o r_o [V,
Gidi thiéu

Tai liéu Lap trinh Android co’ ban la ban dich chon loc néi dung tir trang
developer.android.com - trang Web do chinh Google xay dwng va chia
s& mién phi cho céac 1ap trinh vién Android. V&i mong muén dé sinh vién
hoc tap dwoc tdt nhat mén nay, bd phan Ban quyén va Xuét ban Dai hoc
FPT da thyc hién chuyén ngi tai liéu sang tiéng Viét va cung cap mién
phi cho sinh vién FPT Polytechnic dwéi dang file PDF Iwu trén trang Web
Ims.poly.edu.vn.

Vi day la 1an chuyén ngir dau tién tai liéu Lap trinh Android co ban nay,
nén du da rat cb géng trong cac khau bién tap, hiéu dinh, ché ban, song
thiéu sot 1a didu khong thé tranh khéi. Bd phan Ban quyén va Xuét ban rat
mong nhan duoc y kién déng gép clia quy doc gid gan xa dé hoan thién
ban dich trong nhirng 1an t6i.

Moi y kién déng goép xin vui long givi vé:

B6 phan Ban quyén va Xuat ban - Dai hoc FPT

Dia chi: Tang 2, nha F, tda nha Viét Uc (VAS), khu dé6 thi My Dinh I,
Tir Liém, Ha Nbi.

Email: publishing@fpt.edu.vn

FPT Polytechnic tin twéng rang, tiéu chi “Thwc hoc - Thuc nghiép” sé la
muc dich cao dep nhéat cia mét don vi dao tao. Ching ta héy cung chia
sé muc dich nay dé c6 duoc mét méi truong dao tao tét, xdy dung duoc
nhiing gié tri thiét thuc, gidp cho méi sinh vién viing vang trén con duong
st nghiép cua minh.

Thang 04 nam 2014






Muc luc

Muc luc
1. Android, nén tang di ddng phd bién nhat thé giGi ...........cccooveeeeieeeeeeeeeeee 3
2. Intent vabO IOC INTENT ... 7
3. Kién thirc co bAN V& NG AUNG ...cvcveeeceieiceeeee e 22
4. File AndroidManifeSt. XMl ...........oooiiiiiiiie e 30
5. Giao dién ngwdi dung trén MODIIE ........cccuiiiiiiiiii e 38
5.1 Téng quan vé giao dién NGUOT AUNG ........ocooveveeeeceeeeeeeeceeeeeeeee e 38
5.2 LAYOUL ..ottt e e e e e e e e a e e e e e e e aaaaeeaaanes 40
5.2.1 Layout tUYEN tiNN ..o, 50
5.2.2 Layout tONG G8i .........oeoveeeeeeeeeeeeeeeeeeeeeeeeeee e, 52
5.2.3 LIS VIBW ... 55
5.2.4 Grid VIEW ..ttt e 58
5.3 CAC SW KIBN GAU VAO ... 62
5.4 IMBNU ...t e e e e e as 68
TSI I aToTaTo N o= Lo OSSPSR 88
5.5.1 TaothONG DAO ... 91
5.5.2 QUAN Y thONG DAO ..o 95
5.5.3 Bao toan trai nghiém diéu hwéng khi khéi dong Activity ...................... 96
5.5.4 Hién thj tién trinh trong thANG BAO0 ..........c.cooveveeieeeeeeeeeeee e, 100
5.6 Thanh phan tly ChiNh .....coooovoieeeeeeeeeeeeeeeee e 104
6. X0 ly GAU VA0 t DAN PRIM .ot 112
6.1 Xac dinh kiéu phuong tién NhAp U ........veeeiiieii e, 113
6.2 X ly trang thai hién thi cia phwong tién nhap i@u ............cccccceveveveeeeeneee. 116
6.3 Hb tro didu hwdng qua ban Phim ..........cooiieeeecceeeeeeeeee e, 118
6.4 X ly cac action ttr ban phim ... 121
7. Widget cla NG AUNQG ...ooeeeieiiie et e et e e e eneeeeneeeenes 123
G TR o 11 | SRR 148
LS TR U )V o] o o T U U U SRR 162
10. CoNteNt ProVider .......oii i 170
10.1 Co bAN V& CONtENt PrOVIAET ........oeeeveeeeeeeeeeeeeeeee et 170
10.2 Ta0 CONTENT PrOVIAET .....evveeeeiiiiiiiiiieieeeeeieeeeeeea et asassssasssssssnssnnnes 188
10.3 Provider Calendar ...........coooiiiiiiiiiie e 205
10.4 Provider CONtactS ........oeeiiiiieiiiiie e e 224
11. Thiét ké sao cho (ng dung c6 thé phan hoi tot .........ccceveveveveeereieieeeeeeccc 265
LS T=Y o [ SR 269
13. LOP BroadCastRECEIVET ... 284
O =Yoo F= To X 1 1 - | AN 295
15, WEDVIBW ..ottt e e e 307


http://developer.android.com/reference/android/view/View.html#onTouchEvent(android.view.MotionEvent)
http://developer.android.com/reference/android/view/View.html#onFocusChanged(boolean, int, android.graphics.Rect)
http://developer.android.com/reference/android/app/Activity.html#dispatchTouchEvent(android.view.MotionEvent)
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/view/ViewGroup.html#onInterceptTouchEvent(android.view.MotionEvent)
http://developer.android.com/reference/android/view/ViewGroup.html
http://developer.android.com/reference/android/view/ViewParent.html#requestDisallowInterceptTouchEvent(boolean)

Muc luc

15.1 Téng quan vé I6p WebView ......................

15.2 Xay dwng wng dung Web trong WebView



Lap trinh Android co ban

1. Android, nén tdng di déng phé bién nhat thé gigi

Android la nén tang cGa hang tram triéu thiét bi di dong tai hon 190 quéc gia trén thé
gidi. Trong cac nén tang di dong (mobile platform), day la nén tdng dwoc cai dat nhiéu
nhét va co toc dd phat trién rat nhanh - méi ngay, hang triéu nguwdi dung bat thiét bi
Android ctia ho 1én Ian dAu tién rdi bat dau tim kiém cac (rng dung, trd choi cling nhirng
ndi dung sb khéac.

Android cung cap cho ban mét nén tang tét nhat toan cdu nham tao ra cac tng dung va
trd choi cho ngudi diing Android & moi noi, cling véi dé 1a mét thi trudng mé dé phan
phdi chiing ngay tte thi.
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S tang trurdng cta Android thé hién qua sé lirong thiét bj da duoc kich hoat

Quan hé déi tac va nén tang cai dat toan cau

Tw viéc xay dwng trén sy déng gép clia cong ddng ma ngudn mé Linux (open-source
Linux community) cung hon 300 phan cing, phan mém va cac nha mang ddi tac,
Android d mau chéng tré thanh hé diéu hanh di déng phat trién nhanh nhét.

Méi ngay cé hon 1 triéu thiét bi Android méi duoc kich hoat trén toan
thé gii.
Tinh mé& clGa Android khién nguoi tiéu dung yéu thich nén tdng nay va cac nha phat
trién ng dung ciing vay, diéu d6 da thuc day su ting trwdng manh trong linh vuc tiéu
thu rng dung. Nguw&i dung Android tai hon 1,5 ty (rng dung va tro choi ttr Google Play
méi thang.

Cung v6i cac dbi tac, Android lién tuc mé rong ranh gidi gitra phan cirng véi phan mém,
nham mang lai nhirng tinh nang m&i cho ngudi ding va cac nha phat trién. Déi véi nha
phat trién, sw ddi mai ctia Android cho phép ban xay dwng nhitng (rng dung manh mé,
khac biét, dung céng nghé di ddng mai nhét.
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Framework" phat trién manh mé

Rat dé dé téi wu héa mét hé nhj phan cho dién thoai, may tinh bang
(tablet) va cac thiét bi khac.

Android cung cAp moi tht ban cin dé xay dwng va trai nghiém (rng dung & murc tét
nhét. N6 cling cung cap mdt md hinh &ng dung don, cho phép ban trién khai rong rai
ng dung cGa minh t&i hang trdm triéu ngwdi dung trén mot loat thiét bj - tir dién thoai
cho t&i may tinh bang va con hon thé nira.

Android ciing dwa ra nhitng céng cu tao rng dung cé giao dién dep mét va tan dung
loi thé ttr khd nang phan cing c6 san trén tirng thiét bi. N6 ciing tw dong thich nghi voi
giao dién ngwoi dung (user interface - Ul) dé dat dwoc sw tdi wu nhét trén tirng thiét
bi, trong khi van dwa ra nhiéu diéu khién (control) nhw ban muén, théng qua giao dién
ngwdi dung trén cac loai thiét bi khac nhau.

Vi du, ban co thé tao mot trng dung hé nhi phan sao cho rng dung nay dwogc toi wu
héa cho ca dién thoai Ian cac dang may tinh bang. Ban cé thé khai bao giao dién nguoi
dung ctia minh mét cach gon nhe trong tap cac tai nguyén XML, mét tédp danh cho
nhirng thanh phan chung déi v&i tat ca cac dang, trong khi nhirng tap khac dung cho
viéc téi wu hoa theo dac trwng clia dién thoai hoac may tinh bang. Khi chay, Android ap
dung dung tap tai nguyén dwa trén kich thwéc man hinh, mat do, vi tri,...

Nh&m gitip ban phat trién hiéu qua, cac cdng cu phat trién Android (Android Development
Tools - ADT) cung cdp cho ban mét méi trwdng phat trién tich hop (Integrated
Development Environment - IDE) diy da cho Java véi nhitng tinh néng tién tién dé
phat trién, g& 16i (debugging) va déng géi (packing) cac (rng dung Android. St dung
IDE, ban c6 thé phat trién (rng dung trén moi thiét bi Android cé s&n, hodc tao cac thiét
bi do (virtual device) gia lap bat ky ciu hinh phan cirng nao.

C6 1,5 ty luot tai vé mbi thang va con sb nay van tiép tuc ting. Hay
dwa (rng dung cua ban ra trwéc mat hang triéu nguwoi dung theo quy
mo cua Google.

Thi trudng mé dé phan phdi cac ting dung ctia ban

Google Play la thj trwé'ng hang dau cho viéc ban va phan phéi cac ¢ng dung Android.
Khi phat hanh mét trng dung trén Google Play, ban da cham dwoc vao nén tang khng
16 dwoc cai dat ciia Android.

() Tap cac tai nguyén tao nén khung nén cho viéc phat trién hé théng.
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http://developer.android.com/tools/index.html
http://developer.android.com/tools/index.html
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La mét thi trwéng mé, Google Play cho phép ban kiém soat cach thirc ban cac san
phdm ctia minh. Ban c6 thé phat hanh & moi thoi diém ban mudn, véi tAn suét tiy y va
t&i nhirng khach hang ban quan tam. Ban ciing c6 thé phan phdi rong khap trén moi thi
trwdng va thiét bi hay tap trung vao nhirng phan khuc, thiét bi cu thé, hodc theo pham
vi clia kha nang phan cing.

Ban c6 thé thu lgi nhuan theo cach hop Iy nhat cho doanh nghiép ctia minh - mat phi
ho&c mién phi, v&i cac san phdm nhing trong (ng dung (in-app) hodc dang ky theo
ddi (subscription) - ddm bao dat dwoc sw cam két va thu nhap tét nhat. Ban ciing cé
thé kiém soat hoan toan gia ca cho (ng dung ctia minh va cac san pham nhung trong
&ng dung, ddng thei cé thé thiét 1ap hoac thay dbi gia véi bat o loai tién té duwoc hd
tro vao moi thoi diém.

Ngoai sy phat trién ctia nén tang khach hang, Google Play gitp ban xay dwng tam
nhin va cam két théng qua &ng dung va thwong hiéu ctia ban. Khi trng dung ctia ban
dan tr& nén phd bién, Google Play xép cho ching vi tri cao hon trong biéu d6 xép
hang “ding dau” méi tun, tién hanh xép hang va ddm bao nhirng vi tri tét nhat cho
ng dung trong kho.

Puoc cai dat sdn trong hang tram triéu thiét bj Android trén thé gisi, Google Play cé thé
la mét phwong tién phat trién cho doanh nghiép cua ban.
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KHOI DONG

Tét ca nhirng gi ban can dé bat dau phat trién (ng dung cho Android déu cé & day, trén
trang developer.android.com. Ban sé tim thdy moi thi trén trang Web nay, tir nhirtng
SDK (bd cdng cu phat trién phan mém - Software Developement Kit), tai liéu hwéng
dan API, chi dan thiét k&, théng tin vé chiéu xoay (landscape) cua thiét bi hién tai cho
t&i cach dé ban co thé phan phdi va thu loi nhuan tir cac tng dung.

Cac (rng dung déu dwoc xay dwng theo nhitng cach khac nhau, nhwng ching t6i da
céu truc nhirng théng tin can thiét giap ban xay dwng mét trng dung thanh ba muc chinh
dwai day, dai dién cho quy trinh phat trién (rng dung chung:

Thiét ke

Trwdc khi viét mot dong mé, ban can thiét ké giao dién ngwoi dung va lam cho né phu
hop v&i trai nghiém ngwdi dung trén Android. Mac du ban cé thé biét nguwoi dung sé
lam gi v&i (’ng dung ctia minh, song ban van nén dirng lai dé tap trung vao cach nguoi
dung sé tuong tac véi nd. Thiét ké cla ban nén cé style dep, don gidn, manh mé va
duoc diéu chinh hwéng téi trai nghiém trén Android.

Vi vay, b4t k& ban la mét clra hang nhd chi cé6 mét nguwdi hay 1a mét nhém Ién nhiéu
ngwoi thi cling nén nghién ciru cac chi dan “Design” (“Thiét ké”) trudc tién.

Phat trién

Mét khi thiét ké clia ban da hoan thién, tt ca nhirng gi ban can la cac céng cu dé bién
y twéng thiét ké &ng dung do thanh hién thuwc. Framework ctia Android cung cép cho
ban céc giao dién lap trinh (*ng dung (Application Programming Interface - API) dé xay
dwng nhirng trng dung c6 thé khai thac toan b loi thé ctia phan cirng thiét bi, thiét bi
phu kién két néi (connected accessory device), mang Internet, cac tinh nang phan mém
va nhiéu hon ni¥a. V&i strc manh cia Android, strc manh ma &ng dung ctia ban cé thé
dem lai la khong gidi han.

Moi kién thirc ban can dé hoc vé framework va cac coéng cu phat trién trng dung déu co
trong muc (Develop) (“Phat trién”) cla tai liéu hwdng dan.

Phan phoi

Hién gi®, ng dung cla ban da hoan tat. Ching ta da xay dwng &ng dung d6 dé hd
tro' nhiéu kich c¢& va mat dd man hinh, ddng thoi da kiém thir (test) né trén trinh gia lap
(emulator) Android cling nhw trén cac thiét bj that. Ban da sén sang dé dem trng dung
ctia minh di phan phéi.

Buéc tiép theo phu thudc vao nhiéu yéu td, chdng han nhw chién lwoc tién té va loai
thiét bi ho tro trng dung cla ban. Moi théng tin ban can dé bat dau qua trinh nay déu co
trong muc (Distribute) (“Phan phéi”).


http://developer.android.com/design/index.html
http://developer.android.com/develop/index.html
http://developer.android.com/distribute/index.html
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2. Intent va bd loc Intent

B ba trong cac thanh phan chinh (core component) ctia mét (rng dung - activity (mot
thanh phan ctia (’ng dung cung cap giao dién dé ngudi dung twong tac nham thuc hién
mot cong viéc nao dd), service (ludng dich vu chay ngdm trong Android) va broadcast
receiver (trinh thu nhan cac thong tin bén ngoai gtvi t¢i) - dwoc kich hoat thdng qua ban
tin (message), goi la cac intent. Viéc gri va nhan intent la co s& cho viéc lién két khi
chay vé sau nay gitra nhitrng thanh phan trong ciing mét hoéc cac (rng dung khac nhau.

Ban than déi twong Intent |a mot cau truc di liéu thu déng chira mé ta trivu twong

vé mét activity dwoc thue hién - hodc, trong trwéng hop ctia broadcast thi dé thwong la

mo ta vé diéu gi doé da xay ra va duwoc cong bb. Co nhiéu co ché rieng biét dé givi Intent
cho méi loai thanh phan cla hé théng:

« Mot dbi twong Intent dwoc truyén téi Context.startActivity () hodc
Activity.startActivityForResult () nham kh&i ddng mot activity hodc
lay activity hién cé dé lam viéc mai. (Intent cling cé thé duwoc truyéntdi Activity.
setResult () détravéthéngtinchoactivitygoistartActivityForResult ()).

« M6t dbi twong Intent dwoc truyén téi Context.startService () dé khdi tao
mét service hodc gii di nhirng chi Iénh méi t&i mot service dang chay. Twong tw,
mot intent cé thé dwoc truyén téi Context.bindService () dé thiét 1ap mot
két néi gitra thanh phan goi va service dich. Intent c6 thé tly y khéi tao service néu
nhu service chwa chay san.

«  Céc ddi twong Intent truyén t&i bat cv phwong thirc broadcast nao (chang han
nhw Context.sendBroadcast (), Context.sendOrderedBroadcast ()
hay Context.sendStickyBroadcast ()) dwoc gl téi tht cd cac broadcast
receiver cung hé théng. Nhiéu loai tin broadcast nhw vay bat ngudn t ma hé théng
(system code).

Trong méi trwérng hop, hé théng Android sé tim activity, service hodc tap cac broadcast
receiver thich hop dé phan héi intent va khéi tao chung, néu can. Khéng cé su chéng
chéo bén trong cac hé théng nhén tin nay: Intent broadcast chi dwoc guvi t¢i broadcast
receiver ch* khéng bao gi® dwoc gri tdi activity hay service. Mét intent truyén t&i
startactivity () chi dwoc gl t&i mét activity chir khdng bao gid dwoc glri téi mot
service hay broadcast receiver, va c& nhw vay.

Tai lieu nay bat dau véi mot mo ta vé ddi twong Intent. Sau do, tai lieu di vao mo ta
nhirng quy tdc ma Android st dung dé két ndi cac intent v&i cac thanh phan - cach phan
tich dau la nhirng thanh phan nén nhan théng diép intent. Dai véi cac intent khéng chi
rd moét thanh phan dich mét cach twéng minh, qua trinh nay lién quan dén viéc kiém
thir ddi twong intent dwa vao bé loc intent (intent filter) lién két véi nhirng thanh phan
dich c6 kha nang.

Cac doéi tugng Intent

Mét déi twong Intent 1a mét tap thong tin. Dbi twong nay chira thong tin vé dac diém
cla thanh phan nhan intent (nhw action dwoc thwe hién va div liéu dé thwc hién action
do), cung véi do la thong tin vé dac diém cla hé théng Android (nhw danh muc cta
thanh phan x ly intent va cac 1énh khéi chay mét activity dich). Phan I&n dbi twong
Intent cé thé bao gébm:


http://developer.android.com/reference/android/content/Intent.html
http://developer.android.com/reference/android/content/Context.html#startActivity(android.content.Intent)
http://developer.android.com/reference/android/app/Activity.html#startActivityForResult(android.content.Intent, int)
http://developer.android.com/reference/android/app/Activity.html#setResult(int, android.content.Intent)
http://developer.android.com/reference/android/app/Activity.html#setResult(int, android.content.Intent)
http://developer.android.com/reference/android/content/Context.html#startService(android.content.Intent)
http://developer.android.com/reference/android/content/Context.html#bindService(android.content.Intent, android.content.ServiceConnection, int)
http://developer.android.com/reference/android/content/Context.html#sendBroadcast(android.content.Intent)
http://developer.android.com/reference/android/content/Context.html#sendOrderedBroadcast(android.content.Intent, java.lang.String)
http://developer.android.com/reference/android/content/Context.html#sendStickyBroadcast(android.content.Intent)
http://developer.android.com/reference/android/content/Intent.html
http://developer.android.com/reference/android/content/Intent.html
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Tén thanh phan

Tén cla thanh phan x ly intent. Trwong nay 1a mét déi twong ComponentName
- mot sy két hop tén 16p (class) ddy du cha thanh phan dich (chdng han nhw
“com.example.project.app.FreneticActivity”) voi tén goi (package)
dat trong file ké khai (manifest file) clia 'ng dung, noi chiva cac thanh phan (vi du
nhw “com.example.project”). Phan théng tin tén géi trong ComponentName
va tén goi duoc thiét 1ap trong file k& khai khong nhét thiét phai tring nhau.

Tén thanh phan la khéng bat budc. Néu dwoc thiét 1ap, dbi twong Intent dwoc
gWri t&i mot thé hién (instance) clia 16p da chi dinh. Con néu chwa duoc thiét lap,
Android str dung théng tin khac trong ddi twong Intent dé& d&t thanh phan dich thich
hop - xem muc “Phan tich Intent” (“Intent Resolution”) sé& dwoc trinh bay & phan
sau cUa tai liéu nay.

Tén thanh phan duoc thiét lap bang cach sl dung setComponent (),
setClass () hodc setClassName () va dwoc doc bdi getComponent ().

Action

M6t chudi (string) chiva tén cuia action dugc thwe hién - hodc, trong trwdng hop céac
intent broadcast, day sé la action da xay ra va dang dwoc bao cao. L&p Intent dinh
nghia mét vai hang sé action, gém:

Thanh phan dich  Action

ACTION CALL activity Khéi tao mét cudc goi dién thoai.

ACTION EDIT activity Hién thj dt¥ liéu cho ngui dung
dé thwc hién chinh stra.

ACTION MAIN activity Bat dau voéi activity khéi tao
clia mét nhiém vu va khéng cé
dir liéu dau vao (input), déng
thdi khong tra vé div liéu dau ra

(output).

ACTION SYNC activity DPoéng bd di¥ liéu trén may cha
(server) vé&i div liéu trén thiét bi
di doéng.

ACTION BATTERY LOW broadcast receiver | M6t cadnh bao rang pin sap hét.

ACTION HEADSET PLUG | broadcastreceiver | Mot bo tai nghe da duoc gan
vao thiét bi, hodc dwoec rut ra tte
thiét bi.

ACTION_SCREEN_ON broadcast receiver | Man hinh da dwoc bat |1én.

ACTION TIMEZONE | broadcastreceiver | Cac thong s thiét 1ap cho mui
CHANGED gi¢ (time zone) da thay déi.



http://developer.android.com/reference/android/content/ComponentName.html
http://developer.android.com/guide/components/intents-filters.html#ires
http://developer.android.com/reference/android/content/Intent.html#setComponent(android.content.ComponentName)
http://developer.android.com/reference/android/content/Intent.html#setClass(android.content.Context, java.lang.Class<?>)
http://developer.android.com/reference/android/content/Intent.html#setClassName(java.lang.String, java.lang.String)
http://developer.android.com/reference/android/content/Intent.html#getComponent()
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Xem mb ta Iép Intent dé tim hiéu danh sach cac hdng sé c6 san cho nhirng
action chung. Cac action khac dwgc dinh nghia & dau doé trong Android API. Ban
ciing c6 thé tw dinh nghia cac chudi action dé kich hoat nhirng thanh phan cé mét
trong trng dung ctia minh. Cac chudi ma ban tao ra nén bao gém tén géi (rng dung
nhw mot tién t6 - vi du: “com.example.project.SHOW COLOR”.

Action quyét dinh phan I&n cach ma cac théng tin con lai cta intent dwoc cAu tric -
ngoai trr cac trwdng data va extras - cling nhiéu nhw viéc mét tén phwong thire
(method) quyét dinh tap cac tham sb va gia tri tra v&. Do vay, nén s dung nhirng
tén action cu thé nhét trong kha néng, ddng thdi két hop chat ché ching véi cac
trwdng khac cla intent. N6i cach khac, thay vi dinh nghia mot action riéng 1é, hay
dinh nghia c& mét giao thirc (protocol) cho nhitng ddi twong intent ma cac thanh
phan trong (rng dung cla ban c6 thé xa ly.

Action trong mét déi twong Intent dwgc phwong thirc setAction () thiét lap va
dwoc doc bdi getAction ().
D liéu

Thanh phan URI (Uniform Resource Identifier - Dinh dang tai nguyén théng nhét)
cua di liéu dwoc thye thi va loai MIME (Multipurpose internet mail extension - M&
rong thu tin Internet da nang) ctia di liéu d6. Nhirng action khac nhau duoc két
hop voi cac loai dac ta dir lieéu khac nhau thanh tirng cap. Vi dy, néu trwdng action
la ACTION EDIT, trwdng di¥ liéu sé chira URI cla tai liéu dwoc hién thj dé chinh
stra. Néu hanh dong 1a ACTION CALL, trwdng dir liéu sé 1a tel: URI v&i s dién
thoai dé goi. Twong tw, néu action 1a ACTION VIEW va trwdng dir liéu la http: URI,
activity nhan dwoc sé dwoc goi dé tai vé, ddng thdi hién thi bat c&v div liéu ndo ma
URI tré toi.

Khi khép mét intent véi mot thanh phan cé kha ndng xt ly di liéu, diéu quan
trong can biét Ia loai cia di liéu (loai MIME) cuing v&i URI ctia div liéu y. Vi du,
khéng nén goi mét thanh phan co6 kha néng hién thj di¥ liéu hinh anh dé chay mét
file am thanh.

Trong nhiéu trwdng hop, loai di liéu c6 thé dwoc suy doan tir URI - ngoai trir cac
content: URI cho th4y réng di¥ lieu dwoc dinh vi trén thiét bi va do mét Content
Provider (trinh cung cAp ndi dung) kiém soat (xem muc “Content provider’” bén
dui)). Tuy nhién, loai di¥ liéu co thé dwoc thiét 1ap mét cach twdng minh trong
déi twong Intent. Phwong thirc setData () dinh rd réng di liéu chi nhw mét URI,
setType () dinh rd réng no chi nhw mot loai MIME, con setDataAndType ()
cho biét né vira Ia mét URI vira 1a mot loai MIME. Bé doc URI st dunggetData (),

doc loai di¥ liéu str dung getType ().

Hang muc

Mét chudi chira thong tin bd sung vé nhirng loai thanh phan x& ly intent. Déi twong
intent c6 thé chira mét sé lwong khong gidi han cac mé ta hang muc (category)
Twong tw nhw cach da lam véi action, I16p Intent dinh nghia mét vai hang sb hang
muc, bao gom.
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Hang sb Y nghia

CATEGORY BROWSABLE Activity dich c6 thé dwoc trinh duyét (browser) kich
hoat (invoke) mét cach an toan dé hién thi div liéu do
mét dwong dan (link) tré tdi - vi du nhw mét bire dnh
hodc mét tin nhan e-mail (thw dién tc).

CATEGORY GADGET Activity c6 thé dwoc nhing vao bén trong activity
khac va la activity c6 thé 1am nén cho cac gadget
(nhitng ng dung nhd dwoc thiét ké véi tinh “I&p
rap” dwoc).

CATEGORY HOME Activity hién thi man hinh chinh (home screen),
man hinh dau tién ma nguwoi dung thay khi bat thiét
bi 1én hoac khi button (nut) Home duwgc nhan.

CATEGORY LAUNCHER Activity c6 thé 1a activity khéi tao clia mot tac vu
(task) va dwoc liét ké & mirc cao nhat ctia man hinh
chinh rng dung (application launcher).

CATEGORY PREFERENCE Activity dich la mét bang thiét 1ap tuy chinh ca nhan
(preference panel).

Xem mé ta lép Intent dé& co dwoc danh sach day di vé cac hang muc.

Phuwong thc addCategory () dat mét hang muc vao trong mot déi twong
Intent, removeCategory () x6a mdt hang muc da thém vao trwdc do, trong khi
getCategories () |y ra tap tt c& cac hang muc hién c6 cta déi twong.

Cac thanh phan phu

Céc cap khéa-gia tri (key-value) bd sung théng tin sé dugc givi téi thanh phan
X ly intent. Twong tw mot vai action dwogc gén vOi nhirng loai URI d liéu
cu thé, mot sb intent s& dwoc gan véi cac thanh phan phu (extra). Vi du,
mot intent ACTION TIMEZONE CHANGED cé thanh phan phu “time-zone” dé
nhén dién cac mui gio m¢i, con ACTION HEADSET PLUG c6 thanh phan phu
“state” (trang thai) dinh ré hién gi® bd tai nghe da dwoc cdm vao hay rat ra khoi
thiét bi, cung v&i d6 la thanh phan “name” cho loai tai nghe. Néu ban da tao ra
mot action SHOW COLOR, gia tri mau (color value) sé dwoc dat trong moét cap
khéa-gia tri phu.

Déi twong Intent cé mét loat phuong thirc put . . . () dé& chén nhiéu loai di¥ liéu phu
tro va nhém phwong thirc twong tw get. .. () dé doc di liéu. Nhixng phwong
thirc song song nay nam trong cac dbéi twong Bundle. Thuc té, cac thanh phan
phu cé thé duoc cai dat va doc nhw mét Bundle bang cach s dung cac phwong
thrc putExtras () vagetExtras ().

Co

C6 nhiéu loai co (flag) khac nhau. Nhiéu loai huwéng dan cho hé théng Android cach
thwe thi mot activity (vi du, activity thudc vé tac vu nao) va cach x& ly activity sau
khi thwe thi (vi du, néd ndm trong danh sach nhitng activity gan day khong). Tat ca
cac co nay dwoc dinh nghia trong 16p Intent.
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Hé thdng Android va nhitng trng dung di kém nén tang dung cac déi twong Intent dé
vira glri di cac tin broadcast ciia hé théng ban dau vira kich hoat nhirng thanh phan
da xac dinh trong hé théng. Mudn biét cach cAu tric mét intent dé kich hoat mét thanh
phén hé théng, moi ban tham khao muc “List of intents” (“Danh sach intent”).

Phan tich Intent

Cac Intent cé thé dwoc chia thanh hai nhom:

 Intent tuong minh (explicit intent) quy dinh thanh phan dich bang tén ctia né (trwéong
tén thanh phan - Component Name d& cap & trén, da c6 mot gia tri thiét 1ap). Do
cac nha phat trién ctia nhirng (rng dung khac khéng biét tén thanh phan &ng dung
cla nhau, nén cac intent twong minh thwo'ng dwgc dung cho nhirng thong diép ndi
bd trong (rng dung - vi du, mét activity khdi chay mét service cap con hay thyc thi
mét activity anh em cla no.

« Intent ngdm dinh (implicit intent) khong @& tén thanh phan dich (trwdng tén thanh
phan dé tréng). Intent ngdm dinh thwéng dwoc dung dé kich hoat cac thanh phan
trong nhirng (rng dung khac.

Android truy&n mét intent ngdm dinh t&i moét thé hién cla I&p dich dwoc chi dinh. Khéng
c6 gi khac trong ddi twong Intent ngoai tén thanh phan quan trong déi véi viéc xac dinh
dau 1a thanh phan nhan intent.

Can mét chién thuat khac cho cac intent ngam dinh. Khi thanh phan dich khéng dwoc
chi dinh twérng minh, hé théng Android phai tim ra thanh phan (ho&c cac thanh phan) tét
nhét dé xt ly intent - mdt activity hodc service riéng 1é thuc hién action duoc yéu cau
hodc tap cac broadcast receiver phan hdi théng bao broadcast. Hé théng Android c6
thé 1am diéu d6 béng cach so sanh ndi dung clia ddi twong Intent véi cac bé loc intent,
nhirng cAu tric lién quan dén cac thanh phan cé kha ndng nhan intent. Bo loc dwa ra
cac kha néng clia mét thanh phan va phan dinh nhirng intent ma né cé thé x ly dworc.
B loc dem dén cho thanh phan kha ning nhan dwoc cac intent ngdm dinh cda loai
dwoc dwa ra. Néu mot thanh phan khong co bt ky bd loc intent nao, né cé thé chi nhan
dwoc nhivng intent twéng minh. Mot thanh phan co bo loc cé thé nhan dwoc ca intent
twong minh 1&n ngadm dinh.

Chi ¢6 ba khia canh ctia mét dbi twong Intent dwoc xét dén khi ddi twong dwoc kiém
th&r dwa vao mot bo loc intent:

action

di lidu (ca URI I5n kidu d liéu)

hang muc

Céc thanh phan phu va c& khéng tham gia vao viéc gidi quyét thanh phan nao sé
nhan intent.

Bo loc intent

Dé théng bao cho hé théng biét chung co thé xt ly nhirng intent ngdm dinh nao, cac
activity, service va broadcast receiver c6 thé cé mét hay nhiéu bd loc intent. M&i b loc
mo ta mot kha nang ctia mot thanh phan, mét tap intent ma thanh phan sdn sang nhan.
Két qua 1a, no loc ra cac intent mong mudn va loai bé nhirng intent khéng mong muén -
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chi gébm céc intent ngdm dinh (nhikng intent nay khoéng dat tén cho I6p dich). M6t intent
tworng minh ludn dwoc gli téi dich cla no, bat ké né chira ndi dung gi; bo loc khong lam
nhiém vu tra ctru ndi dung. Tuy nhién, mot intent ngém dinh chi dwoc gwvi t&i mét thanh
phan khi né co thé vwot qua dwoc cac bd loc cla thanh phan do.

Mét thanh phan cé nhidu bo loc riéng biét cho tirng viéc né cé thé 1am, cho méi giao
dién ma no biéu dién t&i ngwoi dung. Vi du, activity cé tén NoteEditor clia (rng dung
Note Pad c6 hai bd loc - mot dé& khéi dong véi mét ghi chi cu thé gidp nguwdi dung cé
thé& xem hoac chinh stra, mot bo loc khac dé bt dau véi mot ghi chti méi, dé tréng hoan
toan dé nguwoi dung cé thé dién vao rdi lwu lai. (TAt ca cac bd loc ciia Note Pad déu
dwoc miéu ta trong muc “Vi du v& Note Pad” sé trinh bay vé sau).

Bo loc va bao mat

Mét bd loc intent khéng thé dung cho muc dich bao mat (security). Trong khi mé& mot
thanh phan chi d& nhan nhirng dang intent ngdm dinh nhét dinh, bd loc khéng 1am gi dé
ngan ngwa cac intent twdng minh nham t&i thanh phén dé. Mac du mot bd loc cé thé
han ché céac intent, song mét thanh phan sé& dwoc yéu cau xt ly mét sb action va nguén
d liéu nhét dinh. Tuy nhién, ai d6 van co thé d&t mét intent twéng minh canh mét action
va ngudn dir liéu khac réi dat tén thanh phan gidng véi thanh phan dich.

Bo loc intent 1a mot thé hién cla lép IntentFilter. Tuy nhién, do hé théng Android
phai biét vé kha nang clia mét thanh phan trwédc khi thye thi thanh phan d6, nén cac
bd loc intent thwdng khéng dwoc thiét 1ap trong ma Java ma chi dong vai tro la cac
phan t& (element) <intent-filter> trong file k& khai (AndroidManifest.xml)
culia trng dung. (M6t ngoai 1€ 1a nhirng b6 loc cho broadcast receiver duwgc dang ky dong
la goi Context.registerReceiver (); chung dwoc tao tryc tiép dwoi dang cac
déi twong IntentFilter).

Mot b loc co cac trwdng song song véi cac trwdng action, dir liéu va hang muc cua
mot dbi twong Intent. M6t intent ngdm dinh duoc kiém thtr béng bd loc & ca ba trudng.
Dé dwoc chuyén téi thanh phan s& hiru bd loc, né phai vuot qua cé ba kiém thir. Néu
that bai cho du chi trong mét kiém thir, hé théng Android sé& khéng gtvi né téi thanh phan
- it nh4t 1a khong dwa trén co sé ctia bd loc d6. Tuy nhién, do mdi thanh phan cé thé cé
nhiéu bd loc intent, nén mot intent khoéng vt qua mét trong cac b loc clia thanh phén
do lai c6 thé vot qua bo loc khéc.

M&i kiém thir duoc mo ta chi tiét duoi day:
Kiém thtr action

Mét phan tlr <intent-filter> trong file ké khai liét ké cac action dwdi dang nhirng
phan t& con <action>. Vidu:

<intent-filter . . . >
<action android:name="com.example.project.SHOW CURRENT” />
<action android:name="com.example.project.SHOW RECENT” />
<action android:name="com.example.project.SHOW PENDING” />

</intent-filter>
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Vi du trén cho théy, trong khi mét déi twong Intent chi dat tén cho mét action thi mét bo
loc c6 thé liét ké nhiéu hon thé. Danh sach khong thé dé tréng; mot bo loc phai chira it
nh4t mot phan tr <action>, hodc né sé chan (block) tAt ca cac intent.

DPé vuot qua kiém thir nay, action da duoc 4n dinh trong ddi twong Intent phai khép
v@i mét trong cac action dworc liét ké trong bo loc. Néu dbi twong hoac bd loc khéng chi
dinh mét action, két qua sé nhw sau:

«  Néu bo loc thét bai trong viéc liét ké bat c» action nao, intent khéng cé gi dé so
khép, nén tt ca intent s& that bai trong bai kiém thir. Khéng intent nao c6 kha néng
vwot qua bd loc.

