7
A

SO.

S/

Déi voi cac file .class truyén théng, mdi class file chira ving nhd
riéng cho cac hang sd cta class d6. Ving nhd nay khong dong nhat vi né
chtra tat ca cac loai hiang sd, khong phan biét theo loai nhu trong trudng
hop cua .dex file. Viée lap lai khai bao cac hing sé nay ¢ nhiéu file .class
khién tong kich thudc cac file .class lon hon nhiéu so véi file thuc thi
Dalvik.



Theo sb liéu thong ké, trung binh trong mdi file .class, 61% kich
thude cua file 13 cac hang sb (!!!), cac ma cua cic phuong thirc (method)
chi chtra khoang 33%, con lai 5% cho cac phan khac cua class. Nhu vay
viéc tiét kiém ving nhé cho hang s6 dan dén tiét kiém dang ké kich thudc
file thuc thi (thong thudng 1a khoang 50%), tir d6 tiét kiém duoc luong bo
nhd can cap phat luc thyc thi tng dung.

Zygote

Céc tmg dung Android duoc chay trong cac thuc thé may ao riéng, vi
vy may 4o phai dugc "khoi dong" nhanh va sir dung tdi thiéu bo nhd can
thiét. Bé dat duoc diéu nay, hé théng Android dua ra mot co ché giup céc
thue thé may 4o co thé chia s¢ ma 1énh dung chung va "khdi dong" nhanh,
goi la Zygote.

Hau hét cac tng dung Android déu dung chung mot sé thu vién 15i
va cAu trac bo nhd heap kém theo nd. Thém vao d6, ving nhé heap ciia cac
thu vién 16i nay thuong chi duoc truy xuat mot chiéu chi doc (read-only).
Loi dung diém nay, Zygote, mot tién trinh may ao Dalvik dugc khéi chay
lac khoi dong thiét bi, nap san cac thu vién 16i ciia hé didu hanh ma cac
tmg dung thudng xuyén st dung, dé sin sang cho cac may 4o sir dung. Moi
1an mot ung dung dugc chay, h¢ théng s€ kho1 dong mot may 4o mdi, tuy
nhién may 4o nay s& khong can chira nhitng thu vién 18i, ma sir dung ludng
thu vién 16i trong Zygote, khién thoi gian khoi tao may 4o 1a tdi thiéu.

Céc thu vién 13i trong hau hét cac truong hop 1a "chi doc" chir khong
bi ghi dé bdi tmg dung. Trong trudng hop tmg dung c6 nhu cau ghi vao
vung nhd heap cua cac thu vién 161 nay, mot ban sao ciia vung nhd Zygote
s& duogc tao ra riéng cho tién trinh cta Gmg dung d6. Co ché "sao chép khi
ghi" (copy-on-write) nay gitp t6i wu héa viéc str dung chung ma 1énh cua
thu vién 16i ma van dam bao tinh bao mat giita cac ung dung: viéc thay doi
dir liéu trong bd nhd cuia tmg dung nay khong anh huong dén cac tmg dung
khéc.

Trong JVM truyén théng, mdi thuc thé ciia may ao Java s& c6 mot
tap cac thu vién 161 riéng cung vung nh¢ tuong tng cho ching, khong co su
chia sé bd nh¢ giita cac thyc thé clia may ao.

Kién tric may so dua trén thanh ghi

Theo truyén thong, cac nha phat trién may 4o thuong lya chon kién
tric dya trén ngan xép (stack-based architecture) hon 1a kién trac dya trén
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thanh ghi (register-based architecture) do viéc thiét ké may 4o va trinh bién
dich cho kién trac ngan xép don gian hon so véi truong hop cia kién tric
thanh ghi. Bu lai cho sy don gian 13 hiéu suat giam di. Cac nghién ctru da
chi ra rang, kién triic dya trén thanh ghi thuong doi hoi s6 lwong mi lénh
thuc thi cho Umg dung it hon trung binh 1a 47% so v&i truong hop dung
ngin xép. Bu lai kich thudc ma 1énh thuong 16n hon khoang 25%. Tuy
nhién su gia ting vé kich thudc ma 1énh nay chi phat sinh thém khoang
1.07% tai ctia CPU that. Cac trinh danh gid tiéu chuan cho thay hiéu sut
tong thé cia may 4o dua trén kién trac thanh ghi cao hon khoang 32.3% so
v6i kién trac ngdn xép. Voi yéu ciu chay trén cac thiét bi voi hiéu ning
tinh toan thép, viéc may do Dalvik lga chon kién trc thanh ghi 1a hoan
toan hop ly. Mac du kich thuéc ma 1énh 16n hon trung binh 25%, vi¢c st
dung ving nhd chung cho hang s6 cua file .dex giup kich thudc ma 1énh
giam di dén 50% khién file thuc thi Dalvik van hiéu qua hon déng ké vé
mit bd nhé so véi cac file .class truyén thong.

Bao mat

Mic dinh theo kién triic bao mat cua hé diéu hanh Android, mdi ung
dung khong c6 quyén thuc thi bt ctr thao tic nao anh hudng dén cac tng
dung khac, dén hé diéu hanh hay nguoi dung, bao gom: doc/ghi dir liéu ca
nhan (nhu danh ba, emails...), doc/ghi file dir liéu cua tng dung khac, thuc
hién két néi mang, giit man hinh luén sang...

Tinh nang nay duoc thuc hién tir 16p hé diéu hanh va 16p khung tirng
dung (application framework) chr khong phai bén trong may ao Dalvik.
Mbi tmg dung duoc chay trong mot may ao riéng, may ao nay lai duoc
chay trong mét tién trinh riéng. Mdi tién trinh duogc chay dudi mot ma
nguoi dung (user ID) riéng, dugc sinh ra luc cai dat va duoc phan quyén
chi dugc truy cap mot s6 tinh nang nhét dinh cta hé diéu hanh va cac tap
tin riéng ctia minh. Néu tmg dung ¢ cac yéu cau dic biét dén cac tinh ning
khac ctia hé thong thi phai khai bao cac quyén tuong tng trong file mo ta
tmg dung (AndroidManifest.xml) va s& dugc cap cac quyén nay luc cai dat
néu
dugc sy dong y tir ngudi dung.
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2.2 Lap trinh cho thiét bi Android
2.2.1 B¢ phat trién phan mém Android (Android SDK)

Hé sinh thai Android dugc cau thanh tir 3 thanh phan tong quan nhu
Sau.

- Hé diéu hanh mi ngudn mé cho thiét bi nhung

- B6 cong cu phat trién phan mém (mi ngudn mo)

- Android SDK

- Céc thiét bi (chu yéu la dién thoai thong minh) chay hé diéu hanh
Android vo1 cac ing dung dugc phat trién cho chung

Trong d6 Android SDK 14 bd phat trién phdn mém Android dugc
Google dua ra dudi dang ma ngudén ma, gitp nguoi lap trinh c6 thé dé dang
truy xuat vao cac tinh ndng cia hé diéu hanh nhu:

- Mang dién thoai cho viéc nghe goi/SMS ciling nhu truy cap
Internet: GSM/GRPS, EGDE, 3G, 4G, LTE...

- Tap APIs cho cac ung dung hudng vi tri (GPS, vi tri dua trén két
nd1i mang) - Tich hop tng dung ban do thanh 1 thanh phan cta tng dung -
Két ndi mang WiFi va két ndi diém-t6i-diém (peer-to-peer)

- Céac ung dung da phuong ti¢n: ghi hinh, ghi &m v&i camera va
microphone, phat nhac, phat video...

- Thu vién da phuong tién voi kha ning thu va phat nhiéu loai audio
va video, cling nhu cac anh tinh

- API truy cap dén cic cam bién: cam bién gia tdc, tiém cén, la ban...

- Thu vién cho viéc sir dung Bluetooth va NFC cho két ndi diém-t6i-
diém

- Chia sé dif liéu va trao ddi dir liéu giita cac tng dung

- API cho céac kho dit li€u chia sé nhu danh ba, lich, mang xa hoi, da
phuong tién...

- Cac ung dung/tac vu chay ngdm

- Céc tién ich (widget) trén man hinh chinh va hinh nén dong

- Tich hop kha ning tim kiém cua Gng dung vao cong cu tim kiém
ctua h¢ thong

- Trinh duyét HTMLS ma ngudén md, dua trén Webkit

41



- Bo tang toc dd hoa bang phan ctimg (GPU) cho viéc t6i vu hiéu
nang hién thi, bao gdm nhung khong giéi han & d6 hoa 2D va 3D véi
OpenGL ES 2.0

- HO tro da ngdn ngit v6i co ché cung cép tai nguyén dic trung

- Co ché sir dung lai cac thanh phan cua ting dung ciing nhu thay thé
cac ing dung san co

- Luu trit va truy xuét dit liéu véi CSDL Sglite 3.0

- Google Clound Message cho quan 1y viéc ddy théng bio xubng
thanh h¢ thong

Bo SDK day du sau khi tai vé s& bao gom tit ca cac thanh phan can
thiét cho viéc viét code, g& rdi, kiém thir, bién dich va xuét ban phan mém
nhu:

- Android API - 1a cac thu vién 161 cia bo SDK, gitip nguoi 1ap trinh
truy xudt cac thanh phan cta hé diéu hanh. Cac ung dung ctia Google cai
san trén thiét bi cling dugc phat trién dya trén cac API nay.

- Cong cu phat trién: bao gdm céc cong cu dung cho viée bién dich
va gd rdi tng dung

- B6 quan 1y céc thiét bi a0 va bo gia 1ap thiét bi: cho phép nguoi lap
trinh chay thir ing dung trén mot hodc nhiéu thiét bi 4o thong qua bo gia
lap trén may tinh ca nhan ma khong can thiét bi di dong that.

- B6 tai liéu tra ctru rat chi tiét v& mo ta va cach st dung cho tat ca
cac gbi va cac 10p, ciing nhu cac bai viét hitu ich khac. - Cac ma ngudn
mau: bd SDK ciing di kém véi nhimg tmg dung miu, nham biéu dién cac
tinh ning ctia Android véi cac vi du chi tiét vé viéc sir dung cac API

Pbi v6i nhitng ngudi diung Eclipse 1am moi truong phat trién tich
hop, Google ciing phat trién mot trinh cam thém cho IDE goi 1a Android
Developer Tools (ADT) gitip viéc phat trién tng dung Android tré nén dé
dang hon rat nhiéu. Ta s& 1am quen véi trinh c¢dm thém ADT & cac phan
sau cua tai liéu.

Cac lop ph?m mém Android (software stack)

Pé dam bao sy don gian, tinh dung chung va bao mat trong cac g
dung trén hé¢ théng Android, cac thu vién cho img dung Android dugc chia
ra thanh cac phan 16p tir thap dén cao, cac thanh phan & 16p trén chil yéu sir
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dung cac dich vu do céc 16p ngay bén dudi cung cdp ma it khi phai dung
dén cac API cua cac 10p thap hon. Kién triic ndy duoc chia ra thanh céc
tang chinh nhu trong hinh vé& dudi day.

Agphcation Laper

Mathve Apps

‘ (Cantmchs, Maps, Bigsesar, 03 |

Third-Pafty Apps | Develapes ADps ‘

Agplication Framewark
s

. N . s
Location-Based Conlent Winsdorw Aty Package
Sarvices Priosacers Bl g e Manasger Mlanagper
A i, LA % A . A %, .
- 2 i f Y T &
Bluetoath | NFC / PE—— Resaunce
Telephony Wi-Fi Direct ] Motifications [ Wikws Marager
LS - N v I-. .-I - LS -
LY '
L >
Libad eg Android Rum Time
4 ™y F s
-" R’ i . r " ' .
Graphics
i | et Megia 5L & Wiabii Android Libraries
e i . _J L ) |
" 'l R r . T (1T T
. Surtace Dakik
e | stse Manager Winual Machine ]
& L% r h,
b A o oy
Linux Kgmgd

i -
Hardwane Drivers Prowsize Process Memarny
TUSH. Displesy, Bluetooth. #ic ) Management Management Management
L y u ¥,

b

Hinh 2.2-1: Cdc I6p phan mém trong Android

O do:

Hat nhan Linux (Linux kernel) - bao gom cac dich vu 15i (trinh
di€u khién phan cting, quan 1y tién trinh, bo nhd, mang, nguon dién va bao
mat...). Hat nhan nay 1a 16p triru tugng gitra phan cung cua thiét bi va cac
16p phia trén.

Cic thw vién (libraries) - chay bén trén 16p hat nhan, bao gdm cac
cac thu vién 161 viét bang C/C++ nhu libc va SSL, cling nhu cac thu vién
nhu:

- Thu vién cho viéc phat cac loai dit li¢u am thanh va hinh anh

- Bo quéan 1y bé mat (surface manager) cho viéc hién thi d6 hoa trén
man hinh

- Céc thu vién dd hoa bao gém SGL va OpenGL cho dd hoa 2D va
3D
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- SQLite cho cac img dung sir dung CSDL
- SSL va WebKit cho viéc tich hgp trinh duyét va bao mat Internet

B¢ thwe thi Android (Android runtime) - 1a moéi truong cho cac
tmg dung Android c6 thé chay dugc, bao gom céac thu vién 16i Android
(gan nhu tuong dong véi cac thu vién 18i cua ngdn ngit Java), cac thu vién
danh riéng cho Android, va may 4o Dalvik nhu d& mé ta & phan trude.

B0 khung vng dung (Application framework) - cung cap tap céac
class dé phat trién ing dung Android. Lp nay cung cap kha ning giao tiép
v6i phan cung thong qua cac 16p bén dudi cling nhu quan 1y giao dién va
cac tai nguyén cua tng dung

Lép wng dung (Application layer) - hau hét cac tmg dung (bao
gdm ca tmg dung cai sin trong hé diéu hanh va cac tmg dung cta cac bén
thir 3) déu duoc phat trién dya trén 16p nay (dung chung tap API). Lép trng
dung duogc chay trong bo thuc thi Android (v6i cac thu vién 161 va may ao
Dalvik), st dung cac 16p va cac dich vu cung cip bdi 16p Application
Framework.

2.2.2 MB@i trudong phat trién

Pé c6 thé bt dau lap trinh ung dung cho hé diéu hanh Android, ban
can it nhat cac th sau:

Bo phat trién phin mém Android (Android SDK) nhu mo ta &
trén, bao gdm cac cong cu phat trién do Google phat trién va cac Android
API (cac API dugc download riéng béi cong cu

M&di truong phat trién tich hop (IDE) dung cho viéc viét mi ngudn
Va1 cac tinh nang nhu ty dong dinh dang ma nguén, tu dong hoan thi¢n ma
nguodn (goi ¥)... Cac méi trudng thuong tu dong két ndi dén Android SDK
gilp cac thao tac bién dich, go roi, kiém thir va xuét ban ung dung tré nén
dé dang hon rat nhiéu. Cac IDE pho bién cho 1ap trinh Android c6 thé ké
dén nhu Eclipse (v6i plugin ADT cua Google), IntelliJ IDEA, Android
Studio...

Thiét bi chay Android, thong thuong 1a dién thoai théng minh chay
hé diéu hanh Android, dung dé chay thir ung dung trong qua trinh phat
trién. Ban ciing c6 thé dung trinh gia 1ap thiét bi (Android emulator) di
kém theo bo kit phét trién néu khong c6 thiét bi that, tuy nhién hiéu ning
cuia trinh gia lap thiét bi Android twong dbi thap, va mot so tac vu dic biét
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lién quan dén phéan cing nhu lap trinh da phuong tién hay truy xuat dén
mot s6 cam bién s& khong chay dugc trén trinh gia 1ap. Hau hét cac vi du
trong tai liéu ndy s& chay dugc tot trén ca thiét bi that 1an trinh gia lap,
trong truong hop ma ngudn khong chay dugc trén trinh gia lap s& c6 chi
thich riéng.

T4ai va cai dat moi trwong SDK, IDE

Céch thirc don gian nhat dé c6 duoc bd cong cu ddy dii, cdu hinh sin
sang cho viéc phat trién 1a tai goi Eclipse c6 dong goi san trinh cam ADT
(Android  Developer  Tool) cua  Google tai dia  chi
http://developer.android.com/sdk/index.html, chon "Download the SDK
(ADT Bundle for {OS})".

' Developers Design Distribute A
Training AP! Guides Reference Google Services
Developer Tools Get the Android SDK

The Androed SOK provmdes you the AP libranes and
Setting Up the ADT developer 100lS pecessary to build. test. and debug
apps for Android

Basting 106 If you're a new Android developer, we recommend you
download the ADT Bundle ta quickly start developing

Android Studio apps. It includes the essential Androed SDK

Explonng the SDK components and a version of the Eclipse IDE€ with
built-in ADT (Android Developer Tools) 10 streamline

Jownload the NUk your Android app development

Workflow With a single download. the ADT Bundie includes

everytheng you need to bagin developing apps
Support Library

* Echpse+ ADT plugin
Tooks Help * Android SO Tools
Revisions * Android Ptatformr-tools
¢ The latest Android platform
Samples ¢ The latest Androwd System image for the emutator
ADK I Andenid Studin Farly oo Proview

Sau khi tai xong Eclipse + ADT (b dong goi san ctia Google), g&
nén va chay file eclipse.exe, giao dién man hinh dang khoi1 dong ciua IDE
nhu sau:
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ANDROID

DEVELOPER
TOOLS .

Hinh 2.2-2: Eclipse voi ADT dang khoi dong

an o Jarwa - ADT ~ §Usersfthuc /Do uments | works pace - new "

AR F QG @ EF e - - 3 ’ o | e

% Potkage Enphoeer 1 =0 = O | ZE outline & =0
- An ogthne in not aeailable

* Problems | @ Javaor Declraton | B Coasaie I n it Bl
DOks

eWof 63 ]

T

Hinh 2.2-3: Giao di¢n Eclipse voi ADT da khoi dong xong

Tai Android API

Bo dong goi sin Eclipse + ADT trén da kém sin bd phét trién
Android SDK, tuy nhién dé c6 thé bat dau viét ung dung Android, ban can
tai thém cac Android API va tao cac thiét bi Android ao dé test.

Pé tai cac Android API, tir trinh don “Window” cua Eclipse, chon
“Android SDK Manager”. Ctra s6 Android SDK Manager s& hién ra cho
phép ban chon cac mirc API can thiét dé download. Mdi phién ban hé diéu
hanh Android s& c6 mot mtc API (API level) twong tng, dé bat dau phat
trién, ban chi can tai mot trong s6 cac muc API duoc liét ké, trong hinh vé
dudi day, ta chon mitc API méi nhét (Android 4.3 — API 18). Tuy nhién dé
kiém thir tinh twong thich cta ing dung viét ra véi cac phién ban Android
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cll hon, ban nén tai thém cac mic API thép hon, phé bién nhat 1a API 10
(Android 2.3.3).

Android SOK Manager
SDK Path: /Users /thuc/softs/adi-bundle-mac-x56_64/sdk
Fackages
o Kame AP Fev, | Status
¥ | Tools
X Android SDK Taols 22 4 Updare available: rev. 22.0
X Android SDK Platform-tools 17 4 Update available: rev. 18.0
W Android 50K Build-tools 158.0.1 ¥ Not installed
4 Android SDK Bulld-tools 17  Spinstalled
* Lzl Android 4.3 (APl 18)
* 2l Android 4.2.2 (AP 17)
¥ 2l Android 4.1.2 (AP 16}
¥ 2l Android 4.0.3 (AP 15)
F =) Android 4.0 (AP 14)
* 2l Android 3.2 (AP 13)
| *alAndraid 3.1 (AP 12)
* L2l Android 3.0 (AP 11)
¥ =l Android 2.3.3 (AP 100
¥ =] Android 2.2 (AP B)
bzl Androld 2.1 (AP 7)
* 2 Android 1.6 (AP 4)
kL2l Andreid 1.5 (AP 3)
¥ | Extras
E8 Android Support Repository 2 ¥ Not installed
&8 Android Support Library 13 4 Update available: rev. 18
B8 Coogle AdMob Ads SDK ii B Not installed
Bl Google Analytics App Tracking 50K 3 B Norinstalled
8l Google Cloud Messaging for Android Libirary 3§ Notinstalled
B Coogle Play services 10§ Not installed

Show: [ Updates/New [ installed [ | Obsolete Select Mew or Undaiss Install 9 packages... |

Sort by: (=) AP1 level || Repository Desabect Al Delete 3 packages...

|
Done loading packages.

Hinh 2.2-4: Chon cdc mirc AP dé tdi vé
Tao thiét bi Android do
Dé tao cac thiét bi Android 4o, tir Eclipse, chon Window > Android

Virtual Deivce Manager, cira s6 quan 1y thiét bi gia 14p s& xuét hién nhu
hinh dudi.
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M-NaNs] Android Virtual Device Manager

Android Virtual Devices e SUTa el 30T 0]

List of existing Androld Virtual Devices located at fUsers/thuc/.android favd

AVD Mame Target Name Platfarm AP Level CIPU Bl

DienThoaiNexusd Android 4.2.2 4.2.2 7 ARM {armeabi-¥7a)
¥ Android_2.3_3... 7
= MonoFordndro, .,
¥ ManoForAndro.
¥ MonoForAndro.
¥ MonoForAndro. .,
¥ MonoForAndro. ., 7
¥ MonoForAndro.., 7

Edit

i

Repair...

Detalls...

R . |
gl ol el ol
ol ol ol ) )
e I e

i

s Avalld Androld Virtual Device. l_'] A repairable Android Virtual Device.
X An Android Virteal Device that failed to load. Click 'Details’ to see the error.

Hinh 2.2-5: Qudn Iy thiét bi gia ldp Android (thiét b do)

bé tao thiét bi mai, bam “New...”, man hinh tao thiét bi mai XUt
hién nhu hinh bén dudi, ban can lya chon cac thong so k¥ thuat cho thiét bi
can tao nhu:

- Tén thiét bi

- Loai thiét bi that twong tng can gia lap (tng voi dd phan giai man
hinh cua thiét bi that nay)

- Mtrc API

- Cac thong s6 khac nhu: ban phim, may anh, RAM, heap, thé nhd...

Bam OK dé hoan thanh qua trinh tao thiét bi gia lap.
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800N Create new Android Virtual Device (AVD)

AVD Name Die nThaauhenus¢1
Device Nexus 4 (4.7°, 768 » 1280: xhdpi) H .
Target: Android 4.2.2 - APl Level 17 % -
List of existing CPU/ABI: ARM (armeabi-v7a
AVD Name F » _- New...
% Android 2.3 3., Keyboard ¥ Hardware keyboard present
X MonoForAndrod  skin: L? Display a skin with hardware controls -
X MonoForAndro. Delete
% MonoForAndro, Front Camera: None s
Repair...
X MonoForAndro. T —— None : epair
X MonoForAndro.
¥ MonoForAndro. Details
Memory Options: RAM:; 512 VM Heap: 64
>[art,
Internal Storage: 200 MiBl
5D Card:
(») Size: 128 | mig :
_J File: Browse
Emulation Options: ™ Snapshot || Use Host GPU
Refresh
~ Avalid And Cwerride the existing AVD with the same name
X An Andreid Vi
Cancel OK j

Hinh 2.2-6: Tqo thiét bi gid ldp Android mdi

Sau khi thiét bi 40 da duoc tao, ban c6 thé khoi dong thiét bi bang
cach chon thiét bi twong tGng tir danh sich va bam “Start...”. Man hinh
chon cdu hinh khéi chay thiét bi xuat hién, cho phép ban chon kich thudc
man hinh that cta thiét bi va phuong phap khéi chay. Ban nén lua chon
khoi dong véi trang thai luu trude d6 (Launch from snapshot) dé duoc toc
d6 nhanh nhat. Néu ban muén lua lai trang thai cua lugt chay nay cho céc
lan sir dung may 4o sau nay thi chon “Save to snapshot”. Cudi ciing, bAm
“Launch” dé bat dau khoi dong thiét bi.
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X Android_2.3_3... 7
* MonoForAndro...
X MonoForAndro... 7
X MonoForAndro...
¥ MonoForAndro... 7
X MonoForAndro... 7
* MonoForAndro...