«  Mat khac, mot dbi twong Intent khdng 4n dinh mot action sé tw dong vwot qua bai
kiém thtr - mién 1a bd loc chra it nhat mdt action.

Kiém tht hang muc

Mot phan tlr <intent-filter> liét k& cac hang muc dwéi dang nhivng phan t& con.
Vi du:

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

</intent-filter>

Lwu y, cac hdng sb mé ta luc trwdc cho cac action va hang muc déu khéng duoc sty
dung trong file ké& khai. Toan bé gia tri clia chudi dwoc sir dung thay vao d6. Vi du, chudi
“android.intent.category.BROWSABLE” trong vi du trén twong (ng v&i hang
s6 CATEGORY BROWSABLE d4 dé& cap truwdc do trong tai liéu nay. Twong tw, chudi
“android.intent.action.EDIT” twong (ng v&i hdng s ACTION EDIT.

Dé& mot intent vuot qua kiém thir hang muc, méi hang muc trong ddi twong Intent déu
phai khép véi mét hang muc trong bo loc. Bo loc co thé liét ke nhirng hang muc bo
sung, nhung khéng thé loai bé cac hang muc trong intent.

V& nguyén tac, mot déi twong Intent khéong cé hang muc ludn vuot qua bai kiém ther,
bat ké trong bo loc chiva gi. Biéu nay dung trong hau hét trwdng hop. Tuy nhién, véi mot
ngoai lé, Android x( ly tat ca cac intent ngdm dinh théng qua startActivity () nhw
thé 13 ching chira it nhat mot hang muc: “android. intent.category.DEFAULT”
(héng s6 CATEGORY DEFAULT). Vi vy, cac activity sdn sang nhan nhirng intent ngdm
dinh déu phai bao gém “android.intent.category.DEFAULT” trong cac bo loc
intent ctia chang. (Nhitng bd loc v&i thiét 1ap “android.intent.action.MAIN”
va “android.intent.category.LAUNCHER” | ngoai I&. Chung danh diu cac
activity bat dau tac vu méi va dwoc biéu dién trong man hinh khéi déng. Chung cé
thé bao gdbm “android.intent.category.DEFAULT” trong danh sach cac hang
muc, nhwng diéu nay 1a khéng can thiét). Tham khao muc “Str dung tinh nang so khép
intent” @& biét thém thong tin vé cac bd loc nay.
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Kiém thir div liéu
Twong tw action va hang muc, dac ta di liéu (data specification) ciia mot bo loc intent

duwoc bao gdm trong mét phan tir con. Va, véi nhivng triedrng hop nhw vay, phan tir con
c6 thé xuét hién nhiéu 1an, hoac khéng 1an nao. Vi du:

<intent-filter . . . >
<data android:mimeType="video/mpeg” android:scheme="http” . . . />
<data android:mimeType="audio/mpeg” android:scheme="http” . . . />

</intent-filter>

Mbi phan t&r <data> cé thé xac dinh mdt URI va mot kidu div liéu (kiéu MIME da
phwong tién). C6 nhiéu thudc tinh riéng biét - lwoc dd (scheme), host, port (cdng) va
dwong dan (path) - dbi voi tivng phan ctia URI:

scheme://host:port/path
Vi dy, trong URI dwéi day,
content://com.example.project:200/folder/subfolder/etc

lwgec db 1a “content”, host 1a “com.example.project”, port [a “200”, con dwdng
danla“folder/subfolder/etc”. Host va port cung nhau tao thanh chudi dinh danh
(authority) ctia URI; néu khéng &n dinh host, port sé& bi bé qua.

Mbi thudc tinh déu khong bat budc, nhwng ching lién quan véi nhau: D& mét dinh danh
c6 y nghia, lvgc dd phai dwoc 4n dinh. D& mot dwérng dan cé nghia, ca lwoc dd va dinh
danh déu phai dwoc 4n dinh.

Khi URI trong doi twong Intent dwgc so sanh véi dac ta URI trong bd loc, nd chi dwoc
ddi sanh v&i nhivng bo phan ctia URI thue sy dwoc dé cap trong bo loc. Vi du, néu mot
bd loc chi &n dinh mét lwgc dd, tat ca cac URI véi lwoc dd dé déu khép véi bd loc. Néu
mot bo loc &n dinh mét lwgc dd va mot dinh danh nhung khéng cé dwdng dan thi tat ca
cac URI ¢6 lwoc db va dinh danh twong ty déu khép, bat ké dworng dan nhw thé nao.
Néu mét bo loc &n dinh moét lwoc d6, mot dinh danh va mét dwdng dan thi chi nhirng
URI c6 lwgc d6, dinh danh va dwdng dan dé méi khép. Tuy nhién, mot déc td duwong
dan trong bd loc cé thé chira cac ky tw dai dién (wildcard) dé yéu cau chi mét phan
dworng dan la khop.

Thuoc tinh type ctia phan tir <data> xac dinh kiéu MIME cta di liéu. N6 phd bién &
céac bd loc hon so véi URI. Ca déi twong Intent 1an bod loc déu c6 thé st dung ky tw dai
dién “*” cho truwdng loai con (subtype) - vi dy, “text/*” hodc “audio/*” - chi ra bat
ctr loai con nao khép.

Qua trinh kiém ther di¥ liéu so sanh ca URI 13n kiéu di liéu trong dbéi twong Intent voi
mot URI va kiéu di liéu xac dinh trong bo loc. Nguyén tac nhw sau:
a. Mét déi twong Intent khong chiva URI hay kiéu di¥ liéu sé vwot qua kiém thiy
chi khi bo loc twong tw khéng an dinh b4t ky URI hodc kiéu di¥ liéu nao.
b. Mot dbi twong Intent chira URI nhwng khéng cé kiéu di liéu (va khong thé suy
ra mot kidu div liéu tr URI) sé& vwot qua kiém thir chi khi URI ctia né khép voi
mot URI trong bd loc, con bd loc twong tw khong &n dinh kiéu ndo. Day sé 1a
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trwdng hop duy nhat cho cac URI nhw mailto: va tel: ma khong dé cap
dén dw liéu thuc té.

c. Mét déi twong Intent chira mét kiéu dir liéu nhuwng khong cé URI sé vuot qua
kiém ther chi khi bo loc liét ke cung kiéu dw lieu va twong tw vay, khdong xac
dinh URI nao.

d. Mét déi twong Intent chira ca URI 1an kiéu div liéu (ho&c cé thé suy ra kiéu div
liéu ttr URI) vwot qua phan kiém thir kiéu di¥ liéu chi khi kiéu ctia né khép voi
mot kiu duoc liét ké trong bd loc. N6 vuot qua phan kiém thtr URI khi URI
cla no6 khép véi mét URI trong bd loc, hoac néu nd chra content: URI hay
file: URT va bd loc khéng xac dinh URI nao. Noi cach khac, mét thanh phén
dwoc coi 1a hd tro di lieu content: va file:, néu bo loc clia nd chi liét ké
kiéu d liéu.

Néu moét intent c6 thé vwot qua céc bo loc clia nhiéu activity hodc service, nguoi ding
sé dwoc hdi thanh phan nao dwoc kich hoat. Mot ngoai lé xay ra khi khéng cé thanh
phan dich nao dwoc tim thay.

Cac trudng hop phé bién

Nguyén tac cubi cung trinh bay & trén danh cho viéc kiém thr di liéu, nguyén tac (d),
phan anh mong mudn réng céc thanh phan cé thé 1ay dir liéu ndi bd tir mot file hodc
Content Provider. Do d6, bo loc clia chung cé thé liét ké chi mot kiéu di liéu ma khong
can xac dinh twéng minh tén lwgc db content : vafile :. Day la mot trwdng hop dién
hinh. Vi dy, mét phan t&r <data> nhw sau cho Android biét thanh phan c6 thé lay div
lidu hinh &nh ttr Content Provider va hién thj no:

<data android:mimeType="image/*" />

Do hau hét dir liéu déu sén sang dwoc xuét ra tir Content Provider, nén cac bd loc chi
4n dinh kiéu d@ liéu ma khoéng chiva URI 1a trwérng hop phd bién nhét.

Mét cdu hinh théng dung khéc 1a cac bd loc véi mot lwgc d6 va mét kiéu di liéu. Vi du,
mot phan tr <data> nhw sau cho Android biét thanh phan cé thé 1y di liéu video ti
mang (network) va hién thi né:

<data android:scheme="http” android:type="video/*” />

Vi du, hay xem xét diéu ma cac rng dung trinh duyét (browser application) lam khi
ngwoi dung nhan vao mot lién két trén trang Web. Trwdc tién, ¢ng dung trinh duyét sé&
cb géng hién thi di liéu (nd cé thé thwe hién diéu nay néu lién két dan dén mét trang
HTML). Néu khong thé hién thi dir liéu, ('ng dung sé& dat intent ngadm dinh cung véi lwoc
dd va kiéu dir lieu rdi khéi dong mét activity co thé lam duoc viec d6. Néu khong céd
activity nao phu hop, trng dung sé yéu cau trinh quan ly tai vé (download manager) tai
dir liéu xubng. N6 dwoc dat dudi quyén kiém soat clia Content Provider dé cé mot bo
activity I&n hon (nhirng activity cé bo loc chi &n dinh kiéu div liéu) c6 thé phan hbi lai.
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HAau hét ’ng dung déu cé moét cach dé lam méi lai ma khéng can tham chiéu téi
b4t ky di¥ lieu cu thé nao. Nhirng activity co thé khéi tao cac rng dung cé bd loc
V@i “android.intent.action.MAIN” dwoc xac dinh dwdi dang action. Néu duwoc
hién thi trong man hinh chinh (laucher) ctia (rng dung, chting ciing xac dinh hang muc
“android.intent.category.LAUNCHER”:

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

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

</intent-filter>

S’ dung tinh nang so khép intent

Cac intent dwoc so khép véi bd loc intent khdng chi nhdm kham pha thanh phan dich
dé kich hoat ma con nhdm phat hién didu gi do vé tap cac thanh phan/bd phan trén thiét
bi. Vi du, hé théng Android tao ra man hinh kh&i ddng cta trng dung, man hinh mdc
cao nhét cho thay cac (ng dung da san sang dé ngudi dung khéi dong, bang cach tim
tat c& cac activity véi bd loc intent cé chi dinh action “android.intent.action.
MAIN” va hang muc “android.intent.category.LAUNCHER” (nhw da minh hoa
& muc trwdc). Sau do, né hién thj biéu twong (icon) va nhan (label) cia cac activity
trong man hinh kh&i déng. Twong tw, né kham pha man hinh chinh béng cach tim kiém
activity co6 chra “android.intent.category.HOME” trong bd loc cua nd.

(ng dung cla ban c6 thé sir dung cach so khép intent twong tw. PackageManager
c6 mot tap cac phwong thirc query. . . () tra vé tt cd nhirng thanh phan cé thé chap
nhan métintentcu thé, va motchudi twong tw cac phwongthirc resolve. . . () xacdinh
thanh phan phiu hop nhat dé phan héi lai intent. Vidu, queryIntentActivities ()
trad vé danh sach tat ca cac activity c6 thé thuc thi véi intent da vwot qua bo loc 1am
tham sd, va queryIntentServices () trd vé danh sach twong tw cac service. Ca
hai phwong thirc déu khong kich hoat cac thanh phan; ching chi liét ké nhivng activity
co thé phan hoi. Co mot phuwong thirc twvong tw, queryBroadcastReceivers (),
cho cac broadcast receiver.

Vi du vé Note Pad

ng dung Note Pad cho phép ngudi dung cé thé duyét qua mét danh sach cac ghi chu
(note), xem chi tiét ttrng muc trong danh sach, chinh stra cac muc va thém muc mai vao
danh sach. Phan nay xem xét cac bo loc intent dwoc khai béo (declared) trong file ké khai.
(Néu dang lam viéc ngoai tuyén trong SDK (Software Developement Kit - Bd cong cu phat
trién phan mém), ban c6 thé tim thay toan b file ngudn cho (rng dung vi du nay, bao gém
ca file ké khai clia né tai <sdk>/samples/NotePad/index.html. Néu ban dang
xem tai liéu truc tuyén, céc file ngudn déu cé & muc “Tutorials and Sample” (“Vi du mau va
tai liéu hwéng dan giang day’) tai day).

Trong file ké& khai cGia né, (rng dung Note Pad khai bao ba activity, méi activity (rng véi
it nhat mot bo loc intent. N6 cling khai bao mét Content Provider dé quan ly di liéu ghi
chu. Bay la ndi dung file ké khai:
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<manifest xmlns:android="http://schemas.android.com/apk/res/android”
package="com.example.android.notepad”>
<application android:icon="@drawable/app notes”
android:label="@string/app name” >

<provider android:name="NotePadProvider”
android:authorities="com.google.provider.NotePad” />

<activity android:name="NotesList” android:label="@string/title notes list”>
<intent-filter>
<action android:name="android.intent.action.MAIN” />
<category android:name="android.intent.category.LAUNCHER” />
</intent-filter>
<intent-filter>
<action android:name="android.intent.action.VIEW” />
<action android:name="android.intent.action.EDIT” />
<action android:name="android.intent.action.PICK” />
<category android:name="android.intent.category.DEFAULT” />
<data android:mimeType="vnd.android.cursor.dir/vnd.google.note” />
</intent-filter>
<intent-filter>
<action android:name="android.intent.action.GET CONTENT” />
<category android:name="android.intent.category.DEFAULT” />
<data android:mimeType="vnd.android.cursor.item/vnd.google.note” />
</intent-filter>
</activity>

<activity android:name="NoteEditor”
android:theme="Q@android:style/Theme.Light”
android:label="@string/title note” >
<intent-filter android:label="@string/resolve_edit”>
<action android:name="android.intent.action.VIEW” />
<action android:name="android.intent.action.EDIT” />
<action android:name="com.android.notepad.action.EDIT NOTE” />
<category android:name="android.intent.category.DEFAULT” />
<data android:mimeType="vnd.android.cursor.item/vnd.google.note” />
</intent-filter>
<intent-filter>
<action android:name="android.intent.action.INSERT” />
<category android:name="android.intent.category.DEFAULT” />
<data android:mimeType="vnd.android.cursor.dir/vnd.google.note” />
</intent-filter>
</activity>

<activity android:name="TitleEditor”
android:label="@string/title edit title”
android:theme="Qandroid:style/Theme.Dialog”>
<intent-filter android:label="@string/resolve_title”>
<action android:name="com.android.notepad.action.EDIT TITLE” />
<category android:name="android.intent.category.DEFAULT” />
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<category android:name="android.intent.category.ALTERNATIVE” />
<category android:name="android.intent.category.SELECTED ALTERNATIVE” />
<data android:mimeType="vnd.android.cursor.item/vnd.google.note” />
</intent-filter>
</activity>

</application>
</manifest>

Activity dau tién, NotesList, khac biét véi nhirng activity khac vi thuc té, né hoat
doéng trén mét danh muc ghi chu (danh sach ghi chd) thay vi trén mét ghi chu don [é.
NotesList thwéng dwoc dung lam giao dién ngwoi dung dau tién, khi méi truy cap
&ng dung. N6 c6 thé lam ba viéc dwoc mé ta béng ba bo loc intent:

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

B6 loc nay khai bao diém bat diu chinh (main entry point) cho &ng dung Note Pad.
Action MAIN chuan la diém b&t dau khoéng doi héi bat ci théng tin nao khac trong déi
twong Intent (vi du nhw khéng cé dac ta di liéu), con hang muc LAUNCHER cho thay
diém bat dau nén duoc liét ké trong man hinh chinh ctia (rng dung.

<intent-filter>
<action android:name="android.intent.action.VIEW” />
<action android:name="android.intent.action.EDIT” />
<action android:name="android.intent.action.PICK” />
<category android:name="android.intent.category.DEFAULT” />
<data android:mimeType="vnd.android.cursor.dir/vnd.google.note” />
</intent-filter>

B6 loc nay khai bao nhirng thir ma activity c6 thé lam trén mét danh muc céac ghi
chi. N6 ¢6 thé cho phép ngwdi dung xem hoac chinh stra danh muc (thédng qua
action VIEW va EDIT), hodac chon mdt ghi cha dac biét tvr danh muc (théng qua
action PICK).

Thuéc tinh mimeType cla phan tir <data> quy dinh loai di liéu ma cac action nay
c6 thé hoat ddng cung. N6 ngu y rang activity cé thé cé mét con tré (cursor) trén khéng
ho&c nhiéu muc (vnd.android.cursor.dir) t Content Provider ndm gid di liéu
Note Pad (vnd.google.note). Dbi twong Intent thuc thi activity s& bao gdm mat
content: URI xac dinh chinh xac di¥ liéu clia dang nay va activity nén mé ra.

Lwu y, hang muc DEFAULT cling dwoc cung cap trong bd loc nay. D6 1a do cac phwong
thirc Context.startActivity () va Activity.startActivityForResult ()
coi moi intent déu chira hang muc DEFAULT - chi v&i hai ngoai 1é:

o Cac intent dinh danh activity dich mét cach twdng minh.
o Céc intent bao gdm action MAIN va hang myuc LAUNCHER.
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Do d6, hang muc DEFAULT |& cén thiét cho tAt ca cac bo loc - ngoai trir nhirng bo loc
véi action MATN va hang muc LAUNCHER. (Céc bd loc intent khéng can quan tam dén
nhirng intent two'ng minh).

<intent-filter>
<action android:name="android.intent.action.GET CONTENT” />
<category android:name="android.intent.category.DEFAULT” />
<data android:mimeType="vnd.android.cursor.item/vnd.google.note” />
</intent-filter>

B6 loc nay md ta kha nang cla activity trong viéc tra lai mét ghi chi da dwoc nguwoi
dung chon, khéng doi héi bat civ dic ta cla thw muc nao ma ngudi dung nén chon
tlr d6. Action GET CONTENT twong tw nhw action PICK. Trong ca hai trwong hop,
activity tra vé cho URI mét ghi chu da dwoc ngwdi dung chon. (Trong méi trwéng hop,
né dwoc trd vé cho activity goi la startActivityForResult () dé bat dau activity
NoteList). Tuy nhién, tai day, déi twong goi (caller) sé xac dinh kiéu dir liéu mong
muén thay vi thw muc di liéu ma ngwoi dung sé chon trong do.

Kiéu div liéu, vnd.android.cursor.item/vnd.google.note, chi ra dang di
liéu cuia activity c6 thé tra vé - mot URI cho mét ghi chu don (8. Tir URI dwoc tra vé, déi
twong goi cé thé cdé mét con tré cho ding mét muc (vnd.android.cursor.item)
ttr Content Provider dung chiva di¥ liéu Note Pad (vnd.google.note).

N6i cach khac, dbi v&i action PICK trong b loc truéc d, kiéu di¥ liéu chi ra dang cla
di liéu ma activity c6 thé hién thi cho ngwéi dung. Déi véi bd loc GET CONTENT, né chi
ra dang cla di liéu ma activity c6 thé tra vé cho dbi twong goi.

Nh& dwoc trang bi nhitng kha nang Ay, cac intent sau day sé gidi quyét activity
NotesList:

action: android.intent.action.MAIN
Thure thi activity ma khéng co dir liéu xac dinh.

action: android.intent.action.MAIN
hang muc: android. intent.category.LAUNCHER

Thwce thi activity ma khong co di liéu dwoc chon xac dinh. Day thuc sy 1a
intent dwg'c man hinh chinh sir dung dé sinh ra danh sach cép cao nhét cla
né. Tt ca cac activity véi nhirng bo loc khép véi action va hang muc nay déu
duwoc thém vao danh sach.

action: android.intent.action.VIEW
d liéu: content://com.google.provider.NotePad/notes

Ra lénh cho activity hién thi mét danh sach cac ghi chi dwéi content://
com.google.provider.NotePad/notes. Sau dé, ngudi dung cé thé
duyét danh sach va lay théng tin v& cac muc trong do.

action: android.intent.action.PICK
di liéu: content://com.google.provider.NotePad/notes

Ra lénh cho activity hién thi mét danh sach cac ghi chi dwéi content://
com.google.provider.NotePad/notes. Sau d6, nguwdi dung co thé
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chon mét ghi chu tir danh sach, va activity sé trd URI cho muc d6 vé activity da
kh&i dong activity NoteList.

action: android.intent.action.GET CONTENT
kiéu d@ liéu: vnd.android.cursor.item/vnd.google.note

Ra I1énh cho activity cung c&p mo6t muc don trong d liéu Note Pad.

Activity thir hai, NoteEditor, cho nguwdi dung thay mét muc ghi chu don, dong théi cho
phép ho chinh stra nd. N6 c6 thé lam hai diéu dwoc md ta bang hai bo loc intent dwéi day:

<intent-filter android:label="@string/resolve edit”>
<action android:name="android.intent.action.VIEW” />
<action android:name="android.intent.action.EDIT” />
<action android:name="com.android.notepad.action.EDIT NOTE” />
<category android:name="android.intent.category.DEFAULT” />
<data android:mimeType="vnd.android.cursor.item/vnd.google.note” />
</intent-filter>

Muc dich trwdc tién va chinh yéu cla activity nay 1a cho phép ngwdi ding twong tac
véi mét ghi chi don 18 - @& XEM (VIEW) hodc CHINH SUA (EDIT) ghi cha. (Hang muc
EDIT NOTE twong tw nhw EDIT). Intent s& chira URI cho di liéu khép voi kiéu MIME
vnd.android.cursor.item/vnd.google.note - dé la URI cho mét ghi chu
don, cy thé. Thong thwong, do sé la mot URI tra vé béi action PICK hodc GET CON-
TENT cUa activity NoteList.

Ciling nhw trwéc day, bd loc nay liét ké hang muc DEFAULT sao cho activity co thé duwoc
thire thi b&i cac intent khong xac dinh mét cach twong minh I6p NoteEditor.

<intent-filter>
<action android:name="android.intent.action.INSERT” />
<category android:name="android.intent.category.DEFAULT” />
<data android:mimeType="vnd.android.cursor.dir/vnd.google.note” />
</intent-filter>

Muc dich thr hai cta activity nay la cho phép nguwdi dung tao mot ghi chi mai, ghi chu
nay sé CHEN (INSERT) vao mét thw muc ghi chi da tén tai. Intent s& chira URI cho di
liéu khép véi kidu MIME vnd.android.cursor.dir/vnd.google.note - do la
URI cho thw muc ma ghi chu sé dwgc dat vao do.

Vi nhitng kha nang trén, cac intent sau sé gidi quyét activity NoteEditor:

action: android.intent.action.VIEW

d¥ liéu: content://com.google.provider.NotePad/notes/ID
Ra Iénh cho activity hién thi ndi dung cla ghi chi xac dinh béi 1D. (Dé biét
thém chi tiét vé cach cac content: URI xac dinh tirng thanh vién cta mot
nhém, xem muc “Content Provider” bén dwéi).

action: android.intent.action.EDIT
d liéu: content://com.google.provider.NotePad/notes/ID
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Ra Iénh cho activity hién thi ndi dung ctia ghi chu xac dinh béi ID, ddng thoi
cho phép ngudi ding chinh stra nd. Néu ngudi dung lwu cac thay ddi, activity
sé cap nhat di¥ liéu cho ghi chu trong Content Provider.

action: android.intent.action.INSERT
d¥ liéu: content://com.google.provider.NotePad/notes

Ra I&nh cho activity tao mét ghi chi mai trong danh sach ghi chi mai, réng tai
content://com.google.provider.notepad/notes, ddng thdi cho
phép nguwoi dung chinh stra né. Néu ngudi dung lwu ghi cha, URI ctia né duoc
tra vé cho ddi twong goi.

Activity cudi cung, TitleEditor, cho phép ngudi dung chinh sira tiéu dé (title) cta
ghi chu. Viéc nay c6 thé duoc thue thi bdng cach trye tiép kich hoat activity (nho thiét
lap tén thanh phan cla né trong Intent mét cach twéng minh), ma khéng can st dung
bd loc intent nao. Nhwng & day, chuing ta can bét Iy co héi chi ra cach trién khai nhirng
activity thay thé trén d liéu da c6 sén:

<intent-filter android:label="@string/resolve title”>
<action android:name="com.android.notepad.action.EDIT TITLE” />
<category android:name="android.intent.category.DEFAULT” />
<category android:name="android.intent.category.ALTERNATIVE” />
<category android:name="android.intent.category.SELECTED ALTERNATIVE” />
<data android:mimeType="vnd.android.cursor.item/vnd.google.note” />
</intent-filter>

B6 loc don cho activity nay st dung mot action tuy chinh goi la “com.android.
notepad.action.EDIT TITLE". N6 phdi dwoc kich hoat trén moét ghi chu cu thé
(loai di¥ liéu vnd.android.cursor.item/vnd.google.note), gidbng nhw cac
action VIEW va EDIT luc trwéce. Tuy nhién, & day, activity hién thi tiéu dé chira trong di
liéu ghi chu chr khéng phai ban than ndi dung cla ghi cha.

Ngoai viéc hd tro hang muc DEFAULT nhw thwéng 18, trinh chinh stra tiéu d@é (title editor)
con hd tro hai tiéu chuén hang muc khac: ALTERNATIVE va SELECTED ALTERNATIVE,
Nhirng hang muc nay x&c dinh céc activity c thé biéu dién cho ngudi diing trong mét menu
gdm céc tuy chon (ciing nhw hang muc LAUNCHER xac dinh nhitng activity nén dwoc
biéu di&n cho nguwdi dung trong man hinh chinh ctia ng dung). Lwu y, bod loc con hd ro
moét nhan twdng minh (thdbng qua android:label="@string/resolve title”)
dé kiém soat tét hon nhirng gi ngwoi ding thdy khi trinh bay véi activity nay nhw 1a mét
action thay thé cho di¥ liéu ma ho dang xem. (Dé biét thém thong tin v& cac hang muc
nay va viéc xay dwng nhirng menu tuy chon, xem cac phwong thirc PackageManager.
queryIntentActivityOptions () vaMenu.addIntentOptions ()).

Nh& dwoc trang bi nhitng kha ndng trén, cac intent sau sé giai quyét activity
TitleEditor:

action: com.android.notepad.action.EDIT TITLE
di liéu: content://com.google.provider.NotePad/notes/ID

Ra lénh cho activity hién thj tiéu dé lien két véi ghi chi 1D, déng théi cho phép ngudi
duing chinh stra tiéu dé.
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3. Kién thuic co ban vé (ing dung

Cac ng dung Android dwoc viét bang ngén ngi 1ap trinh Java. Cac cong cu thudc
Android SDK bién dich (compile) ma nguén - kém theo bat cir file di¥ liéu va tai nguyén
nao - thanh mét géi Android (package), d6 1a moét file lwu triv (archive file) véi hau tb
.apk. Toan bd ma ngudn trong mét file . apk dwoc coi la moét rng dung, day chinh 1a
file ma cac thiét bi nén Android diing dé cai d&t (rng dung.

Khi da dwoc cai dat trén thiét bi, méi (r'ng dung Android déu “sdng” trong viing sandbox
(mdi trrong do chay rng dung) bdo mat ctia minh:

+  Hé diéu hanh Android Ia hé théng Linux da ngwoi dung (multi-user), trong méi (ring
dung lai 1a mét nguwdi dung khac.

+  Theo méc dinh, hé thdng gan (assign) cho mdi r'ng dung mét user ID duy nhét (ID
nay chi duwoc hé théng dung va &ng dung khéng biét t&i né). Hé thdng thiét 1ap
quyén (permission) cho tat ca céc file trong ng dung, sao cho chi duy nhat user
ID dwoc gan cho tng dung d6 méi cé thé truy cap (access) vao nhirng file nay.

«  M@i tién trinh d&u c6 may ao (virtual machine - VM) riéng clia nd, nén ma ctia mot
trng dung sé chay doc lap v&i cac rng dung khac.

+  Theo mac dinh, mbi trng dung sé chay trong tién trinh Linux ctia riéng minh. Android
khéi dong tién trinh khi cé bat ctr thanh phan nao clia (rng dung can dwoc thuc thi,
sau do tat tién trinh khi n6 khéng con can thiét hodc khi hé théng phai khoéi phuc
(recover) b nhé (memory) cho cac (rng dung khac.

Bang cach nay, hé théng Android da ap dung nguyén ly déc quyén tdi thiéu (principle of
least privelege). D6 |a: Theo méc dinh, mdi trng dung chi cé quyén truy cap téi nhirng
thanh phan ma tng dung yéu cau phai Iam viéc cho né va khong thé hon niva. Didu
nay tao ra mot méi trwdng rat an toan, trong dé6 mét ting dung khong thé truy cap vao
nhirng phan thudc hé théng ma né khéng dwoc cép quyén.

Tuy nhién, c6 nhiéu cach d& mét ng dung chia sé dir liéu véi nhitng (ng dung khac
va dé mot ng dung truy cap vao cac dich vu ctia hé théng:

+  C6 thé sdp xép cho hai r’ng dung chia sé cung user ID dé chung c6 thé truy cap
vao cac file ctia nhau. Dé bao toan tai nguyén hé thdng, nhixng &ng dung cé user
ID gidng nhau ciing c6 thé sép xép dé chay trong cuing mét tién trinh va chia sé
cung mét may ao (cac wng dung phai dwoc dang ky (sign) véi cung moét chirng
nhan (certificate)).

+ M6t rng dung c6 thé yéu cau quyén truy cap di¥ liéu cua thiét bi, vi du nhw danh
ba lién lac ctia ngwoi dung, tin nhan SMS, khéng gian lwu trir da dwoc mount (gan
két) vao hé théng (tirc thé SD), camera, Bluetooth,... Moi quyén ctia (rng dung phai
dwoc nguwoi dung cho phép trong thoi gian cai dat.

Cac ndi dung bén trén bao gébm nhirng kién thirc co ban vé cach thirc mét (rng dung
Android ton tai trong hé théng. Phan con lai cla tai liéu nay gidi thiéu:

«  Céc thanh phan framework cbt 16i lam nén &ng dung cta ban.
+  File ké khai, trong d6 ban khai bao nhirng thanh phan va tinh nang thiét bi can thiét
cho rng dung.

22



Lap trinh Android co ban

«  Cac tai nguyén dwoc tach biét khdi ma tng dung va cho phép trng dung téi wu héa
hanh vi (behavior) cia né cho nhiéu loai ciu hinh thiét bi khac nhau.

Cac thanh phan cuta tng dung

Cac thanh phan (component) ctia (rng dwng déng vai trd 1a nhirng vién gach nén tang
can thiét d& xay dwng mét rng dung Android. Mi thanh phan la mét diém khac nhau
ma nhd né, hé thdng co thé truy cap vao &ng dung. Khong phai tt ca cac thanh phan
déu 1a diém bat dau cho nguwdi diing va mét sé sé phu thudc vao nhivng thanh phan con
lai. Tuy nhién, méi thanh phan déu cé thuwc thé (entity) riéng va dong moét vai tro cu thé -
mdi thanh phan |a mét vién gach déc nhéat quyét dinh hanh vi tbng quan cuia (rng dung.

Cd bbn loai thanh phé“m khac nhau ctia rng dung. Méi loai phuc vu cho mét muc dich
khac nhau va cé vong doi (lifecycle) khac biét xac dinh cach thirc thanh phan dwoc tao
ra cling nhw hay bé.

Sau day |a bdn loai thanh phan clia ¢ng dung:
Activity

Activity biéu dién mdt man hinh (screen) véi giao dién ngudi dung trén d6. Vi du,
mot (rng dung e-mail c6 thé cé mot activity liét ké danh sach nhirng e-mail méi,
mot activity khac dé soan thao e-mail va mot activity khac dung dé doc e-mail. Mac
du cac activity 1am viéc cung nhau dé tao nén trai nghiém ngudi dung ddng nhat
trong rng dung e-mail, song chung lai doc lap véi nhau. Nhw vay, mét thng dung
khac c6 thé khéi dong bat cir mot activity nao trong sb ching (néu trng dung e-mail
cho phép diéu nay). Vi du, mét 'ng dung camera cé thé khéi dong activity trong
ng dung e-mail d& soan thdo mail méi, trong d6 nguoi dung cé thé chia sé mot
birc &nh.

Mét activity dwoc cai dat la I6p con clia Activity va ban co thé tham khao thém
thong tin vé né trong hwdng dan cho nha phat trién Activity.

Service

Service |a thanh phan chay ngadm (background) dé thwc hién mot chudi hoat déng
ho&c thwe hién cong viéc cho céc tién trinh tir xa (remote process). Service khong
cung cap giao dién ngwdi dung. Vi du, mét service cé thé choi nhac, service nay
chay ngam trong khi ngwoi dung dang st dung mét ing dung khac, hoac né cé
thé lay dir liéu trén mang ma khdng ngan nguoi dung twong tac véi activity khac.
Thanh phan khac, chang han nhw mét activity, co thé khéi dong mot service va dé
né chay hoac lién két (bind) véi né dé twong tac.

Mbt service duwoc cai dét 1a I6p con clia Service va ban co thé tham khao thém thong

tin vé né trong hwéng dan cho nha phat trién Service.

Content Provider
Content provider quan ly mét tap di¥ liéu cla ng dung dwoc chia sé. Ban cé thé
lwu trir di¥ liéu trong hé thdng file, trong co s& dir liéu SQLite, trén Web hay bat ky
noi lwu trir 1au dai ndo ma &ng dung cé thé truy cap. Thdng qua Content Provider,
cac (rng dung khac cé thé truy van (query) hodc tham chi stra d6i div liéu (néu
Content Provider cho phép). Vi du, hé théng Android cung cdp mét Content Provider
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dé& quan ly théng tin lién lac ctia ngwdi dung. Nhuw vay, mdt rng dung bét ky véi
quyén phu hop cé thé truy vdn mét phan ctia Content Provider (chdng han nhuw
ContactsContract.Data)dé doc va ghi thong tin vé mot ngudi cu thé nao do).

Cac Content Provider ciing réat hivu ich trong viéc doc, ghi dir liéu riéng tw dbi voi
wrng dung ctia ban va khéng chia sé di. Vi dy, ®ng dung mau Note Pad dung mét
Content Provider dé lwu cac ghi chu.

Content Provider dwoc cai dat la mét Iop con clia ContentProvider va phai
cai d&t mot tap cac API chuén cho phép nhirng &ng dung khac thyc hién cac giao
dich (transaction). D& biét thém thong tin, xem hwéng dan cho nha phat trién
“Content Providers” (“Trinh cung c&p néi dung”)..

Broadcast receiver

Broadcast receiver |a thanh phan phan hdi lai cac théng bao quang ba clia toan hé
thdng. Nhiéu broadcast xuat phat tir hé théng - vi du, mét broadcast théng bao rang
man hinh d3 tat, pin sdp hét hodc mét birc &nh dang dwoc chup. Cac (ng dung
ciing c6 thé khéi tao broadcast - vi du, d& cho nhirng trng dung khac biét rang mot
sb dir lieu da dwoc tai vé thiét bi va s&n sang cho ngudi ding st dung. Méc du cac
broadcast receiver khong hién thi giao dién ngudi diing, song chiing cé thé tao mot
théng bao qua thanh trang thai (create a status bar notification) dé& bao cho ngui
dung khi xay ra mot sw kién broadcast. Mac du thwong thi mét broadcast receiver
chi la moét “cdng ra” (“gateway”) t&i cac thanh phan khac va dung dé thuec hién mot
khéi lwong cong viéc rat nhé. Vi du, broadcast receiver c6 thé khéi tao mét service
dé thye hién mot sb viéc dua trén sy kién.

Broadcast receiver dwoc cai dat la mot Idp con clla BroadcastReceiver va mbi
broadcast dwoc glri dwdi dang mét ddi twong Intent. Dé biét thém thong tin, xem
I6p BroadcastReceiver.

Mét khia canh doc dao trong thiét ké hé thdng Android Ia bat cir (rng dung nao ciing c6
thé khai dong thanh phan ctia trng dung khac. Vi du, néu ban muén chup mét birc anh
béng camera cua thiét bi, c6 thé mét rng dung khac sé& lam diéu d6 va ng dung cta
ban sé& str dung nd, thay vi ban phai tw phat trién mot activity dé chup anh. Ban khong
phai két hop chat ché ho&c tham chi lién két t&i ma ngudn tir ('ng dung camera. Thay
vao do, ban chi can lam moét viéc don gian 1a khéi ddng activity cé chirc ndng chup anh
trong (rng dung camera. Khi da hoan thanh, birc anh dwoc trd vé cho (ng dung cla
ban dé ban c6 thé sir dung né. Dbi v&i ngudi dung, cé vé nhw camera thyc sy la mot
phan trong (rng dung cla ban.

Khi hé théng kh&i ddng mét thanh phan, né khéi déng tién trinh cho (rng dung d6 (néu
né chwa chay sén) va khéi tao cac I16p can thiét cho thanh phan. Vi du, néu trng dung
clia ban khéi déng activity trong (rng dung camera dé& chup mét birc &nh, activity sé
chay trong tién trinh thudc vé (rng dung camera chir khéng phai trong tién trinh thudc
vé rng dung cla ban. Do d4, khéng gibng nhw cac (rng dung trén hau hét nhixng hé
thdng khac, cac (rng dung Android khéng c6 diém bat dau don 1& (vi du nhw khéng co
ham (function) main () ).

Do hé théng chay tirng (rng dung trong mét tién trinh riéng, v&i quyén file han ché truy
cap vao cac rng dung khac, nén rng dung cta ban khdng thé trwc tiép kich hoat mot
thanh phan t&r ng dung khac. Tuy nhién, hé théng Android lai cé kha nang thuc hién
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didu d6. Vi vay, dé kich hoat mét thanh phan trong tng dung khéac, ban phai gtvi mot
thong diép t&i hé théng xac dinh intent cia minh dé khéi dong maét thanh phan cu thé.
Sau d6, hé théng sé kich hoat thanh phan cho ban.

Kich hoat cac thanh phan

Ba trong bdn loai thanh phan - activity, service va broadcast receiver - dwoc kich hoat
bang mot théng diép khong ddng bd (asynchronous message) goi la mot intent. Cac
intent két ndi nhirng thanh phan riéng ré lai véi nhau trong ltic chay chwong trinh (ban
c¢6 thé hinh dung ching nhw nhirng ngwdi truyén thw yéu ciu mét action tir cac thanh
phan khac), bat ké thanh phan thudc vé (r‘ng dung clia ban hay (rng dung khac.

M@di intent dwoc tao ra vai mot doi twong Intent, doi twong nay dinh nghia mét théng
diép (message) dé kich hoat mét thanh phan cu thé hodc moét loai (type) thanh phan cu
thé - mot intent c6 thé 13 intent twérng minh hodc khong twdng minh.

Déi v&i cac activity va service, mét intent dinh nghia mét action dé thwc thi (vi du, dé
“xem” (“view”) hodc “givi” (“send”) cai gi d6), ddng thdi cé thé xac dinh URI cua di liéu
dé thao tac véi (day la mot trong s6 nhivng thong tin ma thanh phan dang dwoc khoi
dong can biét). Vi du, mét intent co thé truyén dat mot yéu ciu (request) téi mot activity
d& mé& mot tAm anh hodc mat trang Web. Trong vai trwéng hop, ban co thé khéi déng
mot activity d& nhan két qua, khi do activity cling tra vé két qué dwdi dang mot Intent
(vi du, ban c6 thé tao mét intent cho phép ngwoi dung chon mét théng tin lién lac ca
nhan va trd vé intent nay cho ban - intent dwoc tré vé sé bao gébm ca URI chi t&i sb lién
lac trong danh ba da chon).

Déi v&i cac broadcast receiver, intent chi don thuan dinh nghia théng bao dang duoc
phat di (vi du, mét broadcast cho thay rang pin sép hét chi bao gém mét chudi nodi dung
la “battery is low” - cé nghia la “pin yéu”).

M6t thanh phan khac khéng duoc cac intent kich hoat 1a Content Provider. Thay vao
do6, Content Provider dwoc kich hoat khi la thanh phan dich clia moét yéu cau tir mot
ContentResolver. Trinh x& ly ndi dung (content resolver) xtr ly tat ca cac giao dich
tric tiép v&i Content Provider, nén thanh phén dang thwc hién giao dich v&i content
provider khéng phai lam cong viéc trén ma thay vao dé sé goi cac phwong thire cia dbi
twong ContentResolver. Diéu nay sinh ra mot tAng (layer) trivu twong gitra Content
Provider va thanh phan yéu cau théng tin (cho muc dich bao mat).

M6t sé phwong thirc diing dé kich hoat tirng loai thanh phan:

+  Ban c6 thé khéi dong mét activity (hodc cung cip cho né mét action dé thuc
thi) bang cach truyén mét Intent téi phwong thi/c startActivity () hodc
startActivityForResult () (khi ban muén activity tra vé két qua).

«  Ban co6 thé khoi dong mét service (hoac dwa ra chi thj méi t&i mét service dang
chay) béng cach truyén mét Tntent t¢i phwong thirc startService (). Hodc,
ban c6 thé gén vao mét service bang cach truyén mét Intent téi phwong thirc
bindService ().

+  Ban c6 thé khdi tao mot broadcast bdng cach truyén mét Intent téi cac
phuwong thirc nhw sendBroadcast (), sendOrderedBroadcast () hoac
sendStickyBroadcast ().
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+  Ban c6 thé thuc hién mét truy van téi Content Provider bang cach goi phwong thirc
query () trén mot ContentResolver.

Dé biét thém thong tin vé cach s dung intent, xem tai liéu “Intents and Intent Filters”
(“Intent va bo loc intent”). Thong tin tham khao vé viéc kich hoat cac thanh phan
cu thé cling dwoc cung cép trong nhirng tai liéu sau: Activity, Service, Broadcast
Receiver va Content Providers.

File ké khai

Trwéc khi hé théng Android cé thé khéi dong mot thanh phan clia (ng dung, hé théng

phai biét thanh phan do da tén tai hay chwa bang cach doc file AndroidManifest.

xml cla ng dung (file “ké khai”). '/ng dung cla ban phai khai bo tat ca cac thanh

phan clia né trong file ké khai va file nay phai lvu & thu muc gbe (root) clia project (dw

an) rng dung.

Ngoai viéc khai bao cac thanh phan cla tng dung, file ké khai cé thé thwc hién mot sb

viéc khac nhw:

+  X&c dinh quyén ngudi dung ma ¢ng dung doi hdi, nhw quyén truy cap Internet hodc
quyén doc théng tin lién lac trong danh ba ctia ngwoi ding.

» Khai bao AP Level (Cap API) t6i thiéu can thiét cho trng dung, dwa vao viéc tng
dung st dung nhirng API nao.

+  Khai bao céc tinh nang phan clirng va phan mém duwoc (rng dung yéu cau hodc st
dung, chéng han nhw camera, dich vu bluetooth hay man hinh cdm (ng da diém
(multitouch screen).

«  Cacthw vién API ma (rng dung can lién két t&i (ngoai cac AP trong framework Android),
chang han nhw Google Maps library (thw vién Google Maps).

« Va con nhiéu viéc khac nira.

Khai bao cac thanh phan

Nhiém vu chinh cla file ké khai & théng bao cho hé théng vé cac thanh phan cla (rng
dung. Vi du, mot file ké khai co thé khai bao mot activity nhw sau:

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

<manifest ... >
<application android:icon="@drawable/app icon.png” ... >
<activity android:name="com.example.project.ExampleActivity”
android:label="@string/example label” ... >
</activity>
</application>

</manifest>

Trong phan tlr <application>, thudc tinh android: icon chi téi nhitng tai nguyén
cla biéu twong nhan dién rng dung.
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Trong phan tlr <activity>, thudc tinh android:name xac dinh tén I&p day du cla
I&p con Activity, con cac thudc tinh android: label chi dinh mot chudi dé str dung
nhw 1& nhan ma ngudi ding cé thé thdy dwoc (user-visible label) cho activity.

Ban can khai bao tat c& cac thanh phan clta ng dung theo cach sau:
+  C&c phan tlr <activity> cho activity.

+ Cacphantlr <service> cho service.

« Céacphantlr <receiver> cho broadcast receiver.

« Cécphantlr <provider> cho content provider.

Cac activity, service va Content Provider ma ban bao gém trong ma ngudn nhuwng
khong khai bao trong file ké khai sé khéng dwoc hé théng nhin thdy, nén co6 thé sé
khong bao gi® chay. Tuy nhién, cac broadcast receiver cé thé duoc khai bao trong file
ké khai hodc dwoc tao dong trong ma (nhw cac dbi twong BroadcastReceiver)
va duwoc dang ky véi hé théng bang cach goi phwong thirc registerReceiver ().

D& biét thém thong tin vé& cAu tric cla file ké khai, xem tai liéu “File AndroidManifest.xml”.

Khai bao kha nang cta thanh phan

Nhw da thao luan t triwdre, trong muc “Kich hoat cac thanh phan”, ban co thé str dung
mot Intent dé khdi ddng activity, service va broadcast receiver. Ban c6 thé lam diéu
nay bang cach dat t&n mét cach tuwdng minh cho thanh phan dich (st dung tén I&p thanh
phan) trong intent. Tuy nhién, strc manh thyc sy clia cac intent nam bén trong khai niém
vé nhirng action clia chiing. Ban chi viéc mé ta loai cGia action minh mudn thuc hién (va
tuy chon di¥ liéu khi ban muén thuc hién), ddng thdi cho phép hé thdng tim mét thanh
phan trén thiét bi c6 thé thuc thi action rdi khdi dong né. Néu co nhiéu thanh phan cé kha
nang thwc hién action do intent mé t&, ngwdi dung sé chon mét thanh phan can st dung.

Cach thirc ma hé théng nhan dién nhirng thanh phan cé thé phan hdi lai mét intent la
so sanh intent nhan dwgc v&i cac b loc intent cung cap trong file ké khai cta nhirng
ng dung khéac trén thiét bi.

Khi khai bdo mét thanh phan trong file ké khai cGa (rng dung, ban cé thé tuy chon bao
gdm céc bd loc intent nham khai bao nhitng kha ndng cla thanh phan dé né cé thé
phan héi lai cac intent tir nhirng &ng dung khac. Ban co thé khai bao mot bd loc intent
cho thanh phan bang cach thém vao mét phan tr <intent-filter> déng vai trd lam
con clia phan t& khai bao thanh phan do.

Vi du, mét ’ng dung e-mail chira mét activity dung dé soan thao e-mail méi cé thé khai
bao mét b loc intent trong file ké khai ctia né dé phan héi céc intent “send” (gWri) (dé gwi
e-mail di). Sau do, mét activity trong (rng dung ctia ban cé thé tao ra mot intent vai action
“gUi” (ACTION_ SEND), sao cho hé théng khdp véi activity “gli” clia (rng dung e-mail
va kh&i ddng ndé khi ban kich hoat intent thong qua phwong thirc startActivity ().

Dé& biét thém thong tin vé cach tao cac bd loc intent, xem tai liéu “Intents and Intent
Filters” (“Intent va bd loc intent”).
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Khai bao cac yéu cau clia ting dung

C6 rat nhiéu thiét bj van hanh bang Android va khéng phai tat ca trong sé ching déu
cung cap céc tinh ndng va kha nang nhw nhau. Bé tranh cho (rng dung clia ban khai
bi cai dat trén cac thiét bi thiéu tinh ning can thiét d& van hanh, mét diéu quan trong la
ban phai dinh nghia rd rang mét profile cho nhirng loai thiét bi ma (rng dung clda minh
hd tro', bang cach khai bao thiét bj cling cac yéu cau phan mém trong file ké khai. Hau
hét nhirng khai bao nay déu chi mang tinh théng tin va hé théng khéng doc ching, song
cac service ngoai nhu Google Play lai doc chiing dé cung cép tinh ndng loc tim kiém
&ng dung tlr thiét bj ctia ho.

Vi dy, néu trng dung clia ban yéu cAu mét camera va st dung nhirng API duorc gidi thiéu
trong Android 2.1 (APT C&p 7), ban nén khai bao nhirng yéu cau nay trong file ké khai.
Theo cach nay, nhirng thiét bi khéng cé camera va cé phién ban Android thdp hon ban
2.1 sé khong thé cai dat (rng dung cutia ban tir Google Play.

Tuy nhién, ban ciing c6 thé khai bao rédng &ng dung ctia minh s dung camera, nhwng
diéu nay la khéng bét buée. Voi trrdng hop nay, (rng dung clia ban phai thirc hién mot
thao tac kiém tra trong thdi gian chay dé xac dinh xem thiét bi c6 camera khong va tat
cac tinh nang s dung camera di néu camera khong sén sang.

Sau day 1a moét s dac tinh quan trong cla thiét bi ma ban nén xem xét khi thiét ké va
phét trién (ng dung ctia minh.

Kich thwdc man hinh (screen size) va mat do (density)

pé phan loai thiét bj theo kich thwéc man hinh, Android dinh nghia hai d3c tinh
cho méi thiét bj: Kich thwé'c man hinh (kich thwee vat ly cdia man hinh) va mat do
man hinh (mat d6 cac pixel - diém anh trén man hinh, hay con goi la dpi - dots per
inch). D& don gian hoa tat ca cac dang khac nhau ctia cdu hinh man hinh, hé théng
Android phan ching thanh cac nhém dé dé dang lwa chon hon.

Céc kich thwédc man hinh 1a: Nhd (small), vira (normal), Ién (large) va rat 16n
(extra large).

Cac mat dd man hinh la: Thap (low), vira (medium), cao (high) va rét cao (extra high).

Theo méc dinh, (rng dung cla ban sé twong thich véi tat ca cac kich thuwdc va mat
dd man hinh, vi hé théng Android sé thyc hién tinh chinh phu hgp v&i layout cua
giao dién ngudi dung va tai nguyén anh. Tuy nhién, ban nén tao ra cac layout (b6
cuc) chuyén biét cho mét s kich thuwéc man hinh nhét dinh va cung cap cac anh
chuyén dung cho nhirtng mat do nhat dinh, st dung cac tai nguyén layout thay thé,
va bang cach khai bao chinh xac trong file ké khai vé kich thwé'c man hinh dwoc
(rng dung cla ban hé trg vdi phan tir <supports-screens>.

Dé& tham khao thém théng tin, xem tai liéu “Supporting Multiple Screens” (“H6
tro da man hinh”).

C4u hinh dau vao

Nhiéu thiét bi cung cap mét loai co ché nhap dau vao khac biét, chdng han nhw
ban phim phan cirng (hardware keyboard), mét bi I&n (trackball), hodc ban di chuét
5 chiéu (five-way navigation pad). Néu &ng dung ctia ban doi héi mét phan cirng
cu thé dung dé nhap dau vao, ban nén khai bao né trong file ké khai véi phan tir
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<uses-configuration>. Tuy nhién, rat hiém khi mét (’ng dung yéu cau cau hinh
nhap nhw vay.

Cac dac diém cla thiét bi

C6 nhiéu dac diém phan cirng va phan mém c6 thé hodc khéng thé ton tai trén
mot thiét bi chay Android, chang han camera, cdm bién anh sang (light sensor),
bluetooth, mét phién ban nhét dinh ciia OpenGL, hodc man hinh cdm (rng trung
thwe. Ban khéng nén cho rdng moét dac diém nhét dinh la c6 s&n trén moi thiét bi
chay Android (ngoai thw vién chuan cta Android). Do d6, ban nén khai bao béat ky
d&c diém nao dwoc (ng dung clia minh s dung vé&i phan tr <uses-feature>.

Phién ban nén tang

Céc thiét bi chay Android thwérng chay nhirng phién ban khac nhau cia nén
tang Android, chang han nhw Android 1.6 hay Android 2.3. M&i phién ban thanh
coéng thueng bao gébm thém cac APl ma chwa tén tai trong nhirng phién ban
trwdc d6. D& chi ra réng tap cac APl da s&n sang, mbi phién ban nén tang xac
dinh mo6t Cép API (vi du nhw Android 1.0 1a API Cép 1 (APl Level 1) va Android
2.3 1a API Cép 9). Néu st dung bét c&» APl nao dwoc thém vao nén tang sau
phién ban 1.0, ban nén khai bao Cap API tbi thiéu c6 chira nhirng API d6 bang
cach st dung phan t& <uses-sdk>.

Diéu quan trong la ban can khai bao tat ca cac yéu cau d6 cho ng dung clGa minh,
b&i vi khi ban phan phéi ’ng dung trén Google Play, ctra hang sé s dung nhirng khai
bao nay dé loc cac ing dung phu hop cho méi thiét bi. Nhw vay, tng dung clia ban chi
nén hién thi s&n sang déi véi nhirng thiét bi dap rng dwo'c moi yéu cau ma né dua ra.

Dé biét thém thong tin vé cach Google Play loc cac rng dung dwa trén nhirng yéu
cau trén (hodc cac yéu cau khac), xem tai liéu “Loc trén Google Play” (“Filters on

Google Play”).

Tai nguyén cta ing dung

Mét tng dung Android khong chi bao gém méa ngudn - né doi hdi nhirng tai nguyén khac
nam tach biét véi ma ngudn (source code), chang han nhw hinh anh, file &am thanh va
bat ct thee gi lién quan t&i hinh thire trinh bay triec quan cta trng dung. Vi dy, ban nén
dinh nghia céc hoat canh (animation), menu, style, mau séc va layout ctia cac giao dién
ngwoi dung activity vei file XML. St dung tai nguyén ctia (rng dung lam cho viéc cap
nhat nhiéu d&c diém khac nhau trong rng dung ctia ban tré nén dé& dang ma khéng phai
chinh stra ma ngudn. Bén canh dd, bang cach cung cap tap cac tai nguyén thay thé,
ban c6 thé tbi wu héa (rng dung cia minh cho nhiéu loai cAu hinh thiét bi (chang han
nhw nhirng ngdn ng va kich thwéc man hinh khac nhau).

Déi v&i moi tai nguyén bao gdm trong dy an Android, cac cong cu SDK (SDK build toos)
xac dinh mét ID duy nhéat cé dang s nguyén (integer), va ban c6 thé dung ID nay dé
tham chiéu t&i tai nguyén tir ma ngudn ctia (’ng dung hodc tr cac tai nguyén khac dwoc
dinh nghta trong XML. Vi du, néu (rng dung ctia ban chira mét file &nh tén 14 Logo . png
(Iwu trong thw muc res/drawable/directory), cac cong cu SDK sé tao mét ID tai
nguyén cé tén 1a R.drawable. logo, d& ban cé thé dung cho viéc tham chiéu t&i file
anh va chén né vao giao dién ngwdi dung clia minh.
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Mét trong nhirng khia canh quan trong nhét ctia viéc cung cAp tai nguyén tach biét khdi ma
ngudn la ban co thé cung cAp cac tai nguyén thay thé cho nhitng cau hinh thiét bi khac. Vi
du, béng viéc dinh nghia cac chudi (ttr ,cum tir, hodc cau) Xuat hién trén giao dién nguoi
dung (U1) trong XML, ban cé thé dich (translate) nhirng chudi nay sang loai ngén ngir khac
va lwu chang trong cac file riéng biét. Sau dé, dwa vao mét bg anh xa ngén ngir (language
qualifier) ma ban thém vao & tén thu muc tai nguyén (chdng han nhw res/values-fr/
ddi v&i cac gia tri chubi tiéng Phap) va thiét 1ap ngdn nglr ngudi dung, hé théng Android sé
ap dung nhiing chudi ngdn ngl phi hop cho giao dién nguwdi dung ctia ban.

Android hd tro nhiéu bd anh xa khac nhau cho céac tai nguyén thay thé ctia ban. B6 énh
xa la mot chudi ngan dwoc bao gdm trong tén clia thw muc tai nguyén, xac dinh loai
c4u hinh thiét bi ma tai do, nhirng tai nguyén trén nén dwoc st dung. Mot vi du khac,
ban nén thwong xuyén tao cac layout khac nhau cho nhirng activity cia minh, dwa vao
vao chiéu xoay va kich thwéc man hinh cta thiét bi. Vi du, khi man hinh thiét bi dang &
dang dirng (portrait orientation, con goi 14 tall), ban mudn mét layout véi nhitrng button
nam doc. Tuy nhién, khi man hinh & dang ndm ngang (landscapte orientation, con goi
la wide), cac button nén dwoc cén chinh theo chiéu ngang. Dé thay ddi layout dwa trén
chiéu xoay man hinh, ban cé thé dinh nghia hai layout khac nhau va ap dung bd anh
xa thich hop dbi véi tirng tén thw muc cla layout. Sau d6, hé théng sé tw dong ap dung
layout thich hop dwa vao chiéu xoay hién tai cua thiét bi.

D& biét thém thong tin vé& nhirng loai tai nguyén khac nhau ma ban cé thé bao gébm trong
&ng dung cGia minh va cach tao cac tai nguyén thay thé cho nhiéu loai cau hinh thiét
bi, xem hwéng dan danh cho cac nha phat trién tai muc “Tai nguyén cla &ng dung”.

4, File AndroidManifest.xml

Moi (rng dung déu phai c6 mét file AndroidManifest . xml (v&i chinh xac tén goi do)
trong thw muc gdc ctia né. File ké& khai nay trinh bay nhirng théng tin can thiét vé tng
dung cho hé théng Android, dé la théng tin ma hé théng bat budc phai cé trudc khi nd
c6 thé chay bat civ dong ma ngudn nao clia rng dung. Mot sé nhiém vu ma file ké khai
c6 thé thuc hién bao gom:

»  Xac dinh tén go6i Java cho trng dung. Tén goi dong vai tro 1a nhw mét dinh danh
(identifier) duy nhat cltia (rng dung.

+ M6 ta cac thanh phan clia (rng dung - activity, service, broadcast receiver va Con-
tent Provider cAu thanh nén ng dung. File AndroidManifest.xml chi ra tén
céac l&p thye thi méi thanh phan va dwa ra nhitng khd ndng ctia ching (vi du, cac
loai théng diép Intent ma ching cé thé xt ly). Nhitng khai bao nhw vay cho hé
thdng Android biét cac thanh phan nao dwoc khéi dong va ching dwoc thuc thi
dwéi nhirng diéu kién nao.

+  Quyét dinh nhiing tién trinh nao sé xt ly cac thanh phan cla &ng dung.

«  Khai bao cac quyén ma (rng dung bat budc phai cé dé cé thé truy cap vao cac phan
duwoc bao vé clia API va twong tac véi nhivng tng dung khac.

+  Khai bao nhitng quyén ma cac thanh phan khac can cé dé cé thé twong tac voi
nhirng thanh phan ctia (rng dung.
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« Liétké caclép Instrumentation cung cap profile cing cac théng tin khac khi
&ng dung dang chay. Nhirng khai bao nay chi ton tai trong file k& khai trong khi
&ng dung dang dwoc phat trién va kiém thir; chung bi loai bé trwdc khi (rng dung
dwoc phat hanh.

«  Khai bao cap API téi thiéu ma trng dung yéu cau.

+  Liét k& nhirng thw vién ma (ng dung phai lién két t&i.

Cau truc cua file ké khai

Hinh bén dui thé hién cau tric chung cla file ké khai va moi phan t&r né cé thé chiva.
M®6i phan t&r, cung v&i moi thudc tinh ctia né, dwoc ghi lai day dd trong mét file riéng
biét. D& xem thdng tin chi tiét vé bat clr phan t&r nao, hay nhan chuét vao tén phan to
trong biéu dd, trong danh sach cac phan ti theo trinh tw ABC trén so' dd ho&c trén bét
c ché nao khac dé cap dén tén phan to.

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

<uses-permission />
<permission />
<permission-tree />
<permission-group />
<instrumentation />
<uses-sdk />
<uses-configuration />
<uses-feature />
<supports-screens />
<compatible-screens />

<supports-gl-texture />
<application>

<activity>
<intent-filter>
<action />
<category />
<data />
</intent-filter>

<meta-data />
</activity>

<activity-alias>
<intent-filter> . . . </intent-filter>

<meta-data />

</activity-alias>
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<service>
<intent-filter> . . . </intent-filter>
<meta-data/>

</service>

<receiver>
<intent-filter> . . . </intent-filter>
<meta-data />

</receiver>

<provider>
<grant-uri-permission />
<meta-data />
<path-permission />

</provider>
<uses-library />
</application>

</manifest>

Tét ca cac phan t&r c6 thé xuét hién trong file ké& khai déu dwoc liét ké trong danh sach
bén dwdi theo trinh tw ABC. Pay chi la nhitng phan t&r hop 1&; ban khong thé tw thém
cac phan t&r ho&c thudc tinh cla riéng minh dwoc.

<action>
<activity>

<activity-alias>

<application>
<category>
<data>

<grant-uri-permission>

<instrumentation>

<intent-filter>
<manifest>
<meta-data>
<permission>

<permission-group>

<permission-tree>

<provider>
<receiver>

<service>
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<supports-screens>

<uses-configuration>

<uses-feature>
<uses-library>

<uses-permission>

<uses-sdk>

Cac quy udc vé file

Mét sd quy wéc va quy tac ap dung chung cho tat ca cac phan tir ciing nhw thudc tinh

trong file ké khai:

Cac phan to
Chi c6 cac phan t&r <manifest> va <application> mdila phan ti bat budc,
chung phai tén tai va c6 thé chi duy nhat mot 1an. Hau hét cac phan tir khac déu cé
thé xuét hién nhiéu 1an ho&c khong - mac du it nhat mét vai trong s ching phai ¢
mat trong file ké khai dé& c6 ngha.

Néu mot phan t&r chira bat ky thir gi, né sé chira ca nhirng phan t&r khac. Moi gia
trj déu dworc thiét 1ap thdng qua thudc tinh, chtr khéng phai dwéi dang div liéu trong
mot phan tor.

Céac phan tlr ddng cap thwong khéng cé cung thé tw. Vi du, cac phan to
<activity>, <provider> va <service> co thé dwoc tron 1an theo bat ct
trat tw ndo. (Phan tr <activity-alias> la ngoai |& cla nguyén tac nay: N6
phai theo sau <activity>mand la bi danh (alias)).

Cac thuoc tinh

Theo nghia chinh thirc thi tAt ca cac thudc tinh la tly chon (khéng bat budc). Tuy
nhién, c6 mot sé thudc tinh phai dwoc chi dinh cho mét phan tr d& phuc vu muc
dich nao dé. Hay s dung tai liéu nay nhuv moét huéng dan. Dbi véi nhirng thudc
tinh thie sy khong bat budc, tai liéu nay dé cap t¢i mét gia tri mac dinh hoac trang
thai xay ra khi khéng c6 sw &n dinh gia tri nao.

Ngoai trr mét sé thudc tinh cla phan t&r gbc <manifest>, con lai
moi tén thudc tinh déu bat diu voi tién t6 android: - vi du nhw
android:alwaysRetainTaskState. Do tién td mang tinh toan cuc, nén cac
tai liéu thwong bé qua né khi tham chiéu dén cac thudc tinh qua tén cta ching.
Khai bao tén I&p

Nhiéu phan t&r twong (ng véi cac déi twong Java, bao gdm céc phan tir cho ban
than ng dung (phan t&r <application>)va nhitng thanh phan chinh - activitiy
(cactivity>), service (<service>), broadcast receiver (<receiver>),
Content Provider (<provider>).

Néu ban dinh nghia mét I&p con, hdu hét 1a cho cac Iép thanh phan (Activity,
Service, BroadcastReceiver va ContentProvider), I&p con sé dwoc
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khai bao théng qua thudc tinh name. Tén phai bao gdm tén day dd cla goéi. Vi du,
mot I&p con Service ¢cod thé dwoc khai bao nhw sau:

<manifest . . . >
<application . . . >
<service android:name="com.example.project.SecretService” . . . >

</service>

</application>

</manifest>

Tuy nhién, c6 mét cach viét gian lwoc, néu ky tw dau tién cta chubi 1a mot dau
cham, chudi sé duoc thém vao tén géi ciia (rng dung (dwoc chi dinh trong thudc tinh
package cla phan tir <manifest>). Doan ma dwdi day twong tw nhw bén trén:

<manifest package="com.example.project” . . . >
<application . . . >
<service android:name=".SecretService” . . . >
</service>
</application>
</manifest>

Khi kh&i dong mot thanh phén, Android tao mét thé hién cua I&p con da dwgc xac
dinh tén. Néu khéng 16p con nao duoc chi dinh, Android s& tao mot thé hién clta
I&p nén tang (base class).

Nhidu gia tri
Néu cé nhiéu gia tri dwoc an dinh, xu hwéng phd bién la phan tir sé dwoc Iap lai
thay vi liét ké& nhiéu gia tri d6 trong mét phan t&r don. Vi du, mot bd loc intent cé thé
liét ké vai action:

<intent-filter . . . >
<action android:name="android.intent.action.EDIT” />
<action android:name="android.intent.action.INSERT” />

<action android:name="android.intent.action.DELETE” />

</intent-filter>

Gia tri tai nguyén
Mét sé thudc tinh cé gia tri co thé dwoc hién thi dbi véi ngwoi dung - vi du, label
(nhan) va icon (biéu twong) cho mét activity. Cac gia tri clia nhivng thudc tinh nay
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nén dwoc dinh vi tr mét tai nguyén hoac theme. Cac gia tri tai nguyén duoc thé
hién dw¢i dinh dang sau:

@ [package:]type:name

trong do, tén package (g6i) c6 thé bi bd qua néu tai nguyén ndm cling géi véi tng
dung, type la loai tai nguyén - chang han nhuv “string” hay “drawable” - va
name la tén dinh danh tai nguyén cu thé. Vi du:

<activity android:icon="Q@drawable/smallPic” . . . >

Gia tri lay tir theme dwoc biéu dién twong tw, nhung bét du véi 27 chi khdng phai
‘@
? [package: ] type:name
Gia tri chudi
Trong khi mét gia tri thudc tinh 1a mét chudi, hai ddu chéo nguoc (‘\\’) phai dwoc dung

cho cac ky tw thoat (escape character) - vi du, ‘\\n’ cho mft dong méi hoac ‘W\uxxxx’
cho moét ky tw Unicode.

Cac tinh nang cua file

Muc dudi day sé mé td cach mét sé tinh ndng clia Android dwoc phan anh trong file
ké khai.

Bo loc intent

Cac thanh phan cét I6i cia mot (rng dung (activity, service va broadcast receiver) déu
dwoc intent kich hoat. Intent la mét bundle thong tin (déi twong Intent) mo td mot
action mong muén - bao gdm di liéu can gidi quyét, hang muc ctia thanh phan nén
thwe hién action cung nhirng chi dan khac. Android dinh vi mét thanh phén thich hop
dé phan héi intent, khéi dong moét thé hién maéi clia thanh phan néu can thiét va truyén
cho n6é mét dbi twong Intent.

Cac thanh phan chi ra kha néng ctia chung - nhirng loai intent ma chiing cé thé phan
hdi - théng qua cac bé loc intent. Do hé théng Android phai biét nhirng intent ndo ma
mot thanh phan c6 thé xi ly trwdc khi khéi ddng mot thanh phan, nén cac bo loc intent
sé dwoc xac dinh trong file ké khai dwéi dang cac phén tlr <intent-filter>. Mot
thanh phan cé thé cé sb lwong bd loc tuy ¥, nhwng mdi bo loc lai md ta moét kha nang
khac nhau.

M6t intent chi dinh ré rang tén cla thanh phén dich sé kich hoat thanh phén do; bd loc
khong 1am viéc nay. Tuy nhién, mét intent khong chi dinh cu thé tén thanh phan dich lai
c6 thé kich hoat mét thanh phan chi khi intent cé thé vwot qua mét trong nhirng bé loc
cla thanh phan 4y.

D& biét thém thong tin vé cach cac déi twong Intent dwoc kiém thir qua b loc intent,
xem tai liéu “Intents and Intent Filters” (“Intent va bd Igc intent”) .
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Nhan va biéu tuong

Mét sb phan t&r ¢ thudc tinh icon va label dé hién thi mét biéu twong nhé va mét nhan
chi¥ cho ngudi dung. Mét sd khac con cé thudc tinh description dé cung cap dong mé
t& dai hon va ciing cé thé dwoc hién thi trén man hinh. Vi du, phan t&r <permission>
c6 tat ca ba thudc tinh, nén khi nguwdi diing dwoc yéu ciu cap quyén cho mét (rng dung
thi mot biéu twong dai dién cho quyén, tén ctia quyén va mot mo ta vé dwoc hién thi
cho ngu&i dung.

Trong moi trudng hop, biéu twong va nhan thiét |ap trong phan t& chira né tré thanh
thiét 1ap biéu twong va nhan mac dinh cho tat cd cac phan t& con. Do vay, biéu
twong va nhan dat trong phan t&¢ <application> la biéu twegng va nhan méc dinh
cho mdi thanh phan cla ng dung. Twong tw, biéu twong va nhan thiét 1ap cho moét
thanh phan - vi du, phan t&r <activity> - 14 thiét 1ap méc dinh cho tirng phan
tr <intent-filter> cha thanh phan d6. Néu phan t <application> d&t mot
nhan nhwng mot activity va b loc intent clia n6é thi khéng, nhan clia (rng dung sé
dworc coi la nhan chung cho cé activity 1an bé loc intent.

Biéu twong va nhan thiét lap cho mét bd loc intent dwoc dung dé dai dién cho mot
thanh phan khi thanh phan d6 thé hién t¢i ngwdi ding nham muc dich hoan thanh chirc
nang dwoc khai bao ctia bd loc. Vi du, mét bo loc voi thiét I8p “android.intent.
action.MAIN” va “android.intent.category.LAUNCHER” nhan mét activity
nhw 1a nhan t6 khéi tao (rng dung - ttc 14, nhan tb nén dwoc hién thi trong man hinh
chinh clia (rng dung. Do d9, biéu twong va nhan thiét 1ap trong bo loc sé& duwoc hién thi
trong man hinh chinh.

Quyén

Quyén (permission) 1a kha ndng han ché truy cap vao mét phan ma ngudn hodc div liéu
trén thiét bi. Sy han ché dwoc ap dat dé bao vé di¥ liéu va ma nguén quan trong khai
viéc bi lam dung dé bop méo hoadc gay hau qua tdi trai nghiém nguwoi ding.

Mbi quyén dwoc xac dinh bang mét nhan duy nhat. Thwdng thi nhan chi ra action bj han
ché. Vi du, dwéi day 1a mot sb quyén dinh nghia béi Android:

android.permission.CALL EMERGENCY NUMBERS
android.permission.READ OWNER DATA
android.permission.SET WALLPAPER
android.permission.DEVICE POWER

Mét tinh ndng c6 thé dwoc nhiéu nhat mot quyén bao ve.

Néu mét (rng dung can truy cap téi tinh nang dwo'c mét quyén bao vé, ing dung can phai
khai bao rdng né can quyén dé bang cach st dung phan tr <uses-permission>
trong file ké khai. Sau d6, khi rng dung dworc cai lén thiét bi, trinh cai dé&t (installer) sé&
quyét dinh xem c6 cap quyén ma (rng dung yéu cau hay khoéng bang cach kiém tra co
quan cép chung thwe cho rng dung, trong mét sé trweng hop sé hdi ngudi dung. Néu
quyén duoc cap, ng dung c6 thé sir dung cac tinh ndng dwoc bado vé. Néu khong,
viéc cb gang truy cap vao nhirng tinh nang nay sé that bai ma khéng cé mét théng bao
nao cho ngwoi dung.
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Mét (ng dung ciing c6 thé bdo vé cac thanh phan clia né (activity, service, broadcast
receiver va Content Provider) véi quyén. 'ng dung c6 thé st dung bat cir quyén nao
do Android dinh nghia (dwoc liét ké trong android.Manifest.permission), hodc
do nhirng ng dung khac khai bao, hodc tw dinh nghia. Mot quyén méi dwoc khai bao
v&i phan tir <permission>. Vi du, mét activity cé thé dwoc bdo vé nhw sau:

<manifest . . . >
<permission android:name="com.example.project.DEBIT ACCT” . . . />
<uses-permission android:name="com.example.project.DEBIT ACCT” />

<application . . .>
<activity android:name="com.example.project.FreneticActivity”
android:permission="com.example.project.DEBIT ACCT”
>

</activity>
</application>
</manifest>

Lwu y, trong vi du nay, quyén DEBIT ACCT khong chi dwoc khai bdo va&i phan to
<permission> ma con dwoc yéu cau véi phan tir <uses-permission>. Ly dola
dé cac thanh phan khac ctia (ng dung cé thé khéi dong activity dwoc bao vé, cho du
sy bdo vé dwoc ap dung béi chinh ban than (rng dung.

Trong cuing vi du trén, néu thudc tinh permission dwoc ddt cho mét quyén da duoc
khai bao & dau d6 (chang han nhw android.permission.CALL EMERGENCY
NUMBERS), thi khéng nhét thiét phai khai bao lai véi phan tir <permission>. Tuy
nhién, van can phai khai bdo quyén dé véi <uses-permission>.

Phan t& <permission-tree> khai b4o mdt namespace cho mét nhém quyén sé
dwoc dinh nghia trong ma nguén. Va <permission-group> xac dinh mét nhan
cho tap cac quyén (bao gébm ca nhirng quyén dwoc khai bao trong file ké khai véi cac
phan tlr <permission> va nhitng quyén duoc khai bdo & dau dé khac). Phan tir nay
chi anh hwéng téi cach cac quyén duwoc nhém lai khi hién thi téi nguwdi dung. Phan to
<permission-group> khéng xac dinh quyén nao thudéc vé nhém nao ma chi cap
cho nhém mét cai tén. Mot quyén dwoc dat trong nhém bang cach gan tén nhém vao
thudc tinh permissionCGroup cla phén tlr <permission>.

Cac thuvién

M&i (rng dung duoc lién két t&i thw vien méc dinh cta Android, bao gém cac goi co
ban dé& xay dwng (rng dung (v&i nhitng 16p théng dung nhw Activity, Service,
Intent, View, Button, Application, ContentProvider,...).