Android Virtual Device Manager

™ Scale display to real size

Screen Size (in)
Monitor dpi: | 113 |1|

Scale: 0.36

[_| Wipe user data
E Launch from snapshot
i Save to snapshot

" Avalid Android Virtual Device. Q A repairable Android Virtual Device,
X An Androld Virtual Device that failed to load. Click "Details' to see the error,

Hinh 2.2-7: Khoi dong mdy ao Android
May 4o Android véi API 17 (Android 4.2) sau khi khoi dong 1an dau

s€ c6 dang nhu hinh duoi day:
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e 0 5554:DienThoaiNexus4

t your favorite apps here

To see all your apps, touch the circle

(@

Hinh 2.2-8: dy ao Android 4.2 sau khi khoi dgng xong (lan dau tién)

Sau khi thiét 1ap ddy du moi truong lam viée theo cic budc trén,
chung ta di co thé bat tay vao viét ing dung cho thiét bi chay Android.
Theo truyén thong chiing ta s& bat dau v6i tmg dung “Hello world”.

51



bé tao du &n Android mdi, ching ta lam theo cac budc sau:

2.2.3 Hello Android (Android “Hello world”)

1. Tu Eclipse, chon File > New > Project

rs Javes EE - Edlipse

(File) Ed1 Refactor Run Navigate Search Project Window Help

New AleShiftaN» | 34  JPA Project
Open File... '  Entesprise Application Project
Close oy | (@ Dynamic Web Project
Close All CifeShiftewy | 93 B Project
B Connector Project
e "5 I Application Client Project
Seve As 21 Static Web Project
Save All Ctrt«Shift«5 - Propd...
nevent
& Serdet
Riove [§ Session Bean (E383) I”
Rename 2 L4 Message-Driven Bean (E/B 3x) b
Refresh | g WebSenice
Convert Line Delimiters To (3 Folder P
Print Culep * File
Switch Workspace M Eample..
Restart 4 Other.. CtilsN
21 Import.. y sheet and outhna views swi
Run 5V
i Eport.. integr
Properties ARt-Enter
B ktension ponts e
I

2. Trong muc Android, chon “Android project”
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8 vat - tope
e it Beimter Aun Neopes Seeeh Pt Winkes Mg

Workbench
The folowing samples Jemonsty
EcSpae warkberch i

g Multl-page cditor
Shows how Lo creste n

G Readme 100!
Shows how to oreats yol

10 phug o the \ava

w avalatie 12 custoo test

SWT suncher o a: 0

apphcations

whow you to lmeeh »
o the sxampies can be

3. bat tén cho du an l1a “HelloWorld”

8] New Android Projec [

Create Android Project
Select project name and type of project

Project Name: HelloWorld

© Create new project in workspace
(7 Create project from existing source
(7 Create project from existing sample
[¥] Use default location

Working sets
| Add project to working sets

Warking set - Select.

Locstion: | C/Users/We-Meng Lee/Desktop/Book Projects/Beginning And | | Browse...
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4. Dién thong tin cho ung dung can tao:
- Tén ung dung (s& hién thi trén thiét bi Android)

- Package name: chudi dinh danh duy nhit cho ung dung,

- Chon “Create Activity” va dat tén Activity mac dinh cta ung

dung

- Chon SDK thap nhat ma tmg dung hd tro

- Finish

-
E New Android Project

; Application Info

Configure the new Android Project

Application Name: HelloWorld
Package Name: netleam2develop HelloWorld
/| Create Activity:  HelloWorldActivity

Mirnimum SDK: 14 -

Create a Test Project

? < Back : Elr\i&_h ’

[

S

Cancel

=

™

thuong duge dit ¢ dinh dang gidng véi dinh dang package cia Java

dung. Khai niém activity trong Android ta s& tim hiéu trong chuong
t6i, & day tam hiéu activity 1a mot “man hinh” hay “form” cta tng

5. Sau khi tao xong, project mai s& xuat hién trong khung
“Package Explorer” ciia Android nhu hinh dudi:
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ruva-idcpse
File Edit Refactor Run Source Navigate Search Project Window
» A Bid -0-Q- &

=n
=i-J8" 0

4 i HelloWorld
oM sc
4 B netlearnZdevelop HelloWorld
[3) HelloworldActivity java
al® gen [Generated Java Files)
4 8 netleam2develop HelloWorld
[@ Rjava
« B\ Android 40
= android.jar Jsers\Wei-Meng Lee\Desktog
&5 assets
4 & bin
o res
o res
4 & drawable-hdpi
B ic_launcher.png
a4 |2 drawable-Idp
B ic_launcherpng
4 &> drawable-mdpi
B ic_lsuncher.png
4 & layout 5 o
¥ mainsmi 3
4 & values
[X] stringsami Description
< AndrowdManifestxml
| proguard.cfg
[J] project.properties

. m » L

6. Trong thu muc res/layout, ta thiy c6 file “main.xml”.
DPay la file mo ta giao dién caa tng dung HelloWorld ctia chung
ta, kich dup vao file nay, ctra s6 soan thao giao dién s& duoc mé ra
nhu hinh duéi. Dé thay d6i giao dién bang tay (XML code), ta
chuyén sang tab “main.xml”
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mainaml

Editing config: default Any locale Create...
3.7 WVGA (Nexus ¢ » |Portra » || Norm « | Day tu v | Theme -
Palette v Wik | -'—’”“:—‘ o ® W "
Composite
Images & Media <
Time & Date
Transitions Couldn't resolve resource @string/app_name
Advanced Couldn't resolve resource @string/hello
Other

Custom & Librgryievwr

Graphical Layodt mainxm|

7. Thém doan code in dam dudi day vao file main.xml:
o N
<?xml ="1.0" encoding="utf-8"?>
<LinearlLayout 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="filLl_parent"”
android:layout_height="wrap_content"”
android:text="@string/hello" />

<TextView
android:layout_width="filLl_parent"”
android:layout_height="wrap_content"”
android:text="This is my first Android Application!"” />

<Button
android:layout_width="filLl_parent"”
android:layout_height="wrap_content"”
android:text="And this 1is a clickable button!" />

</LinearLayout>
+

S) va chay tng dung 1én thiét bi 40 bang cach nhay phai chudt vao
project, chon Run As > Android Application
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9. Ung dung sau khi chay s& c6 dang nhu sau:
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10. Click vao nat Home (biéu twong ngdi nha trong céc
phim 40 & bén phai man hinh emulator) dé an ¢ng dung va hién thi
man hinh chii ciia h¢ diéu hanh Android, sau d6 bam nit danh sach
g dung , ta s& thay tng dung HelloWorld cta chung ta xuat hién
trong danh sach tng dung duoc cai dat:
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Nhu vay tng dung HelloWorld da dugc bién dich va chay thanh
cong trén thiét bi ao (d6i véi thiét bi that cling vay), dé hiéu dugc tng dung
chay nhu thé nao, trude tién ta s& tim hiéu ciu trac cia mot ung dung
Android va tim hiéu cic khai niém co ban sir dung trong dy 4n nay.

Cau tric ciia mdt dw 4n Android

Mot bé ma ngudn ctia tng dung Android bao thudng bao gdm cic
thanh phan nhu sau:

- “sr¢” — thu muc chira cac file ma ngudn Java, cac file md ngudn
nay dugc dat trong cac thu muc con cua thu muc “src¢”, twong Ung voi
package chtra nd. Trong vi du & trén, ta chi c6 1 file md ngudn la
“HelloWorldActivity.java”, nam trong package
“net.learn2develop.HelloWorld”.

- “gen” — thu muc chura file R.java, file nay dugc trinh bién dich tw
dong sinh ra, chira tham chiéu dén tat ca cac tai nguyén (anh, chudi, mau
sic, kich thudc, layout...) st dung trong du an. Day 1a file tu sinh ra, ban
khong can ty chinh sira file ndy trong moi trudng hop.
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- “Android x.x” — chira file android.jar, bao gém tit ca cac 16p trong
thu vién Android can thiét cho ung dung, file nay ciing ty dong duoc gin
vao du an, tuy thudc vao mirc API ban chon trude do.

- “assets” — thu muc chtra cac tai nguyén tinh khac dugc sir dung
trong g dung, nhu HTML, font, file CSDL...

- “bin” — chtra céc file tam bién dich trong qua trinh, trong d6 co file
.apk, 1a file nhi phan ctia ing dung Android. File .apk 1a file da dong goi
toan bd moi thtr can thiét dé chay ing dung. Noi dung thu muc nay ciing do
trinh bién dich ty dong sinh ra, ban khong can can thiép bang tay.

- “res” — thu muc chira tt ca cac tai nguyén cia duoc str dung trong
tmg dung nhu: hinh anh (drawable), bd cuc giao dién (layout), cac chdi,
mau sic, kich thudc... (values). Chiing ta s& xem chi tiét vé cac loai tai
nguyén nay trong cac chuong ké tiép.

- AndroidManifest.xml — 1a file dac ta Gtng dung, moi Urng dung
Android déu can c6 file nay, hé thong sé& doc file nay dé lac cai dit dé xac
dinh cac quyén can cp cho ung dung, cac activity co trong tng dung, va
nhiéu tinh nang khac. Chi tiét vé file dac ta nay s& duoc dé cap dén o phan
dudi.

M3 ngudn duy nhat chung ta st dung trong du an HelloWorld 1a
class HelloWorldActivity.java, ndi dung file nay nhu sau:

package net.learn2develop.HelloWorld;

import android.app.Activity;
import android.os.Bundle;

public class HelloWorldActivity extends Activity {
/** Called when the activity is first created. */
@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

}

L6p nay ké thira tir 16p android.app.Activity voi cai dat thém ham
onCreate (ham nay duoc goi khi Acticity dugc khoi tao), trong than ham
ngoai viéc goi ham dung cta 16p cha, chi chira mot dong duy nhét
setContentView(R.layout.main); dong nay chi ra activity hién tai s€ sur
dung b cuc (giao dién) khai béo trong file main.xml nam trong thu muc
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res/layout. File ndy di dugc bién dich va tham chiéu dén trong file R.java
dudi tén R.layout.main.

Pé Activity ndy c6 thé sir dung va mé ra dau tién khi tng dung dugc
chay trén thiét bi, ndé can phai dugc khai bio trong file

<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="net. learn2develop.HelloWorld"

android:versionCode="1
android:versionName="1.9" >

<uses-sdk android:minSdkVersion="13" />

<application
android:icon="@drawable/ic_Launcher"”
android:label="@string/app_name" >

<activity
android:name=".HelloWorldActivity"
android:label="@string/app_name" >

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

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

</manifest>
AndroidManifest.xml nhu sau:

Céc thanh phan chinh cta file AndroidManifest.xml:

- Khai bao package name — dinh danh duy nhét cta tng dung trén hé
théng Android (“net.learn2develop.HellowWorld”)

- Phién cia tng dung (ttn ma va tén hién thi cua phién ban):
android:versionCode, android:versionName.Trong d6 version code 1a sb
nguyén, dugc sir dung cho hé théng, nham xéac dinh khi nao tng dung co
phién ban méi hon, con version name 1a chudi, chtra tén ctia phién ban hién
thi 1én cho nguo1 dung.

- android:minSdkVersion — khai bao mutc API thap nhéat ing dung
can dé chay, thiét bi chay Android vé6i phién ban thip hon muc API nay s&
khong cai dat duoc Ung dung dang phat  trién. -
android:icon="@drawable/ic_launcher" — khai bao si dung file anh
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ic_launcher.png trong thu muc res/drawable dé 1am biéu twong cho tng
dung

- android:label="@string/app_name" — khai bao sir dung chudi c6
tén 1a app_name trong file string.xml lam tén cta tng dung (chudi nay co
gia tri la
“HelloWorld”)

- File manifest nay ciling khai bado cac activity cé trong Uimg dung,
trong vi du cua chung ta chi c¢6 1 activity 1a ".HelloWorldActivity”,dau
cham () & du tén Activity chi ra rang activity ndy nim trong package ciing
tén voi package name cua ung dung
(net.learn2develop.HelloWorld.HelloWorldActivity). Bén trong khai bao
Activity nay c6 thém muc intent-filter v&i <action android:name=
"android.intent.action.MAIN"/> chi ra rang day 1a Activity can md ra dau
tien khi chay Ung dung, va <category android:name=
"android.intent.category. LAUNCHER"/> chi ra rang Activity nay s& duoc
tao biéu tugng (shortcut) trén man hinh chi cia Android.

File main.xml trong thu muc res/layout (nhu da mo ta & trén) chura
mo ta giao dién cia activity HelloWorldActivity, bao gom khai béo 2 doan
chit (TextView) ("@string/hello™ va "This is my first Android
Application!")va mot nat bam voi ndi dung “'And this is a clickable
button!"". Ba thanh phan nay duogc sip xép tht tu tir trén xudng dudi do
chiang duoc dat trong moét LinearLayout véi tham s6 huong doc
(android:orientation="vertical").

Ta c6 thé dé y thiy TextView thir 2 dugc khai bao ndi dung chir
tuong minh ("*This is my first Android Application!""), trong khi TextView
dau tién duoc khai bao tén cta hang s6 chudi nam trong thu myc tai nguyén
cua ung dung (res/values/string.xml) — xem hinh dudi. Pay la cach cung
cap tai nguyén pho bién trong Android, giup cho viéc quan 1y cac hang sb
mot cach tap trung va dé dang cho viéc dia phuong hda cac chudi (da ngon
ngir). Chung ra s& tim hiéu thém vé van dé nay & cac chuong sau.
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Chung ta két thuc du 4n HelloWorld & ddy, chuong tiép theo s& tim
hiéu sdu hon vé thanh phan quan trong nhat cta Gng dung Android 1a cac
Activity va mot s6 khai niém lién quan.
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CHUONG 3: CAC ACTIVITY, FRAGMENT VA INTENT
Mai bai: MD37.03

Trong chuong trudc, chiing ta di biét activity 1a mot cira s6 (hay man
hinh, form) chira giao dién cua tmg dung Android. Day 1a thanh phan phd
bién va quan trong nhét trong mdi tmg dung Android. Théng thuong mdi
g dung c6 thé co it nhit mot hodc nhiéu activity, 1a noi ngudi dung twong
tac voi ung dung (tuy nhién cé nhiing ing dung dac biét khong chira mot
activity nao, nhu nhirg tng dung chay ngdm khong cé giao dién). Trong
qua trinh thyc thi tng dung, ké tir khi duoc khoi tao dén lac bién mat khoi
man hinh dién thoai, mdi activity s& trdi qua mot s6 céc trang thai nhat
dinh, goi 13 “vong doi” cua Activity. Mdi 14p trinh vién Android can phai
nam virng cac trang thai trong vong doi cua cac Activity dé c6 nhimg xu 1y
pht hop nhu luu lai trang thai dit liéu trudc khi Activity bién mat hay khoi
phuc lai trang thai dit li¢u khi Activity dugc khoi phuc...

Ngoai Activity, Android tir phién ban 3.0 (API level 11) trd 1€n gidi
thiéu thém khai niém “manh giao dién”, hay fragment. Fragment c6 thé
duogc hiéu nhu cac “manh ghép” cia giao dién ung dung — 14 mot phan cia
Activity. Mdi Activity c¢6 thé chira mot hodc nhiéu “manh ghép” nay trong
giao dién cta minh, va mdi “manh ghép” lai c6 thé duoc chén vao nhiéu
Activity khac nhau. Diéu nay cho phép giam thiéu t6i da su tring lip vé ma
ngudn cho viéc tao giao dién tng dung thich nghi duoc véi nhiéu loai kich
¢ va hudng cia man hinh. Céc tmg dung viét cho cac phién ban hé diéu
hanh thap hon ciing c6 thé st dung Fragment bang cach st dung “thu vién
hd tro” ctia Android (Android Support Library). Thu vién nay cung cap céc
tinh nang cta cac mic API méi cho cac ung dung viét cho mic API thap
hon, trong s6 d6 Android Support Library v4 cho phép cac tmg dung viét
cho API 4 (Android 1.6) trd 1én st dung dugc Fragment va nhiéu tinh ning
khac cua cac API level cao hon.

Chung ta s& tim hiéu k¥ hon vé Activity va Fragment trong phan tiép
theo cua chuong nay. Mot khai niém quan trong khac cta hé diéu hanh
Android 13 Intent. Intent hiéu mot cach ndm na giéng nhu “keo dan” gitta
cac thanh phan cta hé diéu hanh, gitip cac activity cta cing mét tng dung
hodc cac img dung khac nhau c6 thé tuong tac v6i nhau dé thuc hién cong
viéc mot cach troi chay, giéng nhu cac activity d6 cung thudc mot tmg
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dung. Nguoi 1ap trinh ciing c6 thé sir dung Intent dé goi cac tng dung sin
c6 cua h¢ diéu hanh nhu trinh duy¢t, trinh goi di¢n, guri tin nhan, ban do...
3.1 Activity
3.1.1 Vong doi cua Activity
Mdi activity 1a mot class ké thira tir class android.app.Activity hoic

cac 16p ké thira tir nod, ta xem lai Activity trong vi du cta chuong trudce:

package net.learn2develop.HelloWorld;

import android.app.Activity;
import android.os.Bundle;

public class HelloWorldActivity extends Activity {
/** Called when the activity is first created. */
@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

}

Activity nay st dung giao dién dugc khai bao trong file b cuc
main.xml, trong thu muc res/layout bing cach goi lénh:
setContentView(R.layout.main);

Ciing nhac lai 1a mdi Activity can dugc khai bao trong file dic ta tng
dung
(AndroidManifest.xml) nhu trong chuong trudc da mo ta.

Vong doi ciia mdi Activity trai qua cac trang thai nhat dinh, tai mdi
trang thai s€ c6 su kién tuong ing dugc goi dén. Cac su kién nay duogc khai
bao trong 10p co s (android.app.Activity), ban c¢6 thé nap chong cac su
kién nay dé theo ddi vong doi ctia Activity va c6 nhimg tac dong thich hop.
Céc sy kién nhu vay bao gom:

- onCreate() — duoc goi khi Activity dugc khai tao

- onStart() — dugc goi khi Activity bat dau duoc hién ra (ngudi bat
dau nhin thay giao dién)

- onResume() — bat dau nhan cic twong tic véi ngudi dung -
onPause() — goi khi activity bi dimg lai dé chuyén qua activity khac

- onStop() — goi khi activity bién mat khéi man hinh

- onDestroy() — khi activity bi hiy (hity chit dong hodc bi huy béi hé
thdng trong truong hop hé didu hanh x4ac nhan thiéu RAM)

- onRestart() — khi activity dugc khoi dong lai sau khi da bi dung lai
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Mic dinh, Eclipse sé tao san cho ban ham onCreate() cho moi

Activity méi duoc tao ra. Thong thudng ngudi lap trinh sé& viét code lién

quan dén khai tao giao dién do hoa trong than ham nay. Vong doi ctia mot

Activity dugc mo ta trong so do dudi day:

C=

User navigates
back to the

activity

Il

onCreate()

v

F 3

onStart()

v

onResume()

'

onRestart()

s

Ano!her activity cumes
In front of the uc:.rmlry

v

Other applicotions
need memorny

The

activity
CDJT.'E'S to the
egrovnd

]7 onPause()

(The activity is no longer visible )

The activity
comes to the
foreground

onStop()

onDestroy()

Hinh 3.1-1: Vong doi cua mgt Activity

Dé hiéu rd hon vong doi ciia mot Activity, chiing ta viét mot Activity

don gian, nap chong tat ca ca cac ham su ki€n ké trén va ghi ra log tuong

ung:
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public class Activityl1@1Activity extends Activity {
String tag = "Lifecycle";

/** Called when the activity is first created. */
@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
// ---hides the title bar---
requestWindowFeature(Window.FEATURE_NO TITLE);
setContentView(R.layout.main);
Log.d(tag, "In the onCreate() event");

}

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");

Chay tng dung trén thiét bi Android, thuc hién céac thao tac bam
phim Home, Back, mé activity khac... va theo doi thur tu ctia cac su kién
trén trong ctra s6 LogCat s& cho ban khai niém chic chin nhit vé vong doi
clia cac Activity. Phan nay coi nhu bai tap.

3.1.2 Cira s6 hop thoai (Dialog)

Trong rat nhiéu trudng hop chung ta can hién thi théng bao, hoi xac

nhan cia nguoi dung, hién thi trang thai cho... & dang hop thoai nhanh hién
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lIén trén Activity hién tai, ma khong can mé ra Activity moi, khi d6 ta can
nap chong ham onCreateDialog ctia ctia 10p co s¢ android.app.Activity.
Vi du dudi day mo ta cach tao mot hdp thoai co ban nhu vay:

1. Tao project mdi trong Eclipse, dat tén la Dialog

<?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/btn_dialog"
android:layout_width="fill_parent"”
android:layout_height="wrap_content"”
android:onClick="onClick"
android:text="Click to display a dialog" />

</LinearlLayout>
2. Thém mdt nit bam vao file main.xml:

3. Pé y tham sd android:onClick=""onClick" cta nit bam
btn_dialog, tham s6 nay chi ra rang ban can khai vdo mét phuong thtc tén
1a onClick trong Activity dé xur 1y sy kién khi nat bam nay dugc chon.

public class DialogActivity extends Activity {
CharSequence[] items = { "Google", "Apple", "Microsoft" };
boolean[] itemsChecked = new boolean[items.length];
ProgressDialog progressDialog;

/** 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) {
showDialog(9);
}

4. Thém code sau vao DialogActivity.java:
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@Override

protected Dialog onCreateDialog(int id) {
switch (id) {

case 0:

return new AlertDialog.Builder(this)
.setIcon(R.drawable.ic_launcher)
.setTitle("This is a dialog with some simple text...")
.setPositiveButton("0OK",

new DialogInterface.OnClickListener() {

public void onClick(DialogInterface dialog, int
whichButton) {

Toast.makeText(getBaseContext(), "OK clicked!",
Toast.LENGTH_SHORT).show();

}
1)

.setNegativeButton("Cancel",

new DialogInterface.OnClickListener() {

public void onClick(DialogInterface dialog, int
whichButton) {

Toast.makeText(getBaseContext(), "Cancel
clicked!", Toast.LENGTH_SHORT).show();

}
1)

.setMultiChoiceItems(items, itemsChecked,

new DialogInterface.OnMultiChoiceClickListener() {
public void onClick(DialogInterface dialog, int
which, boolean isChecked) {
Toast.makeText(getBaseContext(), items[which] +
(isChecked ? " checked!":" unchecked!"), Toast.LENGTH_SHORT).show();
}

}) .create();

}

return null;

}

}

5. Chay ung dung va bam vao nat “Click to display a dialog”, hop
thoai nhu hinh bén dudi s€ hién ra:
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Google

Apple

Microsoft

Hinh 3.1-2: Hop thoai

Trong vi du trén ta di nap chong phuong thitc onCreateDialog(int id)
dé hién thi hop thoai thi c6 yéu cau. Trong Activity c6 thé hién thi nhiéu
hop thoai khac nhau tuy vao ngt canh xtr 1y nhu hdp thoai thong bao, hp
thoai xac nhan, hop thoai tién trinh..., tham s id trong phuong thirc
onCreateDialog 1a dé phan biét hop thoai nao can dugc hién 1én.

Pé kich hoat yéu cau mo hop thoai, ta goi phuong thiic
showDialog(0); phuong thirc nay dugc goi khi ta bAm vao nat bam “Click
to display a dialog”,

Trong ham onCreateDialog, tiiy thudc vao id truyén vao ma ta hién
thi hop thoai tuwong Umg, trong vi du trén 1a hop thoai c6 id = 0. Trong
truong hop nay ta sir dung loai hop thoai don gian nhat 1a AlertDialog. Dé
tao ra mot hop thoai loai nay, ta tao ra mdt object cua class
AlertDialog.Builder va goi phuong thuc create() ciia nd. Poan code trén
thiét 1ap 2 nat bam cho hop thoai cho truong hop dong y (nat “OK” —
setPositiveButton) va huy bo (nat “Cancel” — setNegativeButton), cling nhu
thiét 1ap cac 6 checkbox (setMultiChoiceltems).
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Céac ham xur 1y su kién trong Dialog trong vi du chi don gian 1a hién
thi 1én man hinh dong thong bao dang text trong mot khoang thoi gian
ngin. Dang thong béo ndy trong Android goi 1a Toast - 13 doan chir hién thi
¢ gitra, phia dudi man hinh trong khoang vai giay. Toast thuong dugc dung
dé hién thi cac loai thong bao ngan, it quan trong nhu thong bao SMS da
duogc giri, thong bdo mot tién trinh ngdm di hoan thanh. ..

Ta c6 thé mo tao thém cac nit bam khac va hién thi cac hop thoai
khac twong tng bang cach truyén id khac nhau cho ham showDialog(), vi
du nat bam 1 — showDialog(0), nat bAm 2 — showDialog(1)... C6 rat nhiéu
cac loai hop thoai khac nhau trong h¢ diéu hanh Android nhu hop thoai cho
(v6i biéu tugng “quay quay”) hay hop thoai thé hién tién trinh (c6 thanh
tién trinh theo %), tham chi ban co thé tao riéng mot bo cuc (layout) bang
file .xml cho hop thoai. Ban doc tu tim hiéu thém coi nhu bai tap.

Poi twong Context trong Android

Trong Android, rat nhiéu phuong thirc 1dy mot trong nhitng tham s6
la mot ddi tuong cua 16p Context. Trong vi du trén, ham dyng cua 16p
AlertDialog.Builder va ham Toast.makeText déu nhan tham sb kiéu
Context. P6i twong kiéu Context nay thuong dung dé chi ra pham vi, hay
ngit canh cua phuong thic duoc goi va thuong tréo dén ung dung hoic
activity hién tai.

O vi du trén ta thay doi tuong cua 16p AlertDialog.Builder dugc goi
v6i tham sb this: new AlertDialog.Builder(this). Ddi tugng this ¢ day 1a
Activity hién tai (Activity cling 1a 16p con chau cua 16p Context), trong khi
ham Toast.makeText nhan tham s Context 1a getBaseContext() chir
khong dugc dung con tro this nira, bdi vi phuong thirc nay dugc goi bén
trong ddi tuong cuia 16p DialogInterface.OnClickListener(), con tré this &
day co6 kiéu OnClickListener chir khong phai Activity, nén khong phai 1a
Context. Vi vdy ta dung ham getBaseContext() dé l1ay Context co sd cua
d6i tuong hién tai, mot cach khiac c6 thé st dung la dung
DialogActivity.this.

3.2 Intent va vi€c twong tac giira cac Activity

Nhu d3 dé cap & cac phan trén, mdi tng dung Android co thé khong
c6, c6 mot hodc nhiéu Activity. Khi ung dung c6 nhiéu hon mot Activity
thi viéc diéu hudng tir Activity nay sang Activity khac va nguoc lai 13 viéc
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rat can thiét va duge thuc hién rat thuong xuyén. Trong Android, viéc diéu
hudng nay duogc thuc hi¢n thong qua mot co ché rat dac thu, goi la Intent.
3.2.1 Sir dung Intent
Trudc tién ta xem xét mot vi du don gian nhat trong viéc sir dung
Intent dé m& mot Activity khac tir Activity hién tai. Pé thue hién diéu nay
ta tao mot project chira 2 Activity, trong Activity thr nhat c6 mot nut bam,
khi bAm vao nut ndy ta s& md Activity thit 2. Cac budc cy thé nhu sau:

1. Tao project Usinglntent va tao 2 Activity:
UsinglIntentActivity (Activity mac dinh) va SencondActivity, 2
activity nay dugc khai bdo trong AndroidManifest.xml nhu sau:

<activity

android:name=".UsingIntentActivity"
android:label="@string/app_name" >

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

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

</activity><activity
android:name=".SecondActivity"
android:label="Second Activity" >

<intent-filter>
<action android:name="net. learn2develop.SecondActivity" />

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

</activity>

2. Tao layout riéng cho SecondActivity bang cach copy
file main.xml thanh file secondactivity.xml va sua noi dung
TextView nhu bén dudi. Sau d6 trong ham onCreate cua
SecondActivity, goi [énh
setContentView(R.layout.secondactivity); dé khai bao viéc sir
dung file layout nay cho SecondActivity.

3. Tao mot nat bam trong UsingIntentActivity va trong
ham x@r Iy sy kién “onClick” cta nut bim nay, ta goi Iénh m&
Activity tha 2 nhu sau:
startActivity(new Intent("net.learn2develop.SecondActivity"));
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4. Chay ng dung va bam vao nat bdm duy nhat trong
UsinglntentActivity, ta s& thiy SecondActivity dugc ma ra:

Display second activity

Trong vi vu trén, ta thdy dong lénh dé md ra Activity thir 2 1a
startActivity(new
Intent("net.learn2develop.SecondActivity"));. Trong tham sd ctia ham
dung Intent khong hé chi ra tén Class ctua SecondActivity ma chi ra
“action” can thyc hién, khi d6 hé diéu hanh s& quét toan bd cac Activity cua
toan bd cac ung dung duogc cai dit trén thiét bi va loc ra Activity c6 khai
bao action twong tng (net.learn2develop.SecondActivity) dé mo no.
Trong truong hop cua chung ta, SecondActivity da dugc khai bao action
nay trong phan intentfilter cua activity do trong AndroidManifest.xml
(<action android:name=""net.learn2develop.SecondActivity'* />) nén sé
dugc mé ra. Ngoai ra ciing phai cha y 1a dé activity c6 thé duge md ra bang
phuong thirc startActivity nhu trong vi dy, thi trong Manifest cling phai
khai bao thém danh muc (category)
android.intent.category. DEFAULT trong phan intent-filter (<category
android:name=""android.intent.category. DEFAULT" />).

Trong trudng hop Activity cdn mo nam trong cung tng dung véi
Activity m& nd (nhu trong vi du trén cua ta), ta c6 thé goi startActivity véi
Intent twong minh nhu sau:

startActivity(new Intent(this, SecondActivity.class));
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3.2.2 Giai quyét “xung dot Intent

Trong vi du trén ta thiy dé md mot Activity, ta chi can truyén vao
action ctia Activity d6. Hé thong s& quét tim kiém Activity dugc khai bao
v6i action nhu vay dé mé ra. Vay diéu gi s& xay ra néu c6 nhiéu hon 1
Activity khai bdo vdi cuing mot action nhu vay?

Chéng han ta khai bao thém mot Activity thir 3 véi cing intent-filter
gidng nhu cta SecondActivity

<activity

android:name=".ThirdActivity"
android:label="Third Activity" >

<intent-filter>
<action android:name="net. learn2develop.SecondActivity"” />

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

</activity>

Va gilt nguyén 101 goi Activity nhu cii:

startActivity(new Intent("net.learn2develop.SecondActivity"));

Khi duoc goi dén, hé théng s& hién thi danh sach céc Activity phu
hop theo bo loc Intent (trong truong hop ndy 13 02 Activity) dé ngudi ding
chon. Kém theo ctra s6 chon s& la checkbox “Use by default for this
action”. Néu ban chon checkbox nay thi hé théng s€ ghi nh¢ lya chon cua
ban va khong hoi lai cho céac lan sau nita, néu khong ctra s6 chon Activity
can md s& hién thi mdi 1an ban goi ham startActivity ké trén. Néu d3 16
chon ghi nhé Iva chon mac dinh nay, ban c6 thé xoa ghi nh¢ nay béng cach
vao muyc Settings ctia hé thng, chon Apps > Manage Applications, sau do
chon tng dung dang dung (Usinglntent) va chon nut “Clear defaults” &
phia cudi man hinh. Hinh anh dudi diy minh hoa cac truong hop vira ké ra:
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. Usingintent

Céc tng dung mac dinh san co6 cua hé diéu hanh Android cling duogc
mo ra bang co ché Intent véi cac bd loc nhu vay. Co ché nay lam hé diéu
hanh Android tré nén vo cing mém déo: moi thanh phan cta hé diéu hanh
déu dugc d6i xtr nhu nhau va déu c6 kha nang “thay thé” dugc. Vi du ban
c6 thé viét mot ung dung sir Iy tin nhan SMS thay cho tmg dung Message
mic dinh bang cach khai bao action cho Activity cia ban tring vdi action
ctia ng dung tin nhan mac dinh (cac intent action ndy duoc mo ta rat day
du trong cac tai liéu tham chiéu ciia Google). Khi d6, khi ¢6 yéu cau gui tin
nhan tir mot Gng dung bat ky, hé thong sé& liét ké ra cac tmg dung c6 kha
nang xt 1y yéu cau nay cho nguoi dung lya chon, bao gém tng dung tin
nhan mic dinh va tng dung ban méi viét.

3.2.3 Lay két qua tra vé tir Activity thong qua Intent

Trong rat nhiéu trudng hop, ta md Activty méi voi muc dich yéu cau
thém dir liéu tir ngudi dung, nhu yéu cau ngudi dung nhap vao tén truy cip
va mat khau... Trong trudng hop do, sau khi nguoi dung két thuc nhap liéu
va quay trd lai Activity trude do, dit liéu nguoi dung vira nhip vao can phai
dugc truyén vé Activity ban dau dé xu ly. Bé lam duoc diéu nay, trong
Activty thir nhat (UsingIntentActivity ¢ trén) thay vi md Activity thtr 2
(SecondActivity) bang phuong thirc startActivity, ta can goi phuong thirc
startActivityForResult va khai bao thém phuong thirc onActivityResult dé
hung su kién khi SecondActivity dong lai va tra vé dir liéu cho né. Bén
canh dé trong SecondActivity ciing phai chtra doan ma tra vé dir liéu nguoi
dung nhap vao thong qua Intent.

D¢ minh hoa cho qua trinh trén, ta thuc hién cac budc sau:
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<EditText
android:id="@+1d/txt_username”
android:layout_width="fill parent™”
android:layout_height="wrap_content” />

<Button

android:id="@+1d/btn_OK"
android:layout_width="fill parent”
android:layout_height="wrap_content™”
android:onClick="onClick"
android:text="0K" />

1. Trong SecondActivity, thém mdot 6 nhap liéu va mot nat
bam nhu sau:

2. Trong ham xu ly sy kién click cia nat OK cua
SecondActivity, ta thém doan code tra vé dir liéu cho Activity goc
(Activity goi no, trong vi du la UsinglntentActivity) trudc Khi
dong lai:

3. Trong UsinglntentActivity, thay vi m¢o SecondActivity
bang phuong thirc startActivity, ta dung startActivityForResult
kém theo mot ma request ty quy dinh (chon = 1 chang han):

startActivityForResult(new
Intent("net.learn2develop.SecondActivity"),

1);

Intent data = new Intent();

//---get the EditText view---

EditText txt username = (EditText) findViewById(R.id.txt username);
@Override

public void onActivityResult(int requestCode, int resultCode, Intent data)

{

if (requestCode == 1) {
if (resultCode == RESULT_OK) {
Toast.makeText(this,data.getData().toString(),
Toast.LENGTH_SHORT).show();

4. Va khai bao nap chong ham hung su kién Activity tra
két qua vé (onActivityResult):

5. Khi nhan duoc két qua (dang chudi) tir SecondActivity,
véi muc dich minh hoa, ta chi hién thi text nay 1én man hinh duéi
dang Toast message. Két qua thu dugc khi chay tng dung s& nhu
hinh bén dudi:
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. usingintem

Display second activity

3.2.4 Truyén dir liéu giira cac Activity véi Intent
Ngoai viéc ldy dir liéu tra vé& cua Activity, mot thao tac phd bién
khac 1a truyén dit liéu cho Activity méi dugc mo ra. Vi du trong truong
hop trén, khi goi mé SecondActivity ta c6 thé truyén san chudi mic dinh
can hién thi sin trong 6 nhap liéu trong Activity nay. Pé lam duoc diéu
nay, trong UsinglntentActivity, trudc khi goi startActivity, ta gin dit liéu
can truyén vao d6i tuong Intent dung dé mé SecondActivity bang phuong

Intent i = new Intent("net.learn2develop.PassingDataSecondActivity");
//---use putExtra() to add new key/value pairs---

i.putExtra("strl", "This is a string");

i.putExtra("agel", 25);

//---use a Bundle object to add new key/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);

thirc putExtra ciia doi tugng Intent nhu sau:
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Khi @6, trong ham onCreate ctiia SecondActivity, ta c6 thé 14y dit liéu
dugc truyén sang bang cach 1ay Intent qua ham getlntent() va lan luot lay
ra cac trudng dir liéu twong Gmg bang cac phuong thirc getStringExtra,
getIntExtra, getExtras... nhu sau:

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

3.2.5 Sir dung Intent dé goi cac wng dung sin cé ciia hé
diéu hanh
Nhu di néi & trén, cac tng dung mic dinh sin c6 cta hé diéu hanh
Android ciing duoc mo ra bang co ché Intent nhu cac Gmg dung thong
thuong. T ing dung cta minh, ban c6 thé dung Intent d¢ mé trinh duyét
vo1 mOt website ban chon, hay mé& g dung gui tin nhin véi sd dién thoai
va noi dung tin nhan chon sén.... Phan nay s& dua ra vai truong hop cu thé
st dung Intent trong cac viéc nhu vay.
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Intent i = new Intent("android.intent.action.VIEW");
i.setData(Uri.parse("http://www.amazon.com"));
startActivity(i);

for Android

E carm More

b
Holic LI.\' Toy List

Mé trinh duyét web:

Mé tng dung goi dién thoai:

Intent i = new Intent(android.content.Intent. ACTION_DIAL,

Uri.parse("tel:+651234567"));
startActivity(i);

b NN Mhneon 40 WenAdeps

("

+651234567
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Mo tng dung ban d6 va diéu huéng dén vi tri nhat dinh:
Intent i = new Intent(android.content.Intent. ACTION_VIEW,
Uri.parse("'ge0:37.827500,-122.481670"));
startActivity(i);

¢ M Minoa 40 Weaps

3.2.6 Doi twong Intent

O cac vi du trén ta d3 xem qua mot sb6 cach st dung Intent khac
nhau, phan nay s€ tong hop lai mé ta chi tiét hon vé doi tuong Intent. Mo1
doi tugng Intent (Intent Object) c6 thé chira cac thong tin sau:

- Action (hanh dong)

- Data (dir li¢u)

- Type (logi)

- Category (danh muc)

Trong vi du trén, ta d3 thdy dé md Activity khac, ta can truyén
Action cua activity do trong ham dung ctia d61 tugng Intent nhu sau:

startActivity(newlIntent(“net.learn2develop.SecondActivity”));

Action ¢ day ( “net.learn2develop.SecondActivity”) con dugc goi la
“component name”. Trong trudng hop Activity can mé nim cing project
v6i Activity hién tai, ta co thé goi nhu sau:

startActivity(newlIntent(this, SecondActivity.class));
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Activity ciing c6 thé duoc goi bang cach truyén Action va dir liéu
(Data) kém theo nhu trong truong hop mé trinh duyét & trén:

Intent i = new Intent(android.content.Intent. ACTION_VIEW,

Uri.parse(“http://www.amazon.com”));

startActivity(i);

Phan “hanh déng” mo ta viéc ching ta can lam, con phan “dit liéu”
chtra thong tin can thiét cho Activity sip dwgc md ra xir Iy. Trong vi du
trén, ta tao Intent vdi yéu cau can hién thi thong tin, véi dir liéu di kem la
url dén mot website. Hé thdng Android s& loc trong tit ca tmg dung da
duoc cai dat trén hé théng va li¢t ké ra cac ing dung co thé xur ly duogc
Intent ndy dé ngudi dung lira chon.

Intent trén ciing c6 thé dugc goi tuong minh hon nhu sau:

Intent i = new Intent(“android.intent.action. VIEW”);
1.setData(Uri.parse(‘“‘http://www.amazon.com™));

Mot sé Intent khong can truyén theo dir liéu cu thé, ma chi can
truyén theo loai dir liéu, vi du ldy mot ban ghi trong danh sach danh ba, ta
c6 thé dung Intent nhu sau:

Intent i = new

Intent(android.content.Intent. ACTION_PICK);

I.setType(ContactsContract.Contacts. CONTENT _TYPE);

Ham setType()method chi ra loai dir ligu (MIME data type) cua
thong tin tra vé cho activity hién tai. MIME type cua
ContactsContract.Contacts. CONTENT_TYPE la xau
“vnd.android.cursor.dir/contact”.

Ngoai hanh dong, dit liéu va loai dit liéu, mdi ddi twong Intent co thé
c6 thém tham s “danh muc” (category) dung dé nhom cac Activity lai theo
danh myc nham thudn tién cho viéc loc cac Activity theo nhu cau cua tng
dung. Céc ban c6 thé tim hiéu ky hon vé bo loc Activity & cac tai liéu khéc.
Phan nay coi nhu bai tap.

3.3 Fragment

Trong phan trudc ta da tim hiéu qua Activty 1a giao dién ciia mot
“man hinh” tmg dung, mdi man hinh chi chira 01 Activity. Tuy nhién khi
cac may tinh bang ra doi véi man hinh 16n hon rat nhiéu so véi dién thoai
truyén théng, cho phép thiét ké v4i nhiéu loai view khac nhau, va phat sinh
nhu cau dung lai cic view ndy trén cac man hinh khac nhau (dién thoai va
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may tinh bang). Khai niém fragment dugc sinh ra nhim phuc vu nhu ciu
d6. C6 thé hiéu fragment nhu cac “tiéu Activity”, chtra tdp hop cac view
khac bén trong nd. Fragment luén luén dugc chira trong mot Activity hodc
fragment khac, mdi Activity c6 thé chira mot hodc nhiéu fragment . Mot vi
du

dién hinh cua viéc str dung fragment 13 truong hop thiét ké “master-detail”,
bao gém 2 view: view tong quan chtra danh sach cac dbi tugng (danh sach
tiéu dé cac bai bao chang han), va view chi tiét, hién thi noi dung cua d6i
tuong (bai bao) dang duoc chon. Mdi view nhu vay dugc dit trong 1
fragement. Trén man hinh dién thoai, do kich thudc han ché, 2 fragement
nay s& nim trong 2 activity khac nhau, trong khi d¢6i voi man hinh may tinh
bang, 2 fragment ndy nam trén cting mot Activity (xem hinh dudi). Thiét ké
nay gitp viéc dung lai code duoc t6i da, moi logic clia ing dung nam trong
2 fragment, dugc dung lai cho ca dién thoai va may tinh bang, con Activity
chi 12 vo chta t6i thiéu ma ngudn.