Tuy nhién, mét sb géi lai ndm trong thw vién riéng clia ching. Néu (rng dung ctia ban
diing ma tir bat ky goi nao trong sb nhirng géi nay, trng dung phai duoc lién két rd rang
t&i chung. File ké khai phai chira mot phan tlr <uses-1ibrary> riéng biét dé dat tén
cho méi thw vién. (C6 thé tim thy tén thw vién trong tai liéu ctia géi do).
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5. Giao dién ngu@di dung trén mobile

Giao dién ngudi dung (User Interface - Ul) clia (’ng dung la tat c& nhivng gi ngudi dung
c6 thé nhin thdy va twong tac dwoc. Android cung cap nhiéu thanh phan giao dién
ngudi dung dwoc dwng sén (pre-build Ul), chang han nhuw céac déi twong layout cé cau
tric va nhivng diéu khién (control) cho phép ban xay dwng giao dién dd hoa nguoi dung
(Graphical User Interface - GUI) cho trng dung cta minh. Ngoai ra, Android con cung
cap nhirng module Ul khac cho cac giao dién déc biét nhw hop thoai (dialog), théng bao
(notification) va menu.

=

5.1 Téng quan vé giao dién ngudi dung

Moi phan t& giao dién ngudi dung trong trng dung Android déu dwoc xay dwng bang
cach str dung céc déi twong View va ViewGroup. View la d6i twong vé ra ther gi do
trén man hinh sao cho ngudi dung cé thé twong tac duwoc. ViewGroup la déi twong
chira cac d6i twong View (va ViewGroup) khac dé dinh nghia layout cla giao dién.

Android cung cdp mét tap hop (collection) gébm ca cac Iép con cla View lan
ViewGroup, nhdm cung cip cho nguwdi dung nhivng diéu khién dau vao théng dung
(chéng han nhw cac button va trwdng van ban cung nhitng dang layout khac nhau (vi
du nhw layout tuyén tinh hay layout twong dbi).

Layout ctia giao dién ngudi dung

Giao dién nguwoi dung ctia méi thanh phan trong (ng dung dwoc dinh nghia bang
cach sir dung mét cay phan cép cac déi twong View va ViewGroup, nhw minh hoa
& Hinh 1. M&i nhém view la mét déi twong chira vo hinh (invisible container) bé tri cac
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view con, trong khi view con cé thé 1a nhirng diéu khién dau vao hodc cac widget®
khac tao thanh mot sb phan cla giao dién nguoi dung. Cay phan cép cé thé & dang
don gidn hodc phtrc tap, tuy theo nhu ciu (nhwng sw don gidn van la cach tét nhat
dé gia tang hiéu nang).

View View

. ]

View View View

Hinh 1. Minh hoa mét cay phan cép view, xac dinh mét layout giao dién ngudi dung.

Dé& khai bao layout, ban cé thé khéi tao cac déi twong View trong ma ngudn va bat
dau xay dwng mét cay phan cap, nhwng cach dé dang ciing nhw hiéu qua nhét 1a dinh
nghia layout véi mét file XML. XML cung cép cho layout mét cAu tric ma con ngudi cd
kha nang doc hiéu duorc, twong tw nhuw HTML.

Tén mot phan t& XML cho mét view sé twong ¢ng véi I6p Android ma view nay dai
dién. Do d6, mot phan tir <TextView> sé tao widget TextView trong giao dién ngudi
dung, con mét phan tlr <LinearLayout> tao mot view group LinearLayout.

Vi du, mét layout theo chiéu doc don gidn véi text view (view dang van ban) va mot
button tréng sé nhw duwi day:

<?xml version="1.0”"” encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android”
android:layout width="fill parent”
android:layout height="fill parent”
android:orientation="vertical” >
<TextView android:id="@+id/text”
android:layout width="wrap content”
android:layout height="wrap content”
android:text="Pay la mdt TextView” />
<Button android:id="@+id/button”
android:layout width="wrap content”
android:layout height="wrap content”
android:text="Pay la mdét Button“™ />

</LinearLayout>

@La céc tién ich nho, thuong dung dé cung cép thong tin hodc trong tac voi user dang don gian khi user khong muén mét thoi 39
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Khi ban nap mét tai nguyén layout trong ng dung, Android sé& kh&i tao méi nut
(node) cua layout d6 thanh mét ddi twong dang trong thoi gian chay, ban cé thé
dung dbi twong dé dinh nghia thém cac hanh vi, truy van trang thai dbi twong hodc
chinh stra layout.

Dé xem hudng dan hoan chinh vé& cach tao mét layout giao dién ngudi ding, mdi ban tham
khao XML Layouts.

Cac thanh phan cuda giao dién ngudi dung

Ban khong nhét thiét phai xay dwng tat ca giao dién bang cac dbi twong View va
ViewGroup. Android cung cap vai thanh phan (rng dung dwa ra mét chuan layout
giao dién ngwdi dung ma ban chi can lam mot viéc don gian la dinh nghia néi
dung. Mdi thanh phan giao dién ngu®i dung nhw vay déu cé mot tap cac API riéng
dwoc mo ta trong tai liéu twong &ng, chang han nhw Action Bar, Dialogs va
Status Notifications.

5.2 Layout

Layout dinh nghia cAu trlc trwc quan cho giao dién ngudi diing, chdng han nhw giao dién
nguwoi dung cho mét activity hodc widget clia (rng dung (app widget). Ban co thé khai bao
layout theo hai cach:

+  Khai bao cac phan tir giao dién ngwoi dung trong XML. Android cung cap mot
bd tr virng XML don gian twong (rng v&i cac Iép View va I&p con, vi du nhw cho
widget va layout.

+ Khéi tao cac phan tr layout trong thei diém chay. 'ng dung cta ban cé thé
tao cac dbi twong View ciing nhw ViewGroup (va thao tac véi cac thudc tinh cua
chung) hoan toan bang viéc 1ap trinh.

Framework Android cho ban kha nang s dung linh hoat mét hodc cé hai phwong thirc
nay dé khai bao va quan ly giao dién ngudi dung clia tng dung. Vi du, ban c6 thé khai
bao layout mé&c dinh cho (ng dung trong XML, bao gdm nhirng phan t& man hinh sé
xuét hién trong d6 va cac thudc tinh ctia ching. Sau d6, ban c6 thé thém ma trong (ng
dung dé thay dbi trang thai cla cac ddi twong man hinh, bao gdm nhitng dbi twong
dwoc khai bao trong XML tai thoi diém chay (rng dung.

Uu diém cla viéc khai bao giao dién ngudi dung trong XML & cho phép ban tach biét
tot hon ma trinh bay (giao dién) ciia (rng dung khdi phan ma diéu khién hanh vi cla
né. Cac mé ta giao dién nguoi dung duwoc dit bén ngoai ma ngudn, cé nghia la ban
c6 thé stra d6i hodc tly chinh giao dién ma khéng phai stra ma ngudn va bién dich lai
(recompile). Vi du, ban cé thé tao layout XML cho cac chiéu xoay man hinh khac nhau,
kich thwéc man hinh khac nhau va ngdon nglr khac nhau. Ngoai ra, viéc khai bao layout
trong XML gitip cho viéc hinh dung cAu tric cta giao dién ngudi dung tré nén dé dang
hon, dan t&i viéc g& 16i (debug) ciing d& hon. Nhw vay, tai liéu nay tap trung vao viéc
hwéng dan ban cach khai bao layout trong XML. Néu ban quan tdm dén cach khéi tao
cac dbi twong View vao thdi diém chay, hay tham khao Iép ViewGroup va View.

40


http://developer.android.com/guide/topics/ui/declaring-layout.html
http://developer.android.com/reference/android/view/View.html
http://developer.android.com/reference/android/view/ViewGroup.html
http://developer.android.com/guide/topics/ui/actionbar.html
http://developer.android.com/guide/topics/ui/dialogs.html
http://developer.android.com/guide/topics/ui/notifiers/notifications.html
http://developer.android.com/guide/components/activities.html
http://developer.android.com/guide/topics/appwidgets/index.html
http://developer.android.com/reference/android/view/ViewGroup.html
http://developer.android.com/reference/android/view/View.html

Lap trinh Android co ban

Thoéng thudng, bo tr vung XML dé khai bao cac phan t&r cho giao dién ngudi dung sé
tuan theo cAu truc cling nhw cach dat tén ctia 16p va phwong thire, trong dé tén phan tr
twong (rng v&i tén 1&p va tén thudc tinh twong tng véi phwong thire. Thue té, sw twong
(ng xay ra thwdng xuyén, nén ban co thé doan thudc tinh XML nao sé twong (rng Vi
phuwong thirc 16 ndo, hodc biét dwoc I&p ndo sé trng véi mot phan ti XML da cho. Tuy
nhién, lwu y rang khong phai tat ca b tlr vieng déu gibng nhau. Trong vai trwéng hop,
nhirng khac biét nho trong cach dat tén van tdn tai. Vi du, phén tor EditText cé mot thude
tinh text twong (rng v&i EditText.setText ().

Mach nhé: Tim hiéu thém vé cac loai layout khac nhau trong muc “Common Layout
Objects” (“Cac dbi twong layout théng thuwdng”). Ngoai ra con cé mét bd hwéng dan vé
viéc xay dwng cac layout khac nhau trong tai liéu huwdng dan Hello Views.

+  Plugin ADT cho Eclipse hé tro ban xem trwédc layout cia file XML - sau khi mé
file XML, chon tab Layout.

«  Ban nén th&r dung cong cu Hierarchy Viewer @& g& 16i layout - né hién thi nhirng
gia tri thudc tinh cta layout, vé& nhirng wireframe (ban phac thao va bé tri cac thanh
phan, chi tap trung vao layout, khdng tap trung vao giao dién dd hoa nhw hinh anh,
font chi¥, mau séc) cé dau hién chi rd phan canh dém va canh 1&, va hién thj toan
b6 view trong khi ban g& 16i trén phdn mém gia 1ap hoac thiét bj that.

«  Cong cu layoutopt cho phép ban phan tich nhanh layout va cay phan cap dé tim ra
cac van dé vé hiéu suat hodc nhirng van dé khac.

Viét file XML

S dung bd tir vung XML ctia Android, ban c6 thé thiét k& nhanh nhirng layout va phan
t man hinh ma chidng bao ham, theo cach giébng nhw khi ban tao trang Web trong
HTML - v&i mét chudi phan t&r 16ng nhau (nested element).

Méi file layout phai chira chinh xac mét phan tir géc (root element) va phan t& d6 phai
la mét ddi twong View hodc ViewGroup. Sau khi da dinh nghia phan tir gbc, ban cé
thé thém cac déi twong layout hodc widget duéi dang phan tir con (child element) dé
tirng bwéc xay dwng mot cay phan cap View dinh nghia layout ctia ban. Vi du, sau day
l& mot layout XML st dung ddi twong LinearLayout dang doc dé chra TextView
va Button:

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

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android”
android:layout width="fill parent”
android:layout height="fill parent”
android:orientation="vertical” >

<TextView android:id="@+id/text”

android:layout width="wrap content”
android:layout height="wrap content”

android:text="Xin chao, Pay la mdt TextView” />

<Button android:id="@+id/button”
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android:layout width="wrap content”
android:layout height="wrap content”
android:text="Xin chao, Pay la mdét Button“™ />

</LinearLayout>

Sau khi khai bao layout ctia minh trong XML, ban Iwu file lai vé&i duéi . xml trong thw
muc res/layout/ cla dy an Android, dé layout dwoc bién dich.

D& biét thém thong tin vé cu phap cho file layout XML, xem tai liéu “Layout Resources”
(“Cac tai nguyén layout”).

Nap tai nguyén XML

Khi ban bién dich ng dung, méi file layout XML dwoc bién dich thanh mét tai nguyén
View. Ban nén nap (load) tai nguyén layout t» ma ngudn cla rng dung, trong phan
thwe thi callback (goi tré lai) Activity.onCreate (). D& thuc hién diéu d6, ban
goi setContentView (), sau dé truyén cho phwong thirc nay mot tham chiéu tdi tai
nguyén layout clia ban theo mau: R. layout.ten_file layout. Vi du, néu layout XML
dwec lwu thanh main layout.xml, ban co thé nap layout nay cho Activity nhw sau:

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

setContentView (R.layout.main layout);

Framework clia Android sé goi phwong thirc callback onCreate () trong Activity clia
ban khi Activity dwoc khdi dong (xem phan thdo luan vé vong doi (lifecycle) trong tai
liéu Activities.

Cac thudc tinh

Mbi ddi twong View va ViewGroup hd tro cac thudc tinh XML khac nhau cla ching.
Mét sb thudc tinh la chuyén biét déi véi mot déi twong View (vi du, TextView hd tro
thudc tinh textSize), nhwng nhivng thudc tinh nay con dwoc bat cir déi twong View
nao c6 th& mé rong tir I6p nay ké thira. M6t sé thudc tinh Ia thudc tinh chung dbi véi
tat ca cac déi twong View, bdi vi ching dwoc ké thiva tir 16p View gbe (nhw thude tinh
id chang han). Va, cac thudc tinh khac dwoc coi nhw 13 “tham sé cla layout” (“layout
parameter”), d6 14 nhitng thudc tinh mé td hwéng layout ctia dbi twong View, nhw da
duwoc dbi twong cha la ViewGroup dinh nghia.

ID

Bat ky d6i twong View nao cling cé thé s& hiru mét ID dang sé nguyén (integer ID) lién
két v&i n6 dé chi xac dinh View trong cay phan cép. Khi trng dung dwoc bién dich, ID
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nay duwoc tham chiéu dwdi dang sd nguyén, nhung trong file XML cda layout, ID dwoc
gan dwdi dang chudi, trong thudc tinh id. Pay la mét thudc tinh XML thwéng xuét hién
& tat ca cac dbi twong View (dinh nghia bdi Iép View) va ban sé thuwdng xuyén st
dung né. Cu phap cuta ID bén trong thé XML la:

android:id="@+id/my button”

Biéu twong (@) & phan d&u chudi chi ra rang bd phan tich XML (XML parser) nén phan
tich, m& rong phan con lai ctia chudi ID va nhan biét né nhw [a maét tai nguyén ID. Biéu
twong dau cdng (+) cé nghia day |a mot tén tai nguyén maéi dwoc tao va thém vao kho
tai nguyén (trong file R. java). Cé mot sé tai nguyén ID khac dwoc cung cap béi frame-
work Android. Khi tham chiéu mét ID cla tai nguyén Android, ban khéng can biéu twong
dau codng, nhwng phai thém vao namespace ctia géi android nhw sau:

android:id="@android:id/empty”

V6&i namespace goéi android, hién ching ta dang tham chiéu mét ID tir I&p tai nguyén
android.R ch khdng phai I&p tai nguyén ndi bo.

D& tao cac view va tham chiéu t&i chung tir ('ng dung, cach théng thuweng la:

1. Dinh nghia mét view/widget trong file layout va gan cho né mét ID duy nhét:

<Button android:id="@+id/my button”
android:layout width="wrap content”
android:layout height="wrap content”

android:text="@string/my button text”/>

2. Sau dd, ban tao mot thé hién cta dbi twong view va kiém soat né tw layout (thwong
la trong phwong thirc onCreate () ):

Button myButton = (Button) findViewById(R.id.my button);

Viéc xac dinh ID cho cac dbi twong view dong vai trd quan trong khi tao mot
RelativeLayout. Trong mét layout twong dbi (relative layout), nhirtng view ddng
cép (sibling view) c6 thé dinh nghta layout clia chuing lién quan t&i view ddng cap khac
bang cach tham chiéu t&i ID duy nhét ctia view do.

Mét ID khéng can phai la duy nhét trong toan bd cay phan cap, nhung né nén la duy
nhé&t trong mét phan clia cay ma ban dang tim kiém (ciing c6 thé d6 1a toan bo cay, do
vay t6t nhat né nén 1a duy nhét trén toan bo cay khi c6 thé).

Cac thong sé layout

Cac thudc tinh layout XML dwoc dat tén dwdi dang layout_<ten thuoc tinh> dinh nghia
céac tham s6 layout cho View phu hop v&i ViewGroup chira né.

Mbi 16p ViewGroup cai dat dwdi dang moét 16p 16ng, mé rong tir Iép ViewGroup.
LayoutParams. L&p con nay chira cac loai thudc tinh xac dinh kich c& va vi tri cho
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tirng view con (child view) sao cho phii hgp v&i nhédm view. Nhw ban cé thé thay & Hinh
1, nhém view cha (parent view) xac dinh cac théng sé layout cho médi view con (bao
gdm ca nhém view con).

LinearLayout ‘

FtalathraLnrout ‘h'lew ‘ View
Lineartayour. ' | LinearLayout. /" LinearLayout. .\I
TN _ LayoutParams - Nigg LaymﬂF'alams / ‘. LayoutParams

v |

Relativel ayout.
LayoutParam

v ||

. |/ Relatvelayout. | |/ Reiativelayout. |
i 3 LayoutParam - LayoutParam A

-y

Hinh 1. Minh hoa mét cay phan cap view cé cac tham sb layout lién két véi tirng view.

Lwu y, moi I&p con LayoutParams déu cé ci phép riéng dé thiét 1ap cac gia tri. M6i
phan t& con phai xac dinh LayoutParams thich hop v&i phan tir cha ctia nd, mac du
phan t& con cé thé xac dinh LayoutParams khac cho con ctia minh.

Moi nhém view déu chira moét thong sé chiéu rong (width) va chiéu cao (height)
(layout widthva layout height), trong dé méiview déu phaixac dinh hai thong
s6 nay. Nhidu LayoutParams con chira ca cac tly chon |& (margin) va vién (border).

Ban c6 thé xac dinh chiéu réng va chiéu cao véi cac kich thwéc chinh xac, mac du cé
thé ban khéng muén lam diéu nay thudng xuyén. Thudng thi ban sé hay st dung mét
trong nhirng hang sb dwéi day hon dé thiét lap chiéu rong va chiéu cao:

«  wrap_content cho biét view nay cé kich thuéc thay déi phu hop véi néi dung.

«  fill_parent (hay match_parent da ddi tén trong API Cap 8) cho biét view nay cé kich
thwée 16n bang kich thwéc ma view cha cho phép.

Nhin chung, viéc xac dinh mét chiéu réng va chiéu cao layout str dung cac don vj tuyét
ddi nhu pixel (diém anh) khéng dwoc khuyén khich. Thay vao do, st dung cac kich
thwdc twong ddi nhw 1a nhivng don vi pixel doc lap véi mat do (density-independent
pixel - dp), wrap_content hoac fill_parent, 1a phwong phap tét hon, vi né dam béo réng
&ng dung ctia ban sé hién thi ding nhirng kich thwéc man hinh thiét bi khac nhau. Cac
loai kich thuwéc duwoc chép nhan dwoc trinh bay trong tai liéu “Available Resources”
(“Céc tai nguyén co6 san”).

44


http://developer.android.com/guide/topics/resources/available-resources.html#dimension

Lap trinh Android co ban

Vi tri layout

Dang hinh hoc cla view Ia hinh chir nhat. Mi view cd mot vi tri, dwoc thé hién béng
mot cap toa do left (bén tréi), top (bén trén) cling hai thdng sb kich thwdc 1a chiéu rong
va chiéu cao. Don vi cho vi tri va kich thuéc [a pixel.

Chuing ta c6 thé 4y thong sd vi tri cia mét view bang cach kich hoat cac phwong thirc
getLeft () vagetTop (). Phwongthlrc getLeft () tra vé thdng sé left, hay toa do
X cla hinh chi¥ nhat dai dién cho view. Phwong thirc getTop () trd vé théng sé top,
hay toa d6 Y ctia hinh chi¥ nhat dai dién cho view. Cac phuwong thirc nay déu tré vé vi
tri twong dbi ctia view so v&i cha ctia né. Vi dy, khi getLeft () trd vé 20, c6 nghia la
view c0 vi tri cach canh trai clia view cha clia n6 20 pixel.

Ngoai ra, cé mét vai phwong thire tién loi dwoc cung cap dé tranh cac phép tinh khong
can thiét, d6 1a getRight () va getBottom (). Nhitng phwong thirc nay trd vé
toa d6 cla canh phai va day cta hinh chi¥ nhat dai dién cho view. Chang han, goi
getRight () sétwong dwong v&i phép tinh sau: getLeft () + getWidth().

Kich thudc, viung dém va can lé

Kich thuéc cla view dwoc thé hién bdng mot théng sb chiéu rong va chiéu cao. Thuc
t&, mbi view luén s& hiru hai cap gia tri chiéu réng va chiéu cao.

Cap thir nhat dwoc biét dén véi tén chiéu rong do luong (measured width) va chiéu cao
do luong (measured height). Nhivng d6 dai nay xac dinh do 1é'n ctia mét view so véi phan
tlr cha. C6 thé thu dwoc cac dd dai do lwéng bang cach goi getMeasuredwidth ()
va getMeasuredHeight ().

Cap thr hai dwoc biét dén don gidn véi tén chiéu réng (width) va chiéu cao (height),
ho&c déi khi 1a chiéu rong hinh hoc (drawing width) va chiéu cao hinh hoc (drawing
height). Nhirng d6 dai nay xac dinh kich thwéc thiwc sy cla view trén man hinh, trong
thoi gian vé hinh va sau layout. Nhirng gia tri nay co6 thé (khéng nhét thiét phai) khac
biét v&i chiéu cao do lwdng va chiéu rong do lwong. C6 thé thu dwoc chidu rong va
chiéu cao bang cach goi getiidth () va getHeight ().

Dé do cac kich thuwdc, mot view tinh ca ving dém (padding) clia né. Ving dém dwoc
thé hién bang pixel cho phan bén trai, bén trén, bén phai va bén dudi cia view. Co
thé dung vung dém dé thiét 1ap khoang cach cho phan néi dung cta view véi canh
cla view bdng mét lwgng pixel cu thé. Vi du, viing dém bén trai 1a 2 sé day ndi dung
clia view di 2 pixel vé bén phai cla canh trai. C6 thé thiét lap viung dém béng cach
dung phwong thirc setPadding (int, int, int, int), déng thdi truy van vaung nay
béng cach goi get PaddingLeft (), getPaddingTop (), getPaddingRight ()
va getPaddingBottom().

Mé&c du cé thé xac dinh ving dém, song view lai khong hé trg 1& (margin). Tuy nhién,
cac nhom view lai ho trg. Xem ViewGroup va ViewGroup.MarginLayoutParams
dé biét thém thong tin.

Dé tham khao thong tin vé& cac do dai, xem tai liéu “Dimension Values” (“Cac gia tri d6 dai”)
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Cac layout thong dung

Méi I&p con clia I&6p ViewGroup cung cAp mot cach thire duy nhét dé hién thi cac view
I6ng trong né. Duéi day la mét sb loai layout thong dung hon dwoc xay dung cho nén
tang Android.
Ghi chi: Mac du ban c6 thé 1dng mét hay nhiéu layout vao trong layout khac dé hoan
thién thiét ké giao dién ctia minh, song ban van nén cb géng gitr cho cay phan cap
layout co it cAp nhét. Layout clia ban sé& v& nhanh hon néu co it layout 16ng trong
dé hon (mdt cay phan cép thién vé chiéu rong sé tét hon mét cay phan cép thién vé
chiéu sau).

Layout tuyén tinh

Layout td chirc cac con clia nd thanh mét hang ngang hoac doc. N6 tao mét thanh cudén
doc (scrollbar) néu chiéu dai ctra sb vuot qua chidéu dai man hinh.

Layout tuong doi

Cho phép ban xac dinh vi tri twong déi clia cac dbi twong con (con A & bén trai con
B) hodc twong dbi véi dbi twong cha (dwoc can chinh theo canh trén cung cua déi
twong cha).
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Web View

<html>

<!-- web page -->

<fhtml=

Hién thi cac trang Web.

Xay dung layout véi mot adapter

Khi n6i dung cla layout la déng (dynamic) hodc khong dwgc xac dinh trwdc, ban co
thé st dung mét layout 1a 16p con clia AdapterView dé tao ra mét layout bao gébm céac
view tai thoi diém thwe thi chwong trinh. Lép con cia 1ép AdaptervView dung mot
Adapter dé lién két (bind) dir liéu cho layout clia né. Adapter déng vai tro 1a thanh
phan trung chuyén & gira ngudn di liéu va layout AdaptervView - Adapter lay di
liéu (ttr mdt ngudn, chang han nhw mét mang hodc truy van co s& di liéu) va chuyén
ddi méi muc thanh mét view c6 thé thém vao layout Adapterview.

Céc layout théng dung dwoc hd tro béi mét adapter bao gom:

List View

Hién thi mot danh sach cudn gdm mét cot don.
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Grid View

Hién thi mot 6 lwéi cudn gébm cac cot va dong.

Dién dir liéu vao mét adapter view

Ban c6 thé tao mot AdapterView, chang han nhw ListView hodc GridView bang
CéChHénkétméIﬂénAdapterVieveim@tAdapter,Adapterléyd@l@ut&rﬂ@
ngudn bén ngoai va tao mot View biéu dién méi muc dir liéu.

Android cung c&p mét sb 1&p con clia Adapter rat hivu ich trong viéc truy xuat nhirng
loai di¥ liéu khac nhau va xay dwng cac view cho mét AdapterView. Hai adapter
théng dung nhat la:
ArrayAdapter
St dung adapter nay khi ngudn di¥ liéu cta ban la mét mang. Mac dinh,
ArrayAdapter tao mét view cho tirng phan tir mang bang cach goi phuwong thire
toString () trén mdithanh vién va dat ndi dung vao méot TextView.
Vi du, néu ban c6 mdt mang cac chudi mudn hién thj trong mét ListView, hay

kh&i tao mot ArrayAdapter méi bang cach st dung mét phwong thire khéi tao
(constructor) dé xac dinh layout cho tirng chudi va mang chubi:

ArrayAdapter adapter = new ArrayAdapter<String>(this,
android.R.layout.simple list item 1, myStringArray);

Cac tham sb cho phwong thirc khéi tao trén la:
«  ngdung Context cla ban.
+  Layout chtra mdt TextView cho tirng chudi trong mang.
+  Mang cac chubi.

Sau dd, ban chi can goi setAdapter () trong ListView:

ListView listView = (ListView) findViewById(R.id.listview);

listView.setAdapter (adapter) ;
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Dé tuy chinh hinh thirc hién thi cia méi muc, ban c6 thé ghi dé (override) phwong
thtrc toString () cho cac ddi twong trong mang. Hoac, dé tao mot view cho moi
muc khac TextView (vi du néu ban mudn mét Imageview cho tirng muc), hay
mé rong 16p ArrayAdapter va ghidé phwong thirc getvView () dé tra vé loaicla
view ban muén cho méi muc.

SimpleCursorAdapter

St dung adapter nay khi di¥ liéu cia ban téi tr mét déi twong Cursor (con trd).
Khi str dung SimpleCursorAdapter, ban phai chi dinh mét layout dé s dung
cho méi dong trong Cursor va céc cot trong Cursor nén duwgc chén vao nhirng
view twong (rng cua layout. Vi du, néu mudn tao mét danh sach tén moi nguoi
kém theo sb dién thoai, ban c6 thé thyc thi mot truy van trd vé mot Cursor chira
mét dong cho tirng ngudi va cac codt cho tén cung sb dién thoai. Sau dé, ban tao
mot mang chudi xac dinh cac cot tlr Cursor ma ban muédn trong layout cho tirng
két qua va mdét mang sé nguyén xac dinh nhirng view twong (rng ma méi cot nén
dwoc dat vao do:

String[] fromColumns = {ContactsContract.Data.DISPLAY NAME,
ContactsContract.CommonDataKinds.Phone.NUMBER} ;

int[] toViews = {R.id.display name, R.id.phone number};

Khi ban khéi tao SimpleCursorAdapter, hdy truyén layout dé s& dung cho
tirng két qua, Cursor sé chiva cac két qua va hai mang sau:

SimpleCursorAdapter adapter = new SimpleCursorAdapter (this,
R.layout.person name and number, cursor, fromColumns, toViews, 0);

ListView listView = getListView();

listView.setAdapter (adapter) ;

Sau do, adapter SimpleCursorAdapter sé tao mét view cho tirng dong trong
Cursor, st dung layout thu dworc tir viec chén méi muc fromColumns VAo view
toViews twong ng.

Néu trong sudt vong doi ciia (ing dung, ban thay dbi dir liéu co ban dwoc adapter
cla minh doc, ban nén goi notifyDataSetChanged (). Thao tac nay sé thong
bao cho view dinh kém réng dir liéu da bj thay dbi va no nén ty cap nhat.

Xt ly cac su kién click

Ban c6 thé phan héi cac sy kién Click trén tirng muc trongmét AdapterViewbang
cach thyc thi giao dién (interface) AdapterView.OnTtemClicklListener.
Vi du:
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// Tao mdt théng diép xur 1y dbi tuong dudi dang mét 16p &n danh
// (anonymous class) .
private OnItemClickListener mMessageClickedHandler =
new OnItemClickListener() {
public void onItemClick (AdapterView parent, View v, int position,
long id) {
// Lam gi d6 dé& phan hdi lai sy kién Click

}i

listView.setOnItemClickListener (mMessageClickedHandler) ;

5.2.1 Layout tuyén tinh

LinearLayout la mdt nhéom view cé chirc ndng can chinh toan bé con cla no theo
mot hwéng duy nhét, co thé Ia doc hodc ngang. Ban cé thé xac dinh huéng cua layout
nh& thudc tinh android:orientation.

Tét ca view con clia méot LinearLayout déu duwoc xép chdng (stack) 1&n nhau, nén
mot danh sach doc chi cé duy nhat mét con trén tirng dong, bat k& ching réng bao
nhiéu di nira; trong khi d6, mét danh sach ngang sé chi cao mét dong (chiéu cao cta
con cao nhat, cong thém ving dém). Mot LinearLayout bi anh huwdng bdi cac &
(margin) gitra nhirng view con va kiéu can chinh (gravity) (c&n phai, can gitra ho&c can
trai) cla tirng view con do.

Trong s6 clia layout

LinearLavyout cling hd tro viéc gan moét trong sé (weight) cho riéng tirng view con
v0Oi thudc tinh android:layout weight. Thudc tinh nay gan moét gia tri “t4m quan
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trong” (“importance”) cho mét view theo nghia 1a né sé chiém bao nhiéu khéng gian trén
man hinh. Mét gia tri trong sd I&n hon sé cho phép né mé rong dé 14p day bat ky khong
gian con lai nao trong view cha. Cac view con c6 thé xac dinh mot gia tri trong sb, sau
do bat cir khdng gian con lai nao trong nhém view ciing dwoc gan cho cac con theo ty
|& d& khai bao. Trong s6 mac dinh 13 0.

Vi du, néu cé ba treéng van ban va hai trong sé dé khai bao moét trong sbé 1a 1, trong khi
trwong khac khong cé trong sd, trweérng van ban thir ba khdng c6 trong sb d6 sé khong
tang do dai va sé chi chiém viing khong gian nhat dinh theo ndi dung ma né yéu cau.
Hai trwdng kia sé cung mé rong dé l1ap day khong gian con lai sau khi ca ba truwdng
dwoc do lwong. Néu, trwong thir ba dwoc thiét 1ap trong s6 1a 2 (thay vi 0), tirc hién tai
trwdng thir ba dwoc khai béo la quan trong hon hai trwong kia, trudng nay sé lay mét
nira trong téng khéng gian con lai, trong khi hai trwdng kia chia déu khodng khéng gian
thira ra cho nhau.

Cac view con cling trong sé

Dé tao mot layout tuyén tinh, trong d6 méi view con str dung cung mét khoang khong
gian trén man hinh, hay thiét Iap gia tri cla android: layout height cla tirng view
thanh “0dp” (cho layout doc) hodc android:layout width ctia mdi view thanh
“0dp” (cho layout ngang). Sau do, ban dat gia tri cho android:layout weight
clia tirng view bang “1”.

Vidu

<?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:paddingLeft="16dp”
android:paddingRight="16dp”
android:orientation="vertical” >
<EditText
android:layout width="fill parent”
android:layout height="wrap content”
android:hint="@string/to” />
<EditText
android:layout width="fill parent”
android:layout height="wrap content”
android:hint="@string/subject” />
<EditText
android:layout width="fill parent”
android:layout height="0dp”
android:layout weight="1"

android:gravity="top”
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android:hint="@string/message” />
<Button

android:layout width="100dp”

android:layout height="wrap content”

android:layout gravity="right”

android:text="@string/send” />

</LinearLayout>

LQ-‘ Relative Layout

Send

D& biét thém chi tiét vé cac thudc tinh cho tirng view con ctia mét LinearLayout,
Xem LinearLayout.LayoutParams.

5.2.2 Layout tuong déi

RelativeLayout la mét nhém view co tinh nang hién thi cac view con theo nhirng
vi tri twong dbi. Vi tri ctia méi view cé thé dwoc xac dinh 1a twong dbi v&i cac phan to
ngang cap (chang han nhw so v&i canh trai va canh dudi clia view khac), hodc theo vi
tri twong dbi so v&i cha RelativeLayout (chdng han nhu so véi bén dudi, bén trai
clia phén gitra).
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RelativeLayout la mét tién ich rat hiéu qua trong thiét ké giao dién nguoi ding, vi
né cé thé xéa bé cac nhém view 1dng nhau va gitv cho cay phan cap layout cé it cap
nhdm gia tang hiéu suét. Néu ty thdy minh st dung vai nhém LinearLayout 16ng
nhau, ban c6 thé thay thé ching bdng mot Relativelayout.

Dinh vi cac view

RelativeLayout cho phép cac view con an dinh vi tri twong déi ctia ching so
v@i view cha hoac véoi mét view khac (dwgce xac dinh béng ID). Do vay, ban cé thé
can chinh hai phan t& bdng vién phai, hodc l1am cho view no bén dudi view kia, ndm
& gitba man hinh, ndm & gitra theo chiéu doc va bén trai theo chiéu ngang,... Theo
mac dinh, tAt ca view con déu dugc vé & goc trén bén trai ctia layout, nén ban phai
dinh nghia vi tri cGa tirng view, st dung nhiéu thuéc tinh cla layout c6 sén trong
Relativelayout.LayoutParams.

Mét sb thudc tinh layout diing cho cac view trong mot RelativeLayout bao gdm:

android:layout alignParentTop

Néu “true”: Lam cho gbc trén cla view nay khép véi géc trén cla view cha.
android:layout centerVertical

Néu “true”: Can gitra view con nay theo chiéu doc trong pham vi view cha.
android:layout below

Cac vi tri canh trén cla view nay nam dwéi view cé ID dwoce chi dinh.
android:layout toRightOf

Cac vi tri canh trai ctia view nay nam vé bén phai cia view cé ID dwoc chi dinh.
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Trén day chi la mot sd vi du. Tat cd thudc tinh cla layout dwoc ghi tai
Relativelayout.LayoutParams.

Gia tri cho mdi thudc tinh layout cé thé 1a boolean (true/false) dé cho phép mét vi tri
layout twong dbi v&i cha RelativeLayout, hodc mét ID tham chiéu téi mot view
khac trong layout, noi view nay dwoc dinh vi.

Trong layout XML, cac déi twong phu thudc vao nhirng view khac co thé khai bao theo
thr tw bat ky. Vi du, ban cé thé khai bao réng “view1” nam bén duéi “view2” ngay ca
néu khi “view2” 1a view cubi ciing dwoc khai bao trong cay phan cép. Vi du dwdi day
minh hoa mét tredng hgp nhw vay.

Vidu

Trong doan ma dui day, mdi thudc tinh kiém soat vi tri twong déi cua tirng view duoc

in dam.

:l;j-' Relative Layout

Wed, June 27, 2012
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<?xml version="1.0"” encoding="utf-8"?>
<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android”
android:layout width="fill parent”
android:layout height="fill parent”
android:paddingLeft="16dp”
android:paddingRight="16dp” >
<EditText
android:id="@+id/name”
android:layout width="fill parent”
android:layout height="wrap content”
android:hint="@string/reminder” />
<Spinner
android:id="@+id/dates”
android:layout width="0dp”
android:layout height="wrap content”
android:layout_below="@id/name”
android:layout alignParentLeft="true”
android:layout toLeftOf="@+id/times” />
<Spinner
android:id="@id/times”
android:layout width="96dp”
android:layout height="wrap content”
android:layout_below="@id/name”
android:layout_alignParentRight="true” />
<Button
android:layout width="96dp”
android:layout height="wrap content”
android:layout below="@id/times”
android:layout alignParentRight="true”
android:text="@string/done” />

</RelativeLlayout>

Dé& biét thém chi tiét vé tat ca cac thudc tinh clha layout cho tirng view con ctia mot
RelativelLayout, Xem Relativelayout.LayoutParams.

5.2.3 ListView

ListView la nhéom view co tinh nang hién thj danh sach nhirng muc co thé cudn duoc
(scrollable item). Cac muc clia danh sach dwoc chén tw dong vao danh sach béng cach
st dung mot Adapter dé 1ay ndi dung tr mdt ngudn, nhw mét mang hodc truy van co
s& dir liéu, déng thei chuyén ddi tirng két qué thanh mot view dat bén trong danh séach.

Dé& xem hwéng dan cach chén dong cac view bang cach sir dung adapter, moi ban
tham khdo muc “Xay dwng layout v&i mot adapter”.
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St dung Loader

St dung CursorLoader la phwong phap chudn dé truy van mét Cursor (con
trd) dwdi dang mét tac vu khéng ddng bd (asynchronous task) dé tranh chan ludng
(thread) chinh ctia (ng dung khi truy van. Khi CursorLoader nhan két qué Cursor,
LoaderCallbacks nhan mét phwong thire callback t&¢i onLoadFinished (), dé
la noi ban cap nhat Adapter véi Cursor mai va list view dé hién thi két qua vé sau.

Mé&c du cac APl CursorLoader dwoc gidi thiéu lan dau trong Android 3.0 (API Cép
11), song ching dé&u cé mét trong Support Library (thw vién hd tro) nén ng dung cua
ban c6 thé st dung chiing néu né hd tro' cac thiét bi chay Android 1.6 ho&c cao hon.

Muén biét thém théng tin vé cach s dung Loader dé nap dir liéu theo cach khong
ddng bd, hay xem huéng dan vé Loaders (Cac trinh Loader).

Vidu

Vi du sau day s dung ListActivity, dé la activity chtra mét ListView voi tw
cach 1a phan t&r layout duy nhat theo mac dinh. N6 thuc thi mét truy van téi Contacts
Provider d& yéu cau danh sach cac tén va sb dién thoai.

Activity thi hanh giao dién LoaderCallbacks dé& si dung CursorLoader nham
nap déng di¥ liéu cho list view.
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public class ListViewLoader extends ListActivity

implements LoaderManager.LoaderCallbacks<Cursor> {

// Pay la Adapter dugc s dung d& hién thi dit liéu cua danh sach

SimpleCursorAdapter mAdapter;

// Pay la cac dong danh ba ma ching ta s& nhén dugc
static final String[] PROJECTION = new String[] {ContactsContract.Data. ID,
ContactsContract.Data.DISPLAY NAME};

// Pay la diéu kién chon

static final String SELECTION = ™ ((“ +
ContactsContract.Data.DISPLAY NAME + “ NOTNULL) AND (% +
ContactsContract.Data.DISPLAY NAME + “ != ‘' ))”;

@Override
protected void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

// Tao mét thanh tién trinh (progress bar) dé& hién thi khi danh sach nap
ProgressBar progressBar = new ProgressBar (this);
progressBar.setLayoutParams (new
LayoutParams (LayoutParams.WRAP CONTENT,
LayoutParams.WRAP CONTENT, Gravity.CENTER));
progressBar.setIndeterminate (true) ;

getListView () .setEmptyView (progressBar) ;

// Phai thém thanh tién trinh vao gbc cua layout
ViewGroup root = (ViewGroup) findViewById (android.R.id.content);
root.addView (progressBar) ;

// BP&i véi adapter con tréd, hay xdc dinh nhiing cdét nao sé& di
// vbi view nao

String[] fromColumns = {ContactsContract.Data.DISPLAY NAME};
int[] toViews = {android.R.id.textl}; // TextView trong
//simple list item 1

// Tao mdét adapter trbng, chting ta s& dung né dé& hién thi da
// 1iéu da nap.

// Ching ta truyén null vao con trd, sau dé cdp nhat né trong
// onLoadFinished ()

mAdapter = new SimpleCursorAdapter (this,
android.R.layout.simple list item 1, null,
fromColumns, toViews, 0);

setListAdapter (mAdapter) ;

// Chudn bi loader. Hodc két néi lai véi mdt loader da cé sén,

// hodc kh&i déng mdt loader mdi.
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getLoaderManager () .initLoader (0, null, this);
}

// Pugc goi khi mdt loader mdi phai dugc tao ra
public Loader<Cursor> onCreateloader (int id, Bundle args) {
// Lac nay, hay tao va tra vé mét CursorLoader, CursorLoader
// nay s& dam nhiém viéc tao mdét Con trd cho dit 1iéu duoc hién thi.
return new CursorLoader (this, ContactsContract.Data.CONTENT URI,
PROJECTION, SELECTION, null, null);
}

// Pugc goi khi mdt loader da tao tu trudc dugc nap xong

public void onLoadFinished (Loader<Cursor> loader, Cursor data) {
// Trdo dbi (swap) con trd mdi vao. (Framework sé& tién hanh
// viéc déng con trd cli khi chting ta quay vé).
mAdapter.swapCursor (data) ;

}

// Puoc goi khi mét trinh loader da tao tu trudc dugc phuc hdi vé

// trang thai ban diu (reset), lam cho di liéu khéng kha dung

public void onLoaderReset (Loader<Cursor> loader) {
// Pugc goi khi Con trdéd cubdi cung dugc gui tédi onLoadFinished ()
// & bén trén bi déng. Ching ta can dam bao 1a s& khéng st dung
// con trd nay nita.
mAdapter.swapCursor (null) ;

}

@QOverride
public void onListItemClick (ListView 1, View v, int position, long id) {

// Lam gi &6 khi mét muc danh sach dugc nhén

Ghi cht: Do vi du nay thuc thi mot truy van trén Contacts Provider nén néu ban muédn
thtr doan ma nay, (rng dung ctia ban phai yéu cidu quyén READ CONTACTS trong file
ké khai (manifest file):

<uses-permission android:name="android.permission.READ CONTACTS” />.

5.2.4 Grid View

GridView la mét ViewGroup cé tinh nang hién thi cac muc trong mét lwéi hai chiéu
¢4 thé cudn dwoc. Cac muc cla lwdi duoc tw dong chén vao layout béng cach str dung
mot ListAdapter.

Dé xem hwéng dan cach chén dong cac view bang cach str dung mét adapter, moi ban
tham khao muc “Xay dwng layout véi mét adapter” trong cudn séach nay.
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Vidu

Trong huéng dan nay, ban sé tao mot lwéi gdm cac mau anh (image thumbnail - dang
hinh anh thu nhé ctia mét bire anh). Khi mét muc dwoc chon, mot thdng diép tire thoi

(toast message) s& hién thi vi tri ctia anh.

1. Bt dadu mdt dw an mdi cé tén HelloGridView.

2. Tim mot sb tAm anh ban mudn s dung, ho&c tai vé cac d&nh mau nay. Lwu céc file

anh vao thw muc res/drawable/ clia dy an.

3. Mb& file res/layout/main.xml vathém doan ma sau vao:

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

android:id="@+id/gridview”
android:layout width="fill parent”
android:layout height="fill parent”
android:columnWidth="90dp"”
android:numColumns="auto fit”
android:verticalSpacing="10dp”
android:horizontalSpacing="10dp”
android:stretchMode="columnWidth”
android:gravity="center”

/>

<GridvView xmlns:android="http://schemas.android.com/apk/res/android”
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GridView nay sé l4p day toan bé man hinh. Hau hét cac thudc tinh déu kha dé
hiéu. D& biét thém thong tin v& nhirng thudc tinh hop 1&, mdi ban xem phan tham
khdo Gridview.

4. M& HelloGridView. java vachén doan ma sau cho phwong thirc onCreate ():

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

setContentView (R.layout.main) ;

Gridview gridview = (GridView) findViewById(R.id.gridview) ;
gridview.setAdapter (new ImageAdapter (this));

gridview.setOnItemClickListener (new OnItemClickListener () {
public void onItemClick (AdapterView<?> parent, View v, int
position, long id) {
Toast.makeText (HelloGridView.this, "" + position, Toast.LENGTH
SHORT) .show () ;
}
1)

Sau khi layout main.xml dwoc thiét 1ap cho view ndi dung, Gridview duwoc lay
vé tir layout théng qua phwong thirc findvViewById (int) . Sau d6, phwong thirc
setAdapter () thiét lap mét adapter tuy chon (ImageAdapter) véi tw cach la
ngudn cho tat ca cac muc can hién thi trong lwdi. ImageAdapter dwoc tao &
bwéc tiép theo.

Dé thwc hién mot tac vu nao dé khi nhan vao mdt muc trong Iwéi, phuong
thi'c setOnItemClickListener () dwoc truydn mot AdapterView.
OnItemClickListener méi. Thé hién vé danh vé danh (anonymous instance)
nay xac dinh phuwong thirc callback onTtemClick () dé thwe thi mét Toast hién
thi vi tri chi sé (index) (bat dau tir s6 0) clia muc dwoc chon (thwe té, vi tri co thé
dwoc dung dé lay &nh & kich thuwéc gbe cho nhirng tac vu khac).

5. Tao mot I&p méi cd tén ImageAdapter m& rong BaseAdapter:

public class ImageAdapter extends BaseAdapter {

private Context mContext;

public ImageAdapter (Context c) {
mContext = c;

}

public int getCount () {
return mThumbIds.length;
}

public Object getItem(int position) {

return null;
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public long getItemId(int position) {
return 0;

}

// tao mdét ImageView méi cho mdi muc tham chiéu bdi Adapter
public View getView (int position, View convertView, ViewGroup parent) {
ImageView imageView;
if (convertView == null) { // néu convertView chua bi huy, hay khai
// tao mot sb& thudc tinh
imageView = new ImageView (mContext) ;
imageView.setLayoutParams (new GridView.LayoutParams (85, 85));
imageView.setScaleType (ImageView.ScaleType.CENTER CROP) ;
imageView.setPadding (8, 8, 8, 8);
} else {
imageView = (ImageView) convertView;

}

imageView.setImageResource (mThumbIds [position]) ;

return imageView;

// tham chiéu t&i cac anh
private Integer[] mThumbIds = ({
R.drawable.sample 2, R.drawable.sample 3,
.drawable.sample 4, .drawable.sample 5,
.drawable.sample 6, .drawable.sample 7,
.drawable.sample O, .drawable.sample 1,
.drawable.sample 2, .drawable.sample 3,
.drawable.sample 4, R.drawable.sample 5,
.drawable.sample 6, .drawable.sample 7,
.drawable.sample O, .drawable.sample 1,
.drawable.sample 2, R.drawable.sample 3,

.drawable.sample 4, R.drawable.sample 5,

o o™ ™ x® W™ X XWX W XWX
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.drawable.sample 6, .drawable.sample 7

Truwéc hét, Iép nay thuc thi mot sé phwong thire can thiét thira ké tir BaseAdapter.
Phuwong thirc khéi tao va getCount () 1a hai phwong thirc don gian, khéng can giai
thich thém. Thong thwong, getItem (int) nén trd vé ddi twong thwe sw & vi tri xac
dinh trong adapter nhwng trong vi du nay, né da bibé qua. Twongtw, get TtemId (int)
nén trd vé id hang ctia muc, song & day, viéc nay 1a khéng can thiét.
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Phuwong thirc can thiét du tién la getvView (). Phwong thirc nay tao mét View méi
cho mdi anh dwoc thém vao ImageAdapter. Khi getView () dwgc goi, mot View
dworc truyén vao, dé thwong 1a mot ddi twong cé kha nang bi thu héi bd nhé (it nhat la
sau khi phwong thirc nay dwoc goi mot 14n), nén & day sé cé mot buwéc kiém tra dé xem
déi twong nay c6 bang null khéng. Néu dbi twong 1a null, mét déi twong ImageView
sé dwoc khdi tao va cau hinh véi cac thude tinh mong mubn cho viéc trinh bay anh:

0 setlLayoutParams (ViewGroup.LayoutParams) thiét lap chiéu cao va
chiéu réng cho View - diéu nay dam bao rang, cho du kich c¢& cla drawable la
bao nhiéu, méi anh sé& dwoc thay dbi kich thwdc va cét xén (crop) dé phu hop véi
nhirng d6 dai nay.

0 setScaleType (ImageView.ScaleType) khai bao réng cac blrc anh nén
dwoc cat xén quanh trung tam (néu can).

0 setPadding(int, int, int, int) xac dinh ving dém (padding) cho tat
ca cac canh bén. (Lwu y, néu cac anh cé ty lé khung hinh khac nhau, anh nao co it
viing d&ém hon sé bi cat xén nhiéu hon néu né khéng khép véi nhivng do dai duwoc
dwa ra cho ImageView).

Néu View truyén téi getView () khacnull, ImageView cuc bd dwoc khdi tao véi
dbi twong cé kha nang dwoc tai str dung & View.

O cubi phwong thirc getView (), sd nguyén position truyén téi phwong thirc
duoc st dung dé chon mét anh tlr mang mThumbIds, mang nay dwoc thiét lap la
tai nguyén anh cho ImageVieuw.

DPoan ma con lai dinh nghia mThumbIds nhw |& mét mang gdbm céac tai nguyén
drawable.
6. Chay rng dung.

The nghiém véi nhitng hanh vi cla Gridview va cac phan to
ImageView bang cach diéu chinh thudc tinh cia ching. Vi du, thay vi
dung setlayoutParams (ViewGroup.LayoutParams), hay s dung
setAdjustViewBounds (boolean).

5.3 Cacsukién dau vao

Trén Android, cé nhiéu cach dé& chan (intercept) cac sw kién tr mét action twong
tac cla nguwoi dung véi (bng dung cla ban. Khi xem xét cac sy kién trong giao dién
nguwdi dung, ban nén ap dung phwong phap bat cac sw kién tir dbi twong View cu
thé ma nguoi dung twong tac cung. Lép View cung cdp phuong tién dé thwc hién
diéu nay.

Trong nhitng 16p View khac nhau dung dé tao layout, hdy lwu y rdng cé vai phwong
thrc callback dang public hiru ich cho cac sy kién giao dién ngwoi dung. Nhirng
phuong thirc nay dwoc framework Android goi khi action twong rng xay ra trén déi
twong do6. Vi du, khi nhan vao mot View (chéng han nhw mot Button), phwong thirc
onTouchEvent () sé& duwoc goi trén dbi twong do. Tuy nhién, dé ngan chan diéu nay,
ban phai mé& rong I&p va ghi dé Ién phwong thire d6. Nhwng viéc mé rong moi dbi
twong View dé xt ly sw kién nhuw vay sé khong thiét thuwe. D6 1a ly do tai sao Iép View
con chira moét tap cac giao dién I6ng nhau v&i nhirng callback ma ban c6 thé dé dinh
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nghia hon nhiéu. Cac giao dién nhw vay goi la trinh ldng nghe sw kién (event listener),
do la chia khéa dé bat nhirng twong tac clia nguwdi dung véi giao dién.

Trong khi ban st dung trinh I&ng nghe s kién dé lang nghe twong tac ctia ngwdi dung,
c6 thé sé dén luc nao dé ban muén mé rong mot I&p View dé xay dwng mot thanh phan
tuy chinh. C6 thé ban mudn mé rong Iép Button dé tao ra cai gi d6 hay hon chéng han.
Trong trwdng hop nay, ban cé thé dinh nghia cac hanh vi sy kién mac dinh cho I6p
béng cach s dung trinh xt Iy sw kién (event handler) cho 1&p.

Trinh lang nghe su kién

Trinh lang nghe su kién la mét giao dién trong Iép View chira mét phuong thire callback.
Nhirng phwong thirc nay sé dwoc framework Android goi khi trinh 1&ng nghe sw kién da
dang ky dwoc kich hoat trén view do ngudi dung twong tac véi mét muc trén giao dién.

Nhirng phwong thirc callback sau dwoc bao ham trong trinh lang nghe sw kién:
onClick ()
Ty View.OnClickListener. Phwong thirc nay dwoc goi khi ngudi dung cham
vao muc (& ché dd cdm &ng), hodc chuyén focus® vao muc dé bang cach s dung
cac phim diéu huéng (nevigation key) hay bi lan va nh&n phim “enter” hodc nhan
bi 1&an xubng.

onLongClick ()

T View.OnLongClickListener. Phwong thirc nay dwoc goi khi ngwdi dung
cham rdi gitr vao muc (& ché dé cdm tng), hodc focus vao muc dé véi cac phim
didu hwéng hay bi lan va nhan gitr phim “enter” phu hop hodc nhén git bi lan (trong
mot giay).

onFocusChange ()

Tlr View.OnFocusChangelistener. Phwong thirc nay dwoc goi khi nguwoi
dung di chuyén dén hoac roi khdéi moét muc bang cach st dung cac phim diéu
hwéng hoac bi lan.

onKey ()

Tlr View.OnKeyListener. Phwong thirc nay dwgce goi khi ngwdi dung focus
vao mét muc va nhan hodc thd mét phim cing trén thiét bi.

onTouch ()

T View.OnTouchListener. Phuwong thiec ndy dwoc goi khi ngwdi dung thuwe
hién mét action, chang han nhw mét sy kién cham (touch event), bao gém nhén, tha
hay bét cir ddng tac di chuyén nao trén man hinh (trong pham vi ctia muc).

onCreateContextMenu ()

Tlr View.OnCreateContextMenulistener. Phwong thirc nay dwgc goi khi
mot menu ngir canh (context menu) dang dwoc dwng (két qua cla viéc “nhan 1au”
(“long click”). Xem thao luan vé& menu ngi¥ canh trong phan huéng dan cho nha
phat trién Menu clia sach nay.

®Trang thai cla didu khién dang duoc kich hoat hay dwoc chon dé ngwdi dung co thé thao tac hodc nhap ligu véi né. 63
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Mb&i phwong thirc nay 1a thanh phan duy nhat cia giao dién twong (rng. D& dinh nghia
mot trong nhivng phuong thirc nay va xt ly cac sw kién, hay thwc thi giao dién 16ng
(nested interface) trong Activity hodc dinh nghia né nhw 1a mét Iép &n danh. Sau do,
hay truyén mot thé hién cla I&p nay téi phwong thirc View.set...Listener ()
twong &ng. (Vi du, hdy goi setOnClickListener () va truyén cho né thé hién cla
OnClickListener).

Vi du bén dwi chi rd cach dang ky mét trinh Iéng nghe s kién on-click cho mét Button.

// Tao mdét 16p &n danh cta OnClickListener
private OnClickListener mCorkyListener = new OnClickListener () {
public void onClick (View v) {

// lam gi &6 khi button dugc nhéin

}i

protected void onCreate (Bundle savedValues) {

// Lay vé& button tur layout
Button button = (Button)findViewById(R.id.corky);
// P&ng ky trinh 1&ng nghe onClick véi 16p &n danh bén trén

button.setOnClickListener (mCorkyListener) ;

Ban c6 thé thay thuan tién hon khi thye thi OnClickListener nhw la mét phan cia
Activity. Diéu nay s& ngan viéc nap thém I&p va cap phat déi twong khong xay ra. Vi du:

public class ExampleActivity extends Activity implements OnClickListener

{

protected void onCreate (Bundle savedValues) ({

Button button = (Button)findViewById(R.id.corky);
button.setOnClickListener (this) ;
}

// Trién khai callback OnClickListener
public void onClick (View v) {

// lam gi &6 khi button dugc nhén

Lwu y, callback onClick () trong vi du bén trén khong cé gia tri trd v&, nhwng mot sé
phuwong thirc I&ng nghe sy kién khac phai tra vé moét két qua dang boolean. Ly do tuy
thudc vao su kién. Dbi véi mot sé phwong thire khac d6, ly do chinh la:
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+  onLongClick () -trd vé mot boolean cho biét liéu ban da s&v dung xong sw kién
hay chwa va ban khéng can xt ly né niva. Tirc 3, tra vé true (diing) dé chi ra réng
ban da x& ly sy kién va né nén dirng tai day; tra vé false (sai) néu ban chwa xt ly
xong s kién va/hodc né nén tiép tuc 1am viéc véi bat ct trinh I&ng nghe sw kién
on-click nao khac.

«  onKey () -trd v& mot boolean cho biét liéu ban da st dung xong s kién hay chwa
va ban khéng can xr ly né niva. Ttc 13, trd vé true dé chi ra rang ban da xt ly xong
sy kién va n6é nén dirng tai day; tra vé false néu ban chuwa xt ly xong sw kién va/
hodc né nén tiép tuc lam viéc véi bat ct trinh I&ng nghe su kién on-key nao khéc.

«  onTouch () - trd v& mét boolean cho biét liéu trinh I&ng nghe sw kién xt ly xong
sw kién nay. Van dé quan trong |a sw kién nay cé thé cé nhiéu action theo sau nhau.
Vi vay, néu tra vé false khi sw kién action nhan cham vao man hinh dwoc nhan, cé
nghta la ban chwa dung xong sy kién va cling khéng quan tam t&i cac action theo
sau s kién nay. Do vay, ban s& khéng dwoc goi cho bat clr action nao khac trong
sw kién, chéng han nhw moét clr ddng ngdn tay hodc sy kién action cudi cung.

Can nho réng, cac sy kién phim clrng luén dwoc gvi téi View hién tai ma ban dang
focus vao. Ching dwoc gvi bat d3u tir dinh ctia cay phan cap View, sau dé xudng dan
t&i khi dén dwoc dich thich hop. Néu View clia ban (hodc mét con clia View) dang duoc
focus, ban cé thé thy sw kién truyén qua phwong thirc dispatchKeyEvent (). Nhw
mot gidi phap thay thé cho viéc bat cac sw kién phim qua View, ban c6 thé nhan tat ca
su kién trong Activity véi onKeyDown () va onKeyUp ().

Ddng thoi, khi nght vé& dau vao van ban cho (rng dung cia minh, ban can nhé rang
nhiéu thiét bj chi cé cac phwong tién nhap liéu (input method) mém. Cac phwong an
nay khéng doi héi phai dwa trén phim cirng; mot sd cé thé st dung cach nhap liéu
béng giong ndi (voice input), nhap liéu bang chir viét (handwriting input) va nhiéu
loai khac. Tham chi, néu mét phwong tién nhap liéu hién thi mét giao dién gidng ban
phim, thwong thi n6é sé khéng kich hoat ho cac sy kién onKeyDown () . Ban khéng
nén xay dwng mét giao dién nguoi dung doi hdi bdm vao phim cu thé dé kiém soat,
trtr phi ban mudn han ché (rng dung ctia minh chi chay véi nhirng thiét bi c6 ban phim
cng. Cu thé, ban nén thiét k& sao cho khéng phu thudc vao cac phwong thirc dé
kiém tra dau vao khi nguoi ding nhan phim return, thay vao dé st dung nhirng action
nhw TME ACTION DONE dé& bao cho phwong tién nhap liéu biét ng dung tréng doi
cach phan &ng nhw thé nao, tir d6 cé thé thay ddi giao dién ngwdi diing theo hwéng
tét hon. Hay loai bd nhirng gid dinh khong can thiét vé& cach hoat déng clia phwong
tién nhap liéu mém va chi viéc tin twédng né cung cap van ban da dinh dang cho trng
dung cla ban.

Ghi chu: Android sé goi cac phwong thire xt ly sw kién trwede, sau do la nhirng
phwong thire x& ly mac dinh phu hop véi dinh nghia 16p & buwdc thir hai. Nhw vay,
viéc tra vé true tir nhirng trinh 1&ng nghe sy kién nay sé ngan sw kién khong truyén
t&i cac trinh lang nghe sw kién khac, ddng thoi chdn phwong thire callback déi voi
phwong thirc x& ly sw kién mac dinh trong View. Vi vay, hay chac chan rang ban
mudn cham dit sw kién khi tra vé true.
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Cac phuong thuc xur ly su kién

Néu dang xay dwng mot thanh phan tiy chinh tir View, ban co6 thé dinh nghia mét vai
phwong thire callback nhw nhirtng phwong thire x@ ly sw kién mac dinh. Trong tai liéu
“Thanh phan tuy chinh”, ban sé biét dwoc mot sb callback théng dung dung cho viéc
xt ly sy kién, bao gébm:

e onKeyDown (int, KeyEvent) -BDwgc goi khi xay ra mot sw kién nhan phim.

* onKeyUp (int, KeyEvent) -BDwgc goikhi xdy ra mét sy kién tha phim.

e onTrackballFEvent (MotionEvent) - BDwgc goi khi xdy ra mot sy kién di
chuyén bi lan.

+  onTouchEvent (MotionEvent) - Dwoc goi khi xay ra mot sw kién di chuyén
trén man hinh cam &ng.

e onFocusChanged (boolean, int, Rect) - BDwgc goi khi mét view dwoc
focus hodc mét focus.

C6 mot s6 phwong thivc khac khong phai la mét phan ciia Iép View, nhung c6 thé tryc
tiép anh hwéng téi cach ban xt Iy cac sw kién. Do vay, khi quén ly nhidu sw kién phirc
tap hon trong mét layout, hay xem xét cac phuwong thirc sau:

* Activity.dispatchTouchEvent (MotionEvent) - Cho phép Activity
clia ban chan tat ca cac sy kién cham man hinh trwéc khi ching dwoc giri dén
window (ctra sb).

* ViewGroup.onInterceptTouchEvent (MotionEvent) - Cho phép ViewGroup
theo ddi cac s kién khi chiing dworc giri t¢i nhirng View con.

. ViewParent.requestDisallowInterceptTouchEvent (boolean) - Goi
phwong thirc nay trén View cha dé chi ra ring view cha khéng chan cac sw kién
cham man hinh véi onInterceptTouchEvent (MotionEvent).

Ché d6 cam ung

Khi nguoi duing thwe hién didu hwdng trén giao dién véi cac phim didéu hwéng (directional
key) hodc bi l&n, diéu can thiét 1a phai focus vao nhixng muc cé kha nang twong tac
(nhw button), giup ngwdi dung biét dwoc cai gi sé tiép nhan dau vao. Tuy nhién, néu
thiét bi c6 tinh ndng cam trng va ngwdi dung bat dau twong tac véi giao dién bang cach
cham lén man hinh thi khéng nhét th iét phai danh d4u cac muc hoac focus vao moét
View cu thé. Do d8, cé6 moét ché do twong tac goi la “ché dd cdm ng” (“touch mode”).

DPbi voi mot thiét bi co kha ndng cdm (rng, mot khi ngwdi dung cham vao man hinh,
thiét bi sé chuyén sang ché dd cam (ng. T lGc nay tré di, chi nhitng View ma tai do,
isFocusableInTouchMode () ¢ gia tri true sé duwoc focus vao, chang han nhw cac
widget chinh stra van ban. Nhirng View khac ciing cé kha nang cdm (rng, nhw céc button,
sé khoéng duoc focus khi nguoi dung cham vao; thay vi vay ching la kich hoat cac trinh
ldng nghe su kién on-click khi ban nhan vao.
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Bét clr thdi diém nao ngudi dung nhan phim diéu huéng hodc I1&n bi I&n, thiét bi sé
thoat khoi ché d6 cdm (rng va tim mat view dé focus vao. Lic nay, ngudi ding cé thé
tiép tuc twong tac véi giao dién ngudi dung ma khéng phai cham vao man hinh.

Ché dd cdm tng duoc duy tri trén toan hé thdng (tat ca window va activity). Dé truy van
trang thai hién thoi, ban c6 thé goi i sTnTouchMode () dé xem thiét bi cé dang & ché
dd cam rng hay khong.

Xt ly su kién focus

Framework sé& dinh ky x( ly thay d6i vé focus dé& dap (rng thao tac nhap liéu tir
ngudi dung. Diéu nay bao gébm viéc thay déi focus khi mot sb View bi xéa hodc an
di, hay khi View méi tao ra. Cac view cho biét ching da sin sang dé nhan focus
théng qua phwong thirc isFocusable (). D& di chuyén focus vao moét View, hay goi
setFocusable (). Khi & ché dd cdm trng, ban co thé truy van xem mét View cé cho
phép focus hay khéng véi isFocusableInTouchMode (). Ban cé thé thay ddi diéu
nay v@i setFocusableInTouchMode ().

Viéc di chuyén focus dwoc dwa vao thuat toan tim hang xém gan nhét theo hwéng
da cho. Trong mét sé trudng hop hiém gép, thuat toan méc dinh cé thé khong khép
véi hanh vi dy dinh cla lap trinh vién. Trong nhirng tinh huéng d6, ban cé thé cung
cap céac thudc tinh ghi dé twéng minh [&én nhirng thudc tinh XML trong file layout la
nextFocusDown, nextFocusLeft,nextFocusRight va nextFocusUp. Hay thém mét trong
céac thudc tinh nay vao View sé& méat focus, ddng thoi dinh nghia gia tri thudc tinh bang
gia tri id cta View sé nhan focus. Vi du:

<LinearLayout
android:orientation="vertical”
.>
<Button android:id="@+id/top”
android:nextFocusUp="@+id/bottom”
. />
<Button android:id="Q@+id/bottom”
android:nextFocusDown="@+id/top”
. />

</LinearLayout>

Trong layout doc nay, diéu hwdng Ién trén tir Button dau tién sé khong di dau ca, va
ciing khéng diéu hwéng tré xudng tir Button thi hai. Luc nay, Button trén cing da xac
dinh nat dwéi cung 1a nextFocusUp (va nguoc lai), man hinh sé focus vao cac dbi
twong lan lwot va tudn hoan tir trén xudng dwdi va tlr duwdi lén trén.

Néu ban muén khai bao mét View cé thé focus dwoc trong giao dién ngwdi dung (duné cé
theo truyén thdng hay khéng), hay thém thudctinh XML android: focusable vao View
do, trong phan khai bo layout va thiét Iap gia tri true. Ban ciing cé thé khai bao mét View cé
thé focus dwoc trong luc & ché d6 cdm (g véi android: focusableInTouchMode.
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Dé yéu cAu mot View nhan focus, goi requestFocus ().

Dé 1&ng nghe cac sy kién focus (khi mot View dwoc focus hodc mét focus), str dung
onFocusChange (), nhw da thdo luan trong muc Trinh I&ng nghe su kién & trén.

5.4 Menu

Menu la thanh phan giao dién ngwoi dung théng dung trong nhiéu loai (rng dung. Dé
cung cap trai nghiém nguwoi dung quen thudc va nhat quan, ban nén s dung cac API
Menu dé biéu di&n action clia nguwdi dung va nhirng tiy chon khéc trong cac activity
cda minh.

Ké tir Android 3.0 (API Cép 11), cac thiét bi nén Android khéng con bat budc phai cd
mot button Menu niva. V&i sy thay dbi nay, cac (rng dung Android nén thoat khdi sw
phu thudc vao bang menu 6 muc ma thay vao dé cung cap mét action bar dé thé hién
nhirng action thdng thworng clia ngwoi dung.

Mé&c du thiét ké va trai nghiém ngudi dung cho cac muc ctia menu da thay dbi, nhung
nhirng yéu t6 can ban dé dinh nghia mét tap action va tiy chon van dya trén cac API
Menu. Hwéng dan nay chi ra cach tao ba loai menu co ban hoac biéu dién cac action
trén moi phién ban ctia Android:
Menu tuy chon va action bar
Menu tuy chon (Options menu) la tdp cac muc menu chinh cho mét activity. Bay
la noi ban nén dat cac action c6 &nh hwéng trén toan ¢ng dung, chang han nhw
“Search” (tim kiém), “Compose email” (soan thdo e-mail) va “Settings” (chinh sira
cac thiét lap).

Néu ban dang phat trién cho Android 2.3 hay cép thap hon, ngudi dung cé thé hién
thi bang menu tiy chon tlly chon béng cach nhan button Menu.

T phién ban 3.0 tré& di, cac muc trén menu tily chon dwoc hién thi trén action bar
bao gbm cac action trén man hinh va cac hanh déng an (overflow option - ngudi
dung cham vao mét biéu twong & cubi action bar dé hién thi nhirng action an nay).
Ké tir Android 3.0, button Menu dan bj loai bd (m6t s6 thiét bi khéng cé button nay).
Do vay, ban nén huéng téi st dung action bar dé cung cép cach thirc truy cap téi
nhirng action va tuy chon khac.

Xem muc “Tao mét menu tuy chon”.
Menu ngi¥ canh va ché dd contextual action

Menu ng canh (context menu) la mét menu déng (floating menu) xuét hién khi
nguwdi dung nhan lau trén trén mot phan tr. Menu nay cung clp cac action anh
hwédng t&i ndi dung hodc khung ngr canh dwgc chon.

Khi phat trién (rng dung cho Android 3.0 va cap cao hon, ban nén s dung ché do
contextual action (contextual action mode) dé kich hoat cac action trén phén noi
dung dwoc chon. Ché dd nay hién thi nhitng muc action &nh hwéng téi ndi dung
dwoc chon trong mét thanh & phia trén man hinh va cho phép nguwdi dung chon
cung luc nhiéu muc.

Xem muc “Tao menu ngl canh”.
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Menu popup

Menu popup hién thi mét danh sach cac muc theo dang doc ngay trén view kich
hoat menu d6. Menu cung cap dung dé& cung cap nhiéu action lién quan t&i noi
dung cu thé hodc dé cung cip thém tuy chon cho mét Iénh. Cac action trong mot
menu popup khéng anh huéng truc tiép té¢i ndi dung twong &ng - gibng nhw cac
action trén menu ng canh. Thay vao d6, menu popup cung cap nhirng action mé
rong lién quan t¢i cac vung ndi dung trong activity ctia ban.

Xem muc “Tao menu popup”.

Dinh nghia mét menu trong XML

Android cung cip mét dinh dang XML chuén dé dinh nghia cac muc menu cho tat ca
cac loai menu. Thay vi xay dwng mét menu trong ma nguE“)n cla activity, ban nén dinh
nghia mét menu va tat ca cac muc clia né trong mét file tai nguyén menu XML. Sau do,
ban c6 thé dién nap file XML nay dwéi dang mét ddi twong Menu trong activity.

Ban nén s dung tai nguyén menu vi nhirng ly do sau:

+  Tai nguyén menu gitp ban d& hinh dung cAu triic menu trong XML hon.

+  Tai nguyén menu gitp tach biét phan néi dung ctia menu ra khdi ma x& ly cua
tng dung.

«  Tai nguyén menu cho phép ban tao cac ciu hinh menu thay déi cho nhirng phién

ban nén tang, cac kich thwdc man hinh va ciu hinh khac nhau bang cach st dung
framework tai nguyén rng dung (app resources).

DPé dinh nghia menu, hay tao mét file XML bén trong thw muc res/menu/ clia dw an
va xay dung menu v&i cac phan tir duéi day:

<menu>

Dinh nghia mét Menu |a dbi twong chira cho cac muc menu. Mot phan t&r <menu>
nén la nat gbc cho file, cé thé chira mét hodc nhiéu phan tlr <item> va <group>.

<item>

Tao mét Menultem dai dién cho mét muc don trong menu. Phan tlr nay cé thé
chtra mot phan tlr <menu> 16ng d& tao mét menu con (submenu).

<group>

La phan t& khéng bat budc, dinh nghia mét vat chira an (vé hinh) cho cac phan ti
<item>. N6 cho phép ban phan loai cac muc menu dé chung co thé chia sé thuoc
tinh, chdng han nhw trang thai active va trang thai hién thi (visibility). D& tham khao
thém thdéng tin, xem muc “Tao nhém menu”.

DBay la mot menu vi du ¢6 tén game menu.xml:
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<?xml version="1.0"” encoding="utf-8"?>
<menu xmlns:android="http://schemas.android.com/apk/res/android”>
<item android:id="@+id/new game”
android:icon="@drawable/ic new game”
android:title="@string/new game”
android:showAsAction="ifRoom” />
<item android:id="@+id/help”
android:icon="@drawable/ic_help”
android:title="Q@string/help” />

</menu>

Phan t& <item> hd tro vai thudc tinh ma ban c6 thé dung dé dinh nghia giao dién va
hanh vi cho mét muc. Cac muc trong menu trén bao gém nhirng thudc tinh sau:

android:id

ID tai nguyén duy nhat déi véi mét muc, cho phép &ng dung nhan dién muc khi
nguwi dung chon no.

android:icon

Tham chiéu t&i mot drawable dé s dung biéu twong cho muc.
android:title

Tham chiéu t&i mot chudi dé s dung lam tiéu dé& cho muc.
android:showAsAction

Xac dinh thdi diém va cach thtrc ma muc nay xuat hién dwoi dang mét muc action
trong action bar.

Day |a nhirng thudc tinh quan trong nhat ma ban nén sir dung, nhwng ngoai ra con
c6 san nhiéu thudc tinh khac. Dé biét thém thong tin vé tat ca cac thudc tinh dwoc
hd tro, xem tai liéu “Menu Resource” (“Tai nguyén menu”).

Ban c6 thé thém mdt menu con vao modt muc trong bat ctr menu nao (ngoai trtr trong
mot menu con) bang cach thém mot phan tr <menu> dwéi dang la con clia <item>.
Cac menu con rat hivu ich khi 'ng dung c6 nhiéu chirc nang cé thé dwoc té chirc theo
cht @& nhw cac muc trong thanh menu cliia ng dung may tinh (File, Edit, View,...).
Vi du:

<?xml version="”1.0”"” encoding="utf-8"?>
<menu xmlns:android="http://schemas.android.com/apk/res/android”>
<item android:id="@+id/file”
android:title="@string/file” >
<!-- menu con cua file -->
<menu>
<item android:id=”@+id/create new”

android:title="@string/create new” />
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<item android:id="@+id/open”
android:title="@string/open” />
</menu>
</item>

</menu>

DPé st dung menu trong activity, ban phai chuyén dbi tai nguyén XML thanh mét dbi
twong cé thé lap trinh dwoc béng cach str dung MenulInflater.inflate (). Trong
cac muc tiép theo, ban sé thay cach tao mét dbi twong menu dya trén file XML cho
tirng loai menu.