Khai niém fragment moéi dugce dua vao tr phién ban Android 3.0
HoneyComb, tuy nhién tinh ning nay ciing duoc Google bd sung cho cac
API thap hon (tir Level 4) thong qua thu vién hd tro Android Support
Library v4.
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Fragment 1 Fragment 2 o S s 3 s

Fragment 1 Fragment 2

IR S
Activity 1 Activity 2
4 A
Fragment 1 Fragment 2
o J
Activity 1

1. Tao project mdi, dat tén la Fragments

2. Tao file fragmentl.xml trong res/layout, day 1a file chra m6 ta

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

<LinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="filL_parent"”
android:layout_height="fill_parent"”
android:background="#00FFo0"
android:orientation="vertical” >

<TextView
android:id="@+1d/LbLFragmentl1"”
android:layout_width="fill_parent™”
android:layout_height="wrap_content™”
android:text="This is fragment #1"
android:textColor="#000000"
android:textSize="25sp" />

</LinearlLayout>
giao dién cua fragment thtr nhat, v6i ndi dung nhu sau:
3. Tao file fragment2.xml trong res/layout, day la file chira mo ta

giao dién cua fragment thir hai, véi ndi dung nhu sau:
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<?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="f1ill_parent"”
android:background="#FFFE0O"
android:orientation="vertical"” >

<TextView
android:layout_width="fill_parent"”
android:layout_height="wrap_content"”
android:text="This 1s fragment #2"
android:textColor="#000000"
android:textSize="25sp" />

<Button
android:id="@+id/btnGetText"
android:layout_width="wrap_content"”
android:layout_height="wrap_content"”
android:onClick="onCLlick"
android:text="Get text in Fragment #1"
android:textColor="#000000" />

</LinearlLayout>

<?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:id="@+1d/fragmentl”
android:name="net. learn2develop. Fragments.Fragment1
android:layout_width="6px"
android:layout_height="match_parent"”
android:layout_weight="1" />

<fragment
android:id="@+1id/fragment2"”
android:name="net. Learn2develop.Fragments.Fragment2
android:layout_width="@px"
android:layout_height="match_parent"
android:layout_weight="1" />

</LinearLayout>

4. Stra g1 dung file main.xml nhu sau:
5. Tao file Fragmentl.java va Fragment2.java trong
namespace mac dinh cua tng dung:
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a L;G',- Fragments

- B, Google APIs [Android 4.3]
4 8 src
4 [§ netlearn2develop.Fragments
[+ [J] Fragment1.java
b |J] Fragment2java
I+ 4J] FragmentsActivity.java
i,lj gen [Generated Java Files]
% assets
2 hin
4 [ res
(= drawable-hdpi
[ drawable-|dpi
[ drawable-mdp
c
4 == layout

- drawable-xhdpi

i fragment].xml
|2] fragment2.xml
2 mainxml
- [ values
a1 AndroidManifestaomnl
|=| proguard.cfy

project.properties

public class Fragmentl extends Fragment {
@Override
public View onCreateView(LayoutInflater inflater, ViewGroup container,
Bundle savedInstanceState) {
Log.d("Fragment 1", "onCreateView");
// ---Inflate the layout for this fragment---
return inflater.inflate(R.layout.fragmentl, container, false);

6. Noi dung file Fragmentl.java:
7. Noi dung file Fragment2.java:

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);

}

@Override
public void onStart() {
super.onStart();
// ---Button view---
Button btnGetText = (Button) getActivity()
.findvViewById(R.id.btnGetText);
btnGetText.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {




TextView 1bl = (TextView) getActivity().findviewById(

R.id.lblFragmentl);
Toast.makeText(getActivity(), 1lbl.getText(),
Toast.LENGTH_SHORT)
.show();

1)

8. Sau khi chay:

This is fragment #2
Get text in Fragment #1

3.3.1 Thém fragment trong thoi gian thyc thi (khong khai
bao trong layout):

<?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" >

</LinearLayout>

1. Stura lai file main.xml, x6a bo khai bao 2 fragment trong
nay:
2. Sta ham onCreate cua FramentActivity nhu sau:

Chay ung dung va thay doi hudéng ctia man hinh (bat auto-rotate trén
thiét bi va quay man hinh theo huéng can thiét, hoic bdm Ctrl+F11 néu

@0verride
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
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 {
// ---portrait mode---

Fragment2 fragment2 = new Fragment2(); )
fragmentTransaction.replace(android.R.id.content, fragment2);

¥
// ---add to the back stack---

fragmentTransaction.addToBackStack(null);
fragmentTransaction.commit();



dang chay trén emulator), ta s& quan sat thiy 2 fragment khac nhau duoc
gan vao Activity khi thiét bi dang ¢ 2 hudng khac nhau nhu hinh duéi:

This is fragment #2
Get text in Fragment #1
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3.3.2 Vong doi cia Fragment

User navigates The fragment s

backward or addec 20 e back
Iragment is stack, then
removecheplaced  ramovecieplaced
v '
onPause()
The tragment
v v retums to the
layout from the
Dack stack

Pé hiéu ré hon vong doi cia mot Frament, chung ta nap chong tat ca
ca cac ham sy kién tuong ing trong va ghi ra log:

88



@Override
public void onAttach(Activity activity) {
super.onAttach(activity);
Log.d("Fragment 1", "onAttach");

}

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
Log.d("Fragment 1", "onCreate");

}

@Override

public void onActivityCreated(Bundle savedInstanceState) {
super.onActivityCreated(savedInstanceState);
Log.d("Fragment 1", "onActivityCreated");

}

@Override

public void onStart() {
super.onStart();
Log.d("Fragment 1", "onStart");

}

@Override

public void onResume() {
super.onResume();
Log.d("Fragment 1", "onResume");

}

@Override

public void onPause() {
super.onPause();
Log.d("Fragment 1", "onPause");

}

@Override

public void onStop() {
super.onStop();
Log.d("Fragment 1", "onStop");

}

@Override
public void onDestroyView() {

super.onDestroyView();
Log.d("Fragment 1", "onDestroyView");

}

@Override

public void onDestroy() {
super.onDestroy();
Log.d("Fragment 1", "onDestroy");

}

@Override

public void onDetach() {

super.onDetach();
Log.d("Fragment 1", "onDetach");



Chay tng dung trén thiét bi Android, thyc hién céac thao tic bim
phim Home, Back, m¢ ting dung khéc... va theo doi thur tu ctia cac sy kién
trén trong cira so6 LogCat s& cho ban khéi niém chic chin nhét vé vong doi
cua cac Frament:

11-03 23:24:29.398

11-03 23:24:29.398:
11-03 23:24:29.398:
11-03 23:24:29.398:
11-03 23:24:29.398:
11-03 23:24:29.398:
11-03 23:24:33.835:
11-03 23:24:33.835:
11-03 23:24:33.835:
11-03 23:24:33.835:

: D/Fragment 1(11354): onAttach
D/Fragment 1(11354): onCreate
D/Fragment 1(11354): onCreateView
D/Fragment 1(11354): onActivityCreated
D/Fragment 1(11354): onStart
D/Fragment 1(11354): onResume
D/Fragment 1(11354): onPause
D/Fragment 1(11354): onStop
D/Fragment 1(11354): onDestroyView
D/Fragment 1(11354): onDestroy

11-03 23:24:33.835: D/Fragment 1(11354): onDetach
11-03 23:24:33.914: D/Fragment 1(11354): onAttach
3.3.3 Twong tac gitra cac fragment
Trong vi du trén, khi thuc hién bam vao nt bAm trong Fragment2, ta
tién hanh lay va hién thi xau ky tu chtra trong TextView cua Fragmentl

@Override
public void onStart() {
super.onStart();
// ---Button view---
Button btnGetText = (Button) getActivity()
.findViewById(R.id.btnGetText);
btnGetText.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
TextView 1bl = (TextView)
getActivity().findViewById(

R.id.lblFragmentl);
Toast.makeText(getActivity(), lbl.getText(),

Toast.LENGTH_SHORT)
.show();

})s
}

dudi dang Toast:
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Do 2 fragment thudc cung mot Activity, nén ta ¢ thé truy xuat dén
View trong mdi fragment thong qua Activity chung nay. Activity chua
fragment duoc liy théng qua phuong thirc getActivity().

' Fragments
This is fragment #2
R T

This is fragment #1
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CHUONG 4: GIAO DIEN NGUOI DUNG CUA UNG
DUNG ANDROID

Ma bai: MD37.04

Trong cac chuong trudc ta d3 1am quen véi thanh phan co ban cua
giao dién Android 1a Activity va vong doi ciia nd. Tuy nhién ban than
Activity khong phai nhitng thir chiing ta nhin thy trén man hinh dién thoai,
thay vao d6 Activity can v& cac thanh phin d6 hoa khac bén trong no, 1a
cac View va ViewGroup. Trong chuong nay chung ta s& tim hiéu chi tiét
hon vé cac View va ViewGroup trong Android dé tao nén giao dién d6 hoa
cua tng dung, cling nhu cach thurc twong tac voi chung.

4.1 View va ViewGroup

Nhu da dé cép ¢ trén, mdi Activity mudn hién thi giao dién d6 hoa
can chtra cac thanh phén giao dién khac nhu nut bam, cac nhan, cac 6 nhap
lidu, checkbox, radio button... Nhitng thanh phan nhu vy trong Android
duoc goi chung 1a cac View. Tat ca cac View déu dugc ké thira tir 16p
android.view.View.

Mot hodc nhiéu View cé thé dugc nhoém lai véi nhau trong mot
ViewGroup. Mdi ViewGroup ciing 13 mot View, dugc dung dé nhom cac
View con bén trong n6 va hién thi chung theo mét thir ty hay quy luat nao
d6. Moi ViewGroup déu duoc ké thira tir 16p android.view.ViewGroup.

Céc loai ViewGroup pho bién nhat trong Android bao gom:

. LinearLayout
" AbsoluteLayout
. TableLayout

. RelativeLayout
n FrameLayout
= ScrollView

Céc View va ViewGroup tao thanh giao dién cua Activity va thuong
dugc mo ta ngay trong file layout cia activity, nam trong thu muc
res/layout (file mail.xml trong cac vi du trudc do). Vi du:
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Mot s6 thudc tinh chung cho cac View va ViewGroup dugc ké ra
trong bang dudi day:

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

<LinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill_parent"”
android:layout_height="fill_parent"”
android:orientation="vertical"” >

<Button
android:layout _width="160dp"
android:layout_height="wrap_content"”
android:layout_gravity="Lleft"
android:layout_weight="1"
android:text="Button" />

<Button
android:layout_width="160dp"
android:layout_height="wrap_content™”
android:layout_gravity="center"”
android:layout_weight="2"
android:text="Button" />

<Button
android:layout_width="160dp"
android:layout_height="wrap_content"”
android:layout_gravity="right"
android:layout_weight="3"
android:text="Button" />

</LinearlLayout>

Mbét s6 thudc tinh chung cho cac View va ViewGroup dugc ké ra

trong bang dudi day:

Tén thugc tinh Mo td

layout width Chiéu rong ctia View|ViewGroup

layout_height Chiéu cao ctia View|ViewGroup

layout_marginT Chiéu rong khoang tréng (1&) phia trén cua
op View

layout_marginB Chiéu rong khoang tréng (18) phia duéi cua
ottom View

layout_marginL Chiéu rong khoang trong (1&) phia bén trai
eft cua View

layout_marginRi Chiéu rong khoang tréng (18) phia bén phai
ght cua View
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layout_gravity Cach xép dat View (trai, phai, trén, dudi,

giita theo chiéu doc, giira theo chiéu ngang)

Phan tiép theo s& mé ta chi tiét hon vé mot s6 loai ViewGroup phd
bién trén. Can chi ¥ rang trong thyuc té sir dung, giao dién d6 hoa cta tmg
dung thudng dugc tao thanh béi mot t6 hop phan cip gitta cac loai
ViewGroup khéic nhau.
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4.1.1 LinearLayout

LinearLayout sip xép cac view con bén trong nd theo mot cot (tir
trén xudng dudi) hodc theo mot hang (tir trai qua phai). Cac view con dugc
xép doc hodc ngang tuy thudc vao tham sd android:orientation cua
LinearLayout, gi4 tri cta tham sb nay c6 thé 1a “vertical” (cho layout doc)
hoac “horizontal” (cho layout ngang).

Xem vi du sau:

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

<LinearlLayout 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="100dp"
android:layout_height="wrap_content”
android:text="@string/hello"” />

<Button
android:layout_width="160dp"
android:layout_height="wrap_content”
android:onClick="onClick"
android:text="Button" />

</LinearlLayout>

Layout trén bao gé)m mot LinearLayout theo chiéu doc, chta 1 view
bén trong 1a doan chit “Hello world” va nit bAm “Button” bén dudi né.
Chiéu rong va cao cua LinearLayout 1a fill parent, tirc 12 né s& chiém hét
chiéu rong, chiéu dai cua view me (trong truong hop nay 1a Activity, tic 1a
toan man hinh). Chiéu rong cta textview 1a 100dp (pixel khong phu thudc
vao mat d6 man hinh, chi tiét xem bén dudi), chiéu cao cua text nay la
wrap_content tirc 13 chiéu cao sé& duoc liy biang dung chiéu cao cua ndi
dung chira trong nd (phu thudc vao sé dong chit, kich thudce chit, khoang
cach. .. thuc té).

Céc don vi do kich thudc trong Android c6 céac loai sau:

. dp (hoic dip) - Density-independent pixel (diém
anh khong phu thuoc vao mat do man hinh). 1 dp twong duong
véi 1pixel trén man hinh c¢6 mat d6 diém anh 160 dpi (160
pixel trén mdi inch man hinh). Pay 1a don vi khuyén dung
trong hau hét cac truong hop dat kich thuéc cua view trong
layout. Chi tiét hon vé mat do man hinh & bén dudi.
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. sp - Scale-independent pixel, don vi nay tuong tu
dp, dugc dung khi mo ta kich thuac font chir (font size)

. pt - Point. 1 point = 1/72 inch, dua trén kich
thuoc vat 1y that cia man hinh.

. px — Pixel — mot pixel vat 1y trén man hinh, don
vi nay khong duoc khuyén dung trong thiét ké giao dién ung
dung vi giao dién s& hién thi khong dong nhat trén cac man
hinh c6 d¢ phan giai khac nhau.

Trong vi du & trén, nat bAdm c6 chiéu rong 1a 160dp, va textview 1a
100dp, dé hiéu duoc kich thuée nay, trudc hét ta xem khai niém kich thudc
va mat d6 man hinh trong Android. Ta xét trén vi du cu thé: dién thoai
Nexus S cua Google. Thiét bi ndy c6 man hinh 4 inch theo dwong chéo,
2.04 inch theo chiéu ngang, v6i 6 phan giai 480x800 pixel. Chiéu rong
2.04 inch véi 480 pixel cho ta mat d6 diém anh khoang 235 dpi (dots per
inch — diém anh mdi inch) — xem hinh bén dudi.

Screen Size
2.04 inches pixel density = |
480 pixels 480/2.04 =235 ‘

800 pixels

Android dinh nghia 4 loai mat o man hinh nhu sau:
. Mat do thap: Low density (Idpi) - 120 dpi
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. Mat do trung binh: Medium density (mdpi) - 160
dpi

. Mat d6 cao: High density (hdpi) - 240 dpi

. Mat do rat cao: Extra High density (xhdpi) - 320
dpi

MJi thiét bi s& duoc Xép vao mdt trong cac loai mat do trén, vi du
thiét bi Nexus S & trén s& duoc xép vao thiét bi mat do cao, do mat do man
hinh (235dpi) gin nhat v6i mat d6 hdpi — 240dpi. Con dién thoai The HTC
Hero, c6 man hinh 3.2inch, d0 phan giai 320x480 c6 mat do 180dpi s€
dugce xép vao dién thoai mat do trung binh (mdpi) do gan nhat véi con sb
160dpi.

Duéi ddy 1a giao dién cua layout trén chay trén 2 thiét bi c6 kich
thudc va do phan gidi khac nhau. Hinh bén trai 1a thiét bi 4 inch, do phan
giai 480x800 (mat d6 235dpi — hdpi), hinh bén phai 1 thiét bi 3.2 inch, do
phan giai 320x480 (mat do 180dpi).

N
" 5556iHero_dps 180 . y—]

DAl @ 2:220n

Lavouts
SN S ST
Button

C6 thé thay mdc du chay trén 2 thiét bi d6 phan giai, kich thudc va
mat d6 khac nhau, nhung niit bAm va text c6 kich thuéc rat ddng nhat (nat
bam chiém khoang 1/2 chiéu ngang man hinh).

Kich thudc thyc té (tinh bang pixel vat 1y) duoc tinh tir kich thudc dp
nhu sau:
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Kich thudc pixel that = dp * (dpi / 160), & do dpi = 120, 160, 240,
hodc 320 tury thudc vao man hinh thiét bi.

O vi du trén, nat bAm trén man hinh bén trai s& ¢ kich thude that 1a:
160*(240/160) = 240 pixel, con trén man hinh bén phai s€ 1a
160*(160/160) = 160 pixel.

Néu ta thay don vi dp trong khai bao layout & trén thanh don vi px
nhu dudi day:

<TextView
android:layout_width="100px"
android:layout_height="wrap_content"”
android:text="@string/hello" />
<Button
android:layout_width="160px"
android:layout_height="wrap_content™”
android:onClick="onClick"
android:text="Button" />

thi két qua sé la:

; -
Ml @ 2:56m

4

Nhu vay c6 thé thay viéc s dung don vi px trong thiét ké UI la
khong nén, ma nén str dung don vi dp, don vi nay da bao gém viéc thich
nghi giao dién vai cac kich thudc man hinh khac nhau.

Néu thay tham s6 android:orientation="vertical" cia linearlayout
thanh android:orientation="horizontal", sé thu duoc:
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4.1.2 AbsoluteLayout

AbsoluteLayout cho phép dat cac view con bén trong n6 tai vi tri

chinh xéc, ¢ dinh, tinh theo px hoic dp. Layout loai nay khong linh hoat
va khong thich nghi dugc véi su thay d6i cia d6 phan gidi man hinh, vi vay
khéng duoc khuyén dung trong cac phién Android gan ddy. Vi vy cho dén
thoi diém hién tai, ta c6 thé quén di loai layout nay.

4.1.3 TableLayout

Tablelayout cho phép sip xép cic view con bén trong nod theo dong
va cOt. Mdi dong duoc dit trong thé <TableRow>, mdi view con trong
TableRow duogc dat trong mét 6 cia dong, chiéu rong cua mdi cdt dugce xac
dinh bang chiéu rong 16n nhat cta cac 6 trong cot do.

Xét vi du sau:
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<TablelLayout xmlns:android="http://schemas.android.com/apk/res/android"”
android:layout_width="filLLl_parent"
android:layout_height="fill _parent” >

<TableRow>

<TextView
android:text="User Name:"
android:width="120dp" />

<EditText
android:id="@+1d/txtUserName"
android:width="200dp" />
</TableRow>

<TableRow>
<TextView android:text="Password:" />

<EditText
android:id="@+id/txtPassword"
android:password="true" />
</TableRow>

<TableRow>
<TextView />

<CheckBox
android:id="@+1d/chkRRememberPassword"
android:layout_width="fill_parent"”
android:layout_height="wrap_content"”
android:text="Remember Password" />
</TableRow>

<TableRow>
<Button
android:id="@+1d/buttonSignIn"
android:text="Log In" />
</TableRow>

</TablelLayout>

Két qua cia layout trén khi chay trén emulator s& nhu sau:

. Layouts

r Nam

Remember Password

LogIn
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4.1.4 RelativeLayout

RelativeLayout cho phép cac view con bén trong duoc sdp dit twong

do6i voi nhau va tuong doi so voi view me.

<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android"

android:id="@+1d/RLayout"”
android:layout_width="f1ilLLl_parent"
android:layout_height="fill_parent" >

<TextView

android

android

android

<EditText

android

android

android

<Button

android:
android:

android

android

<Button

android:
android:
android:
android:
android:
rtext="Cancel" />

android

:id="@+id/LblLComments"
android:
android:

layout_width="wrap_content"
layout_height="wrap_content"

:layout_alignParentLeft="true"
android:

layout_alignParentTop="true"

rtext="Comments" />

:id="@+1id/txtComments"
android:
android:
:layout_alignlLeft="@+id/LblLComments"
android:
android:
:textSize="18sp" />

layout_width="fill_parent"”
layout_height="170px"

layout_below="@+1d/LblLComments"
layout_centerHorizontal="true"

id="@+id/btnSave"
layout_width="125px"

:layout_height="wrap_content"”
android:
android:
:text="Save" />

layout_alignRight="@+1d/txtComments"
layout_below="@+1d/txtComments"

id="@+1id/btnCancel "
layout_width="124px"
layout_height="wrap_content"
layout_alignLeft="@+1id/txtComments"
layout_below="@+id/txtComments"

</Relativelayout>

Két qua cta layout trén nhu sau:

S55& detrond 40

. Layouts

Cancel
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Mbi view con trong relativelayout c6 mot s6 thudc tinh nhat dinh
gitip ching can chinh theo view me hoic theo cac view khac cung cap. Ta
c6 thé thay cac thudc tinh nay trong vi du ¢ trén nhu:

. layout_alignParentTop — xép trén cung so voi
layout me

. layout_alignParentLeft — can trai so véi layout
me

. layout_alignLeft — can trai so v&i layout khac (co
id duoc chi ra trong gia tri cua thudc tinh nay)

. layout_alignRight — can trai so vai layout khac
(c6 id duoc chi ra trong gia tri cua thude tinh nay)

. layout_below — dat xuéng duéi layout khac (c6 id
duogc chi ra trong gia tri cua thudc tinh nay)

. layout_centerHorizontal — cin giita theo chiéu

ngang so vaéi layout me (relativelayout hién tai)
4.1.5 FrameLayout
La layout dugc dung dé hién thi mot view bén trong. View con cua
Framlayout luon dugc can phia trén, bén trai so voi layout me nay. Néu ban
thém nhiéu hon 1 view vao bén trong FrameLayout, thi cdc view ndy s&
nam chong 1én nhau nhu vi du dudi day.

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

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

<FramelLayout
android:layout_width="wrap_content"”
android:layout_height="wrap_content"
android:layout_alignLeft="@+id/LblLComments"
android:layout_below="@+id/LblLComments"
android:layout_centerHorizontal="true" >

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

<Button
android:layout_width="124dp"
android:layout_height="wrap_content"
android:text="Print Picture"” />
</FrameLayout>

</Relativelayout>
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. Layouts

4.1.6 ScrollView
ScrollView la mot FrameLayout dic biét, cho phép ngudi dung cudn
doc man hinh khi ndi dung bén trong cta ScrollView chiém nhiéu dién tich

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

<LinearlLayout
android:layout_width="fill_parent"”
android:layout_height="wrap_content"”
android:focusable="true"
android:focusableInTouchMode="true"
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="@+1id/button5"
android:layout_width="fill_parent"”
android:layout_height="wrap_content"”
android:text="Button 5" />
</LinearlLayout>

</ScrollView>
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hon view me.

Trong vi du trén, EditText ¢ gitta dugc dat chiéu cao 1én dén 600dp
dé chic chan n6 vuot qua chiéu cao cia man hinh dién thoai, khi d6 khi
chay trén dién thoai/emulator, ta s€ théy view duoc ¢6 thé cudn Ién, cudn
xudng (Xem hinh bén duéi).

. Layouts

Button 1

Button 2

Button 3

Button 4

Button 5

4.2 B6 cuc giao dién thich nghi véi hwéng man hinh
(ngang /doc)

Mot tinh nang xuat hién trén hau hét cac dién thoai thong minh hién
hanh 1a tinh nang tu dong thay d6i hudng hién thi cia man hinh tir doc sang
ngang hodc ngugc lai khi nguoi dung xoay dién thoai theo hudng tuong
mg. Android cling khong ngoai 18, khi thiét bi thay d6i hudng tir doc sang
ngang hoac nguoc lai, activity hién tai s€ v€ lai cac view con cua minh theo
hudéng moi, khi d6 ham onCreate cuia Activity sé duogc goi lai tur dau. Mt
khac, do dién tich va ty 1& ving hién thi trong huéng doc va huéng ngang
khac nhau tuong di nhiéu, nén khi thiét ké layout ta can c6 bién phap thich
hop cho sy thay d6i nay.

C6 2 phuong phap pho bién dé thiét ké layout thich nghi voi su thay
d6i nay:
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. Neo — neo (xép ¢ dinh) cac view con theo cac
canh ciia man hinh. Pay 1a cach dé lam nhat, khi kich thudc
man hinh thay d6i, vi tri cia cac layout con s& dugc xép lai
nhung van cin theo cac canh gan nhat.

n Thay dbi kich thudc va vi tri — cach 1am tén cong
hon va linh hoat hon va sap xép lai toan bo layout caa cac view
con khi c6 sy thay ddi v& man hinh. Ngoai ra con co thé
thém/bét view con véi nhitng huéng nhat dinh.

Ta s& xem vi du cy thé cho 2 phuong an trén.

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

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

<Button
android:id="@+1id/button1”
android:layout_width="wrap_content"”
android:layout_height="wrap_content”
android:layout_alignParentLeft="true"
android:layout_alignParentTop="true"
android:text="Top Left" />

<Button
android:id="@+1id/button2"
android:layout_width="wrap_content"
android:layout_height="wrap_content"”
android:layout_alignParentRight="true"
android:layout_alignParentTop="true"
android:text="Top Right" />

<Button
android:id="@+1id/button3"”
android:layout_width="wrap_content"”
android:layout_height="wrap_content"
android:layout_alignParentBottom="true"
android:layout_alignParentLeft="true"
android:text="Bottom Left" />

<Button
android:id="@+1id/button4”
android:layout_width="wrap_content”
android:layout_height="wrap_content”
android:layout_alignParentBottom="true"
android:layout_alignParentRight="true"
android:text="Bottom Right" />

<Button
android:id="@+1id/button5"
android:layout_width="fill_parent”
android:layout_height="wrap_content”
android:layout_centerHorizontal="true"
android:layout_centerVertical="true"
android:text="Middle" />

</RelativelLayout>
4.2.1 Neo cac view con theo cac canh man hinh
Trong vi du trén button]l dugc neo theo goc trén bén trai, button2 —
gbc trén bén phai, button3 — gdc dudi bén trai, buttond4 — goc dudi bén phai,
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button5 — chinh gitta man hinh. Layout trén khi hién thi trén man hinh doc
va ngang s€ nhu sau:

. Layouts

Top Left Top Right

Bottom Left Bottom Right

Top Right

Bottom Left Bottom Right

4.2.2 Thay doi kich thuée va vi tri
Trong phuong phap nay, thong thuong mdi huéng man hinh s& cé
mot layout riéng. Layout nay co thé duoc cu hinh trong code, hodc dit file
layout vao thu muc cdu hinh sin dé hé théng tu chon lya chon trong qua
trinh chay. Dé tao layout riéng cho Activity trén trong man hinh ngang, ta
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tao thu muc layout-land trong thu muc res, sau d6 tao file main.xml (tring
trén vai file layout trong thu muc res/layout), véi nd1 dung nhu sau:

Pé y thdy layout ndy c6 7 nat thay vi 5 nit nhu layout mic dinh (cho
man hinh doc). Két qua hién thi cho man hinh ngang s& xuét hién thém 2
nat bam & trén va dudi man hinh, cin gitta theo chiéu ngang nhu hinh dudi:
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<?xml version="1.0" encoding="utf-8"?>
<Relativelayoutandroid:layout _width xmlns:android="http://schemas.android
android:layout_height="fill_parent"

fill _parent=

nn

>

<Button
android:id="@+1id/buttonl”
android:layout_width="wrap_content™”
android:layout_height="wrap_content”
android:layout_alignParentLeft="true"
android:layout_alignParentTop="true"
android:text="Top Left" />

<Button
android:id="@+1id/button2”
android:layout_width="wrap_content”
android:layout_height="wrap_content”
android:layout_alignParentRight="true"
android:layout_alignParentTop="true"
android:text="Top Right" />

<Button
android:id="@+1id/button3”
android:layout_width="wrap_content”
android:layout_height="wrap_content"
android:layout_alignParentBottom="true"
android:layout_alignParentLeft="true"
android:text="Bottom Left" />

<Button
android:id="@+1id/button4”
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_alignParentBottom="true"
android:layout_alignParentRight="true"
android:text="Bottom Right" />

<Button
android:id="@+1id/button5"
android:layout_width="fill_parent"”
android:layout_height="wrap_content"
android:layout_centerHorizontal="true"
android:layout_centerVertical="true"
android:text="Middle" />

<Button
android:id="@+1id/button6"”
android:layout_width="180px"
android:layout_height="wrap_content”
android:layout_alignParentTop="true"
android:layout_centerHorizontal="true"
android:layout_centerVertical="true"
android:text="Top Middle" />

<Button
android:id="@+1id/button7"
android:layout_width="180px"
android:layout_height="wrap_content”
android:layout_alignParentBottom="true"
android:layout_centerHorizontal="true"
android:layout_centerVertical="true"
android:text="Bottom Middle" />

</Relativelayout>

.com/apk/res/android"
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. Layouts

Top Left Top Middle Top Right

Bottom .
Bottom Left Middle Bottom Right

Ngoai ra khi thay doi huéng man hinh, Activity s& duoc vé lai hoan
toan tir dau, va s& trang thai hién tai s€ mét, bao gém gia tri cua cac truong,
ndi dung cua cac view khong dugc dat tén trong layout... Vi vay, trong
truong hop can thiét luu trit trang thai hién tai ctia Activity, viéc ta can lam

@Override
public void onSaveInstanceState(Bundle outState) {
// ---save whatever you need to persist---

outState.putString("ID", "1234567890");
super.onSavelInstanceState(outState);

}

@Override

public void onRestoreInstanceState(Bundle savedInstanceState) {
super.onRestoreInstanceState(savedInstanceState);
// ---retrieve the information persisted earlier---
String ID = savedInstanceState.getString("ID");

}
1a nap chong 2 ham sau:

Dit liéu can luu trit duoc chua trong mot doi tuong Bundle, chi tiét
vé dbi tugng nay va céac loai dit liéu co thé luu trit trong nd ban doc ty tim
hiéu coi nhu bai tap. Trong vi du trén ta di tién hanh luu va lay lai gi tri
ciia mot chudi (“0123456789”) vao Bundle duéi tén 1a “ID”.

4.2.3 Piéu khién hwéng ciia man hinh
Trong mot sd truong hop, ta can thiét ké mot s Activity chi hd tro
mot loai huéng man hinh cuy thé. Vi du man hinh xem phim co thé duoc
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thiét 14p chi c6 huéng nam ngang, hay man hinh goi dién thoai duogc thiét
1ap ludn ludn hién thi theo chiéu doc.

Pé lam viéc nay, ta co thé khai bao thudc tinh cua activity twong (mg
trong file Manifest hodc c4u hinh trong ma ngudn ctia ham onCreate twong
g véi Activity can thiét 1ap.

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
// ---change to landscape mode---

setRequestedOrientation(ActivityInfo.SCREEN_ORIENTATION_LANDSCAPE);
}

Vi du vé cau hinh hudng ludn nam ngang trong ma nguon:

Va trong Manifest:
4.3 Str dung trinh don (Menu)

Trinh don dung dé hién thi cac hanh dong thuong it dung hon va

khong hién thi tryc tiép 1€én man hinh. Trong Android ¢6 2 loai trinh don:
. Trinh don chinh (Options menu) — hién thi cac
hanh dong lién quan dén toan bo Activity hién tai. Trong
<activity
android:name=".0OrientationsActivity"

android:label="@string/app_name"
android:screenOrientation="Llandscape" >

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

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

</activity>

Android, dé kich hoat trinh don nay, ta bAm nit Menu cua thiét
bi (phim ctrng hodc phim 4o trén man hinh)

. Trinh don ngit canh (Context Menu) — hién thi
cac hanh dong lién quan dén mot view cu thé trén man hinh,
trinh don ndy dugc kich hoat bang cach bim va giit ngon tay
(long tap) trén view can kich hoat trinh don ngit canh.
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Hinh dudi day minh hoa trinh don chinh (bén trai) va trinh don ngit
canh khi bam va giir trén anh (bén phai) ctia ing dung Browser (trinh duyét
web):

New tab
New incognito tab

Save to bookmarks & B
Save image

Bookmarks View image
ew al

Shere page Set as wallpaper

Find on page

Request desktop site

Save for offline reading

Vé mat lap trinh, 2 loai menu nay st dung cing mot 16p
(android.view.Menu) va chtta cac d6i tuong gibng nhau
(android.view.Menultem), vi vy ta tao san 2 phuong thirc d¢ dung chung
cho 2 loai menu nay dé tao menu véi cac item bén trong va xir 1y su kién
bam vao ting item nhu dudi day:

Ham CreateMenu dung dé thém 7 items vao menu co sin (dugc
truyén vao dang tham sb):

private void CreateMenu(Menu menu) {

menu.setQwertyMode(true);
MenuItem mnul = menu.add(@, @, @, "Item 1");

{
mnul.setAlphabeticShortcut('a');
mnul.setIcon(R.drawable.ic_Llauncher);
}
MenuItem mnu2 = menu.add(e@, 1, 1, "Item 2");
{
mnu2.setAlphabeticShortcut('b');
mnu2.setIcon(R.drawable.ic_Launcher);
}
MenuItem mnu3 = menu.add(@, 2, 2, "Item 3");
{
mnu3.setAlphabeticShortcut('c');
mnu3.setIcon(R.drawable.ic_Llauncher);
}
MenuItem mnu4 = menu.add(@, 3, 3, "Item 4");
{
mnu4.setAlphabeticShortcut('d’);
}

menu.add(e, 4, 4, "Item 5");
menu.add(@, 5, 5, "Item 6");
menu.add(@, 6, 6, "Item 7");



Ham MenuChoice dé xur 1y su kién twong Gmg véi menu item dugc
lua chon (truyén vao dang tham sé). V61 muc dich minh hoa, khi mdt menu
item dugc chon, ta chi don gian hién thj tén cta item d6 dudi dang Toast.

private boolean MenuChoice(MenuItem item) {
switch (item.getItemId()) {
case 0:
Toast.makeText(this, "You clicked on Item 1", Toast.LENGTH_LONG)
.show();
return true;
case 1:
Toast.makeText(this, "You clicked on Item 2", Toast.LENGTH_LONG)
.show();
return true;
case 2:
Toast.makeText(this, "You clicked on Item 3", Toast.LENGTH_LONG)
.show();
return true;
case 3:
Toast.makeText(this, "You clicked on Item 4", Toast.LENGTH_LONG)
.show();
return true;
case 4:
Toast.makeText(this, "You clicked on Item 5", Toast.LENGTH_LONG)
.show();
return true;
case 5:
Toast.makeText(this, "You clicked on Item 6", Toast.LENGTH_LONG)
.show();
return true;
case 6:
Toast.makeText(this, "You clicked on Item 7", Toast.LENGTH_LONG)
.show();
return true;

}

return false;

4.3.1 Trinh don chinh
Pé  hién thi trinh don chinh, ta nap chong ham
onCreateOptionMenu(Menu menu) va thém cac menu item vao d6i tuong

@0verride

public boolean onCreateOptionsMenu(Menu menu) {
super.onCreateOptionsMenu(menu);
CreateMenu(menu);
return true;

}
menu (trong tham sb ctia ham):

Pé hién thi menu nay luc chay ung dung, ta bAm phim MENU cua
thiét bi.

DPé xur 1y su kién chon mdt item trong menu hién ra, ta can nap chéng

ham onOptionsltemSelected(Menultem item):

@Override
public boolean onOptionsItemSelected(Menultem item) {
return MenuChoice(item);

}

112



Hinh bén dudi minh hoa menu chinh dugc tao ¢ trén trong truong
hop thiét 1ap SDK nho nhat duoc hd trg trong AndroidManifest.xml >=10
(hinh bén trai) va < 10 (hinh bén phai) (<uses-
sdkandroid:minSdkVersion="“10" />).

M rdnont &

Item 1
Item 2
Item 3
Item 4
Item 5

Item 6

Item 7

4.3.2 Trinh don ngir cinh
Pé hién thi trinh don nglt canh, ta nap chong ham
onCreateContextMenu(Menu menu) va thém cac menu item vao ddi tuong

@Override
public void onCreateContextMenu(ContextMenu menu, View view,
ContextMenuInfo menuInfo) {
super.onCreateContextMenu(menu, view, menuInfo);
CreateMenu(menu);

}
menu (trong tham sb ctia ham):

Pé xur 1y su kién chon mot item trong menu hién ra, ta can nap ch(‘A)ng
ham onContextltemSelected (Menultem item):

Dé gin menu nglr cdnh nay vao nit bam buttonl, ta thém code sau
vao ham onCreate cua activity:

@Override
public boolean onContextItemSelected(MenuItem item) {
return MenuChoice(item);
}



Button btn = (Button) findvViewById(R.id.buttonl);
btn.setOnCreateContextMenuListener(this);

Pé hién thi menu nay luc chay tng dung, ta bdm va giir ngdn tay 1én
trén nt bAm button1, trinh don hién ra nhu hinh bén dudi:

» 555adacvod 40

Item 1
Item 2
Item 3
Item 4
item 5

Item 6

Item 7

4.4 Str dung thanh tac vu (Action Bar)

Cung véi Fragment, mot tinh nang méi dugc gidi thiéu tr Android
3.0 HoneyComb 1a thanh tic vu bén trong tmg dung (Action Bar) dé thay
thé cho thanh tiéu dé cii. Action bar bao gém icon cua ing dung va tiéu dé
clia Activity & bén trai. Ngoai ra nguoi dung c6 thé tuy chon dit ¢ bén phai
cac nat bAm dic biét, goi 1a action item. Hinh bén dudi minh hoa action bar
ctia tmg dung email trong Android véi icon tng dung, tiéu dé email va 4
action item ¢ bén phai:
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Action Bar dung chung menu chinh (option menu) nhu mo ta trong
phan trudc. Dé cic menu item trong menu chinh hién thi trén Action bar
dudi dang cac action item, ta chi can goi ham mnul.setShowAsAction()

private void CreateMenu(Menu menu) {
MenuItem mnul = menu.add(®, @, @, "Item 1");

{
mnul.setIcon(R.drawable.ic_Llauncher);
mnul.setShowAsAction(MenuItem.SHOW_AS_ACTION_IF_ROOM
| MenuItem.SHOW_AS_ACTION_WITH_TEXT);
}
MenuItem mnu2 = menu.add(®, 1, 1, "Item 2");
{
mnu2.setIcon(R.drawable.ic_Llauncher);
mnu2.setShowAsAction(MenuItem.SHOW _AS_ACTION_IF_ROOM
| MenuItem.SHOW_AS_ACTION_WITH_TEXT);
}
MenuItem mnu3 = menu.add(@, 2, 2, "Item 3");
{
mnu3.setIcon(R.drawable.ic_Llauncher);
mnu3.setShowAsAction(MenuItem.SHOW _AS_ACTION_IF_ROOM
| MenuItem.SHOW_AS_ACTION WITH_TEXT);
}
MenuItem mnu4 = menu.add(@, 3, 3, "Item 4");
{
mnu4.setShowAsAction(MenuItem.SHOW _AS_ACTION_IF_ROOM
| MenuItem.SHOW_AS_ACTION WITH_TEXT);
}
MenuItem mnu5 = menu.add(@, 4, 4, "Item 5");
{
mnu5.setShowAsAction(MenuItem.SHOW _AS_ACTION_IF_ROOM
| MenuItem.SHOW_AS_ACTION WITH_TEXT);
}

}

cua moOi menu item.

Két qua khi chay trén thiét bi nhu bén dudi.
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Pdi voi man hinh doc, ¢6 it dién tich dé hién thi action item hon (2
cai), 3 item con lai s€ hién thi duéi dang trinh don chinh binh thudng:

. MyActionBar . .

Pdi voi man hinh ngang, nhiéu item dwoc hién thi dudi dang action
item hon (4 céi):

3534 Andieond 4 ot

. MyActionBar

d MuAet
AVACTN
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4.5 Xir Iy swr kién twong tic v6i cac thanh phan do hoa
Nguoi dung twong tic véi giao dién d6 hoa cia ung dung Android
dudi 2 muc do: mirc Activity va mac View. O miic Activity, 16p Activity
can nap chdng cic phuong thirc tuong tmg dugce dinh nghia sin. Mot sb
phuong thirc nhu vay c6 thé ké dén nhu:
. onKeyDown — duoc goi khi mot phim dugc nhan
xubng va sy kién nay chua dugc xu Iy boi bat cir view con nao
trong activty

. onKeyUp — duogc goi khi mot phim dugc nha ra
va sy Kién nay chua dugc Xt 1y boi bat ¢ view con nao trong
activty

. onMenultemSelected — duoc goi khi nguoi dung
Iya chon mot item trong menu dang dugc mo ra

" onMenuOpened — duoc goi khi mdt trinh don
duoc mo ra.

4.5.1 Nap chong ham xir Iy sw Kién ciia Activity
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@Override

public boolean onKeyDown(int keyCode, KeyEvent event) {

clicked",

clicked",

clicked",

}

Vi du:
4.5.2 Dang ky su kién cho tirng View

switch (keyCode) {
case KeyEvent.KEYCODE_DPAD_CENTER:
Toast.makeText(getBaseContext(), "Center was clicked",
Toast.LENGTH_LONG).show();
break;
case KeyEvent.KEYCODE_DPAD_LEFT:
Toast.makeText(getBaseContext(), "Left arrow was

Toast.LENGTH_LONG).show();
break;
case KeyEvent.KEYCODE_DPAD_RIGHT:
Toast.makeText(getBaseContext(), "Right arrow was

Toast.LENGTH_LONG).show();
break;
case KeyEvent.KEYCODE_DPAD_UP:
Toast.makeText(getBaseContext(), "Up arrow was clicked",
Toast.LENGTH_LONG).show();
break;
case KeyEvent.KEYCODE_DPAD_DOWN:
Toast.makeText(getBaseContext(), "Down arrow was

Toast.LENGTH_LONG).show();
break;

}

return false;

Mbi view trong Android c6 thé sinh ra cac su kién khi ngudi dung

tac dong 1én nd. Vi du nat bam sinh ra su kién onClick khi ngudi ding bam

vao no, EditText sinh ra sy kién onFocusChange khi nhan focus (nguoi

dung bam vao 6 nhap li¢u nay) hodac mat focus (khi view khac nhan focus).

pé dang ky su kién tuong tac vdi cac view, ta co thé s dung “lop

khong

tén”

(anonymous class) nhu vi du duéi day:
Button btnl = (Button)findViewByld(R.id.btn1);
btnl.setOnClickListener(btnListener);
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// ---create an anonymous class to act as a button click listener---
private OnClickListener btnListener = new OnClickListener() {
public void onClick(View v) {
Toast.makeText(getBaseContext(),

((Button) v).getText() + " was clicked",

Toast.LENGTH_LONG)
.show();

}
};

va:
Hodc s dung ham ndi bd khdong tén (anonymous inner class) nhu
Sau.

//---create an anonymous inner class to act as an onfocus listener---
EditText txtl = (EditText)findViewById(R.id.txtl);
txtl.setOnFocusChangelListener(new View.OnFocusChangelListener()

{

@Override

public void onFocusChange(View v, boolean hasFocus) {
Toast.makeText(getBaseContext(),

((EditText) v).getId() + " has focus - " + hasFocus,
Toast.LENGTH_LONG).show();

}

3
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CHUONG 5: THIET KE GIAO DIEN NGUOI DUNG VOI
CAC VIEW CO BAN

Trong chuong trudc, chung ta da lam quen voi céc loai viewgroup
trong Android va cach st dung chung dé sip xép cic view con trong
activity. Trong chuwong ndy ta s& lam quen véi cac loai view dung dé tao
nén giao di¢n dd hoa cho ung dung: cdc nut bam, chix, hinh anh, danh
sach...

5.1 Str dung cac View co ban trong Android

Phan nay mo ta mot s6 View co ban nhat thuong duoc dung dé tao
nén giao dién dd hoa cho tmg dung Android nhur:

» TextView

» EditText

» Button

» ImageButton

» CheckBox

» ToggleButton

» RadioButton

» RadioGroup
5.1.1 TextView
Nhu tén goi ciia nd, TextView dung dé hién thi doan van ban (dang
chit) Ién man hinh. Pay la view don gian nhat va dung rat nhiéu trong
Android, ta da gdp view nay ngay to du 4n HelloAndroid trong nhiing

<TextView
android:layout_width="filLl_parent"”
android:layout_height="wrap_content"
android:text="@string/hello" />

chuong dau tién:

Ngoai mot sé thudc tinh chung nhu layout width, layout_height, ban
c¢6 thé lya chon tuy chinh kich thuéc font chit (thuong tinh bang sp —
scalable pixel), loai font chir kiéu chit (in dam, in nghiéng), sé dong toi da
dé hién thi doan chii. ..
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Néu ban mudn cho phép ngudi dung thay déi/nhap ndi dung chit thi
can sir dung mot view ké thira tir TextView 1a EditText sé& dugc nhic dén &
phan dudi.

5.1.2 Button va ImageButton

Dung dé hién thi nat bAm 1én man hinh. Sy kién phé bién nhét cta
nat bam 1a sy kién onClick duoc sinh ra khi nguoi ding bam 1én niit bam
nay. Piém khac nhau giita Button va ImageButton 1a Button dung chir
(text) lam nhan, con ImageButton dung anh.

5.1.3 EditText
Ké thira tir 10p TextView, cho phép nguoi dung sira duoc nodi dung
chir trong no.
5.1.4 CheckBox
La mot loai nut bAm dic biét, c6 2 trang thai: chon (checked) va bd
chon (unchecked)
5.1.5 RadioButton va RadioGroup
RadioButton c6 2 trang thai la chon va bo chon, con RadioGroup
nhém cac RadioButton lai vdi nhau dé dam bdo cung mdt luc chi co toi da
01 RadioButton trong nhom c6 trang thai chon.
5.1.6 ToggleButton
Tuong ty nhu CheckBox, 1a mdt loai nut bam dic biét, co 2 trang
thai 1a bat (checked) va tat (unchecked).
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<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"”
android:layout_width="f1ilLLl_parent"
android:layout_height="filLl _parent"
android:orientation="vertical"” >

<Button
android:id="@+id/btnSave"
android:layout_width="filLLl_parent"
android:layout_height="wrap_content"”
android:onClick="btnSaved_clicked"

android:text="@string/save” />

<Button
android:id="@+1id/btnOpen"”
android:layout_width="wrap_content”
android:layout_height="wrap_content"”
android:text="0pen" />

<ImageButton
android:id="@+id/btnImg1"
android:layout_width="filLl_parent"
android:layout_height="wrap_content"
android:src="@drawable/ic_Llauncher" />

Ta s€ xem cac view co ban trén trong cung mdt vi du dudi day:
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<EditText
android:id="@+1id/txtName"
android:layout_width="f1ilLl_parent"
android:layout_height="wrap_content" />

<CheckBox
android:id="@+1id/chkAutosave”
android:layout_width="filLLl_parent”
android:layout_height="wrap_content"”
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="@+1id/rdbGpl1"
android:layout_width="filLLl_parent"
android:layout_height="wrap_content"”
android:orientation="horizontal" >

<RadioButton
android:id="@+id/rdb1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="0Option 1" />

<RadioButton
android:id="@+1d/rdb2"
android:layout_width="wrap_content"”
android:layout_height="wrap_content"”
android:text="0ption 2" />
</RadioGroup>

<ToggleButton
android:id="@+id/togglel™”
android:layout_width="wrap_content”
android:layout_height="wrap_content" />

</LinearlLavout>
Chay tmg dung véi activity co layout nhu trén, ta s& thay cac view co
ban nay duoc xép tir trén xudng dudi theo thtr ty nhu trén (do nam trong
LinearLayout). Thir thuc hién cac thao tac chon trén cac nat ToggleButton,
CheckBox va RadioButton ta s& thiy trang thai chon ctia chung nhu hinh
bén phai:
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. BasicViews]

Save

*

Option 1 Option 1
Option 2 ® Option 2

OFF ON

O nhap liéu (EditText) ¢ trén dugc thiét lap chiéu cao la
“wrap_content” nén chiéu cao cua no s& duoc tu dong diéu chinh khi ndi
dung bén trong thay doi:

This is a long sentence that spans
across multiple lines...

v Autosave

View RadioButton c¢6 thudc tinh orientation tuong tu nhu
LinearLayout, cho phép xép cac RadionButton bén trong theo chiéu doc
hodc chiéu ngang.