Tao moét menu tuy chon
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Hinh 1. Menu tuy chon trong Trinh duyét, trén Android 2.3.

Menu tuy chon la noi chira cac action va tuy chon khac lién quan té&i nglr canh activity

hién tai, chdng han nhw “Search”, “Compose email” va “Settings”.

Vi tri dé cac muc trong menu tly chon xuét hién trén man hinh tiy chon sé phu thuéc

vao phién ban ma ban dang phat trién (ng dung:

«  Néu ban phat trién ng dung cho Android 2.3.x (API Cap 10) hay cap thap hon,
ndi dung clia menu tlly chon sé xuét hién & phan dwéi man hinh khi nguwdi ding
nhan button Menu, nhw minh hoa & Hinh 1. Khi menu tily chon dwoc mé ra, dau
tién menu chra biéu twong clda sau muc menu. Néu menu chtra qua sau muc,
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Android sé dat muc th& sau va nhirng muc menu con lai vao menu tran (overflow
menu) ma tai d6, nguwdi dung c6 thé mé bang cach chon More.

+  Néu ban phat trién rng dung cho Android 3.0 (API Cap 11) va cap cao hon, cac
muc t& menu tuy chon déu sén c6 trong action bar. Theo mé&c dinh, hé théng dat tat
ca cac action déu bi &n trong mat biéu twong & bén phai clia action bar va nguoi
duing c6 thé hién thi ching béng cach badm vao biéu twong nay (hodc béng cach
nhén button Menu cua thiét bi, néu co6). Bé cho phép truy cap nhanh vao nhirng
action quan trong, ban cé thé tang c&p vai muc xuét hién trong action bar bang
cach thém android:showAsAction="1ifRoom” vao cac phan t <item>
twong trng (xem Hinh 2).

D& biét thém thong tin vé& cac muc action va nhirng hanh vi khac cla action bar,
xem hwéng dan Action Bar.

Ghi chu: Ngay ca khi khéng phat trién (ng dung cho Android 3.0 va cép cao hon,
ban cling c6 thé xay dwng layout cho action bar cGa minh vé&i hiéu (rng twong tuw.
Dé tim hiéu vi du vé cach ban c6 thé hd tro cac phién ban cii hon ctia Android vé&i
action bar, xem vi du mau trong tai liéu mau “Action Bar Compatibility” (“Twong thich
Action Bar”).

= Google Play

Hinh 2. Action bar tir ’ng dung Honeycomb Gallery hién thi cac tab diéu hwéng va mot
muc action camera (cung véi d6 1a biéu twong chira cac hanh déng an).

Ban c¢o thé khai bao cac muc cho menu tuy chon ttr I&p con Activity hodc I&p con
Fragment. Néu ca activity I&n nhirng phan vung (dwoc tao béi Iép Fragment) déu
khai bao cac muc cho menu tuy chon, chiing sé dwoc két hop trong giao dién nguoi
dung. Cac muc cla activity xuét hién truwéc tién, theo sau 1a nhirtng muc thudc tirng
phan viing theo thr tw ma méi phan viing dwoc thém vao activity. Néu can, ban cé thé
sép xép lai cac muc menu v&i thude tinh android:orderInCategory trong tirng
<item> ban can phai di chuyén thi tuw.

P& 4n dinh menu tuy chon cho mot activity, hay ghi d& phwong thic
onCreateOptionsMenu () (cdc phan ving tw cung clp phuong thirc callback
onCreateOptionsMenu () clachung). Trong phwong thirc nay, ban cé thé st dung
tai nguyén menu (dwoc dinh nghia trong file XML) dé tao Menu. Vi du:
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@Override

public boolean onCreateOptionsMenu (Menu menu) {
MenulInflater inflater = getMenulnflater () ;
inflater.inflate (R.menu.game menu, menu);

return true;

Ban ciing co thé thém cac muc menu béng cach st dung add () va truy xuat cac muc
menu v&i findItem () dé& cap nhat thudc tinh cGa chung, s dung l&ép Menultem.

Néu ban phat trién (rng dung cho Android 2.3.x va c&p thdp hon, hé théng sé& goi
phwong thirc onCreateOptionsMenu () dé& tao menu tly chon khi ngwoi ding mé
menu l&n dau. Con néu ban phat trién (rng dung cho Android 3.0 va cAp cao hon, hé
théng sé goi onCreateOptionsMenu () khi khdi déng activity @& hién thi cac muc
Ién action bar.

X ly cac su kién click

Khi ngudi dung chon mét muc tir menu tlly chon (gém cac muc action trong action bar),
hé thdng s& goi phwong thirc onOptionsItemSelected () cla activity. Phwong thire
nay truyén Menultem da chon. Ban cé thé nhan dién muc bang cach goi phuong thirc
getItemId () détravéID duynhétcho mucmenu (xacdinh bdithudctinh android:id
trong tai nguyén menu hoadc véi mét sd nguyén dwoc truyén cho phuong thire add () ).
Ban c6 thé khop ID nay v&i cac muc menu da co dé thue hién action thich hop. Vi du:

@Override
public boolean onOptionsItemSelected (Menultem item) {
// Xa ly viéc lua chon muc menu
switch (item.getItemId()) {
case R.id.new game:
newGame () ;
return true;
case R.id.help:
showHelp () ;
return true;
default:

return super.onOptionsItemSelected (item) ;

Khi ban x& ly thanh céng mdt muc menu, hay trd vé true. Néu khéng x& ly muc
menu, ban nén goi phwong thirc onOptionsTItemSelected () cla ldp cha (mac
dinh phwong thirc nay tra vé false).

Néu activity clia ban bao gdm cac phan ving thi trwéc tién, hé théng sé goi
onOptionsItemSelected () cla activity roi cla tirng phan ving (theo thr tw ma
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méi phan ving dwoc thém vao) t&i khi cé mét gia tri true duoc tra vé ho3c tat ca cac
phan viing déu da dwoc goi.

Mach nhé: Android 3.0 bd sung kha néng cho phép ban dinh nghia hanh vi on-click
cho mét muc menu trong XML, st dung thuéc tinh android:onClick. Gia tri cho
thudc tinh phai la tén phwong thire do activity st dung menu nay dinh nghia. Phwong
thirc phai la public va chdp nhan mét tham sb Menultem don - khi hé théng goi
phwong thirc nay, né sé truyén muc menu da chon. Dé tham khao thém théng tin va
vi du, xem tai liéu “Menu Resource” (“Tai nguyén menu”).

Mach nhé: Néu (rng dung chira nhiéu activity va mot vai trong sé chiing cung cip menu
tuy chon giéng nhau, hay can nhac viéc tao mét activity khéng thwe thi gi, ngoai trv
cacphuwongthlrc onCreateOptionsMenu () vaonOptionslitemSelected ().
Sau d6, hay mé rong 16p nay cho méi activity ma cé menu tuy chon gidng nhau do.
Béang cach nay, ban c6 thé quan ly mét tap ma ngudn cho viéc xt ly nhirng action
menu va mdi I&p con chau ké thira cac hanh vi menu. Néu ban muén thém cac muc
menu vao mot trong nhirng activity con chau, hay ghidé onCreateOptionsMenu ()
tmngadNHydé.GQiSuper.onCreateOptionsMenu(menu)décécwmcnwnu
gdc (cta lép cha) duoc tao, réi thém nhivng muc menu méi véi menu . add (). Ban
cling c6 thé ghi dé hanh vi ctia I&p cha cho tirng muc menu riéng 1&.

Thay d6i muc menu vao thaoi diém thuc thi

Sau khi hé méng goi onCreateOptionsMenu (), hé M6ng sé duy ftri mét thé
hién clia Menu ban tao va khoéng goi lai onCreateOptionsMenu () nia, triv
phi menu bi méat hiéu lwc vi mét sé Iy do. Tuy nhién, ban chi st dung phwong thirc
onCreateOptionsMenu () dé tao trang thai menu ban dau va khong thay ddi trong
subt vong doi cha activity d6.

Néu mubn chinh sira menu tuy chon dwa trén cac suw kién xay ra trong subt
vong doi cla activity, ban cé thé thwc hién didu nay bén trong phwong thirc
onPrepareOptionsMenu (). Phwong thirc nay truyén déi twong Menu dang ton
tai dé ban c6 thé chinh sira, chdng han nhw thém (add), loai b (remove) hay v6 hiéu
héa (disable) cac muc. (Cac phan ving ciing cung cdp mét phuong thirc callback
onPrepareOptionsMenu ()).

Trén Android 2.3.x va cp thap hon, hé théng goi onPrepareOptionsMenu () moi
l&n ngwdi dung mé menu tly chon (nhén button Menu).

Trén Android 3.0 va cdp cao hon, menu tlly chon dwoc xem nhw ludn mé khi cac
muc menu dwoc hién thi trong action bar. Khi mét sw kién xay ra va ban mudn cap
nhat menu, ban phai goi invalidateOptionsMenu () d& yéu cau hé théng goi
onPrepareOptionsMenu ().

Ghi chu: Ban khéng nén thay dbi cac muc trong menu tuy chon dwa trén View hién
dang focus. Tai ché do ché d6 cam wng (khi ngwoi dung dang khéng st dung bi 1an
ho&c ban diéu hwéng D-pad), cac view khong thé dwoc focus, do d6 ban khéng nén
dung focus lam co s& dé chinh sira cac muc trong menu tiy chon. Néu ban muén
cung cap cac muc menu ngir canh cho mét View, hdy s& dung menu ngi canh
(Context Menu).
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Tao menu ngif canh
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Hinh 3. Anh chup man hinh ctia mét menu ngi¥ cadnh déng (tréi) va mét action bar ngir
canh (phai).

M6t menu ngir cdnh cung cap céc action anh hwéng téi mét muc hodc khung ngir canh
cu thé trong giao dién nguwoi diing. Ban cé thé cung cdp mot menu nglr canh cho bat
¢l view nao, nhwng ching thwdng dwoc str dung cho cac muc trong mot ListView,
Gridview hodc nhirng tap view khac ma tai dé, ngwdi dung céd thé thwc hién action
tryc tiép 1én tirng muc.

Hai cach cung cép cac action theo ngiv canh:

*  Trong mét menu ngir canh dong (floating context menu). Mt menu xuat hién dwdi
dang danh sach déng bao gdm cac muc menu (twong tw nhw hop thoai) khi nguoi
dung thwc hién moét sy kién long-click (nhén va gilr) trén view khai bao hé tro cho
menu ng canh. Nguwoi dung cé thé thwc hién mot action ngl® canh trén mét muc
tai mot thoi diém.

«  Trong ché do action ngir canh (contextual action mode). Ché dd nay la thuc thi hé
thdng clia Act ionMode hién thi mét action bar ngi¥ cédnh & phia trén man hinh véi
cac muc action anh hwéng t¢i nhirng muc dwoc chon. Khi ché do nay hoat déng,
ngwdi dung cé thé thwc hién moét action trén nhiéu muc cung luc (néu &ng dung
ctia ban cho phép diéu nay).
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Ghi cha: Ché dd action ngi¥ canh c6 trén Android 3.0 (API Cap 11) va cép cao hon.
Ky thuat nay thworng dwoc dung dé hién thi cac action ngiv canh khi da san sang.
Néu (rng dung ctia ban hd trg cac phién ban cap thap hon 3.0, ban nén quay lai véi
menu nglr cdnh déng trén nhirng thiét bi do.

Tao menu ngif canh déng
Dé tao mdt menu ng® canh dong:

1. Déang ky View véi dbi tweng ma menu ngir cdnh nén duoc lién két bang cach goi
reqisterForContextMenu()Vétmyénviewchophwdngth@Q

Néu activity clia ban s dung mét ListView hodc GridView va ban mudn
mdi muc cung cAp menu ngl canh giébng nhau, hdy dang ky tit cd cac muc
cho mdt menu ngl® cadnh bdng cach truyén ListView hodc Gridview cho
registerForContextMenu ().

2. Thuwc thi phwong thirc onCreateContextMenu () trong Activity hodc trong
Fragment.
Khi view ma ban dang ky nhan mét sw kién long-click, hé théng sé goi phwong thirc
onCreateContextMenu (). Day la noi ban dinh nghia cac muc menu, thwong
14 bang cach st dung mét tai nguyén menu. Vi du:

@QOverride
public void onCreateContextMenu (ContextMenu menu, View v,
ContextMenuInfo menulInfo) {
super.onCreateContextMenu (menu, v, menulnfo) ;
MenulInflater inflater = getMenulnflater () ;

inflater.inflate (R.menu.context menu, menu);

MenulInflater cho phép ban tao menu ngl canh ttr mét tai nguyén menu (menu
resource). Cac tham sb cla phwong thirc callback ch*a View ma nguwdi dung
da chon va moét déi twong ContextMenu.ContextMenuInfo cung cap thém
théng tin vé& muc dwoc chon. Néu activity clia ban ¢é vai view ma mdi view lai
cung cap mét menu nglr cdnh khac nhau, ban c6 thé sir dung nhitng tham sé d6
dé quyét dinh nén tao menu ngir canh nao tir tai nguyén menu nao.

3. ThucthionContextItemSelected ().

Khi nguoi dung chon mét muc menu, hé thdng goi phwong thire nay dé ban cé thé
thwe hién action thich hop. Vi du:

@Override
public boolean onContextItemSelected(Menultem item) {
AdapterContextMenulInfo info =
(AdapterContextMenuInfo) item.getMenulInfo () ;
switch (item.getItemId()) {

case R.id.edit:

76


http://developer.android.com/reference/android/view/View.html
http://developer.android.com/reference/android/app/Activity.html#registerForContextMenu(android.view.View)
http://developer.android.com/reference/android/view/View.html
http://developer.android.com/reference/android/widget/ListView.html
http://developer.android.com/reference/android/widget/GridView.html
http://developer.android.com/reference/android/widget/ListView.html
http://developer.android.com/reference/android/widget/ListView.html
http://developer.android.com/reference/android/app/Activity.html#registerForContextMenu(android.view.View)
http://developer.android.com/reference/android/view/View.OnCreateContextMenuListener.html#onCreateContextMenu(android.view.ContextMenu, android.view.View, android.view.ContextMenu.ContextMenuInfo)
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/Fragment.html
http://developer.android.com/reference/android/view/View.OnCreateContextMenuListener.html#onCreateContextMenu(android.view.ContextMenu, android.view.View,
http://developer.android.com/reference/android/view/MenuInflater.html
http://developer.android.com/guide/topics/resources/menu-resource.html
http://developer.android.com/guide/topics/resources/menu-resource.html
http://developer.android.com/reference/android/view/View.html
http://developer.android.com/reference/android/app/Activity.html#onContextItemSelected(android.view.MenuItem)

Lap trinh Android co ban

editNote (info.id);
return true;
case R.id.delete:
deleteNote (info.id) ;
return true;
default:

return super.onContextItemSelected (item) ;

Phwong thirc getItemId () truy van ID cho muc menu duwgc chon, day la
thir ban nén gan cho tirng muc menu trong XML bang cach st dung thudc tinh
android:id, nhw da trinh bay trong muc “Binh nghia mdét menu trong XML”
(“Defining a Menu in XML”).

Khi ban x ly thanh céng mét muc menu, hay tré vé true. Néu khéng xt ly muc
menu, ban nén truyén muc menu cho phwong thirc xt ly cla Iép cha. Néu activity
clia ban chira cac phan vung, activity s& nhan callback nay truwdc tién. Bang cach
goi 1&p cha khi khéng x& ly, hé théng truyén sw kién cho phuwong thirc callback
twong trng trong tirng phan ving, méi thoi diém moét sy kién (theo th tw ma tirng
phan ving dwoc thém vao) cho téi khi trd vé true hodc false. (Phwong thic
mac dinh clla Activity va android.app.Fragment trd vé false, do vay Ioi
khuyén l1a ban nén goi I&p cha thuwdng xuyén khi khdng xtr ly).

SU dung ché dd action ngit canh

Ché d6 action ngi¥ canh 1a thuc thi hé théng clia ActionMode tap trung vao twong
tac ctia ngwoi dung dé thue hién cac action nglr canh. Khi nguoi ding bat ché do nay
bang cach chon mét muc, mét action bar ngir cdnh xuét hién & phan trén ctia man hinh
d& hién thj nhirng action ma ngwdi ding cé thé thyc hién trén muc dang dwoc chon.
Trong khi ché d6 nay dwoc bat, ngudi diing cé thé chon nhiéu muc (néu ban cho phép),
bd chon cac muc, ddng thoi tiép tuc diéu huwéng trong pham vi activity (ban co thé cho
phép sb lwgng muc tuy y). Ché do action bi vé hiéu hoa (disabled) va action bar ng®
canh bién mét khi ngwdi diing khdng chon mét muc nao, nhan button BACK, hodc chon
action Done & bén trai action bar nglr canh.

Ghi chu: Action bar ngir canh khéng nhét thiét phai lién két véi action bar. Ching
hoat dong ddc lap, bat k& action bar ngi¥ cadnh chiém vi tri hién thi cia action bar.

Néu phat trién (rng dung cho Android 3.0 (APl Cép 11) hodc cap cao hon, ban nén
thuwong xuyén st dung ché do action ngir cdnh dé biéu dién cac action theo ngl canh
thay vi st dung menu ng canh déng (floating context menu).

Déi v&i cac view cung cap action ngir canh, ban nén thwdng xuyén kich hoat ché do
action nglr canh theo mét trong hai sw kién (hodc ca hai):
*  Nguw¢i dung thye hién moét long-click trén view.
+  Nguwoi dung chon mét checkbox hodc thanh phan giao dién twong tw bén
trong view.
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Cach wng dung kich hoat ché do action nglr canh va xac dinh hanh vi cho méi action
tuy thudc vao thiét ké ctia ban. C6 hai thiét ké co ban:

Thiét ké cho nhirng action theo ngi¥ canh trong cac view doc lap, tuy .

Thiét ké cho tap cac action ngir canh trén nhirng nhém muc clia mét ListView
ho&c Gridview (cho phép nguwdi ding chon nhiéu muc va thyc hién mét action
trén tat ca cac muc).

Céac muc ndi dung tiép theo s& mo ta thiét 1ap can thiét cho tirng kich ban.

Bat ché dé action ngii cdnh cho tirng view riéng biét

Néu mudn kich hoat ché d6 action ngir canh chi khi ngwdi dung chon cac view cu thé,
ban nén:

1.

Thyc thi giao dién ActionMode.Callback. Trong cac phwong thirc callback,
ban co thé xac dinh action cho action bar ngl® canh, phan hoi sw kién click trén
cac muc action, ddng thoi x& ly nhivng sw kién lién quan dén vong ddi clia ché do
action(Action Mode).

2. GoistartActionMode () néu ban mudn hién thj action bar (chdng han nhw khi
ngwdi dung nhan lau vao view).

Vi du:

1. Thuwc thi giao dién ActionMode.Callback:

{

private ActionMode.Callback mActionModeCallback = new ActionMode.Callback ()

// Pugc goi khi tao ché @6 action; startActionMode () dugc goi
@Override
public boolean onCreateActionMode (ActionMode mode, Menu menu) {
// St dung tai nguyén menu d& tao cidc muc cua menu ngit canh
MenulInflater inflater = mode.getMenulnflater () ;
inflater.inflate (R.menu.context menu, menu);
return true;

}

// Puoc goi mdi khi hién thi ché d6 action. Ludén ludén dugc goi

// sau onCreateActionMode nhung cé thé duoc goi nhiéu 14n néu

// ché d6 khéng coéon hiéu luc.

@Override

public boolean onPrepareActionMode (ActionMode mode, Menu menu) {
return false; // Tra vé false néu khéng lam gi

}

// Pugc goi khi ngudi dung chon mét muc menu nglt canh

@QOverride

public boolean onActionItemClicked (ActionMode mode, Menultem item)
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switch (item.getItemId()) {
case R.id.menu share:
shareCurrentItem() ;
mode.finish(); // Action da dugc chon, sau dé déng CAB
return true;
default:

return false;

}

// Puoc goi khi ngudi dung thoadt khdéi ché d6 action
@Override

public void onDestroyActionMode (ActionMode mode) {

mActionMode = null;

}:

Lwu y, nhitng callback cta sw kién nay gan nhw giébng hét cac callback cho menu
tuy chon (options menu), ngoai trw mdi callback trong do lai truyén dbi twong
ActionMode lién két véi sw kién. Ban co thé st dung cac APl ActionMode dé tao
nhiéu thay dbi cho action bar ngir canh (CAB), chdng han nhw xem lai tiéu dé (title)
va phu dé (subtitle) v&i setTitle () va setSubtitle () (rdt hiru ich trong viéc
chi ra sé lwgng muc dwoc chon).

Ciing can lwu y réng vi du trén da dat bién (variable) mAct ionMode la null khi ché d6
action bi hay. &’ buéc tiép theo, ban sé thay viéc bién nay dwoc khéi tao va dang lwu
bién thanh vién trong activity hodc phan viing dem lai loi ich nhw thé nao.

2. Goi startActionMode () dé& bat ché dd action nglr canh Ic thich hop, chéng
han nhw dé phan hdi mét long-click trén moét View:

someView.setOnLongClickListener (new View.OnLongClickListener () {
// Pugc goi khi ngudi dung nhédn 1lau trén mét sb View
public boolean onLongClick (View view) {
if (mActionMode != null) {
return false;

}

// Kh&i déng CAB bdng cach st dung ActionMode. Callback da dugc
// x&c dinh & trén

mActionMode = getActivity () .startActionMode (mActionModeCallback) ;
view.setSelected(true);

return true;
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Khi ban goi phuong thirc startActionMode (), hé théng trd v& ActionMode
dwoc tao. Bang cach lwu né trong mot bién thanh vién (member variable), ban cé thé
thay ddi action bar ngtr cdnh dé phan hdi lai nhirng sw kién khac. Trong vi du trén,
ActionMode dwoc st dung d& dam bao rang thé hién ActionMode khong duoc tai
tao néu né da hoat ddng bang cach kiém tra xem bién thanh vién cé null khdng trwéc
khi bat dau ché do action .

Bat mot tap action ngl canh trong mot ListView hoac
GridView

Néu cé moét tap cac muc trong ListView hay Gridview (hodc mé rong khac cla
AbsListView)va mudn cho phép nguoi dung thue hién tap action, ban nén:

. Thucthigmo(ﬂ®1AbsListView.MultiChoiceModeListenerVétmét@p
no cho nhom view véi setMultiChoiceModeListener (). Trong cac phwong
thirc callback cuia trinh 1dng nghe, ban cé thé xac dinh cac action cho action bar
nglr canh, phan hoéi nhirng sy kién click trén cac muc action, déng thdi xt ly cac
callback khac thira ké tir giao dién ActionMode.Callback.

+  GoisetChoiceMode () v&iddisd (argument) CHOICE MODE MULTIPLE MODAL.

Vi du:

ListView listView = getListView();
liStView.setChoiceMode(ListView.CHOICEiMODEiMULTIPLEiMODAL);

listView.setMultiChoiceModelListener (new MultiChoiceModeListener () {

@Override
public void onItemCheckedStateChanged (ActionMode mode, int position,
long id, boolean checked) ({
// Tai day, ban cé thé lam gi d6 khi cac muc duogc chon/bd chon,
// chdng han nhu cdp nhat tiéu dé trong CAB (Action bar ngit canh)
}

@QOverride

public boolean onActionItemClicked (ActionMode mode, Menultem item)

// Phan hdi sy kién click trén cac action trong CAB
switch (item.getItemId()) {
case R.id.menu_delete:
deleteSelectedItems () ;
mode.finish(); // Action da dugc chon, sau dé déng CAB
return true;
default:

return false;

}

@Override
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public boolean onCreateActionMode (ActionMode mode, Menu menu) {
// Tao menu cho CAB
MenulInflater inflater = mode.getMenulnflater () ;
inflater.inflate (R.menu.context, menu) ;
return true;

}

@Override

public void onDestroyActionMode (ActionMode mode) {
// Tai day, ban cé thé thuc hién cdc cdp nhat cdn thiét cho
// activity khi CAB bi loai bdé. Theo mdc dinh, céc muc duoc
// chon déu bi bé chon chua dugc chon (unchecked) .

}

@QOverride

public boolean onPrepareActionMode (ActionMode mode, Menu menu) {
// Tai day, ban c6é thé& thuc hién cap nhdt cho CAB nhd mét yéu
// cdu (request) invalidate ()

return false;

1)

Nhw vay day! Luc nay, khi ngudi dung nhan 1au trén mét muc, hé théng sé goi phwong
thirc onCreateActionMode () va hién thj action bar ngtr cdnh v&i nhivng action
cu thé. Trong lic action bar ngi¥ canh con hién thi, nguoi dung coé thé chon thém cac
muc khac.

Trong mét sb trwérng hop ma tai do, cac action nglr canh cung cap nhirng muc action
théng dung, cé thé ban s& muén thém moét checkbox hodc mét phan tir giao dién twong
tw cho phép ngudi dung lwa chon cac muc, bdi vi cé thé ho khdng biét dén viéc st
dung thao tac nhan lau. Khi nguwdi dung chon checkbox, ban cé thé kich hoat ché do
action ngir cdnh bang cach thiét lap muc danh sach twong (rng véi trang thai da chon
(checked) bang setItemChecked ().

Tao menu popup

&

Reply all

Forward

Hinh 4. M6t menu popup trong (rng dung Gmail, dwoc gan vao mét bidu twong & phia
bén phai man hinh (nhan vao dé hién thi cac action an).

81


http://developer.android.com/reference/android/view/ActionMode.Callback.html#onCreateActionMode(android.view.ActionMode, android.view.Menu)
http://developer.android.com/reference/android/widget/AbsListView.html#setItemChecked(int, boolean)

Lap trinh Android co ban

PopupMenu la menu dwgc neo vao mét View. Loai menu nay xuat hién bén dwoi
view neo néu con chd, hodc bén trén view d6 néu ngwoc lai. PopupMenu rat hivu ich
trong viéc:
+  Cung cip mét menu cd muc menu an cho céac action lién quan téi ndi dung cu thé
(chang han nhu cac header e-mail ctia Gmail, nhw minh hoa & Hinh 4).
Ghi cha: Popup menu khéng giébng nhu' mét menu ngir canh thwong dung cho cac
action dnh hudéng t&i noi dung duoc chon. Déi véi nhivng action &nh hudng téi ndi dung
duorc chon, st dung ché do action ngi» canh hodc menu ngir canh déng.

+  Cung cép phan thi hai cta cau I&nh (chdng han nhw mét button danh dau “Add”
s€ tao mdt menu popup v&i cac tuy chon “Add” khac nhau).

«  Cung cip moét danh sach xb xubng (drop-down list) twong tw véi Spinner khéng
Iwu gilr lau Iywa chon cla no.

I Ghi chl: PopupMenu ludn sén sang ddi véi APl Cap 11 va c&p cao hon.

Néu ban dinh nghia menu trong file XML, day la cach ban cé thé hién thi menu popup:

1. Tao mét thé hién clia PopupMenu phwong thire khdi tao clia nd, phwong thirc nay
sé 14y Context (nglr cdnh) clia ’ng dung hién tai va View ma menu nén neo vao.

2. Strdung MenuInflater dé dién tai nguyén menu cho déi twong Menu (dbi twong
nay duwoc trd vé bdi phuong thirc PopupMenu . getMenu (). Trén APl Cap 14 va
cép cao hon, ban c6 thé ding PopupMenu. inflate () dé thay thé.

3. Goi phwong thirc PopupMenu.show ().

Vi du, day 1a mét button véi thudc tinh android:onClick ma sé& hién thi mot
menu popup:

<ImageButton
android:layout width="wrap content”
android:layout height="wrap content”
android:src="@drawable/ic_overflow holo dark”
android:contentDescription="@string/descr overflow button”

android:onClick="showPopup” />

Sau d4, activity cé thé hién thi menu popup nhuw sau:

public void showPopup (View v) {
PopupMenu popup = new PopupMenu (this, v);
MenulInflater inflater = popup.getMenulnflater () ;
inflater.inflate (R.menu.actions, popup.getMenu()) ;

popup.show () ;

Trong APl Cap 14 va cép cao hon, ban c6 thé két hop hai dong dién menu voi
PopupMenu.inflate ().
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Menu bj hdy (dismiss) khi nguw®i dung chon mdt muc hoac cham vao bén ngoai khu
virc menu. Ban c6 thé lang nghe sw kién hdly menu bang cach st dung PopupMent .
OnDismisslListener.

X ly cac su kién click

DPé thwc hién mot action khi nguwi dung chon mét muc menu, ban phai thyc thi giao
dién PopupMenu.OnMenultemClickListener vadangky no véi PopupMenu
bang cach goi setOnMenultemclickListener (). Khi nguwdi dung chon mét
muc, hé thdng goi phwong thirc callback onMenuItemClick () trong giao dién
cla ban.

Vi du:

public void showMenu (View v) {

PopupMenu popup = new PopupMenu (this, v);

// Activity nay thuc thi OnMenultemClickListener
popup.setOnMenultemClickListener (this);
popup.inflate (R.menu.actions) ;
popup.show () ;

}

QOverride
public boolean onMenulItemClick (Menultem item) {
switch (item.getItemId()) {
case R.id.archive:
archive (item) ;
return true;
case R.id.delete:
delete (item) ;
return true;
default:

return false;

Tao nhém menu

Nhém menu |4 tap cac muc menu cé chung moét sé dac diém nhét dinh. V&i mot nhém
menu, ban co thé:
«  Hién thj hoac &n tt ca cdc muc vdi setGroupVisible ().

«  Bat hodc vd hiéu hda tat cd cac muc v&i setGroupEnabled ().

+  Cho phép/khéng cho phép nguwdi dung chon cac muc véi setGroupCheckable ().
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Ban c6 thé tao m6t nhém bang cach 1dng cac phan t&r <item> bén trong mot phan t&
<group> trong tai nguyén menu, hodc bang cach an dinh mét ID nhém véi phwong
thirc 2dd () .

Duw6i day 1a vi du vé tai nguyén menu cé chira mot nhém:

<?xml version="1.0"” encoding="utf-8"?>
<menu xmlns:android="http://schemas.android.com/apk/res/android”>
<item android:id="@+id/menu save”
android:icon="@drawable/menu save”
android:title="@string/menu save” />
<!-- nhém menu -->
<group android:id="@+id/group delete”>

<item android:id="@+id/menu_archive”
android:title="@string/menu archive” />

<item android:id=”@+id/menu delete”
android:title="@string/menu delete” />
</group>

</menu>

Cac muc trong nhém xuét hién & cung cap véi muc dau tién - cd ba muc trong menu
déu 1a anh em (sibling) cGia nhau. Tuy nhién, ban cé thé chinh stra cac d&c trung cta
hai muc trong nhém bang cach tham chiéu ID nhém va sir dung nhirng phwong thirc
liét ké & trén. Hé théng cling khéng bao gi® chia tach cac muc da dwgc nhom. Vi dy,
néu ban khai bdo android: showAsAction="1ifRoom” cho mdi muc, ching sé& xuét
hién trong action bar hoc trong biéu twong chira cac action an.

St dung cdc muc menu c6 thé danh dau

Map Mode

Map

Satellite

Traffic

Hinh 5. Anh chup man hinh clia mét menu con véi cac muc c6 thé danh dau.
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Déi khi, viéc mdt menu co giao dién hé tro khad nang lwa chon muc menu béng cach bat
hoac tat sé rat hivu ich, ban hay st dung checkbox khi méi muc dwoc lya chon doc lap
v&i nhau hoac dung céac radio button khi cac muc thuéc mét nhém va chi cho phép lya
chon mét muc. Hinh 5 minh hoa mdt menu con v&i nhirng muc cé thé danh dau duoc
v&i cac radio button.

Ghi cha: Cac muc menu trong Icon Menu (tr menu tiy chon) khéng thé hién thj mot
checkbox hodc radio button. Néu chon cach tao cac muc trong Icon Menu la co thé danh
d4u, ban phai tw biéu thij trang thai da chon bang cach hoan ddi biéu twong va/hodc van
ban méi 1&n trang thai thay dbi.

Ban c6 thé dinh nghia kha nang cé thé danh d4u cho tirng muc menu riéng béng cach
st dung thudc tinh android: checkable trong phan tlr <item>, hodc cho cad nhém
v&i thudc tinh android: checkableBehavior trong phan t& <group>. Vi du, tat
ca cac muc trong nhém menu cla doan ma dudi day déu co thé danh dau duwoc voi
mét radio button:

<?xml version="1.0"” encoding="utf-8"?>
<menu xmlns:android="http://schemas.android.com/apk/res/android”>
<group android:checkableBehavior="single”>
<item android:id="@+id/red”
android:title="Q@string/red” />
<item android:id="@+id/blue”
android:title="Q@string/blue” />
</group>

</menu>

Thuéc tinh android: checkableBehavior chap nhan ca hai gia tri:
single
Chi mét muc ctia nhém cé thé dwoc chon (button radio).
all
TAt ca cac muc co thé dwoc chon (checkbox).
none
Khéng thé chon bat cir muc nao.

Ban cd thé ap dung trang thai da chon méc dinh cho mét muc bang cach st dung thudc
tinh android:checked trong phan t& <item>, déng thdi thay dbi trang thai nay
trong ma ngudn véi phwong thirc setChecked ().

Khi mdt muc cé thé danh diu dwoc chon, hé thdng sé goi phwong thirc callback twong
&ng v&i muc dé (chdng han nhw onOptionsItemSelected ()). Phwong thirc nay
I noi ban phai thiét 1ap trang thai clia checkbox, do checkbox hodc radio button khéng
tw dong thay doi trang thai cia né dwoc. Ban co thé truy van trang thai hién tai ctia muc
(nhw trwdre khi ngwei dung chon né) véi isChecked () va thiét 1ap trang thai da chon
V@i setChecked (). Vidu:
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@Override
public boolean onOptionsItemSelected (Menultem item) ({
switch (item.getItemId()) {
case R.id.vibrate:
case R.id.dont vibrate:
if (item.isChecked()) item.setChecked (false) ;
else item.setChecked (true) ;
return true;
default:

return super.onOptionsItemSelected(item);

Néu ban khong thiét 1ap trang thai da chon bang cach nay thi, trang thai hién thi cia
muc (checkbox hoéc button radio) sé& khéng déi khi ngwei dung chon né. Khi ban thiét
lap trang thai, activity sé bao toan trang thai da chon ctia muc; do do, khi ngwdi dung
mé& menu lan sau, trang thai da chon ma ban thiét 1ap sé hién thi.

Ghi chi: Cac muc menu c6 thé danh dau thudng dwoc str dung chi dua trén co sé theo
phién (session) va khéng duoc lvu sau khi tat 'ng dung. Néu c6 céc thiét 1ap tng dung
mudn lwu cho ngudi diing, ban nén lwu triy div liéu bang cach ding Céc thiét 1ap chia sé
(Shared Preferences).

Thém muc menu dua trén moét Intent

Déi khi, ban muén ¢ mét muc menu dé khéi dong moét activity dung Intent (bt
ké d6 la mot activity trong (rng dung clia ban hay (rng dung khac). Khi ban biét intent
mudn dung va muc menu cu thé sé kich hoat intenet do, ban cé thé khdi dong intent
V@i startActivity () trong phwong thic callback trén muc dwoc chon thich hop
(chang han nhu callback onOptionsItemSelected ()).

Tuy nhién, néu ban khdng chac chan réng thiét bi ciia ngwoi ding chira mét (rng dung
c6 thé xi¥ ly intent, hay thém mo6t muc menu dé kich hoat né. Diéu nay sé dan téi mot
muc menu khéng hoat dong, b&i intent cé thé khong xt ly activity d6. D& giai quyét van
dé nay, Android cho phép ban thém déng cac muc menu khi Android tim kiém nhirng
activity x( ly intent trén thiét bi.

Dé& thém cac muc menu dwa trén nhirng activity dang sdn sang chip nhan mét intent:

1. DBinh nghia mét intent v&i hang muc CATEGORY ALTERNATIVE valhodc
CATECORY SELECTED ALTERNATIVE, cUng v&i bat cr yéu cau nao khac.

2. Goi Menu.addIntentOptions (). Sau d6, Android sé tim kiém bét ky tng
dung nao cé thé thwc thi intent va thém chung vao menu.

Néu khoéng ¢ng dung da cai dat nao dap &ng intent thi khéng cé muc menu nao dwoc
thém vao.
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Ghi chu: CATEGORY SELECTED ALTERNATIVE duwoc dung dé x& ly phan t&r dang
dwoc chon trén man hinh. Vi vay, chi nén st dung hang muc nay khi tao mét Menu trong
onCreateContextMenu ().

Vi du:

@QOverride
public boolean onCreateOptionsMenu (Menu menu) {

super.onCreateOptionsMenu (menu) ;

// Tao mdét Intent md tad nhitng yéu cdu cdn thuc hién d& duogc xuit
// hién trong menu cua ching ta. Ung dung cung cdp phai bao gém
// mét gid tri hang muc cta Intent.CATEGORY ALTERNATIVE.

Intent intent = new Intent (null, dataUri);

intent.addCategory (Intent.CATEGORY ALTERNATIVE) ;

// Tim kiém va tao menu véi cdc tng dung cung clp dugc chip nhéan.
menu.addIntentOptions (

R.id.intent group, // Nhém menu ma cic muc mdéi s& dugc thém vao

0, // ID muc menu duy nh&t (none)
0, // S8p xép cac muc (none)
this.getComponentName (), // Tén activity hién tai null,

// Céc muc cu th& d& dua vao trudc (none) intent,
// Intent da duoc tao & trén, md ta cac yéu ciu cua ching ta 0,
// Thém c& (flag) cho cac muc diéu khién (none) null);

// Mang cac Menultem lién quan téi nhing muc cu thé (none)

return true;

DPéi v&i mbi activity dwoc tim thdy cung cdp mot bo loc intent khdp voi intent da dinh
nghia, mét muc menu sé dwoc thém vao, st dung gia tri trong android:label cla
b loc intent lam tiéu d& cho muc menu, dong thoi dung biéu twong cla ¢ng dung lam
biéu twong cho muc menu. Phuong thirc addIntentOptions () trd vé sb lwong
muc menu da thém vao.

Ghi chi: Khiban goi addIntentOptions (), phwong thirc ndy ghi dé 1én bat ky va tat
ca cac muc menu thudc nhém menu da dwoc chi dinh trong ddi s6 thir nhét.

Cho phép activity cta ban dugc thém vao cac menu khac

Ban ciing c6 thé cung c&p cac service cla activity cho nhirng (rng dung khac, vay nén
&ng dung cla ban cé thé dwoc bao gbm trong cac menu khac (dao ngwoc vai trd da
mo ta & trén).

DPé dwoc bao gdm trong cac menu clia (rng dung khac, ban can dinh nghia mét bd loc
intent nhw théng 1&, nhung lwu y phai bao gdm CATEGORY ALTERNATIVE va/hoac
Cac gia tri CATEGORY SELECTED ALTERNATIVE cho hang muc bd loc intent. Vi du:
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<intent-filter label="@string/resize image”>

<category android:name="android.intent.category.ALTERNATIVE” />
<category android:name="android.intent.category.SELECTED ALTERNATIVE” />

</intent-filter>

Dé tham khao théng tin vé& cach tao cac bo loc intent, xem muc “Intents and Intent Fil-
ters” (“Intent va bo loc intent”).

Dé& xem mét (rng dung mAu st dung ky thuat nay, hay tim trong vi du mau Note Pad.

5.5 Théong bao

Théng bao (notification) 1a mét thong diép ma ban cé thé hién thi cho ngwdi ding &
ngoai giao dién ngwdi dung théng thudng clia ng dung. Khi ban ra lénh cho hé thdng
dwa ra mot théng bao, trwdc hét théng bao sé xuat hién dwdi dang mét bidu twong trong
viing théng bao (notification area). D& xem chi tiét vé théng béo, ngwdi dung can mé
ngan théng bao (notification drawer). Ca vung théng bao Ian ngan théng bao déu la
cac khu vuc duwoc hé théng kiém soat ma ngudi dung cé thé xem vao moi thei diém.

Hinh 1. Cac théng bao trong vung thong bao.

Hinh 2. Cac théng bao trong ngan théng bao.
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Thiét ké cua thong bao
La mét bo phan quan trong cla giao dién ngwdi dung Android, thdng bao cé nhirng quy
téc thiét ké rieng clia ching. Dé biét cach thiét ké thong bao va twong tac véi ching,
hay doc chi d& Hwdng dan Thiét ké Notifications ctia Android.

Ghi cha: Ngoai trlr noi dwoc ghi chid, huwéng dan nay dé cap t6i lép

NotificationCompat.Builder trong Support Library (thw vién ho tro’) phién ban

4.Lop Notification.Builder dwgc thém vao trong Android 3.0.

Cac phan ti hién thi théng bao

Thoéng bao trong ngan théng bao cé thé xuat hién & mat trong hai kiéu trwc quan, phu
thudc vao phién ban va trang thai ctia ngan théng bao:

View thong thuwdng
View chuén ctia théng bao trong ngan théng béo.
View I&n (big view)

View hién thi khi thong bao dwgc mé rong. View Ién la mét phan cua tinh nang
théng bao mé réng cé sén trong Android 4.1.

Cac kiéu nay dwgc md ta & nhivng muc sau.

View thong thuong

Mét théng bao trong view théng thudng sé xuét hién trong vung théng bao vai chiéu
cao lén t&i 64 dp. Ngay ca khi ban tao mét thong bao véi kiéu view lon, théng bao van
sé& xuat hién trong view thong thwong cho t@i khi dwge mé rong. Bay la mét vi du vé
view théng thuwong:

5 new messa

Hinh 3. Théng bao trong view théng thwdong.

Cac chu thich trong hinh minh hoa trén dé cap nhirng ndi dung sau:
1. Tiéu d& noi dung (content title).

2. Biéu twong I6n (large icon).

3. Van ban ndi dung (content text).

4

Théng tin ndi dung (content info).
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5. Biéu twong nhé (small icon).

6. Thoigianthéng bao xuat hién. Ban cé thé thiét lap mét gia tri cu thé véi se tithen () ;
néu ban khéng lam nhw vay thi gia tri mac dinh sé la thoi gian hé théng nhan duoc
théng bao.

View I6n

Mét théng bao ctia view Ién chi xuét hién khi théng bao dwoc mé réng, didu nay xay ra
khi théng bao ndm & dau ngén théng béo, hodc khi ngwdi diing thao tac mé réng ngan
théng bao. Céac thédng bao mé rong la tinh nang sén c6 véi Android 4.1.

Anh chup man hinh duwéi day hién thi mét théng bao dang hdp thw dén (inbox):

& new m

Hinh 4. Thong bao view I&n.

Lwu y, view I&n c6 hau hét cac phan tir nhw view théng thudng. Diém khac biét duy
nhét 14 cha thich sé 7, viing chi tiét. Mbi kiéu view I&n déu thiét 1ap ving nay theo mot
cach khac nhau. Cac kiéu hién co Ia:

Kiéu btrc tranh I&n (big picture)

Vung chi tiét chira mét anh bitmap cao t&i 256 dp trong phan chi tiét cia no.
Kiéu van ban I6n (big text)

Hién thi mot khéi van ban 16n trong phan chi tiét.
Kiéu hop thw dén

Hién thi cac dong van ban trong phan chi tiét.

Moi kiéu view I&n déu c6 cac tlly chon néi dung ma view thong thwdrng khong co,
bao gém:

Tiéu dé& ndi dung I&n
Cho phép ban ghi dé tiéu d& noi dung cla view thdng thuwdng véi mot tiéu dé chi
xuét hién trong view mé rong.

Van ban tém lwgc (summary text)
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Cho phép ban thém mét dong van ban dwéi ving chi tiét.

Viéc ap dung moét kiéu view 16n cho mét théng bao duoc mé té trong muc “Ap dung kiéu
view I&n cho mét théng bao”.

5.5.1 Tao théng bao

Ban c6 thé xac dinh thdng tin giao dién ngudi dung va cac action cho mét théng bao
trong mét dbi twong NotificationCompat.Builder. Dé tw tao mot théng bao,
ban goi NotificationCompat.Builder.build (), né trd vé& mot dbéi twong
Notification chivacacthéng sb ky thuat cho ban. Dé dwa ra théng bao, ban truyén
déi twong Notification cho hé thdng bang cach goi NotificationManager.
notify ().

Nhiing néi dung bat budc cia mét thong bao
Mot dbi twong Notification phai chra nhirtng ndi dung sau:
+ M6t bidu twong nhd, thiét 1ap bdi setSmalllcon ().

« Mot tieu dé, thiét 1ap béi setContentTitle ().

< Van ban chi tiét, thiét lap bédi setContentText ().

Cac thiét lap va ndi dung tuy chon ctia mét théng bao

Tét ca cac thiét lap thdng bao va ndi dung khac déu khong bat budc. D& tim hidu thém
vé ching, xem tai liéu tham khao vé NotificationCompact.Builder.

Cac action ctia thong bao

Mé&c du ching la tiy chon, song ban van nén thém it nhat mot action cho théng bao
ctia minh. M6t action cho phép ngudi ding di trwe tiép tir thong bao téi mot Activity
trong (rng dung, day ciing 1a noi ho cé thé nhin vao mét hay nhiéu sy kién hodc lam
nhirng viéc khac.

Mét théng bao cé thé cung clp nhiéu action. Diéu ban nén lam 1a luén dinh nghia
action kich hoat khi ngudi dung nhan vao théng bao; thwong thi action nay mé mot
Activity trong tng dung cla ban. Ban ciing cé thé thém cac button vao théng bao
thwe hién cac action bd sung nhw téng thoi gian cho mét bao thirc (alarm) hodc phan
hoi 1ap tirc mot tin nhan van ban (text message); tinh ndng nay c6 san & phién ban
Android 4.1. Néu s dung thém céc button action, ban phai lam cho chirc ndng cla
ching sén sang trong mét Activity clia (ng dung; xem muc “Handling compatibility”
(“Xt ly van dé twong thich”) dé biét thém théng tin chi tiét.

Trong mét Notification, banthan action do mét PendingIntent dinh nghia chlra
mot Tntent khéi dong Activity cla rng dung. D& lién két PendingIntent Vi
mot thao tac clia nguoi dung, goi phwong thire thich hgp clla NotificationCompat.
Builder. Vi du, néu ban muén kh&i dong Activity khi ngwdi dung nhan vao
dong théng béo trong ngén théng béo, hay thém PendingIintent bang cach goi
setContentIntent ().
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Khéi dong mot Activity khi nguwdi dung nhan vao théng bao la kich ban action
phd bién nhét. Ban ciing c6 thé khéi dong mot Activity khi ngwdi dung tit mot
thong bao. Trong Android 4.1 va cac phién ban méi hon, ban cé thé khéi dong mot
Activity tir mot button action. D& tim hiéu sau hon, hay doc hwéng dan tham khao
cho NotificationCompat.Builder.

Tao mot thong bao don gian

Doan ma nhé dwéi day minh hoa mot thong bao don gidn, xac dinh moét activity sé
mé& khi ngudi dung nhan vao théng bao. Chu y rang, doan ma tao mét ddi twong
TaskStackBuilder va dung né dé tao PendingIntent cho action. Mé hinh nay
dwoc gidi thich chi tiét hon & muc “Preserving Navigation when Starting an Activity”
(“Bdo toan diéu hwéng khi khéi dong mot Activity”):

NotificationCompat.Builder mBuilder =
new NotificationCompat.Builder (this)
.setSmallIcon (R.drawable.notification icon)
.setContentTitle ("My notification”)
.setContentText (YHello World!”) ;
// Tao mdt intent tudng minh cho Activity trong Gng dung

Intent resultIntent = new Intent(this, ResultActivity.class):;

// Pbéi tuong stack builder s& chita mdét ngdn xép 1lui (back stack) cho
// Activity dad khoi dong.
// Piéu nay dam bao ring viéc duyét quay trd lai (backward) tu Activity
// s& thoat ra khéi (ng dung va &én man hinh Home.
TaskStackBuilder stackBuilder = TaskStackBuilder.create(this);
// Thém ngdn x&p 1lui cho Intent (nhung khdng phai ban than Intent)
stackBuilder.addParentStack (ResultActivity.class);
// Thém Intent khdi déng Activity vao dinh cua ngdn xé&p
stackBuilder.addNextIntent (resultIntent);
PendingIntent resultPendingIntent =
stackBuilder.getPendingIntent (
0,
PendingIntent. FLAG _UPDATE CURRENT
) i
mBuilder.setContentIntent (resultPendingIntent) ;
NotificationManager mNotificationManager =
(NotificationManager) getSystemService (Context.NOTIFICATION SERVICE);
// mId cho phép ban cdp nhat théng bdo vé& sau.

mNotificationManager.notify(mId, mBuilder.build());

Moi viéc da hoan tat! Hién nguoi dung da dwgc thdng bao.
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Ap dung mét kiéu view I6n cho théng bao

Dé& mot théong bao xuat hién trong view 1&n khi né dwoc mé rong, trudc hét, hay tao mot
ddi twong NotificationCompat .Builder véicac tly chon view théng thwéng ma
ban muén. Tiép theo, goi Builder.setStyle () badng mét déi twong kiéu view I&n
véi vai tro la déi sb cia né.

Nh& rang, kiéu thdng bao mé réng khdng co s&n trong cac nén tang trudc Android 4.1.
Dé biét cach xr ly cac théng bao cho Android 4.1 va nhirng nén tang trudc no, tham
khao muc “X& ly van dé twong thich”.

Vi du, doan ma nhd dwéi day cho thay cach thay ddi thong bao dwoc tao trong doan ma
trwdc dé str dung kiéu view I&n dang hop thw dén:

NotificationCompat.Builder mBuilder = new NotificationCompat.Builder (this)
.setSmallIcon (R.drawable.notification icon)
.setContentTitle (“"Event tracker”)
.setContentText (V"Events received”)
NotificationCompat.InboxStyle inboxStyle =
new NotificationCompat.InboxStyle();
String[] events = new String[6];
// Thiét 1lap mdét tiéu dé& cho view 16n cé kidu hép thu dén

inboxStyle.setBigContentTitle (“Event tracker details:”);

// Chuyén céc su kién vao view 1én

for (int i=0; i < events.length; i++) {
inboxStyle.addLine (events[i]);

}

// Chuyén db6i tuong kiéu view 1én vao dbi tuong théng béo.

mBuilder.setStyle (inBoxStyle) ;

// Pua ra théng bdo & day.

XU ly van dé tuong thich

Khéng phai moi tinh nang thong bao déu sén sang cho phién ban cu thé truéc do,
bat ké cac phwong thirc diing dé thiét 1ap ching d&u nam trong I&p thw vién hd tro
NotificationCompat.Builder. Vidu, button action phu thuéc vao théng bao mé
réng chi xuat hién trén Android 4.1 va cip cao hon, b&i bén than nhirng théng bao mé
réng dé déu chi sén sang trén Android 4.1 va cép cao hon.

Dé dam bao twong thich tét nhat, hay tao théng bao véi NotificationCompat va cac
I&p con cla nod, dac biétla NotificationCompat.Builder. Ngoaira, ban hdy tuan
theo quy trinh sau khi thwe thi mét thong bao:

1. Cung cap tat ca cac chirc ndng clia thong bao cho moi nguwdi dung, bat k& ho dang
dung phién ban nao. Bé 1am diéu nay, hay dam bao rang tat ca cac chirc ndng déu
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c6 sén tr mot Activity trong (’ing dung cla ban. Cé thé ban s& mudn thém mot
Activity mdidé lam viéc nay.

Vi du, néu mudn s dung addAct ion () nham cung cAp mét diéu khién dé dirng
va bat diu phat da phwong tién (media playback), trwéc hét, hay thuc thi diéu
khién nay trong mot Act ivity thudc (rng dung cuia ban.

2. Dam bao moi ngudi dung déu cé thé st dung tinh nang trong Activity, bang
cach khéi ddng né khi ngudi ding nhan vao théng bao. Dé lam didu nay, hay tao
moét PendingIntent cho Activity. Goi setContentIntent () dé thém
PendingIntent vao thdng bao.

3. Luc nay, hay thém céac tinh ndng cta théng bao mé& rdong ban mudn dung vao
théng bao. Can nhé rang, bat clr chlirc ndng nao ban thém ciing sdn sang trong
Activity khéi ddng khi ngudi dung nhan vao théng béo.

5.5.2 Quan ly thong bao

Khi can dwa ra mot théng bao nhiéu 1an cho ciing mét loai sw kién, ban nén tranh viéc
tao m&i hoan toan théng bao. Thay vi vay, ban can xem xét viéc cap nhat théng bao
trwdc do hay thay ddi mot sé gia tri clia né, hodc thém vao gia tri méi, hay ca hai cach
déu duorc.

Vi dy, Gmail théng béao cho ngwdi dung rédng cac e-mail méi da dén noi bang cach
tdng s6 1an dém nhirng tin nhan chwa doc va bang cach thém moét doan téom lwoc vé
trng e-mail cho théng bao. D6 dugc goi la ky thuat théng bao stacking (dang ngan
xép); ky thuat nay sé& dwoc mo ta chi tiét hon trong hwéng dan “Notifications”
("Céc thdéng bao”).

A n

Ghi chu: Tinh nang nay ctia Gmail doi hai kiéu view Ion dang “hop thw dén”, dé l1a mot
phan trong tinh nang théng bdo mé rong cé san tir phién ban Anroid 4.1.

Muc dwdi day mo ta cach cap nhat va g& bd thong bao.

Cap nhat thong bao

Dé thiét 1ap mot théng bdo cé kha nang cap nhat, hay cdp cho né mét ID thong
bdo bang cach goi NotificationManager.notify (ID, notification).
Dé cap nhat théng bao khi ban da hién thi nd, hay cap nhat hoac tao mét dbi twong
NotificationCompat.Builder, xay dwng mét dbi twong Notification tir dbi
twong d6 va hién thi Notification véi cung ID ma ban st dung trwdc d6. Néu
théng bao trwdc van hién hiru, hé thdng sé cap nhat né tir ndi dung cla ddi twong
Notification. Néu théng bdo trwdc da bi tat, mot thong bao méi sé duwoc tao dé
thay thé.

DPoan ma dwdi day mé ta mot théng bao dwoc cap nhat dé phan anh sé lwong sy kién
da xay ra. N6 xép chdng (stack) théng béo, dwa ra ban tém lwoc:
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mNotificationManager =
(NotificationManager) getSystemService (Context.NOTIFICATION SERVICE) ;
// Thiét 1lap mét ID cho théng bdo dé né cé thé cap nhat duoc
int notifyID = 1;
mNotifyBuilder = new NotificationCompat.Builder (this)
.setContentTitle (“New Message”)
.setContentText (“You’ve received new messages.”)
.setSmallIcon(R.drawable.ic notify status)
numMessages = 0;

// Khoi doéng moét vong ldp xu ly dit liéu rdéi théng bdo cho ngudi diung

mNotifyBuilder.setContentText (currentText)
.setNumber (++numMessages) ;
// Do ID khdéng dbi, théng bdo dang tdn tai s& dugc cap nhat.
mNotificationManager.notify (
notifyID,
mNotifyBuilder.build());

Doan ma nay tao ra mét théng bao trong nhw sau:

New Message

s e vied

Hinh 5. Théng bao dwoc cap nhat hién thi trong ngén théng bao.

GG bo thong bao
Céc théng bao sé& con hién hivu cho dén khi mét trong nhirng diéu dwéi day xay ra:

«  Nguwdi dung tat tirng théng bao hodc st dung “Clear All” (néu théng bao c6 thé bi
x6a bd).

+  Nguwoi dung nhan vao théng bao va ban goi setAutoCancel () khitao théng béo.

«  Ban goi phwong thirc cancel () véi mot ID thong bao cu thé. Phwong thirc nay
ciing x6a nhirng théng bao dang dién ra.

+  BangoicancelAll () dé xda tat ca cac théng bao ban da hién thi trwéc d6.

95


http://developer.android.com/reference/android/support/v4/app/NotificationCompat.Builder.html#setAutoCancel(boolean)
http://developer.android.com/reference/android/app/NotificationManager.html#cancel(int)
http://developer.android.com/reference/android/app/NotificationManager.html#cancelAll()

Lap trinh Android co ban

5.5.3 Bao toan trai nghiém diéu huéng khi khéi dong Activity

Khi kh&i déng Activity tir théng bdo, ban phai bdo toan trai nghiém diéu hwéng
(navigation experience) ctia ngudi dung. Nhan button Back dwa ngudi dung tré lai qua
lubng cdng viéc (work flow) théng thwérng clia ting dung téi man hinh Home, déng thoi
nhé&n Recents dé hién thj Activity dwdi dang mét tac vu doc lap. Dé béo toan trai
nghiém diéu hwéng, ban nén khéi déng Act ivity trong mét tdc vu méi. Cach ban
thiét 1ap PendingIntent dé cap cho ban mot tac vu maéi phu thudc vao ban chét cia
Activity ban dang kh&i dong. Cé hai tinh hudng chinh:

Activity théng thwong

Ban dang kh&i dong mot Activity vén l1a mot phan trong ludng cong viéc théng
thwong ctia ng dung. O tinh hudng nay, hay thiét 1ap PendingIntent dé khdi
déng mot tac vu méi, ddng thdi cung cAp mot ngan xép Ibi cho PendingIntent.
Ngan xép IUi nay sé tai tao hanh vi Back théng thwéng clia (ng dung.

Cac thong bao tr (rng dung Gmail minh hoa diéu nay. Khi nhan vao mét théng bao
clia mét tin nhan email, ban sé& thdy dwoc chinh théng diép d6. Cham vao button
Back sé& dua ban quay lai man hinh Home théng qua Gmail, nhung diéu nay chi
xay ra chi khi ban truy cap vao Gmail ttr man hinh Home thay vi ttr mét thong béo.

Diéu nay van xay ra bat ké ban dang & trong trng dung nao khi dang cham vao
théng bao. Vi du, néu ban dang trong Gmail va soan thdo mét e-mail, ddng thoi
nhan vao mét théng bao clia mét e-mail, 1ap tirc ban sé t&i e-mail d6. Cham vao
button Back sé& dwa ban vé hop thw dén va ké dé la man hinh Home, thay vi t&i
e-mail ma ban dang soan.

Activity dac biét

Nguoi dung chi thdy Activity nay néu né dwoc khéi dong tir mot théng bao.
Theo mét nghia nao do, Activity mé rdng thong bao bang cach cung cap
thong tin khé cé thé hién thj trong ban than théng bao. Déi véi tinh huéng nay,
hay thiét 1ap PendingIntent dé khdi ddng trong mot tac vu mai. Du vay, ban
khong can tao mét ngan xép Ui, béi Activity da khdi dong khong phai 1a mot
phan trong ludng activity ctia *ng dung. Nhan button Back s& dwa ngwdi dung téi
man hinh Home.

Thiét lap mét activity Pendinglintent thong thuéng

Dé thiét 1ap mot PendingIntent khdi ddng trwc tiép muc Activity, hay lam theo
cac buéc sau:

1. Dinh nghia cay phan cdp Activity cha (rng dung trong file ké khai (manifest).

a. Thém hd tro cho Android 4.0.3 va cac phién ban trwdc do. D& lam viéc nay,
hay xac dinh cha clia Act ivity ma ban dang kh&i ddng bang cach thém mot
phan tlr <meta-data> dwdi dang con clia <activity>.

V&i phan tr nay, dat android:name="android.support.
PARENT ACTIVITY”. Thiét lap android:value="<parent
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activity name>”, trong d6 <parent activity name> la gia
tri cla android:name d6i v&i phan t¢<activity> cha. Xem mot vi
du & file XML sau.

b. Déng thoi, ban thém hé tro cho Android 4.1 va cac phién ban mai hon. Bé thuc
hién diéu nay, hay thém thudc tinh android:parentActivityName vao
phan tlr <activity> cla Activity ban dang khéi dong.

Noi dung XML cubi cuing tréng sé nhw sau:
<activity

</activity>

<activity

</activity>

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

<intent-filter>

</intent-filter>

android:name=".ResultActivity”
android:parentActivityName=".MainActivity”>

<meta-data

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

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

android:name="android.support.PARENT ACTIVITY”

android:value=".MainActivity”/>

2. Tao mét ngan xép Iui dwa trén Intent khéidong Activity:

a.
b.

Tao Intent & khéi dong Activity.

Tao mét stack builder béng cach goi TaskStackBuilder.create ().

Thém ngan xép Ui vao stack builder bang cach goi addParentStack ().
Déi véitirng Activity trong cay phan cap ban da xac dinh trong file ké khai,
ngdn xép Ui chira mot déi twong Intent khdi dong Activity. Phwong
thirc nay ciling sé thém cac cd khéi dong ngan xé&p trong mot tac vu méi.

Ghi chti: M3c du tham sb cho addParentStack () 1a mdttham chiéu dén Activity
da khoi dong, song loi goi phwong thirc nay lai khdng thém Intent kh&i dong
Activity. Thay vao d8, né dwoc lwu y & budc tiép theo.

d.

Thém Intent khéi déng Activity t¥ théng bao bdng cach goi
addNextIntent (). Truyén Intent ban da tao & buwdc dau tién dudi
dang tham sé cho addNextIntent ().

Néu can, ban thém tham sé cho cac ddi twong Intent trong ngén xép bang
cach goi TaskStackBuilder.editIntentAt ().Daoikhi, viéc nay rat can
thiét d& dadm bao ddi twong Activity hién thi div liéu cé nghia khi nguoi
dung duyét t¢i né bang cach s dung Back.
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f. Ldy mot PendingIntent cho ngdn x&p Ui nay bang cach goi
getPendinglIntent ().Sau do, ban co thé st dung PendingIntent nay
dwdi dang tham s cho setContentintent ().

Doan ma sau minh hoa qua trinh nay:

Intent resultIntent = new Intent (this, ResultActivity.class);
TaskStackBuilder stackBuilder = TaskStackBuilder.create (this);
// Thém ngdn xép lui

stackBuilder.addParentStack (ResultActivity.class);

// Thém Intent vao dinh cua ngdn xép
stackBuilder.addNextIntent (resultIntent) ;

// Lay mdét PendingIntent chtta toan bd ngdn xép 1lui
PendingIntent resultPendingIntent =

stackBuilder.getPendingIntent (0, PendingIntent.FLAG UPDATE CURRENT) ;

NotificationCompat.Builder builder = new NotificationCompat.Builder (this) ;
builder.setContentIntent (resultPendingIntent) ;
NotificationManager mNotificationManager =

(NotificationManager) getSystemService (Context.NOTIFICATION SERVICE);

mNotificationManager.notify(id, builder.build()):;

Thiét lap mét activity Pendinglintent dac biét

Phan tiép theo mé ta cach thiét 1ap mét activity PendingIntent dac biét.

Activity dac biét khong can ngan xép IUi, nén ban khong can xac dinh cay phan cap
Activity cla né trong file ké khai, ban cling khong phai goi addParentStack ()
dé xay dwng mot ngan xép IUi. Thay vao d6, hay st dung file ké khai dé thiét 1ap cac tuy
chontac vy Activity vatao Pendinglntent béng cach goi getActivity ():

1. Trongfile ké khai, thém cac thudc tinh sau vao phén tr<activity>choActivit

android:name="activityclass”
Tén lop day dG clia activity.

android:taskAffinity=""

Két hop voi cd FLAG ACTIVITY NEW TASK ban thiét 1ap trong ma ngudn, diéu nay
dam bao Activity nay khéng di t&i tdc vu mac dinh cla (rng dung. Bat ct tac vu
dang t6n tai nao cé méi lién hé mac dinh v&i 'ng dung déu khéng bi anh huéng.

android:excludeFromRecents="true”

Loai trir tac vu mdi ra khdi Recents, nén ngudi dung khéng thé vo tinh duyét quay lai
né duoc.
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DPoan ma nhé duwéi day hién thj phan to:

<activity

android:name=".ResultActivity”

android:launchMode="singleTask”
android:taskAffinity=""
android:excludeFromRecents="true”>

</activity>

2. Xay dwng va dwa ra thong bao:
a. Taomot Intent khdidong Activity.

b. Thiét lap Activity dé khéi ddng trong mot tac vu méi, tréng bang
cach goi setFlags () v&i cac ¢ FLAG ACTIVITY NEW TASK va
FLAG ACTIVITY CLEAR TASK.

c. Thiét lap b4t ct tuy chon nao khac ban can cho Intent.

d. Tao mét Pendinglintent t® Intent bang cach goi getActivity ().
Sau d6, ban c6 thé dung PendingIntent nay lam tham sé cho
setContentIntent ().

Doan ma sau minh hoa qua trinh nay:

// Khoi tao dbi tuong Builder.
NotificationCompat.Builder builder = new NotificationCompat.Builder (this) ;
// Tao mdt Intent cho Activity
Intent notifylIntent =

new Intent (new ComponentName (this, ResultActivity.class)):;
// Thiét 1ap Activity d& khoi déng trong mdét tac vu méi, trbng
notifyIntent.setFlags (FLAG ACTIVITY NEW TASK | FLAG ACTIVITY CLEAR TASK);
// Tao PendingIntent
PendingIntent notifyIntent =

PendingIntent.getActivity (

this,

0,

notifyIntent

PendingIntent.FLAG UPDATE CURRENT
) 7

// Pat PendingIntent vao bén trong trinh xdy dung théng bdo
builder.setContentIntent (notifyIntent);

// Cac théng bdo dugc dua ra bdng cach gui ching téi

// service NotificationManager cua hé théng.

99


http://developer.android.com/reference/android/content/Intent.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/content/Intent.html#setFlags(int)
http://developer.android.com/reference/android/content/Intent.html#FLAG_ACTIVITY_NEW_TASK
http://developer.android.com/reference/android/content/Intent.html#FLAG_ACTIVITY_CLEAR_TASK
http://developer.android.com/reference/android/content/Intent.html
http://developer.android.com/reference/android/app/PendingIntent.html
http://developer.android.com/reference/android/content/Intent.html
http://developer.android.com/reference/android/app/PendingIntent.html#getActivity(android.content.Context, int, android.content.Intent, int)
http://developer.android.com/reference/android/app/PendingIntent.html
http://developer.android.com/reference/android/support/v4/app/NotificationCompat.Builder.html#setContentIntent(android.app.PendingIntent)

Lap trinh Android co ban

NotificationManager mNotificationManager =

(NotificationManager) getSystemService (Context.NOTIFICATION SERVICE);
// Xay dung mét dbi tugng Notification &n danh tit stack builder, va
// truyén né tdéi NotificationManager

mNotificationManager.notify(id, builder.build()):;

5.5.4 Hién thi tién trinh trong théng bao

Cac thong bao cé thé chira mot thanh mé ta trang thai tién trinh dong (animated progress
indicator) cho ngudi duiing thdy tinh trang ciia mét hoat ddng dang chay. Néu ban cé thé
wéc lwong hoat dong dién ra trong bao lau va lwong céng viéc ma né hoan thanh vao
bt ctr thoi diém ndo, hay sir dung dang xac dinh ctia thanh md ta trang thai (mét dang
xac dinh). Néu ban khéng thé wéc lwgng hoat dong dién ra trong bao 1au, hay st dung
dang khong xac dinh cta thanh md ta trang thai (mdt thanh mo ta trang thai activity).
Cac thanh mé ta trang thai tién trinh dwoc hién thi str dung mét I6p thwe thi cha I&p
ProgressBar.

Dé sir dung thanh mo ta trang thai tién trinh trén cac nén tang tir Android 4.0, hay goi
setProgress (). Dbi véi cac phién ban trwdc, ban phai tw tao layout théng béo tuy
chinh cGia minh, trong d6 chira mét view ProgressBar.

Cac muc dwéi day mo ta cach hién thi tién trinh trong mét théng bao bang céach st dung
setProgress ().

Hién thi mot thanh mé ta trang thai tién trinh trong thai gian
c6 dinh

Dé hién thi mot progress bar xac dinh, hdy thém thanh dé vao théng bao ctia ban bang
cach goi setProgress (max, progress, false),saudé hién thithéng bdo. Khi
hoat dong dién ra, progress tédng dan va cap nhat thong bao. Vao thoi diém cubi hoat
dong, progress nén bang max. Cach théng thuong dé goi setProgress () 1a dat
max cé gia tri 100, sau dé tadng progress dwéi dang gia tri “phan trdm hoan thanh”
(“percent complete” value) cho hoat déng.

Ban c6 thé roi khoi progress bar khi hoat ddng da hoan thanh, ho&c hady né. Trong ca
hai trwéng hop, hay nhé cap nhat van ban cua théong bao dé cho thay réng hoat dong
da hoan thanh. Dé hdy progress bar, goi setProgress (0, 0, false).Vidu:
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mNotifyManager =
(NotificationManager) getSystemService (Context.NOTIFICATION SERVICE) ;
mBuilder = new NotificationCompat.Builder (this);
mBuilder.setContentTitle (“Picture Download”)
.setContentText (“Download in progress”)
.setSmallIcon(R.drawable.ic notification);
// Khoi déng mét hoat déng dai trong ludng chay nén (background thread)
new Thread/(
new Runnable () {
@QOverride
public void run() {
int incr;
// Chay hoat déng “dai dong” nay 20 lan
for (incr = 0; incr <= 100; incr+=5) {
// Thiét 1ap thanh mé ta trang thai tién trinh téi gid tri cao
// nhit, sb phan trdm hodn thanh hién tai va trang thai xac dinh
mBuilder.setProgress (100, incr, false);
// Hién thi progress bar 14n diu tién.
mNotifyManager.notify (0, mBuilder.build());
// Cho ludng nghi va thtuc didy hoat déng chiém thdi gian
try {
// Nghi trong 5 gidy
Thread.sleep (5*%1000) ;
} catch (InterruptedException e) {

Log.d (TAG, “sleep failure”);

}
// Khi vong ldp dugc hoan thanh, cdp nhat thdéng bao
mBuilder.setContentText (“Download complete”)
// Huy progress bar
.setProgress (0,0, false) ;

mNotifyManager.notify (ID, mBuilder.build());

}
// Khdi d6ng ludng bdng cach goi phuong thtic run() trong Runnable cua nd

) .start ()

Cac théng bao két qua duoc trinh bay & Hinh 6. Bén trai 14 anh chup nhanh cla théng
b&o trong khi hoat déng dang dién ra; bén phai la &nh chup nhanh cta théng bao sau
khi hoat déng da hoan thanh.
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Hinh 6. Progress bar trong va sau khi dién ra hoat dong.

Hién thi mot thanh mé ta trang thai activity lién tuc

D& hién thi mot thanh moé ta trang thai activity khdng xac dinh, hay thém trinh nay vao
théng bao bang cach s dung setProgress (0, 0, true) (hai tham sb dau tién
bi bd qua), sau d6 hién thi thong bao. Két qua nhan dwoc sé |a mot thanh mé ta trang
thai cung kiéu véi progress bar, ngoai trir hoat canh (animation) cia né dang dién ra.

Pua ra théng bao vao lic bat dau hoat ddng. Hoat cadnh sé& chay cho dén khi ban
chinh slra thong bao cta minh. Khi hoat dong hoan thanh, goi setProgress ()
setProgress (0, 0, false), sau d6 cap nhat thong bao dé hdy thanh mo ta
trang thai activity. Hay luén lam diéu nay; bang khoéng, hoat canh sé chay ngay ca khi
hoat déng d& hoan thanh. Béng thdi, hdy nhé thay ddi van ban clia théng bao dé chi
ra rdng hoat dong da hoan tat.

Dé& xem céach thirc cac thanh mé ta trang thai activity hoat dong, hay tham chiéu dén
doan ma nho trwdc d6. Tim dén cac dong ma sau:

// Thiét 1ap cho thanh mé tad trang thai tién trinh gid tri cao nhéit,
// sb6 phdn trdm hoan thanh hién tai va trang thii “xdc dinh”
mBuilder.setProgress (100, incr, false);

// Hién thi théng bao

mNotifyManager.notify (0, mBuilder.build());

Thay thé nhirng dong ban vira tim thdy béng cac dong sau:

// Thiét 14p mét thanh mé ta trang thai activity cho hoat déng cé db
// dai khéng xa&c dinh

mBuilder.setProgress (0, 0, true);

// Pua ra théng bio

mNotifyManager.notify (0, mBuilder.build()) ;

Thanh mé ta trang thai két qua duwoc trinh bay & Hinh 7:

Picture Download

O

Hinh 7. M6t Thanh mé ta trang thai activity dang chay.
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Cac layout thong bao tuy chinh

Framework théng bao cho phép ban dinh nghia mét layout théng bao tuy chinh (custom
notification layout), layout nay dinh nghia hinh thirc hién thij ctia théng bao trong mét dbi
twong RemoteViews. Thong bao cé layout tuy chinh twong tw cac thong bao thudng,
ngoai trir ching dwoc dya trén mdt RemoteViews dinh nghia trong file layout XML.

Chiéu cao kha dung ctia mét layout théng bao tily chinh phu thudc vao view théng
bao. Layout view thdng thudng bi gi¢i han & 64 dp, con layout view mé rong bi gidi
han & 256 dp.

DPé dinh nghia mat layout théng bao tlly chinh, hay bat dau bang cach khéi tao mot
ddi twong RemoteViews c6 thé dién (inflate) tir file layout XML. Sau dé, thay vi goi
cac phuwong thirc nhw setContentTitle (), hdy goi setContent (). Dé thiét
lap nodi dung chi tiét trong théng bao tuy chinh, hdy s dung cac phwong thirc trong
RemoteViews dé thiét 1ap gia tri cho con cla view:

1. Tao mdét layout XML cho théng bao trong mét file riéng biét. Ban cé thé st dung bat
c tén file nao minh mudn, nhwng phai st dung dudi mé réng .xml.

2. Trong &rng dung cla minh, ban hdy sir dung cac phwong thirc RemoteViews
dé& xac dinh bidu twong va van ban cta théong bao. Pat ddi twong RemoteViews
vao NotificationCompat.Builder cla ban bdng cach goi setContent ().
DPirng thiét 1ap mot Drawable nén trén déi twong RemoteViews cla ban, bi vi
didu nay c6 thé khién mau van ban tré nén khé doc.