Mdbi view trong vi du trén déu duoc dit tén (dung thudc tinh
android:id), tén ndy duoc st dung trong ma ngudn dé truy cap dén view
tuong Ung thong qua cic ham View.findViewByld() hodc
Activity.findViewByld().
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Sau khi xac dinh duoc view nay theo id trong ma ngudn, ta c6 thé
thém cac ham xu ly su kién cho chung. Ta xét vi du dudi day:
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//---Button view---

Button btnOpen = (Button) findViewById(R.id.btnOpen) ;
btnOpen.setOnClicklListener (new View.OnClickListener () {
public void onClick (View v) {

DisplayToast ("You have clicked the Open button");

}

)i

//-—--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") ;
}

1)
//---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!");

}

}

1)

//---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");

}
1)
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Trong d6, ham DisplayToast don gian chi hién thi thong bao dang
Toast 1én man hinh:

Riéng su kién onClick cho nut bim btnSave duoc khai bao ngay
trong file layout:

private void DisplayToast(String msg) {
Toast.makeText(getBaseContext(), msg,
Toast.LENGTH_SHORT).show();

}

android:onClick="btnSaved_clicked"

public void btnSaved_clicked(View view) {
DisplayToast("You have clicked the Save buttonl");
}
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khi d6 trong ma ngudn clia Activity can khai bao ham tuong tGng:
5.1.7 ProgressBar

ProgressBar cho phép hién thi thanh trang thai “chd doi” khi c6 mot
tac vu gi d6 dang chay, nhu khi c6 mot tdc vu tai mot tap tin chay ngﬁm
phia dudi. Vi du dudi diy minh hoa céch st dung thanh tinh trang nay.

<?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"” >

<ProgressBar
android:id="@+1d/progressbar"
android:layout_width="wrap_content”
android:layout_height="wrap_content" />

</LinearlLayout>

Trong layout ctiia Activity, thém view ProgressBar nhu sau:

Trong ma ngudn cia Activity, ta tao mot Thread riéng dé gia lap
thao tac dai chay ngém va cap nhat lai trang thai cta progressBar sau moi
budc thuc hién:

progress = 0;

progressBar = (ProgressBar) findViewById(R.id.progressbar);
progressBar.setMax (200) ;

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

new Thread (new Runnable ()

{

public void run ()

{

//—-do some work here—-

while (progressStatus < 100)

{

progressStatus = doSomeWork() ;
//—-Update the progress bar—-
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while (progressStatus < 100)

{

progressStatus = doSomeWork () ;
//—-Update the progress bar—-
handler.post (new Runnable ()

{

public void run() {
progressBar.setProgress (progressStatus) ;
}

1)

}

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

{

public void run ()

{

progressBar.setVisibility (View.GONE) ;
}

1)

}

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

{

try {

//---simulate doing some work—---
Thread.sleep(50);

} catch (InterruptedException e)
{

e.printStackTrace () ;

}

return ++progress;

}
}) .start () ;

Chay tng dung vé&i Activity nhu trén, ta s& thiy ProgressBar nhu

hinh minh hoa bén duéi:

»  S55&4:Android 40

. BasicViews2

O

Mac dinh ProgressBar 1a thanh trang thai khong xac dinh (khong co

trang thai cu thé) nén ta s& chi thay hinh tron xoay xoay.

Ta c6 thé thay doi giao dién cila thanh trang thai ndy theo cac cach
khac nhau, vi du duéi day ta thém  thudoc tinh
style="@android:style/Widget.ProgressBar.Horizontal" dé bién thanh
trang thai thanh dang thanh chay ngang c6 hién thi phan chay xong va phan

<ProgressBar
android:id="@+1id/progressbar"”
style="@android:style/Widget.ProgressBar.Horizontal"

android:layout_width="wrap_content"”
android:layout_height="wrap_content"” />



con lai:

r

# | 5554&:Android 40

. BasicViews2

q

5.2 TimePicker va DatePicker
Chon ngay thang, gio 1a thao tac twong d6i phd bién trong cac tng
dung di dong. Android ciing hd trg sin thao tac ndy thong qua cac view
TimePicker va DatePicker. Phan ndy s& mé ta cach sir dung view ndy trong
Android Activity.

5.2.1 TimePicker
TimePicker cho phép ngudi dung chon thoi gian trong ngay (gio,
phut) theo ca 2 ché d6 24 gio va 12 gid véi AM/PM.

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

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"”
android:layout_width="f1ilLLl_parent"
android:layout_height="fill_parent"”
android:orientation="vertical"” >

<TimePicker
android:id="@+1id/timePicker"
android:layout_width="wrap_content"”
android:layout_height="wrap_content" />

<Button
android:id="@+1id/btnSet"”
android:layout_width="wrap_content”
android:layout_height="wrap_content"”
android:onClick="onClick"
android:text="I am all set!" />

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

}

Giao dién trén bao gom view chon thoi gian va nat bam, trong ham
onClick st Iy su kién bam cua nut bam nay, ta s€ in ra thoi gian da duoc
chon trong

TimePicker:

Giao di¢n ting dung sau khi chay s€ nhu sau:
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I am all set!

Bam nut “I am all set”, thoi gian vura dugc chon s€ dugc in ra man
hinh dudi dang Toast. Theo mac dinh, TimePicker cho ta chon thoi gian
dudi dang 12 gio voi AM va PM, dé hién thi thoi gian dudi dang 24 gio, ta
goi ham setls24HourView nhu sau:

timePicker = (TimePicker) findViewByld(R.id.timePicker);

timePicker.setls24HourView(true);

Két qua thu duoc:
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. BasicViewsd

| am all set!

Time selected:5:30

Tuy nhién TimePicker twong ddi tén dién tich man hinh, vi vay
thong thuong nguoi ta hay dé nguoi dung lua chon thoi gian trong mot cira
sb riéng, sau do cap nhat thot gian vira lya chon vao giao di¢n chinh dudi
dang view khac (TextView chang han).

Pé chon thoi gian trong hop thoai, ta ding TimePickerDialog cho
ngudi ding chon thoi gian va viét sin mot ham lang nghe su kién khi nguoi
dung chon xong:

showDialog(TIME_DIALOG_ID);

133



@Override

protected Dialog onCreateDialog(int id)

{

switch (id) {

case TIME DIALOG ID:

return new TimePickerDialog(

this, mTimeSetListener, hour, minute, false);

}

return null;

}

private TimePickerDialog.OnTimeSetListener mTimeSetListener =
new TimePickerDialog.OnTimeSetListener ()

{

public void onTimeSet (

TimePicker view, int hourOfDay, int minuteOfHour)
{

hour = hourOfDay;

minute = minuteOfHour;

SimpleDateFormat timeFormat = new SimpleDateFormat ("hh:mm
aa");

Date date = new Date(0,0,0, hour, minute);

{

hour = hourOfDay;

minute = minuteOfHour;

SimpleDateFormat timeFormat = new SimpleDateFormat ("hh:mm

aa");
Date date = new Date(0,0,0, hour, minute);
String strDate = timeFormat.format (date);

Toast.makeText (getBaseContext (),
"You have selected " + strDate,
Toast.LENGTH SHORT) .show () ;

}
Y
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Két qua ta thu duoc nhu sau:

% S55&Andreid &0

5.2.2 DatePicker

Tuong ty nhu TimePicker dé chon thoi gian, DatePicker dugc ding
dé chon ngay thang véi cach sir dung tuong tu.

Str dung trong layout:
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<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="f1ilLLl_parent"
android:layout_height="filLl _parent"
android:orientation="vertical" >

<Button
android:id="@+1id/btnSet"
android:layout_width="wrap_content"”
android:layout_height="wrap_content"
android:onClick="onClick"
android:text="I am all set!" />

<DatePicker
android:id="@+id/datePicker"
android:layout_width="wrap_content"”
android:layout_height="wrap_content" />

<TimePicker
android:id="@+1id/timePicker"
android:layout_width="wrap_content”
android:layout_height="wrap_content" />

</LinearlLayout>

Hoac str dung hop thoai thong qua DatePickerDialog:

. BasicViews4

| am all set!

6 7 8 9 10 136
Date selected:12/10/2011
Time selected:6:40 2 13 14 15 16 17

18 19 20 21 22 23 24
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@Override

protected Dialog onCreateDialog(int id)

{

switch (id) {

case DATE DIALOG ID:

return new DatePickerDialog(

this, mDateSetListener, yr, month, day);

}

return null;

}

private DatePickerDialog.OnDateSetListener mDateSetListener =
new DatePickerDialog.OnDateSetListener ()

{

public void onDateSet (

DatePicker view, int year, int monthOfYear, int
dayOfMonth)

showDialog(DATE_DIALOG _ID);
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public void onDateSet (

DatePicker view, int year, int monthOfYear,
dayOfMonth)

{

yr = year;

month = monthOfYear;

day = dayOfMonth;

Toast.makeText (getBaseContext (),

"You have selected : " + (month + 1) +
"/" + day + "/" + year,
Toast.LENGTH SHORT) .show () ;

}

i

% 555lndeoid 40

int
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5.3 Hién thi anh véi ImageView va Gallery
Anh 1a d6i tuong dugc st dung rat tich cuc trong cac ung dung hién
dai. Trong phan nay ta s& tim hiéu cach hién thi anh trong Android véi
ImageView va hién thi danh sach anh véi Gallery view.
Ta s& xem xét 2 loai view nay trong mot vi du twong dbi dién hinh:
hién thi danh sach anh cho phép ngudi dung cudn va chon anh can xem.
Anh duoc chon s& duge hién thi to hon & bén dudi.

Trudc tién ta chuan bi mot s6 anh cho du an nay:

ic_launcher.png picl.png

pic5.png

pic3.png

picb.png pic7.png

Céac anh nay ta s€ dat vao thu muc res/ drawable-mdpi:

]
i res

» (= drawable-hdpi

4

(&= drawable-ldpi
4 (= drawable-mdpi
g e
picl.png
pic2.png
pic3.png
picd.png
picS.png
picb.png
pic7.png
(& drawable-xhdpi

4 = layout
| mainxml
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Trong ma ngudn, cac anh nay s€ dugc truy cap thong qua id ctia no6

trong 16p R (resource):

R.drawable.picl,
R.drawable.pic2,
R.drawable.pic3,
R.drawable.pic4,
R.drawable.pic5,
R.drawable.pic6,

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

<LinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"

android:layout_width="filLLl_parent"
android:layout_height="f1ilLLl_parent"”
android:orientation="vertical" >

<TextView

android:
android:

android

layout_width="fill_parent”
layout_height="wrap_content”

:text="Images of San Francisco" />

<Gallery

android:
android:

android

<ImageView
android

</LinearlLayout>

id="@+1id/galleryl”
layout_width="f1ilLl_parent"

:layout_height="wrap_content” />

:id="@+id/imagel”
android:
android:
android:

layout_width="320dp"
layout_height="250dp"
scaleType="fitXY" />

R.drawable.pic7
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Layout cua activity cho vi du nay nhu sau:

Ma nguon cua activity nay nhu sau:

public class GalleryActivity extends Activity {
//---the images to display---

Integer[] imagelIDs = {

.drawable.picl,

.drawable.pic2,

.drawable.pic3,

.drawable.pic4,

.drawable.pich,

.drawable.picé,

.drawable.pic?

— W H ™™D

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

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

Gallery gallery = (Gallery) findViewById(R.id.galleryl);

gallery.setAdapter (new ImageAdapter (this));
gallery.setOnItemClickListener (new OnItemClickListener ()
{

public void onItemClick (AdapterView<?> parent, View v,
int position, long id)

{

Toast.makeText (getBaseContext (),

"pic" + (position + 1) + " selected",
Toast.LENGTH SHORT) .show () ;

//---display the images selected---

ImageView imageView = (ImageView) findViewById(R.id.imagel);

imageView.setImageResource (imagelIDs[position]) ;
}

1)

}

public class ImageAdapter extends BaseAdapter
{

Context context;

int itemBackground;

public ImageAdapter (Context c)

{

context = c;

//---setting the style-—-

TypedArray a = obtainStyledAttributes (R.styleable.Galleryl);

itemBackground = a.getResourceld(
R.styleable.Galleryl android galleryItemBackground, 0);
a.recycle();

}

//---returns the number of images—---
public int getCount () {

return imageIDs.length;

}

//---returns the item---

public Object getlItem(int position) {
return position;

}

//---returns the ID of an item---
public long getItemId(int position) {
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return position;

}

//-—--returns an ImageView view---

public View getView (int position, View convertView, ViewGroup parent)
{

ImageView imageView;

if (convertView == null) {

imageView = new ImageView (context);
imageView.setImageResource (imagelDs[position]);
imageView.setScaleType (ImageView.ScaleType.FIT XY);
imageView.setLayoutParams (new Gallery.LayoutParams (150,
120))

} else {

imageView = (ImageView) convertView;

}

imageView.setBackgroundResource (itemBackground) ;

return imageView;

}

}

}

Sau khi chay ing dung, ta s& quan sat thdy danh sach cac anh nho &
phia trén cing cua activity, ta c6 thé cuén ngang danh sach nay dé chon
anh muén xem, anh duoc chon s& ludn duoc cin giita trong Gallery. Sau
khi duogc chon, anh to s& duoc hién thi bén dudi (xem hinh minh hoa bén
dudi).
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Ta can giai thich thém mot chiit vé doan ma ngudn ciia Activity phia

trén. Pau tién, ta luu danh sach ID cua cac anh can thém vao Gallery:
Integer(] imagelDs = {

R.drawable.picl,

R.drawable.pic2,

R.drawable.pic3,

R.drawable.pic4,

R.drawable.pic5,

R.drawable.pic6,

R.drawable.pic7

h

Sau d6, dé thém cac anh nay vao Gallery, ta can mot 10p trung gian,
goi 13 adapter. Adapter nay s& cung cAp ngudn nodi dung cho cac ddi tuong
gém nhiéu phan tir nhu Gallery hay cac danh sach. Ta s& xem chi tiét
adapter nay ¢ phia dudi. Pé gin adapter nay vao gallery, ta dung ham
setAdapter:

gallery.setAdapter(new ImageAdapter(this));

Khi mot anh trong gallery dugc chon, ta s€ hién thj anh to phia dudi,
dé lam viéc nay, ta can thém ham xir 1y su kién onltemClick cua gallery:
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gallery.setOnltemClickListener(new OnltemClickListener()

{

public void onltemClick(AdapterView<?>  parent, View v,
int position, long id)
{

Toast.makeText(getBaseContext(),

"pic" + (position + 1) + " selected",
Toast.LENGTH_SHORT).show();

//---display the Images selected---

ImageView imageView = (ImageView) findViewByld(R.id.imagel);
imageView.setlmageResource(imagelDs[position]);
by
b;

MBoi 16p adapter cho cac view nhiéu d6i twong (nhu gallery) can ké
thira tir 10p BaseAdapter va can nap chdng cac phuong thirc sau:

public class ImageAdapter extends BaseAdapter
{
public ImageAdapter(Context c){ }
public int getCount(){ }
public Object getltem(int position) { .. }
public long getltemld(int position) { }
public View getView(int position, View convertView, ViewGroup parent)
{...}
¥

Trong d6 ham getView tra vé view cua ddi tuong con (item) trong
danh sach, tai vi tri position. Mot sé view st dung Adapter 1lam nguén dix
lidu trong Android c6 thé ké dén nhur:

» ListView: danh sach cac d6i tuong (theo chiéu doc)

» GridView: danh sach cac d6i tuong dang bang (nhiéu cot, cudn
theo chiéu doc)

» Spinner: danh sach x6 xubng (giéng khai niém combo box trong
1ap trinh web)

» Gallery: thu vién anh nhu vi du ¢ trén
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Android ciing dinh nghia sdn mot s6 16p con cua 16p BasicAdapter
nhu:

» ListAdapter

» ArrayAdapter
» CursorAdapter
» SpinnerAdapter

Chung ta s& tim hiéu mot sd 16p trong sd d6 trong phan con lai cua

gido trinh.
5.4  Sirdung ListView dé hién thi danh sich dai

Trong Android dé hién thi tdp hop nhiéu phan tir cing loai, ta ding
danh sach. C6 2 loai danh sich duoc dinh nghia sin 1a ListView va
SpinnerView. Trong phan ndy ta s& 1an luot xem xét timg loai danh sach
nay.

5.4.1 ListView

ListView hién thi danh sach cac ddi tuong con dudi dang danh sach
doc, ¢6 kha nang cudn khi chiéu dai danh sach vuot qua chiéu cao cua view
me. Ta s& xem xét ListView trong truong hop don gian nhat: hién thi danh
sach cac phan tor dang chir.
Truée tién, ta chuan bi mang dir li€u cac chix can hién thi trong danh sach.
Ta c6 thé code cimg danh sach ndy trong mi ngudn java cua Activity nhu
Sau:

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"

} 3
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Tuy nhién cach 1am ndy 1am cho mi ngudn rdi hon, gay kho khin
cho viéc bao tri, ciing nhu han ché kha nang dia phuong héa (thay doi ngon
nglr ng dung). Vi vy, trong 1ap trinh Android, phuong phap dugc khuyén
dung 13 dinh nghia cac dit liéu tinh nay trong thu muc “res”. Cu thé, ddi véi
mang chir nhu trén, ta c6 thé dinh nghia trong file “res/values/string.xml”
nhu sau:

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

<string name="hello" >Hello World, BasicViewsS5Activity!
</string>

<string name="app name" >BasicViews5
</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>

</resources>
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Sau d6, trong ma ngudn Java, ta c6 thé dé dang 1ay ra mang nay bang
cach nhu sau:
String[] presidents;
presidents = getResources().getStringArray(R.array.presidents_array);

Pé tao mot danh sach, trude tién ra khai bao 1 ListView trong file
layout cua Activity:

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

<LinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill_parent"”
android:layout_height="fill_parent"”
android:orientation="vertical"” >

<ListView
android:id="@+1id/android:list"
android:layout_width="wrap_content”
android:layout_height="wrap_content” />

</LinearlLayout>

Déi voi Activity co mot ListView bén trong, Android dinh nghia sin
16p con cua Activity 1a ListActivity gip cho qua trinh lam viéc voi
ListView tr&d don gian hon. Pé ¢6 thé dung duogc ListActivity nay, co 2 viéc
can phai lam: - Activity phai ké thira tir 16p android.app.ListActivity -
ListView trong file layout cua Activity phai co6 id 1a "@-+id/android:list"

M3 ngudn ciia Activity s& nhu sau:

public class BasicViewsbActivity extends ListActivity {
String[] presidents;
[**  Called when the activity is  first created. */
@Owverride
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
presidents =
getResources().getStringArray(R.array.presidents_array);
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setListAdapter(new ArrayAdapter<String>(this,
android.R.layout.simple_list_item_checked, presidents));

}
@Override

public void onListltemClick(
ListView parent, View Vv, int position, long id)
{

Toast.makeText(this,

"You have selected
Toast.LENGTH_SHORT).show();

}
}

" + presidents[position],

ListView trong Android ciing lay ndi dung tir mot Adapter giong nhu
truong hop cua Gallery ta dd 1am quen trude d6. Doi véi ListActivity, ta
khong can 1§y tham chiéu dén ListView mot cach minh bach, ma c6 thé goi
thang ham setListAdapter dé dat adapter cho listView trong Activity (duoc
dat id theo quy dinh nhu da noi ¢ trén).

Pé xir 1y su kién nguoi dung bam chon mot phﬁn tu trong ListView,
ta chi can nap chong ham onListltemClick nhu doan code ¢ trén. Trong vi
du nay ta chi don thuan in ra chit cia phan tr dugc chon.

Activity trén khi chay trén emulator s€ c6 dang nhu sau:
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. BasicViews5

Dwight D. Eisenhower
John F. Kennedy
Lyndon B. Johnson
Richard Nixon

Gerald Ford

Jimmy Carter

Ronald Reagan
George H. W. Bush

Bill Clinton

oo

Ta c6 thé vudt 1én/xudng man hinh dé xem toan bo danh sach.

C6 rat nhiéu tiy chon c6 thé lam véi ListView, ban doc tu tim hiéu
coi nhu bai tap, & day ta chi né1 thém mot tinh kha nang ctua ListView cho
phép lua chon nhiéu phan tir cing lic (multi-item selection). Pé bat tinh
nang nay, ta chi can goi ham setChoiceMode ctia ListView nhu sau:

ListView IstView = getListView();
IstView.setChoiceMode(ListView.CHOICE_MODE_MULTIPLE);

ListView vé6i thudc tinh lya chon nhiéu phan tir duoc bat s& co
dang nhu sau:
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. BasicViews5

Dwight D. Eisenhower
John F. Kennedy
Lyndon B. Johnson
Richard Nixon

Gerald Ford

Jimmy Carter

Ronald Reagan

Geor you have selected Jimmy Carter

Bill Clinton

5.4.2 SpinnerView

ListView rat tién dung cho viéc hién thi danh sach cac phan tir dong
dang. Tuy nhién ListView chiém twong ddi nhiéu dién tich trén man hinh.
Trong thyc té c6 nhiéu trudng hop ta chi can hién thi phan tor dang chon
ctia danh sach, khi bam vao phan tir ndy, s& hién ra danh sach day du cac
phan tir con lai dé ta lya chon. Pé 1am duoc viée ndy, ta dung SpinnerView.
Pé dé hinh dung, ta c6 thé hiéu SpinnerView chinh 1a ComboBox trong lap
trinh web va Windows Form.

Trong vi du duéi day, ta van hién thi danh sach cac phan tir dang chi
nhu vi duy trude, tuy nhién dung SpinerView thay cho ListView.

Trudc tién ta thém khai bdo mdt SpinnerView trong file layout ctia

<?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="@+1d/spinnerl”
android:layout_width="wrap_content"”
android:layout_height="wrap_ content"”
android:drawSelectorOnTop="true" />

</LinearlLayout>
Activity:
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Sau d6, trong ham onCreate clia Activity, ta can thém mi ngudn dé
truy xuat dén SpinnerView nay, dat adapter cho n6 va thém ham xi Iy sy
kién khi ta chon mot phﬁn tur cua spinner:

presidents =
getResources().getStringArray(R.array.presidents_array);
Spinner sl = (Spinner) findViewByld(R.id.spinnerl);
ArrayAdapter<String> adapter = new ArrayAdapter<String>(this,
android.R.layout.simple_spinner_item, presidents);
sl.setAdapter(adapter);
s1.setOnltemSelectedListener(new OnltemSelectedL.istener()
{
@Owverride
public void onltemSelected(AdapterView<?> argo0,
View argl, int arg2, long arg3)
{
int index = arg0.getSelectedltemPosition();
Toast.makeText(getBaseContext(),
"You have selected item : " +

presidents[index],
Toast.LENGTH_SHORT).show();
}
@Override
public  void  onNothingSelected(AdapterView<?> arg0) { }
b

Khi médt phﬁn tir cia SpinnerView dugc chon, ta chi don thuan in 1én
man hinh thong bao dang Toast. Chay trng dung vua tao 1én thiét bi hodc
emulator, ta s& quan sat thay spinner view ctia chung ta s& c6 dang nhu hinh
dudi day:
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. BasicViewsb

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

5.5  Hién thi ndi dung trang web véi WebView

WebView cho phép chung ta nhung trinh duyét web vao bén trong

bang ngdn ngit web quen thudc (HTMLS5, Javascript, CSS).

tmg dung cta minh. S dung web view rat hiru dung trong truong hop
chung ta can hién thi noi dung mot trang web bén trong ung dung, ciling
nhu khi chung ta muén thiét ké mot phﬁn hoac tham chi toan b¢ giao dién

Trong vi du dudi day, ta s& stt dung web view dé hién thi noi dung

Chart cua Google.

ciia mot trang web trén Internet, cu thé ta s& hién thi mot biéu db tir dich vu

Trude tién, ta can thém mot WebView vao file layout ciia Activity:

<?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"” >

<WebView

android:id="@+1d/webviewl"
android:layout_width="wrap_content"”
android:layout_height="wrap_content” />

</LinearlLayout>
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Sau do6 trong ham on

Create cua Activity, ta can thém doan ma dé cAu hinh c6 webview
nay hién thi noi dung trang web tir internet:
WebView wv = (WebView) findViewByld(R.id.webviewl);

WebSettings webSettings = wv.getSettings();
webSettings.setBuiltinZoomControls(true);
wv.loadUrl(

"http://chart.apis.google.com/chart"
"?chs=300x225"

"&cht=v"
"&chco=FF6342,ADDE63,63C6DE"
"&chd=t:100,80,60,30,30,30,10"
"&chdI=A|B|C™);

Ngoai ra, do tmg dung mudn truy cap vao Internet dé iy dir liéu tir

+ + + + +

trang web ctia Google Chart, ta can khai bao quyén truy cap Internet mot
cach tuong minh trong file AndroidManifest.xml nhu sau:

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

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="net.learn2develop.WebView"

android:versionCode="1"

android:versionName="1.0" >

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

<uses-permission android:name="android.permission.INTERNET"/>
<application

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

</application>
</manifest>

Chay tng dung trén dién thoai hodc Emulator, ta s€ théy mot dd thi
dugc ve€ boi dich vu Google Chart trén man hinh:
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. WebView

Ngoai ra, WebView ciing c¢6 thé dugc dung dé hién thi giao dién
bang HTML ta tu khai bao trong ma ngudn nhu vi du dudi day:
WebView wv = (WebView) findViewByld(R.id.webviewl);

WebSettings webSettings = wv.getSettings();
webSettings.setBuiltinZoomControls(true);

final String mimeType = "text/html™;
final String encoding = "UTF-8";
String html = "<H1>A simple HTML page</H1><body>" +

"<p>The quick brown fox jumps over the lazy dog</p></body>";

wv.loadDataWithBaseURL("", html, mimeType, encoding, "");

Chay tng dung, ta s& thay giao dién tuong tw nhu minh hoa trong
hinh sau:

-
®  5554Android 40

! WebView

A simple HTML page

The quick brown fox jumps over the lazy
dog
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CHUONG 6: LUU TRU DU LIEU
M3 bai: MP37.06

Trong chuong nay chung ta s€ xem xét cach t

htrc luu trir dit 1iéu trong Android. Luu trir di¥ 1iéu 1a tinh nang quan
trong ddi voi nhimg tmg dung nghiém tac, giup cho ngudi dung cé thé
dung lai duoc nhimg dir liéu truéc d6 ma khong can nhap lai. Trong
Android ¢6 3 c4ch dé luu lai dit liéu:

» Co ché “cdu hinh chia sé¢” (shared preferences) duoc dung dé luu
nhirng dir li¢u nhé dudi dang key-value (tén khda — gia tri khoa)

» Luu dit liéu ¢d dinh vao tap tin trong bd nhd trong hodc bd nhd
ngoai cua di¢n thoai

» Luu dit li€u quan h¢ sir dung co s¢ dit li¢u quan hé cuc bo SQLite

Chung ta s& lan luot duyét qua cidc phuong phap ké trén trong
chuong nay.

6.1 Luru trit dit liéu c6 dinh véi shared preferences

Android cung cip sin mot co ché cho don gian gitp chung ta luu trit
nhanh cac dir liéu ngan nhu ciu hinh tng dyung, tén ding nhap, email... va
lay lai dir liéu da ghi nay trong cac lan chay ung dung tiép theo.
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Cach thtrc thuan tién nhat 1a mo ta tap trung cac cau hinh ta can luu
lai trong mdt Activity (thuong la man hinh “Settings” cua ung dung).
<?xml version="1.0" encoding="utf-8"?>
<PreferenceScreen xmlns:android="http://schemas.android.com/apk/res/android"” >

<PreferenceCategory android:title="Category 1" >

<CheckBoxPreference
android:defaultValue="false"
android:key="checkboxPref"
android:summary="True or False"
android:title="Checkbox" />
</PreferenceCategory>

<PreferenceCategory android:title="Category 2" >

<EditTextPreference
android:defaultValue="[Enter a string here]"
android:key="editTextPref"
android:summary="Enter a string"”
android:title="Edit Text" />

<RingtonePreference
android:key="ringtonePref"
android:summary="Select a ringtone"
android:title="Ringtones" />

<PreferenceScreen
android:key="secondPrefScreenPref"
android:summary="Click here to go to the second Preference Screen"
android:title="Second Preference Screen" >

<EditTextPreference
android:key="secondEditTextPref"
android:summary="Enter a string"
android:title="Edit Text (second Screen)" />
</PreferenceScreen>
</PreferenceCategory>

</PreferenceScreen>

Android cung cép san mot loai Activity dic biét 1a PreferenceActivity gitip
don hoa qua trinh nay. Vi du dudi day minh hoa cach st dung Activity nay.
Pé str dung duoc PreferenceActivity, trudc hét ta mo ta cac thong tin ta can
luu lai trong mot tai li¢u xml trong thu muc “res/xml”, trong vi du nay, ta
tao file “res/xml/myapppreferences.xml” véi ndi dung nhu sau:

Sau d0, ta can tao mot Activity ké thira tir PreferenceActivity voi ndi
dung nhu sau:

import android.os.Bundle;
import android.preference.PreferenceActivity;
public class AppPreferenceActivity extends PreferenceActivity {
@Override
public void onCreate(Bundle savedInstanceState) {
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super.onCreate(savedinstanceState);

PreferenceManager prefMgr = getPreferenceManager();
prefMgr.setSharedPreferencesName(*"appPreferences");

//---load the preferences from an XML file---
addPreferencesFromResource(R.xml.myapppreferences);

by

b

Chay tng dung véi Activity nhu trén, ta s€ ¢ ngay mot man hinh
settings cho ung dung:

. UsingPreferences
CATEGORY 1

Checkbox

CATEGORY 2

Edit Text

Ringtones

Second Preference Screen

No6i dung cia man hinh nay dugc mo ta hoan toan trong file xml &
trén, trong d6 chia cac cdu hinh nay thanh 2 danh muyc (category 1 va
category 2) va mot s6 loai cAu hinh khac nhau nhu checkbox, edittext, nhac
chudng va mot vi du minh hoa cho viéc m¢ thém man hinh cau hinh tha 2
(khi man hinh dau c6 nhiéu chi tiét).

Bam vao edittext, s& c6 popup cho ban nhap gia tri can luu lai:
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[Enter a string here]

Cancel

CAu hinh nhac chudng:

» ' S554Andeod 40

Default ringtone

Silent

Cancel

Man hinh preference thir 2:
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P 5554Ancemd AD

. Second Preference Screen

Edit Text (second Screen)

Sau khi ban thay d6i gia tri ciia cic muc cau hinh trong Activity nay,
hé thdng s& ty dong luu lai gia tri ctia chiing dé c6 thé st dung duogc trong
cac lan tiép theo.

Viéc luu trit dit liéu nay 1a trong sudt véi ngudi dung, tuy nhién véi
may 4o Android ta cé thé xem dugc cu thé céac gia tri nay. Trén thuc té
chung dugc luu trong 1 file xml nam trén bo nhd trong, trong ving nhd chi
c6 thé truy cip duoc boi tng dung tao ra nd (thu muc /data/data/ {package
name}/shared_prefs/appPreferences.xml):

%, Threads (g Heap (@ Allocation Tracker 5 Metwork Stafistics File Explorer 2 @ Em

Marme Size Date Time Permissions
= net.learn2develop.Menus 2013-11-06  22:26  drwxr-x--x
4 [ netlearn2develop UsingPreferences 2013-11-06 2230 drwacr-x--x
[+ cache 2013-11-06  22:29  drwsrwx--x
= lib 2013-11-06  22:29  Irwacrwaorw
4 = shared_prefs 2013-11-06  22:32  drwsorwee--x
appPreferences.xml 331 2013-11-06 2232 -rw-rw----

i sntiin an Bt e B B e | T e smam s
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<?xml version='1.0" encoding="utf-8' standalone='yes'?>
<map>

<string name="editTextPref" >HUMG - Software engineer
</string>

<string name="secondEditTextPref" >HUMG - 2nd screen text
</string>

<string name="ringtonePref" >content://settings/system/ringtone
</string>

<boolean
name="checkboxPref"
value="true" />

</map>
Noi dung file nay c6 dang nhu sau:
Pé lay gia tri clia cac cau hinh nay trong code, ta 1am nhu sau:
SharedPreferences appPrefs =
getSharedPreferences("appPreferences”,

MODE_PRIVATE);

Toast.makeText(this, appPrefs.getString("editTextPref", ",
Toast.LENGTH_LONG).show();

Trong d6 la tén cua file ciu hinh can mé (dugc dat ¢ ham
prefMgr.setSharedPreferencesName("appPreferences"); phia trén), con
editTextPref 13 tén cua thudc tinh can ldy gia tri (duwoc dit trong file
res/xml/myappprefererences.xml & trén).

Ngoai ra ta cling c6 thé dat lai gia tri cia cac cau hinh nay bang tay
ma khong can théng qua PreferenceActivity bang cach st dung
SharedPreferences.Editor nhu sau:

SharedPreferences appPrefs =
getSharedPreferences(*'appPreferences”, MODE_PRIVATE);
SharedPreferences.Editor prefsEditor = appPrefs.edit();
prefsEditor.putString("editTextPref",

((EditText)

findViewByld(R.id.txtString)).getText().toString());
prefsEditor.commit();

Sau khi thay doi gi4 tri cia cac thudc tinh can thay doi, ta can goi
phuong thirc commit() cta 16p Editor nay dé cac thay d6i c6 hiéu luc (tién
hanh ghi vao file xml trong bd nh¢ trong nhu mo ta & trén)
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6.2

ngoai

Luwu trir dir li€u voi file trén by nhé trong va bo nhé

Trong truong hop ban can luu lai dit liéu twong ddi phtic tap hon
(kho c6 thé luu lai dang key-value trong shared preference), ta c6 thé dung
hé théng file. Trong Android, dé lam viéc (nhép/xuéit) voi file, ta co thé

dung cac 16p cua goi java.io. Trong phan nay ta s€ xem cach lam viéc voi

file trong bo nhé trong 1an bd nhé ngoai.

6.2.1 Lam viéc véi file trong b nh¢ trong

Ta s€ tao mot Activity c6 mdt 6 nhdp van ban (EditText) va 2 nut

bam cho phép ghi va doc vin ban nay vao file. Layout ctia Activity ndy nhu

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

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

android:layout_width="f1ilLLl_parent"
android:layout_height="filLLl _parent"
android:orientation="vertical"” >

<TextView

android:
android:
:text="Please enter some text" />

android

layout_width="fill_parent"”
layout_height="wrap_content"

<EditText

android:
android:
android:

<Button
android

android
android

id="@+id/txtText1"
layout_width="fill_parent"”
layout_height="wrap_content" />

:id="@+id/btnSave"
android:
android:
:onClick="onClickSave"
ctext="Save" />

layout_width="fill_parent"”
layout_height="wrap_content"

<Button

android:
android:
android:
:onClick="onClickLoad"
ctext="Load" />

android
android

id="@+1id/btnLoad"
layout_width="fill_parent"
layout_height="wrap_content"

</LinearlLayout>

Sau.

Mi ngudn cua Activity voi 2 ham doc (onClickLoad) va

(onClickSave) vao file nhu sau:

ghi
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import
import
import
import
import
import
import
import
import
import

public

java.
java.
java.
java.
java.

io.
io.
io.
io.
.OutputStreamWriter;

io

FileInputStream;
FileOutputStream;
IOException;
InputStreamReader;

android.app.Activity;
android.os.Bundle;
android.view.View;
android.widget.EditText;
android.widget.Toast;

class FilesActivity extends Activity {
EditText textBox;
static final int READ_BLOCK_SIZE = 100;

/** Called when the activity is first created. */
@Override
public void onCreate(Bundle savedInstanceState) {

}

super.onCreate(savedInstanceState);
setContentView(R.layout.main);
textBox = (EditText) findViewById(R.id.txtTextl);

public void onClickSave(View view) {

MODE_PRIVATE);

String str = textBox.getText().toString();

try {
FileOutputStream fOut = openFileOutput("textfile.txt",

OutputStreamWriter osw = new OutputStreamWriter(fOut);
// ---write the string to the file---

osw.write(str);

osw.flush();

osw.close();

// ---display file saved message---

}

Toast.makeText (getBaseContext(), "File saved successfully!",
Toast.LENGTH_SHORT) .show();
// ---clears the EditText---
textBox.setText("");
} catch (IOException ioe) {
ioe.printStackTrace();

}

public void onClickLoad(View view) {

try {
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)) > @) {
// ---convert the chars to a String---
String readString = String
.copyValueOf (inputBuffer, @, charRead);
s += readString;
inputBuffer = new char[READ_BLOCK_SIZE];

}
// ---set the EditText to the text that has been
// read---

textBox.setText(s);
Toast.makeText(getBaseContext(), "File loaded successfully!",
Toast.LENGTH_SHORT) .show();
} catch (IOException ioe) {
ioe.printStackTrace();

}



Trong doan mi trén, ta thay viéc doc ghi vao file twong d6i don gian
va quen thudc, dé ghi dit li€éu vao file, ta tao mot doi tuong
OutputStreamWriter trén ludng xuat FileOutputStream va tién hanh ghi vao
qua phuong thtrc write. Sau d6 goi flush dé day hét dir liéu trong bd dém
vao file va dong ludng lai:

FileOutputStream fOut = openFileOutput(“textfile.txt",
MODE_PRIVATE);

OutputStreamWriter osw = new OutputStreamWriter(fOut);

/[---write the string to the file---
osw.write(str);
osw.flush();
osw.close();

Pé doc nodi dung file nay, ta cling thao tac tuong tu, tao doi tuong
InputStreamReader tir ludng nhap liéu (FileInputStream) va tién hanh doc
dir liéu bang phuong thire read(). Mbi 1an doc s& doc READ_BLOCK_SIZE
byte va luu vao bo dém (mang byte), ndi dung nay sé& duoc chuyén thanh
string va ndi thém vao bién s, qua trinh duogc lap lai cho dén khi hét noi
dung cua file:

FilelnputStream fIn = openFilelnput(“textfile.txt™);

InputStreamReader isr = new InputStreamReader(fIn);
charf] inputBuffer = new  char[READ_BLOCK_ SIZE];
String S =
int charRead;
while ((charRead = isr.read(inputBuffer))>0)
{
String readString = String.copyValueOf(inputBuffer, 0, charRead);
S += readString;
inputBuffer = new char[READ_BLOCK_SIZE];
by

textBox.setText(s);

Mot cau hoi dat ra 1a file "textfile.txt" ¢ trén duoc tao ra & dau trong
cay thu muc. Cau tra 161 1a n6 dugc tao ra trong bd nhé trong ctua thiét bi,
trong thu muc danh riéng cho ing dung (/data/data/ {package-name}/files)
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Chay Ung dung, nhap ndi dung cho 6 nhép li¢u va bam Save, ta s&
thay noi dung van ban nay dugc ghi vao file trong bo nhé trong.

l HUMG - CNPM - Files

Save

%Threads @ Heap [@ Alocation Tracker & Metwork Stalistics File Explorer &0 (@ Emulator Control ] System Informati

Ba -
Marne Size Date Time Permissions  Info

4 2= net.learn2develop.Files 2013-11-07 0255  drwar-x--x
= cache 20121107 0246 drewxres—x
4 [= files 2013-11-07 0255  drwsna--x
| textfile.bet 19 2013-11-07 0255  -rwe-nwe--=

= hb 2013-11-07 0246  Inamrwsmwx » fdatafa...
% net.leam2develop.Menus 2013-11-07 0247 drwar-x--x
= net.leamZdevelop.UsingPreferences 20M13-11-07 0247 drwcr-x--x
= dontpanic 2013-11-03 2237 drwsr-x---
= drm 2013-11-03  22:37  drewxnes---
= local 20131103  22:37  drer=x=-x

= lost+found 2013-11-03 2237  drwxnwx

Kéo file nay vé may tinh dé xem ndi dung file, ta s€ thay ndi dung
van ban ta nhap vao trudc do
~ HUMG - CNPM - Files

ap.pprefere mrmn.cfg
ncesxml

textfile bt W

6.2.2 Lam viéc véi file trong bo nhé ngoai
File trong by nhd trong chi dugc truy cap bdi img dung tao ra no.
Ngoai ra dung lugng luu trit ctia bd nhd trong thuong han ché hon bd nhé
ngoai (SDCard). Vi viy trong trudong hop ta mudn chia sé théng tin luu trix
voi cac ing dung khac, ta nén st dung by nhd ngoai. Lam viéc voi file
trong b0 nhd ngoai hoan toan tuong tu vaéi file trong bo nhé trong, chi khac
phan 1ay ra FileInputStream va FileOutputStream:

Thay vi dung:
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FileOutputStream fOut = openFileOutput(“textfile.txt",
MODE_PRIVATE);
Ta dung:
File sdCard =  Environment.getExternalStorageDirectory();
File directory = new File(sdCard.getAbsolutePath() + "/MyFiles");
directory.mkdirs();

File file = new File(directory, "textfile.txt");
FileOutputStream fOut = new FileOutputStream(file);

Va thay vi:
FilelnputStream fin = openFilelnput("textfile.txt");

Ta dung:
File sdCard =  Environment.getExternalStorageDirectory();
File directory = new File (sdCard.getAbsolutePath() + "/MyFiles");
File file = new File(directory, "textfile.txt");
FilelnputStream fIn = new FilelnputStream(file);

InputStreamReader isr = new InputStreamReader(fIn);

Moi thao tdc g xr van nhu trudng hop trudce, chi khac bi tri luu trir
file trong cay thu muc:

R Threads [ Heap Allocation Tracker File Explorer .- ki Q

Name
> data

4 & mnt
asec
(= obb
4 [ sdcard
» Alarms
DCIM
> Download
& LOST.DIR
> Movies
> Music
4 (= MyFiles
textfile.t

6.3 CSDL SQLite trong irng dung Android

Trong phéan trude ta da tim hi€u cach luu dir liéu vao file va vao
shared preferences. Tuy nhién véi loai dir liéu quan h¢ thi stir dung co s¢ dir
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liéu quan hé s& thuan tién hon rat nhiéu. Vi du ta can luu trix két qua kiém
tra cta cac sinh vién trong truong hoc, dung co s& dir li€u sé cho phép
chung ta truy van két qua cua tap sinh vién nhat dinh theo cac tiéu chi khac
nhau, viéc thém, bét, thay ddi thong tin thong qua cac cau truy van SQL
cling d& dang hon nhiéu so voi viée thao tac trén file. Android st dung hé
co s0 dir licu SQLite. CSDL do mot tng dung tao ra s€ chi
dugc truy xuat boi tng dung dé, va file CSDL s& nam trong bd nhé trong
danh riéng cho ung dung (/data/data/{package-name}/databases/).

Mot théi quen tot thudng dugc cac 1ap trinh vién kinh nghiém sir
dung 13 tap trung tat ca ma lénh truy cap dén CSDL vao mot 16p riéng dé
thao tac trén CSDL tré nén trong sudt véi moi truong ngoai. Ching ta s&
tao trudc mot 16p nhu vay, goi 1a DBAdapter.

6.3.1 Tao lop DBAdapter

Trong vi du nay ta s€ tao mdt CSDL tén la MyDB, chira mdt bang
duy nhét 14 contacts, bang nay chtra cac truong _id, name va email.

L6p DBAdapter c6 ma ngudn nhu sau:

import android.content.ContentValues;
import android.content.Context;
import android.database.Cursor;
import android.database.SQLEXxception;
import android.database.sqlite.SQLiteDatabase;
import android.database.sqlite.SQLiteOpenHelper;
import android.util.Log;
public class DBAdapter {

static final String KEY_ROWID = "d";
static final String KEY_NAME = "name";
static final String KEY_EMAIL = "email”;
static final String TAG = "DBAdapter;
static final String DATABASE_NAME = "MyDB";
static final String DATABASE_TABLE = "contacts",
static final int DATABASE_VERSION = 2;
static final String DATABASE _CREATE =
"create table contacts (_id integer primary key autoincrement, "
+ "name text not null, email text not null);";
final Context context;
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DatabaseHelper DBHelper;

SQLiteDatabase db;
public DBAdapter(Context Cctx)
{

this.context = ctx;
DBHelper = new DatabaseHelper(context);
}

private static class DatabaseHelper extends SQLiteOpenHelper
{

DatabaseHelper(Context context)
{

super(context, DATABASE NAME, null, DATABASE VERSION);
}

@Override

public void onCreate(SQL.iteDatabase db)
{

try {
db.execSQL(DATABASE_CREATE);

} catch (SQLException e) {
e.printStackTrace();

}

}

@Override

public void onUpgrade(SQLiteDatabase db, int oldVersion, int
newVersion)

{

Log.w(TAG, "Upgrading database from version + oldVersion
+ " to " + newVersion + ", which will destroy all old data");

db.execSQL("DROP TABLE IF EXISTS contacts");
onCreate(db);

}

}

//---opens the database---
public DBAdapter open() throws SQLEXxception
{

db = DBHelper.getWritableDatabase();
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return this;

}

//---closes the database---
public void close()
{

DBHelper.close();

}

//---insert a contact into the database---
public long insertContact(String name, String email)
{

ContentValues initialVValues = new ContentValues();
initialValues.put(KEY_NAME, name);
initialValues.put(KEY_EMAIL, email);
return db.insert(DATABASE_TABLE, null, initial\VValues);
}

//---deletes a particular contact---
public boolean deleteContact(long rowld)
{

return db.delete(DATABASE_TABLE, KEY ROWID + "=" + rowld, null)
> 0;
}

/[---retrieves all the contacts---
public Cursor getAllContacts()
{

return db.query(DATABASE_TABLE, new String[]] {KEY_ROWID,
KEY_NAME,

KEY_ EMAIL}, null, null, null, null, null);
}

/[---retrieves a particular contact---
public Cursor getContact(long rowld) throws SQLException
{

Cursor mcCursor =
db.query(true, DATABASE_TABLE, new String[]] {KEY_ROWID,
KEY_NAME, KEY EMAIL}, KEY ROWID + "=" + rowld, null,
null, null, null, null);
if (mCursor I= null) {
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mCursor.moveToFirst();

}

return mCursor,
}

//---updates a contact---
public boolean updateContact(long rowld, String name, String email)
{

ContentValues args = new ContentValues();
args.put(KEY_NAME, name);
args.put(KEY_EMAIL, email);
return db.update(DATABASE_TABLE, args, KEY_ROWID + "=" + rowld,
null)

> 0;
}

¥

Trudce tién ta khai bao cac hﬁng s6: tén CSDL, tén ban, tén céc
truong dé dé dang truy xuat va thay doi trong qua trinh phat trién. Ngoai ra
ta cling khai bao phién ban (do ta ty danh s6) cia CSDL trong ing dung va
viét san cau truy van dung dé tao CSDL:

static final String KEY_ROWID = "oid"
static final String KEY_NAME = "name";
static final String KEY_EMAIL = "email";
static final String TAG = "DBAdapter";
static final String DATABASE_NAME = "MyDB";
static final String DATABASE TABLE = "contacts";
static final int DATABASE_VERSION = 2;

static final String DATABASE CREATE ="create table contacts (_id
integer primary key autoincrement, " + "name text not null, email text not
null);";

Ta ciing tao thém mot 16p cuc bo (16p DatabaseHelper & trén) dé tro
gitip cho viéc tao CSDL va nang cap cau trac khi co sy thay doi trong cac
phién ban tiép theo. Lop nay ké thira tir 16p SQLiteOpenHelper. Ham dyng
ctia 16p ndy sé& goi vé ham dung cua 16p me voi tén va phién ban CSDL cua
ung dung:

super(context, DATABASE_NAME, null, DATABASE_VERSION);
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Ngoai ra trong 10p nay ta nap chong 2 ham: - Haim onCreate(): dugc
goi dé khoi tao CSDL trong lan dau tién chay ung dung, trong ham nay ta
tién hanh thuc thi cau 1énh tao CSDL & trén (DATABASE_CREATE) - Ham
onUpgrade(): duoc goi khi ta nang cip tng dung va thay doi gia tri cua
phién ban CSDL (DATABASE_VERSION) ¢ trén. Trong vi du & trén, khi
c6 thay d6i phién ban nay, ta x6a CSDL cii va tao lai cai méi.

Ngoai ra ta ciing viét thém cac ham dé md CSDL, tao méi ban ghi,
cap nhat ban ghi, 1ay tit ca ban ghi, ldy ban ghi theo id... (xem code &
trén).

Sau khi c6 16p DBAdapter nay, viéc truy xuat CSDL trd nén tuong
ddi don gian, doan ma dudi dady minh hoa céc thao tac thém, bot, truy van
CSDL:

DBAdapter db = new DBAdapter(this);
//--- thém mot ban ghi ---
db.open();
long id = db.insertContact("Wei-Meng Lee",
"weimenglee@Ilearn2develop.net");

id = db.insertContact("Mary  Jackson", "mary@jackson.com");
db.close();

/- lay danh sach tat ca ban ghi ---
db.open();

Cursor C = db.getAllContacts();
if (c.moveToFirst())
{

do {
DisplayContact(c);

} while (c.moveToNext());
¥

db.close();

/]--- lay mot ban ghi theo id
db.open();

C = db.getContact(2);
if (c.moveToFirst())
DisplayContact(c);

else

Toast.makeText(this, "No contact found", Toast.LENGTH_LONG).show();
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db.close();

//--- cap nhat ban ghi ---
db.open();

if (db.updateContact(1, "Wei-Meng Lee", "weimenglee@gmail.com"))
Toast.makeText(this, "Update successful.”,
Toast.LENGTH_LONG).show();

else

Toast.makeText(this, "Update failed.", Toast.LENGTH_LONG).show();
db.close();

I--- x0a ban ghi ---

if (db.deleteContact(1))
Toast.makeText(this, "Delete successful.",
Toast.LENGTH_LONG).show();

else

Toast.makeText(this, "Delete failed.",
Toast.LENGTH_LONG).show();

db.close();

Trong d6 ham DisplayContact(c)chi don gian hién thi 1én man hinh
ndi dung ban ghi dudi dang Toast:

public void DisplayContact(Cursor C)
{
Toast.makeText(this,
"id: " + c.getString(0) + "\n" +
"Name: " + c.getString(1) + "\n" +
"Email: " + c.getString(2),
Toast.LENGTH_LONG).show();
¥

Chay tGng dung va dung trinh duyét file cia Emulator, ta c6 thé thay
file CSDL dugc tao ra trong thu muc /data/data/{package-
name}/databases/myDB:
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trong.

% Tesds § Hesp | 8 Aocation Tcker [y Flelmlomii, 10 9|

Name Sige Date
&> com.motorola.programmenu 2011-10-20
» (& com.svoxpico 2011-10-20
> & jp-co.omronsoft.openwnn 2011-10-20
(&> netleam2develop.Activityl01 2011-11-16
4 5 netlearm2develop.Databases 2011-11-22
4 (> databases 2011-11-22
E] Wﬂ 5120 2011-11-22
) MyDB-journal 0 2011-11-22
. & lib 2011-11-22

Time
14:30
14:29

TEEEERE

Néu ta lay file ndy vé may tinh va doc né bang cac phan mém hd tro
CSDL SQLite (nhu NaviCat) ta s& thdy dugc ndi dung bang contacts bén
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CHUONG 7: GOOGLE PLAY STORE VA VIEC PHAN
PHOI UNG DUNG

Ma bai: MD37.07

Nhu vay chung ta di hoc duoc rat nhiéu thi xuyén subt gido trinh
gitip ching ta co thé phat trién mot ung dung Android chat lugng. Tuy
nhién dé ung dung co thé duoc cai dat 1én thiét bj cua nguoi dung, ta can
dong goi va phan phdi. Trong chuong nay chung ta s& tim hiéu cach thirc
dong goi tmg dung Android va phan phdi dén may ngudi dung qua cic
cach khac nhau, cling nhu tim hiéu cach phan phéi tmg dung Android 1én
cho tng dung chinh hang cia Google 1a Google Play Store.

7.1 Chuan bi img dung truéc khi phan phoi

Google dua ra quy trinh twong d6i don gian gitp ngudi dung déng
g6i va dua tng dung 1én Google Play Store dé phan phéi dén nguoi dung.
Céc budc nhu sau:

- Xuat img dung ra file .apk (Android Package)

- Tao chung thuc ky dién tir va tién hanh ky Gmg dung (file apk) trén
theo chirng thuc mo1 duogc tao ra

- Xuat ban tng dung di dugc ky nay. Co nhiéu cach xuat ban nhu:
cail truc tiép 1én thiét bi, dua 1én web site, hodc phan phéi 1én céac chg ung
dung (ca chinh hang 1an khong chinh hing).

7.1.1 Panh s6 phién ban phin mém

Phién ban phan mém dugc danh sé trong file AndroidManifest.xml,

dudi hai thudc tinh 1a
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<?xml version="1.0" encoding="utf-8"?>

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

<uses-sdk android:minSdkVersion="13" />
<uses-permission android:name="android.permission.INTERNET" />

<application
android:icon="@drawable/ic_Launcher"
android:label="@string/app_name" >

</application>
</manifest>

android:versionCode va android:versionName:

Trong d6 versionCode 1a s6 hiéu phién ban, c6 kiéu s6 nguyén, dung
cho hé théng dé phan biét cac phién ban cua Gng dung duogc cai dat. Mdi
khi ban nang cap phién ban cia ing dung, ban can thay doi (ting 1én) so
nay trudc khi phan phdi. Con tham sé versionName 13 tén cta phién ban,
thong sd nay khong dugc dung boi hé thong, ma chi 14 tén phién ban ngudi
dung s& nhin thay khi xuét ban 1én cac cho tng dung. VersionName c6 kiéu
chudi va c6 thé dat tiy y, tuy nhién dinh dang thudng dugc dung la
<major>.<minor>.<point>, & d6 <major> la sé hiéu phién ban chinh,
<minor> 1a phién ban phu, <point> 14 s6 hiéu cap nhat nhé trong phién ban
phy, vi du “1.0.17, “2.1.0”...

Trong nhiéu trudng hop, ta can ldy s6 hiéu phién ban tmg dung hién
tai luc chay chuong trinh, khi d6, ta dung liy thong tin Packagelnfo nhu
Sau.

PackageManager pm = getPackageManager();
try {
//---get the package info---
Packagelnfo pi =
pm.getPackagelnfo("net.learn2develop.LBS", 0);
/[---display the versioncode---

Toast.makeText(getBaseContext(),
"VersionCode: )
Toast.LENGTH_SHORT).show();
} catch (NameNotFoundException e) {

+Integer.toString(pi.versionCode),
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e.printStackTrace();
by

Ngoai ra dé tmg dung c6 thé dugc phan phdi trén cho tng dung, ban
can chi ra icon va tiéu dé cua tng dung dé hién thi trong danh sach tng
dung, dé lam diéu nay, ta can dat gia tri cho tham s6 android:icon va
android:label cua thé <application> (xem vi du trén).

7.1.2 Chitng thue s6 cho ving dung Android

Tat ca tmg dung Android déu phai dugc ky theo mot chtng thuc sd
trude khi 6 thé cai dit 16n thiét bi hodc Android Emulator. Khong nhu mot
s6 hé nén khac yéu cau ban phai mua ching chi sd tir mot hing chuyén
cung cip chung thuc, hé théng Android cho phép chung ta tu sinh ra ching
thuc s6 dé ky ung dung. Eclipse va ADT ciing cung cap san cong cu gilp ta
tao ra ching thuc nay mot cach rat tryc quan va dé dang. Trong qua trinh
ban phat trién Gmg dung, ban van c6 thé chay (mg dung ctia minh trén thiét
bi hodc trinh gia 1ap. P6 1a do Eclipse+ADT di ky san ung dung ctia ban
theo mét chung thuc mac dinh trude khi chuyén ung dung 1én thiét bi,
chirng thuc mac dinh nay chira trong file debug.keystore:

il Preferences - olEN
Build - -
Genersl
i = Eesild Settings:
a Asdioid
Buid o Aubrematic ally refresh Besounces and Assets folder on build
DOk [l Farce emor when estemal jJars oontsn natese beranes
Edilers | Shop packaging and dexing wetil et of unch. [Spesds up stomatic builds on fike save)
Launch Budd ouiput
Lint Ermor Checling o St
LegCat Hosma
HDE b
Yerbose
Lisage Stats
ek Defliult debug kiystone  CALen) Thue Mguayen, imdeoidSebug keyrlons
CiC+s
Help BADS fingerprt OESE:BTE2O2:4EC1:C D60 FI: 1 ED: BDEBC 01
Imtall Upiate SH&T fingerprint: OC &R ERCTMCACER IR P AR EC T30 e (D C4:00
-]
Fun/Debug Custem dsbug keystene: Browsa...
Tuar DS fingarpriet
¥l idebaco
& Wl SHAT fingerprint:
DD Files
XML Catrlog
Restor k Apply
a XML Filex w estore efauks L
7 oK Cancel

Tuy nhién chimg thuc nay chi ding trong qua trinh phat trién, trude
khi ban xuét ban ung dung, ban can ky Uimg dung theo mot chung thuc
khac. Phan dudi ddy mé ta qua trinh sinh ching thuc sb va dong géi ung
dung theo chung thyc do.

Pé xuét ban ung dung, tur trinh don File ctua Eclipse, chon Export...,
trong ctra s6 mé ra, chon Export Android Application, bAm Next:
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Select an export destination:
| type filker text
I = General
.= rbid
‘=1 Export An ication

(8% Generate Gradle build files

b B GC++
I+ = Imstall

b Java

b+ (= Run/Debug
b = Team

B (= XML

Trong man hinh ti€p theo, chon tén du 4n mudn xuat ban:

Select the project to export:
reojce. [fvasc]
Mo errors found. Click Mext.

Project Checks
Performs a set of checks to make sure the application can be exported.
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Tiép d6 ta can chi ra vi tri cta file chira ching thuc sé can dung dé
ky tng dung va nhdp vao mat khau cta chimg thuc nay (mat khau nay ta
dit lac tao chimg thuc sb). Trong truong hop chua cé chung thuc sd, ta
chon “Create new keystore” dé tao moi:

Keystore selection

) Use existing keystore
‘® Create new keystore
Location:  Chprojectsilectures\mykeystore keystore

Pasoword: ssssse

Confirm: | uruu{

Trong truong hop tao méi keystore, ta can nhap thong tin dé tao ra
mot key (dung dé ky ung dung), vi du ta dién thong tin nhu bén dudi:
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Key Creation

Alias: | mykey
Password: | ssasas
Confirm: | TTITTY

Validity (years) | 30

First and Last Mame: | Ho Thi Thao Trang|
Organizational Unit: | CHNPM
Organization: | HUMG
City or Locality: | Hanai
State or Province: | Hanoi

Country Code [XX): | WM

Destination and key/certificate checks

Destination APK file: | Cihprojectsh|ectures' Networking.apk

Certificate expires in 30 years,

@ [ <o |

Khi qua trinh két thuc, ta s& thu dugc ung dung file apk di dong goi
san sang dé phan phdi.
7.2 Phén phdi irng dung
Sau khi di dong goi va ky theo chimg thuc s6 can thiét, file apk da
san sang dé duoc phan phdi 1én cac chg tmg dung. C6 nhiéu cach dé co thé
phan phdi tmg dung dén nguoi dung nhu:

- Cai dat truc tiép 1én thiét bj dau cudi thong qua cong cu adb.exe
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- Dat file cai dit (apk) 1én web server va phan phdi dudng link tai
xuong cho nguodi dung

- Phan phdi tmg dung trén céc chg tmg dung: dién hinh 1a Google
Play Store

7.2.1 Sir dung cong cu adb

Cong cy adb co thé duge sir dung dé cai truc tiép ung dung 1én thiét
bi dau cudi.

Pé dung duoc cong cu ndy, ta can:

- Két ndi thiét bi voi may tinh thong qua cong USB

- Cai dat driver cho thiét bi (néu chua co)

- Bat tuy chon “USB debugging” trong “Developer options” ciia muc
cau hinh (Settings) trén thiét bi Android

Pé kiém tra thiét bi dd dugc két nbi thanh cong voi may tinh chua, ta
c6 thé gb 1énh “adb devices: tr man hinh console (cmd.exe):

tswradb devices
List of devices attached
A5863c50 device

Hinh trén cho thay c6 01 thiét bi véi ma “05863¢50” dang duoc két
ndi v6i may tinh.

Luu y: cong cu adb.exe nam trong thu muc platform-tools cua
Android SDK.

Khi thiét bi da dugc két ndi, ta co thé dung 1énh “adb install <apk
filee>" dé cai dit tmg dung lén thiét bi:

tsprojectsslectures Fadh install LBS.apk
82 KBrs (19224 bytes in 8.102s5>

pkg: AdataslocalstmpsLEBS . apk

sWCCESS

Snprojectsslectures >
Chir “success” bao hiéu qué trinh cai dat da thanh cong, ta s& thay
tmg dung xuét hién trong danh sach Gng dung cua thiét bj va sin sang hoat
dong.
7.2.2 Phén phoi trén web server
Céch thir 2 12 dua (mg dung ctia ban 1én mot web server va phan phéi
link tai (vi du: http://myserver.com/app/LBS.apk ) dén nguoi dung. Nguoi
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dung chi can bAm vao link nay tir thiét bi android ctia minh, hodc g dudng
link nay vao thanh dia chi cua trinh duyét web trén thiét bi, tng dung sé& tur
dong duoc tai vé.

Sau khi tai xong, bam chon file vira tai dé thuc hién cai dat, tuy
nhién dé c6 thé cai dit img dung tir ngudn nay (khong phai tir Google Play
Store), ban can bat tiy chon “Unknown source” trong phan Settings >
Security cta thiét bi:

Security

Make passwords visible

DEVICE ADMINISTRATION

Device administrators

Unknown sources

CREDENTIAL STORAGE

Trusted credentials

Install from SD card

7.2.3 Phéan phéi trén Google Play Store

Kénh phan phdi chinh thong va tiém ning nhat cho tng dung
Android 1a chg tng dung Google Play Store (ctra hang Play) cua Google.
Pé c6 thé phan phdi tng dung trén cira hang Play, ta can dang ky tai khoan
lap trinh vién Google Android. L¢ phi lap tai khoan nay la $25 tron doi tai
khoan. Ban c6 thé thanh toan khoan tién ndy bang thé thanh toan hodc thé
tin dung quc té (Visa, Master, America Express, Discovery...)

Pé diang ky tai khoan 14p trinh vién, ta truy cép
https://play.google.com/apps/publish/signup/ va dang nhap bang tai khoan
google cua ban (néu chua c6 tai khoan google, ban can tao méi, mién phi):
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€« Cca {\l;;:ipuygoogleoom1pu«;]ubh-? u}_]r:..v;u &=
b Google play | Developer Consale
Sign-in with your Google Accepl Developer Pay Registration Fee Complete your Account
account Agreement details
YOU ARE SIGNED IN AS...
g Trang Ho This Is the Google that will be lated with your Developar Console,
o 0¥ ol com I you would ike to use a difierent account. you can choose fram the following options below. i you are an
g der registenng a new Google account rather than usng a parsenal account.
Sign m withy & déferent account Creats a new Google sccoun
BEFORE YOU CONTINUE...
= —
=) @ = 525
Read and agree 1o the Coogie May Devaloper  Revew the distribution countries where you can Make sure you have your credit card handy to
SEINERION AFWEMant distribute and sell applications pay the $25 regestration fee n the next stap
o If you are planning to sell apps or in-app products
1 agree and | am wiling to asscciate check if you can have & merchant account In your
my sccount registration with the Google country
Play Developer distbtion ag:
( ntinue |-J":l'..1.'il

Bam chép nhan diéu khoan va tiép tuc (Continue to payment). Trong
man hinh tiép theo, nhap thong tin thé qudc té dé thanh toan va bam “Pdng
¥ va tiép tuc™:
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{ W A ¥ 4| 4 ThHiEtEl T T
*l ORI WY alle @ thaotrang 101 1ggmail.com

Bl vidi Ham (VM) H

HAn Glamng =

MG TH THANH TOAN
The tin dung hodc the ghi nge

Mady it han ME bao mal

Bia chi thanh toan

# Bia chithanh todn giong wii t8n va dia chi nha riéng

# GH cho 1hi cle wu 03 T3¢ bidl, Itd mibv cung cdp phdn hdi vl

5&n pham va ban tin cla Google Wallet

vi Bidiu khodan dich vu vl Thing bdo bdo mdt

1] W
Hiry m

Néu thé cuia ban duge chép nhan, Google s¢ dua tai khoan ctia ban
vao trang thai cho kiém tra, sau khoang vai ngay s& c6 phan hdi tir Google
chap nhan tai khoan ctia ban hay khong.

Trong trudng hop khong dugc chip nhin, Google s& yéu cau ban gui
thém tai li€u ching thuc thong tin cd nhan va tai khoan ngan hang cua ban.
Trong thdi gian chd doi Google kiém tra trang thai thanh toan, ban van c6
thé dwa timg dung 1én server ciia Google, tuy nhién chua thé phan phdi dén
nguoi dung.

Giao di¢n cua Developer console sau khi dang ky thanh cong s€ c6
dang nhu sau:
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= C B mitps/play.googleomyapps/publish/*dee_a =
appdrinema Sige pul

!:,: l._'.:sn‘-;ll; ol | Developer Cansale

Help & Fesdback v

ALL APPLICATIONS BECEEEREETEES

=
E &

Page 1201

o
-

. - — Free R S T W S Mg il M Pubished

Paga 1411

Tai khoan trén da c6 mot img dung dang dugc phan phéi dén nguoi
dung, ing dung nay hién dang c6 2071 ngudi dung trén tong sé 15180 luot
tai, c6 93 ngudi binh chon va diém trung binh 1a 3.98/5 sao!!!!

Pé phan phdi tng dung khac, ta bam vao nat “+ Add new
application” phia trén cua trang (nit duoc bdi vang trén hinh). Ban can
cung cdp ddy du thong tin yéu cau vé tmg dung trude khi c6 thé phan phdi
dén nguoi ding, bao gdm cac thong tin: Tai file tmg dung (apk) ctia ban 1én
hé théng:

* = ¢ [ Mips/playgooglecmmyapps/publish/dey_a 1119374255195 5k toce - o =

k ) asdcinens Sage nul
B Google play | Developer Console

Help k Fasdback »

K
* + Publishad *

=
- APE Swlich o simgle mods
o PRODUCTION EETA TESTINE ALFHA
B o 3
I — PRODUCTION CONFIGLURATION )
Shoae Lisieg CURRENT CONFIGLURATMIN  publehsd an Hoe 6, 30113 1 HE53 AM
Frarg & [snzston
Supprriad Savicse Exchsind devicss
4211 0

* VERRON UIPLDADED D# ATATHIR BCTIONS

Cung cip tiéu dé& (tén Gng dung), mé ta, tai l1én file icon 1on
(512x512px) va it nhat 02 hinh chup man hinh ctia tng dung, chon loai (mg
dung, cAu hinh website va email hd tro...:
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B SHomLning - Motda Ty

- 2 @ bitps)/play.google.comyapps/publish/?dev_acc=023791 1937448519553 #htarketListingFlace-p - e

- STORE LISTING

. . F

- R s Aeplication typss © Apphcaiions =

¢ T Catgary Pisdm & 'Sider b

D . Conieni eating Evaryons =
I Suoww Lisging

CONTALT DETAILS

141 8 wak ] ackdsais

"W bk hiips: Pwww Saosbock: Com

Ermail o o
Fhons

PRIVACY POLICY *

Lin s palicy

| Hol subemiting & prisacy pebCy URL ot This lim

bat gia ban tng dung (hi¢én tai & Viét Nam ta chi dugc phép ding
g dung mién phi) va cac qudc gia mudn phan phdi tng dung:

B Prizang A& Dmbriwbon - 10 8

& < @ [ hips/play.googlecomyapps/publish/?dee_acc=033791193744855 1955 38FricingP L -

L - PRICING & D|3TF|IE.IJTICIN

This applicstios is [

2 AP DISTRIEUTE M THESE COUMTRIES

You hre sslecisd 1 couniry

I Pricing & Diabitsation ElSELECT ALl COUMTRES

AT
Asrrans
b

Ausrala

Cudi cing bam “Save and publish”, tmg dung cta ban s& bat du
dugc phan phdi trén hé théng Google Play. Chi y: can phai mat dén vai
tiéng dén vai ngay dé ung dung c6 thé vuot qua dugc hé thong kiém tra cua
Google va phan phéi khip mang CDN ctia Google.

Sau khi hoan tat cic budc nhu trén ta da hoan thanh viéc phat trién
mot tmg dung cho hé diéu hanh Android va phan phdi dén nguoi dung. Ban
c6 thé thuong xuyén ghé tham trang danh cho developer nay dé xem cac
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théng ké khac nhau lién quan dén viéc cai dit va st dung ung dung cua
minh nhu: s6 lugt cai dat/gd bo theo ngay, ti 1& cac phién ban Android dang
dung, cac 16i crash ung dung, danh gia, phan hoi ciia ngudi dung..., hinh
dudi day minh hoa mot trong nhitng man hinh thong ké nhu vay. Phan nay
ciing ké thuc gido trinh “Lap trinh cho thiét bi di
dong” cua chung ta!.

=y ™ - emm
£ — =
uuuuu SEATIS Curtens e oy geece - vox TS - w4, BT
-
o
AsdraeVenios  Dwx S P T e——
p— -
& W Amiwd113. 237 .
W asmwadd f—
e ———
T
— — AL N

188



TAI LIEU THAM KHAO
[1] developer.android.com
[2] myclass.vn

[3] Patrick  Niemeyer and Jonathan  Knudsen -
Learning_Java_Third Edition

[4] Wei-Meng Lee - BEGINNING Android™ 4 Application
Development

189