Lé&p RemoteViews cling chra cac phwong thirc ma ban cé thé dé& dang st dung
dé& thém mot Chronometer hodc ProgressBar vao layout clia théng bao. Dé biét
thém thong tin vé& cach tao layout tlly chinh cho théng bao, mi ban tham khao tai liéu
RemoteViews.

Chu y: Khi st dung layout théng béo tuly chinh, ban phai thuc sw can trong d& dam bao
layout tlly chinh ctia minh c6 thé 1am viéc véi cac chiéu xoay ciing nhw d6 phan gidi khac
nhau cla thiét bi. Loi khuyén nay ap dung cho moi layout View, né ciing dac biét quan
trong déi v&i cac thong béo, béi khdng gian trong ngan théng bao rat han ché. Bing lam
cho layout tly chinh ctia minh phirc tap qua mirc, déng thdi chéc chan réng ban kiém
thtr né v&i nhiéu cau hinh khac nhau.

S’ dung tai nguyén style cho van ban thong bao tuy chinh

Hay luén s dung tai nguyén style cho cac phan van ban trong théng béo tly chinh.
Mau nén cua théng bao c6 thé thay déi qua nhirng thiét bi va phién ban khac nhau,
song viéc st dung tai nguyén style gidp ban giai quyét bai toan nay. Bat dau tir Android
2.3, hé thdng xac dinh mét style cho van ban layout théng bao chuan. Néu sir dung
cuing style trong cac (ng dung cho Android 2.3 va c&p cao hon, ban sé dam bao rang
van ban ctia minh ndi bat trén nén hién thi.
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5.6 Thanh phan tuy chinh

Android dwa ra mdt mé hinh phirc tap va cau tric manh mé cho viéc xay dung giao dién
ngudi dung, dua trén cac 1p layout co ban la View va ViewGroup. Dé bét diu, nén
tang bao gdm moét loat View va I&p con ViewGroup dwng sén - dwoc goi twong (ng 1a
cac widget va layout - ma ban c6 thé sir dung khi xay dwng giao dién ngudi ding cho
minh.

Mot phan danh sach widget c6 sn bao gdbm Button, TextView, EditText,
ListView, CheckBox, RadioButton, Gallery, Spinner, cung v&i do la
nhidu widget cho nhitng muc dich dac biét, gbm AutoCompleteTextView,
ImageSwitcher va TextSwitcher.

C6 mat trong sb6 cac layout c6 sdn la LinearLayout, FrameLayout,
RelativelLayout va nhitng dbi twong khac. Dé tham khédo thém vi du, xem muc
“Common Layout Objects” (“Cac dbi twong layout théng thwdng”).

Néu khéng c6 widget va layout cé s&n nao phil hop v&i nhu ciu clia ban, hay tw tao I6p
con View. Chi can diéu chinh mét chat nhivng layout hodc widget c6 sén 1a ban da cé
thé tao I&p con cho chiing va ghi dé cac phwong thire cia chung.

Viéc tw tao cac I1&p con View gilp ban didu khién chinh xac giao dién va cac chirc ndng
cGa mét phan tr man hinh. Bé dua ra y twdng vé diéu khién ban cé v&i cac view tuy
chinh, duéi day cung cép vai vi du dé ban c6 thé thyc hién vai viéc véi chung:

«  Ban c6 thé tao mét kiéu View tw thiét k& hoan toan, vi du nhw mot nit baAm “volume
control” (“diu khién am lwong”) cé dwoc tir viéc str dung dd hoa 2D.

+  Ban c6 thé két hgp mot nhém thanh phan View vao mét thanh phan don méi dé tao
mot vai thi gibng nhuy ComboBox (két hop danh sach popup va trwdng van ban
nhap tw do), mét diéu khién bd chon hai chiéu (dual-pane selector control) - day
chinh I& mét khung gdm hai phan trai va phai, méi phan chira mét danh sach ma
tai d6 ban c6 thé gan lai (di chuyé&n) phan t& gitra hai danh sach, ...

«  Ban c6 thé ghi dé Ién cach ma thanh phan EditText dwoc dwng trén man hinh. (Bai
hwéng dan vé Notepad - Notepad Tutorial st dung cach lam nay dé tao hiéu (rng
dep va tao mét trang ghi chu dang dong).

+  Ban c6 thé bat nhitng sw kién khac nhw &n phim va x& ly ching theo cach riéng
(chang han nhw cho mét trd choi).

Cac muc dwdi day trinh bay cach thire tao View tuy chinh va dung chung trong trng

dung. D& c6 thém théng tin chi tiét, xem 16p View.

Phuong phap co ban

Dwéi day la kién thirc tbng quan & mirc nang cao vé nhirng diéu ban can biét dé bat
dau tao thanh phan View cla riéng minh:

1. M& rong mét Iop View hién cd hodc I&p con chira I&p clia ban.

2. Ghi d& moét sb phwong thire tiy I&p cha. Cac phwong thire cla I&p cha bi ghi dé sé
bat dau vdi ‘on’, vi du nhw onDraw (), onMeasure () va onKeyDown () . Thao
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tac twong ty voi cac sy kién on. .. trong Activity hogc ListActivity ma
ban ghi dé cho toan vong doi va cac ham khac.

3. S dung I&p m& rong mai clia ban. M6t khi d hoan tat, ban cé thé st dung Iép
mé& rdng maéi nay.
Mach nhé: Lép mé rong cé thé dwoc dinh nghia dwéi dang 16p ndi bd (inner class)
trong activity st dung ching. Piéu nay thuc sy hivu ich, béi né kiém soat cac truy
cap khong can thiét t&i 16p mé rong (cé thé ban mudn tao mét View & dang public
cho nhirng muc dich st dung réng hon trong &rng dung ctia minh).

Thanh phan tuy chinh hoan toan

Thanh phan tuy chinh hoan toan cé thé dwoc dung dé tao ra thanh phan dd hoa hién
thi theo cach ban muén. C6 1&, mét bd do VU (VU meter) gidng nhw ddng hé do xang
hodc mot danh sach bai hat theo chiéu doc, tai day mét qua bong di chuyén doc theo
cac tir d& ban co thé hat cling véi may karaoke. B4t ké theo cach nao, ciing cé th gi d6
ma nhirng thanh phan cé s&n khéng lam dwoc, cho du ban da cb géng két hop chung.

That may 1a ban c6 thé dé& dang tao ra cac thanh phan cé giao dién ciing nhw hanh
vi minh muén, cé 1& diéu nay chi bi han ché b&i kha néng twéng twong cia ban, kich
thwé'c man hinh va hiéu nang x& ly hién tai (cadn nhé rang, diéu hién nhién Ia &ng
dung cta ban phai chay nhirtng (r‘ng dung vé&i hiéu ndng kém hon may tinh d& ban
(workstation)).

Dé& tao mot thanh phan tuy chinh hoan toan:

1. Thanh phan phé bién nhat ma ban c6 thé mé rong 1a View, nén thwdng thi ban sé
bat d&u bang cach mé rong né dé tao thanh phan cip cao méi cho minh.

2. Ban c6 thé cung cap mét phwong thirc khéi tao c6 kha nang 1y cac thudc tinh va
tham sé tir XML. Ngoai ra, ban ciing c6 thé str dung céc thudc tinh va tham sé cta
minh (c6 thé 1a mau séc va do dai ctia bd do VU, hodc chiéu rong va do giam cla
kim,...).

3. Cb thé ban s& mubn tao cac trinh I&ng nghe sy kién , phwong thic truy cap va
chinh stra thudc tinh riéng, va ciing c6 thé la nhitng hanh vi phirc tap hon trong
I&p thanh phan.

4. Chéc han ban s& mudn ghi d& 1én onMeasure () va onDraw () néu mudn thanh
phan d6 hién thj diéu gi dé. Trong khi ca hai phwong thirc trén déu cé hanh vi mac
dinh, onDraw () mac dinh sé& khéng lam gi, con mac dinh onMeasure () ludn thiét
lap kich thwéc 100x100 - c6 thé day khong phai la diéu ban mubn.

5. Céac phuong thirc on... khac ciing cé thé bj ghi dé theo yéu cau.
Mé& rong onDraw () va onMeasure ()

Phwong thirc onDraw () mang dén cho ban mét khung vé canvas (canvas); trén khung
nay, ban c6 thé thyc thi bat ¢ thir gi minh mudn: D6 hoa 2D, cac thanh phan chuan
hoac tuy chinh khac, van ban dwoc dinh kiéu trinh bay (styled text), hoac bat ky thi gi
khac ban cé thé nghi dén.
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Ghi cha: Diéu nay khong ap dung cho d6 hoa 3D. Néu muén st dung dd hoa 3D, ban
phai mé& rong SurfaceView thay vi View, ddng thdi vé tr mot ludng (thread) riéng
biét khac. Xem vi du vé GLSurfaceViewActivity d& c6 thém thong tin chi tiét.

onMeasure () la phwong thirc lién quan nhiéu hon mét chut. onMeasure () la
phan quan trong trong méi lién hé gitra thanh phan cta ban va déi twong chira cla
nd. onMeasure () dwoc ghi dé dé bao cdo mét cach hiéu qua va chinh xac két qua do
cta nhirng thanh phdn ma né chira. Viéc nay dwoc thwc hién phirc tap hon mét chut
b&i cac yéu cau vé gi6i han tir cha (dwoc truyén vao qua phwong thirc onMeasure () )
cling nhw bdi yéu cau goi phwong thirc setMeasuredDimension () v&i chiéu dai
va chiéu cao do lwéng khi chiing da dworc tinh toan. Néu ban khéng goi dwoc phwong
thirc nay tr mot phwong thirc onMeasure () ghi d&, két qua sé la mot ngoai 1€ tai thoi
diém doé.

O mirc cao, thuc thi onMeasure () & nhw sau:

6. PhuongthtrconMeasure () bighidésédwocgoivéinhingthdngsbdolwongvéchiéu
réng va chiéu cao (cac tham sd widthMeasureSpec va heightMeasureSpec,
ca hai déu la ma dang sb nguyén biéu dién dd dai). Cac théng sb do lwéong trén
nén dwoc coi la yéu cAu vé giéi han chiéu rong va chiéu dai do lwéng ma ban nén
dwa ra. Ban c6 thé tim thdy ngudn tham khao day du vé cac loai han ché ma nhirng
thong sé nay co thé doi héi trong tai liéu tham chiéu duwéi View. onMeasure (int,
int) (tailiéu nay da lam rat tot viec gidi thich toan bd hoat déng do lwong).

7. Phuong thirc onMeasure () trong thanh phan cta ban nén tinh toan mét chiéu
réng va chiéu cao do lwong sé duwoc yéu ciu dé dung thanh phan dé. Phuong
thirc nay nén thir lam viéc véi cac théong sé dwoc truyén vao, mac du né co thé lya
chon bé qua chung (trong trwdng hop nay, déi twong cha cé thé chon viéc dé lam,
bao gébm cét (clipping), cudn (scrolling), ném ra (throwing) mét ngoai Ié (exception),
hodc yéu ciu onMeasure () thi lai lan niva véi nhitng théng sb do lwong khac).

8. Khi da tinh xong chiéu réng va chiéu cao, phuong thirc
setMeasuredDimension (int width, int height) phai dwoc goi voi
cac thong sb do lwéng da tinh toan. Néu that bai, két qua tra vé mot ngoai 1é duoc
ném ra.

Sau day la tdng quan vé mét sd phwong thirc chuén khac ma framework c6 thé goi trén
Cac view:
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Phuong thrc Mo t3

Tao

Layout
(bd cuc)

Dwng hinh
(drawing)

Phwong thirc khéi tao

onFinishInflate ()

onMeasure (int, int)

onLavout (boolean, int, int, int,

int

onSizeChanged (int, int, int, int)

onDraw (Canvas)

Gdm c6 mét dang
phwong thirc khdi
tao dwoc goi khi view
dwoc tao ra tr ma
ngudén va moét dang
dwoc goi khi view
dwoc tao tr mot file
layout. Dang thi hai
nén phan tich va ap
dung bét cir thudc
tinh nao xac dinh
trong file layout.

Puwoc goi sau khi
mot view va tat ca
con clia né dwoc tao
tor XML.

Puoc goi dé xac
dinh yéu cau vé
kich thuwdc cho view
nay cung tat ca con
cla noé.

Puwoc goi khi view
nay can gan mot kich
thwde va vi tri cho tat
cé con cla no.

Puwoc goi khi kich
thwoc cla view nay
thay déi.

bPwoc goi khi view
sap dwng ndi dung
cua no.
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X ly sy kien | onKeyDown (int, KeyEvent)

onKevyUp (int,

KevyEvent)

onTrackballEvent (MotionEvent)

onTouchEvent (MotionEvent)

Focus onFocusChanged (boolean, int, Rect)

onWindowFocusChanged (boolean)

Gan onAttachedToWindow ()

(attach)

onDetachedFromWindow ()

onWindowVisibilityChanged (int)

Vi du vé View tuy chinh

Puwoc goi khi mét sy
kién ban phim mai
xay ra.

Pugc goi khi mét sy
kién tha phim xay ra.

BPuwoc goi khi mét sw
kién chuyén dong bi
[an xay ra.

BPuoc goi khi mét sy
kien chuyén dong
trén man hinh cam
(rng xay ra.

Puwoc goi khi view
duwoc focus hoac
mét focus.

Puwoc goi khi clra
s6 chtva view dwoc
focus hoac mat focus.

Puwoc goi khi view
duoc gan vao mot
ctra sb.

Puwoc goi khi view
dwgc g& khdi clra
s6 gan véi no.

Puwgc goi khi trang
thai hién thi (visibility)
clia ctra sd chira view
thay déi.

Vi du mau CustomView trong tai liéu “AP| Demos” (“Cac ban demo API”) cung cp vi du
vé mét View da dwoc tuy chinh. View tily chinh dwoc dinh nghia trong 16p LabelView.

LabelView minh hoa mét sé khia canh khac nhau ctia cac thanh phan tuy chinh:

«  M& rong I6p View cho mét thanh phan tuy chinh hoan toan.

+  Tham sbé héa (parameterize) phwong thirc khéi tao ndo nhan cac tham sé dwoc
dinh nghta trong file XML cta view. Mét vai trong sé ching dwoc truyén qua Iop
View cha, nhwng quan trong hon, co6 mét sb thudc tinh tuy chinh dwgc dinh nghia

va str dung cho LabelView.
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«  Céac phuwong thrc public chuadn cla kiéu ma ban mudn thdy cho mét thanh
phén nhan (label component), vi du nhv setText (), setTextSize (),
setTextColor ()...

* Phuwong th*c onMeasure ghi dé xac dinh va thiét 1ap kich thwdc khi dyng cua
thanh phan. (Lwu y, trong LabelView, cong viéc thyc sy dwgec hoan thanh béi mét
phuwong thirc private measurewidth () ).

+  Phuong thirc onDraw () ghi d& v& nén nhan trén khung canvas dwoc cung cap.

Ban c6 thé thdy mot s6 mau st dung clia View tlly chinh LabelView trong custom view 1.xml
tlr phan nhitng vi du méu. Cu thé, ban cé thé thay sw két hop clha ca hai bd tham sb
namespace android: va bd tham sb namespace tlly chinh app : . Cac tham sb app : nay
Ia nhirng tham sb ty chinh ma LabelView nhan dién va lam viéc cung, dwoc dinh nghia
trong mét I&p ndi bd bén trong cac I&p dinh nghia tai nguyén R mau.

Cac diéu khién hén hop

Néu khéng mudn tao mét thanh phan tiy chinh hoan toan, ban hay tim cach dat mot
thanh phan cé thé tai st dung chira nhém diéu khién da ton tai, sau dé tao mét thanh
phan hén hop (Compound Component), hay con goi & diéu khién hén hop (Compound
Control) d& thda man yéu cau ban dwa ra. N6i ngén gon, diéu nay nhém mét loat diéu
khién (ho&c view) don nguyén hon thanh mét nhém muc cé lién quan 16gic v&i nhau va
nhém nay cé thé dwoc coi la mét phan tir don 18. Vi du, mdt Combo Box cé thé dwoc
coi nhw mot sw két hop cla trwong EditText mét dong va mét button diéu chinh v&i mot
PopupList gan vao. Néu ban nhén button va chon thr gi d6 t&r danh sach, né sé dién
vao trwong EditText. Bén canh d6, néu muébn, ngwoi ding cling co thé gé truc tiép cai
gi do vao bén trong trwdng EditText.

Trong Android, thwc ra da cé hai View khac san sang lam viéc nay: Spinner va

AutoCompleteTextView, nhwng du sao thi khai niém vé Combo Box cling la moét
vi du dé hiéu.

Dé& tao mot thanh phan hén hop:

1. Xuét phat diém thwong la mot loai layout nao do; vi vay, hay tao mét Iép mé réng
layout. Trong vi du nay vé Combo box, ching ta s& s dung LinearLayout (layout
tuyén tinh) v&i hwéng thiét bi xoay theo chidu ngang. Can nhé rang, cac layout
khac c6 thé dwoc 16ng bén trong, nén thanh phan hén hop cé thé cé cau tric va
mirc dd phire tap tly y. Lwu y, twong tw mot Activity, ban c6 thé sir dung phwong
phap khai bao (dwa trén XML) dé tao cac thanh phan chira trong dé, hoac ban ciing
c6 thé 16ng ching bang cach 1ap trinh tir ma nguén.

2. Trong phuwong thirc khdi tao clia I&6p maéi, hay cung cép bét clr tham sé nao Iép cha
muén, rdi truyén ching qua phwong thirc khéi tao cia 16p cha trwdc tién. Sau d,
ban c6 thé thiét 1ap cac view khac dé str dung trong thanh phan maéi ciia minh; day
la noi ban sé tao trwong EditText va PopupList. Lwu y, ban ciing c6 thé dwa cac
thudc tinh va tham sé ctia minh vao trong XML, va XML cé thé dwoc phwong thirc
khéi tao ctia ban lay ra va s dung.

3. Ban ciing c6 thé tao nhirng trinh l1&ng nghe sy kién ma cac view chira trong d6 cé
thé tao ra, vi du nhu mét phwong thirc lang nghe cho trinh 1&ng nghe sw kién click
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vao mét muc trong danh sach (List Item Click Listener) dé cap nhat ndi dung cta
EditText néu ngwoi diing chon mdt muc trong danh sach doé.

4. Bancling co thé tw tao thudc tinh cung v&i cac phwong thire truy cap va chinh stra
chung, vi du nhw cho phép gia tri EditText dwoc khi tao trong thanh phan, cling
nhw truy van ndi dung ctia né khi can.

5. Trong trwéng hop mé réng mét layout, ban khéng can ghi dé 1én cac phwong thire
onDraw () va onMeasure (), vi layout sé cé hanh vi mac dinh c6 kha nang lam
tdt viéc nay. Tuy nhién, néu can, ban van cé thé ghi dé chung.

6. Ban c6 thé ghi dé nhitng phuong thirc on. . . khac, vi du nhw onKeyDown (), dé
chon nhirng gia tri mac dinh tlr danh sach popup ctia mét combo box khi mét phim
nao dé dwoc nhan.

Tém lai, viéc st dung mét layout 1am co s& cho moét diéu khién tuy chinh dem lai rat
nhiéu lgi ich, bao gdm:

+  Ban c6 thé xac dinh layout béng cach sr dung cac file XML khai bao nhw véi man
hinh activity, hoac ban cé thé tao cac view mét cach tw doéng va 16ng chang vao
trong layout tlr ma ngudn.

+  Céc phuwong thirc onDraw () va onMeasure () (cung véi hdu hét nhitng phwong
thirc on... khac) sé cé hanh vi phu hop, nén ban khéng can phai ghi dé chang.

+  Cubi cung, ban c6 thé xay dwng cac view hén hop phirc tap mét cach tuy y, nhanh
chéng va tai str dung ching néu ching déu 1a thanh phan don.

Cac vi du vé diéu khién hén hop

Trong dw &an APl Demos di kém SDK, c6 hai vi du vé& danh sach - Vi du 4 (Example
4) va Vi du 6 (Example 6) bén duwéi Views/Lists biéu dién mot SpeechView mé rong
LinearLayout dé tao mét thanh phan hién thij cac trich d&n phat biéu. Cac 16p twong (rng
trong mdmau la List4.java vaList6.java.

Chinh stira mét kiéu View c6 san

C6 mét tuy chon gilp ban tao mét View tiy chinh d& dang hon, tiy chon nay ciing rat
hiru ich trong mét vai trwérng hop nhat dinh. Néu da tén tai s&n mot thanh phan twong
tw nhw y mudn, ban cé thé mé rong thanh phan va chi viéc ghi d& hanh vi ma minh
muén thay déi. Ban c6 thé lam moi th(r minh muén véi moét thanh phan tuy chinh hoan
toan; tuy nhién, bang cach bat dau véi mot I&p chuyén biét hon trong cay phan cép
View, ban cé thé thu dwoc nhiéu hanh vi thwe hién chinh xac diéu ban mudn lam.

Vi du, SDK chira mét 'ng dung NotePad trong cac vi du mau. Diéu nay ly giai cho
nhiéu khia canh cla viéc str dung nén tang Android, trong sb d6 14 viéc mé rong View
EditText dé& tao ghi chi dang dong (lined notepad). Day khong phai mét vi du hoan
h&o, va cac ham API thuc hién viéc nay cé thé thay ddi tir ban xem (preview) trudc
dé, song né van dwa ra nhirng ly gidi thich hop cho cac nguyén ly (principle).
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Néu ban chwa hoan thanh né, hay nhap ma nguén mau ctia NotePad vao Eclipse (ho&c
xem ma ngudn truc tiép trén lién két dwoc cung cap). Cu thé |a, hay xem dinh nghia
cla MyEditText trong file NoteEditor.java tai dia chi: http://developer.android.com/
samples/index.html.

O day, c6 mot sb diém can luu .

1.

binh nghia

L&p dwoc dinh nghia v&i dong sau:
public static class MyEditText extends EditText

0 NoO déng vai tro la I&p ndi bd bén trong activity NoteEditor, song vi la public
nén né co thé duoc truy cap duwdi dang NoteEditor.MyEditText tr bén
ngoai lép NoteEditor néu mubn.

o No la static, nghia la khéng tao cac “phwong thirc tdng hop” (“synthetic
method”) ma cho phép truy cap di¥ liéu tir I&p cha, ¢é nghia rdng né cé hanh vi
nhw moét I&p riéng biét hon Ia moét cai gi do6 lién quan chat ché véiNoteEditor.
Day la cach rd rang hon gilp tao cac I&p ndi bé néu ching khéng can truy cap
t&i trang thai tir I&p bén ngoai, gitr cho 16'p tao ra dwoc nhd gon, ddng thdi cho
phép né cé thé dwoc nhirng I16p khac st dung dé dang.

o N6 mé rong EditText, d6 la View ching ta da chon dé tuy chinh trong
trwdng hop nay. Khi ching ta hoan tat, I6p mai cé thé thay thé cho mét view
EditText théng thwong.

Khéi tao 16p

Nhw moi khi, I&p cha dwgc goi trwvdc. Hon niva, day khong phai phwong thire khéi
tao mac dinh ma la mét phwong thire khéi tao dwoc tham sb hoa. EditText dwoc
tao v&i nhirng tham sb d6 khi né duoc tao tlr mot file layout XML; do do, phwong
thirc khéi tao vira phai lay ching vé& vira phai truyén cho phuong thirc khéi tao
cua lép cha.

Cac phwong thirc ghi de

Trong vi du nay, chi cé mét phwong thire ghi dé: onDraw () - tuy nhién, cé thé co
nhiéu phwong thirc khac khi ban tao thanh phan tuy chinh ciia minh.

Déi véi vi du NotePad, viéc ghi dé 1én phwong thirc onDraw () cho phép ching ta
vé nhirng dong mau xanh Ién khung canvas cua view EditText (khung canvas
dwoc truyén téi phwong thirc onDraw () ghi d&). Phwong thire cha .onDraw ()
dwoc goi trwde khi phwong thire con két thic. Phwong thikc clia 16p cha nén dwoc
kich hoat, nhwng trong trucng hop nay, chung ta lam diéu d6 & budc cubi cung sau
khi d4 vé& cac dong minh mudn bao gém.

Str dung thanh phan tuy chinh

Bay gi®, chlng ta da c6 thanh phan tuy chinh ctia minh, nhwng lam sao dé cé thé
st dung né? Trong vi du NotePad, thanh phan tly chinh dwoc s dung truc tiép
tlr layout khai bao; vay nén, hdy nhin vao note editor.xml trong thw muc
res/layout.
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<view
class="com.android.notepad.NoteEditor$MyEditText”
id="Q@+id/note”
android:layout width="fill parent”
android:layout height="fill parent”
android:background="@android:drawable/empty”
android:padding="10dip”
android:scrollbars="vertical”

android:fadingEdge="vertical” />

o Thanh phan tuy chinh dwoc tao dwdi dang mét view chung trong XML, con 16p
duwoc xac dinh béi géi day da. Luu v, I6p ndi bd ching ta vira dinh nghia dwoc
tham chiéu bang cach str dung ghi chi (notation) NoteEditorSMyEditText,
day 1a cach chuan dé tham chiéu ti cac 16p ndi bd trong ngdn ngi 1ap trinh Java.

Néu thanh phan View tuy chinh khéng dwgc dinh nghia dwéi dang mét I&p noi
bd thi cach thay thé 1a ban c6 thé khai bao thudc tinh View véi tén phan tir XML
va loai bd thudc tinh class. Vi du:

<com.android.notepad.MyEditText
id="@+id/note”
. />

Lwu y, I&p MyEditText lic nay nam trong mét file riéng biét. Khi Iép dé duwoc
I6ng trong I&'p NoteEditor, k§ thuat nay sé khong hoat déng.

o Céc thudc tinh va tham sb khéac trong dinh nghia dwoc truyén vao phuwong
thirc kh&i tao thanh phan tuy chinh, sau dé truyén qua phuwong thirc khéi tao
EditText, nén chung 1a nhirng tham sé giéng nhau ma ban cé thé s& dung cho
mot view EditText. Lwu y, ban ciing c6 thé tw thém cac tham sé cla minh,
chung ta sé ban lai viéc nay sau.

Va d6 a tt ca nhirng gi ban can lam. Phai thiva nhan réng day la mét treong hop don
gian, song lai la chia khéa dé tao ra cac thanh phan tuy chinh chi vira da phirc tap &
murc ban can.

Mét thanh phan phirc tap hon cé thé ghi dé Ién cac phwong thirc on... nhiéu hon, déng
thdi dwa ra mot sd phuong thire tror gilip cGia ching, vé can ban 1a dé tuy chinh cac
thudc tinh va hanh vi. Gi¢i han duy nhét 1a tri twéng twong cla ban va nhirng gi ban
mudn thanh phan do thwc hién.

6. Xt ly dau vao tir ban phim

Hé théng Android dwa ra mét ban phim trén man hinh (on-screen keyboard) - duoc biét
dén nhu mét phwong tién nhap liéu mém (soft input method) - khi mét trwérng vén ban
trong giao dién ngudi dung dwoc focus. D& cung clp trai nghiém tét nhat cho ngudi
dung, ban c¢é thé xac dinh cac dac diém vé loai ddu vao minh muén (chdng han nhw
né 1a sé dién thoai hay dia chi e-mail) va hanh vi ctia phuong tién nhap liéu (chéng han
nhw né cé thwe hién hanh vi tw stra 16i v& ngl¥ phap hay khong).
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Ngoai cac phuwong tién nhap liéu trén man hinh, Android con hd tro ban phim cténg, nén
didu quan trong 1a r’ng dung clia ban phai téi wu trai nghiém ngwdi dung dé twong tac
c6 thé xay ra, cho du d6 1a ban phim gan kém.

Nhirng cht dé nay dwoc ban luan & cac muc dudi day.

6.1 Xac dinh kiéu phuong tién nhéap liéu

Mbi treng van ban déu phuc vu cho mét loai van ban dau vao twong (rng, chang han
nhw dia chi e-mail, s dién thoai, hay chi don thun & van ban dang chir. Vi vay, diéu
quan trong |a ban phai xac dinh kiéu dau vao cho tirng tréng van ban trong (rng dung
ctia minh, nhdm gitp hé théng hién thi phuong tién nhap liéu mém phi hop (chang han
nhw mét ban phim trén man hinh).

Bén canh nhirng loai button c6 s&n kém theo phwong tién nhap liéu, ban nén xac
dinh cac hanh vi, chdng han nhw phwong tién nay cé cung cap goi y chinh ta (spelling
suggestion) khong, hoac viét hoa dau dong cac cau mai va thay thé button ngat dong
bang mét button action, chang han nhw Done hodc Next. Muc nay sé chi cho ban thdy
cach xac dinh nhirng dac diém trén.

Xac dinh kiéu ban phim

Ban hay ludn khai bao phwong tién nhap liéu cho trwdng van ban ctia minh béng cach
thém thudc tinh android: inputType vao phan tlr <EditText>.

2 ABC 3 DEF

4 GHI B JKL 6 MNO

T PORS 8 Tuv 9 wxyz &2

*# 0+ Next

Hinh 1. Kiéu dau vao phone.

Vi du, néu ban mudn cé mét phwong tién nhap liéu cho viéc nhap sbé dién thoai, hay
st dung gia tri “phone”:

<EditText
android:id="@+id/phone”
android:layout width="fill parent”
android:layout height="wrap content”
android:hint="@string/phone hint”
android:inputType="phone” />
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LR R R R Signiﬂ

qwer t

o IS e BTN o AR )

{+ Z X ¢c v b nm &€

Done

Hinh 2. Kiéu dau vao textPassword.

Hodac, néu trwéng van ban 1 danh cho mat khau, hay st dung gia tri “textPassword”
dé trwong do che (conceal) dir liéu dau vao khi ngudi dung nhap:

<EditText
android:id="@+id/password”
android:hint="@string/password hint”
android:inputType="textPassword”

. />

Mét sb gia tri co thé dwoc ghi lai véi thudc tinh android: inputType va mot sé gia
tri c6 thé dwoc két hop dé dinh nghia giao dién cho phwong tién nhap liéu ciing nhirng
hanh vi thém vao.

Bat goi y chinh ta va cac hanh vi khac

Hey buddy. Wherw Send

qwer r tyu
a s d f gh j kI

& z x ¢c v bnm &

‘-.r" . Send

Hinh 3. Thém textAutoCorrect s& cung cap kha nang tw stra cac 16i chinh ta.
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Thudc tinh android: inputType cho phép ban xac dinh nhiéu hanh vi cho phwong
tién nhap liéu. Quan trong nhét, néu trwong vén ban cta ban dwoc danh cho dau vao
dang van ban co ban (chang han nhw cho mét tin nhan van ban), ban nén bat tinh nang
tw stba chinh ta v&i gia tri “textAutoCorrect”.

Ban c6 thé két hop cac hanh vi va kiéu phwong tién nhap liéu khac nhau véi thudc tinh
android:inputType. Vi du, day la cach dé tao mot trwdng van ban cé chirc ndng
viét hoa tir dau tién cia mot cau va tw stea I18i chinh ta:

<EditText
android:id="@+id/message”
android:layout width="wrap content”
android:layout height="wrap content”
android:inputType=
“textCapSentences|textAutoCorrect”
/>

Xac dinh action cila phuong tién nhap liéu

Hau hét cac phwong tién nhap lieu mém déu cung cdp mot button action cho ngudi
dung & goc dwdi cung, phu hgp véi trwong van ban hién tai. Theo mac dinh, hé
théng str dung button nay cho ca action Next (tiép theo) hodc Done (hoan thanh),
trir phi trwéng van ban clia ban cho phép c6 nhiéu dong (chdng han nhw véi andro
id:inputType="textMultiLine”); trong trwdng hop nay, button action la dau
ngat dong. Tuy nhién, ban cé thé xac dinh thém nhirng action cé kha nang phti hop
v&i trwdng van ban hon, chang han nhw Send hay Go.

Dé& xac dinh button action cho ban phim, hay st dung thudctinhandroid: imeOptions
v&i moét gia trj action nhw “actionSend” hay “actionSearch”. Vi dy:

Hinh 4. Button Send xuat hién khi ban khai bdo android:imeOptions=
"actionSend”.

<EditText
android:id="@+id/search”
android:layout width="fill parent”
android:layout height="wrap content”
android:hint="@string/search hint”
android:inputType="text”

android:imeOptions="actionSend” />

Sau d6, ban c6 thé Idng nghe phim dwoc nhan trén button action béng cach xac dinh
mot TextView.OnEditorActionListener cho phdn tir EditText. Trong trinh
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I&ng nghe, hay phan hdi ID cla action IME (input method editor - trinh chinh stra
phwong tién nhap liéu) pht hop xac dinh trong Iép EditorInfo, chdng han nhw
IMEiACTIONisEND.Vidw

EditText editText = (EditText) findViewById(R.id.search);
editText.setOnEditorActionListener (new OnEditorActionListener () {
@Override

public boolean onEditorAction (TextView v, int actionId, KeyEvent event) ({
boolean handled = false;
if (actionId == EditorInfo.IME ACTION SEND) {
sendMessage () ;
handled = true;
}

return handled;

1) ;

6.2 XU ly trang thai hién thi cia phuong tién nhap liéu

Khi mét trweérng van ban nhan hodc bi mét forcus Android hién thi hodc &n phwong tién
nhap liéu (chdng han nhw ban phim trén man hinh) mét cach twong trng. Hé théng
ciing ra quyét dinh vé cach thirc giao dién ngwdi dung va trwéng van ban xuét hién trén
phwong tién nhap liéu. Vi du, khi khdng gian doc trén man hinh bi rang buéc, truedng
van ban sé 14p day toan bd khong gian trén phwong tién nhap liéu. Béi véi hau hét iing
dung, cac hanh vi mac dinh da théda man nhu cau.

DU vay, trong mét sb trwdng hop, ban cé thé mubn diéu khién trang thai hién thj dwoc
cla phwong tién nhap liéu trwc tiép hon va xac dinh cach ban muén layout xuét hién
khi phwong tién nhap liéu hién dién. Muc nay sé giai thich cach diéu khién va phan hoi
trang thai hién thi dwoc ctia phuwong tién nhap liéu.

Hién thi phuong tién nhap liéu khi activity khéi déng

Mac du dat focus vao trwérng van ban thir nhat trong layout khi activity khéi déng, song
Android lai khdng hién thi phwong tién nhap liéu. Hanh vi nay 1a phu hop, bdi viéc nhap
van ban cé thé khong phai 1a nhiém vu chinh trong activity d6. Tuy nhién, néu viéc
nhéap van ban la nhiém vu chinh (chéng han nhv & man hinh dang nhap), ban sé muén
phuwong tién nhap liéu xuét hién theo mac dinh.

Pé& hién thi phwong tién nhap liéu khi activity khéi dong, hay thém thudc tinh
android:windowSoftInputMode cho phan t& <activity> véi gia tri
“stateVisible”. Vidu:
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<application ... >
<activity
android:windowSoftInputMode="stateVisible” ... >
</activity>
</application>

Ghi cha: Néu thiét bi ciia ngudi dung cé ban phim cirng di kém, phwong tién nhap
liéu mém sé khéng xuét hién.

Hién thi phuong tién nhap liéu theo nhu cau

Néu c6 mét phwong tién nhap liéu trong vong doi cla activity ma tai day, ban muén
dam bao phwong tién nhap liéu phai hién dién, hdy sir dung InputMethodManager
dé hién thj no.

Vi du, phwong thire sau ldy mét View ma tai day, ngwdi ding can phai nhap liéu vao
View nay, goi requestFocus () dé focus vao View, sau dé goi showSoftInput ()
dé m& phwong tién nhap liéu:

public void showSoftKeyboard (View view) {
if (view.requestFocus()) {
InputMethodManager imm = (InputMethodManager)
getSystemService (Context.INPUT METHOD SERVICE) ;
imm.showSoftInput (view, InputMethodManager.SHOW IMPLICIT) ;

}

Ghi chi: M6t khi phwong tién nhap liéu da hién thi, ban khéng nén &n né bang cach
lap trinh m& ngudn nira. Hé thdng 4n phwong tién nhap liéu khi ngwoi dung hoan
thanh tac vu trong trwéng van ban, hoac ngwdi dung cé thé &n né véi mot diéu khién
ctia hé théng (chéng han nhw véi button Back).

Xac dinh cach thic phan héi cta giao dién ngusi dung

Khi phwong tién nhap liéu xuét hién trén man hinh, né sé lam giam khéng gian hién co
clia giao dién ngwdi dung trong ng dung. Hé thdng ra quyét dinh la né nén diéu chinh
phan hién thi clia giao dién ngwoi dung, nhwng cé thé né khong thye hién diéu nay
ngay lic d6. D& dam bao hanh vi tét nhat cho (ng dung ctia minh, hay chi ra cach ban
muén hé théng hién thj giao dién ngudi dung ctia minh trong phan khéng gian con lai.

Dé& khai bao cach phan hdi ma ban mong muédn trong mét activity, st dung thudc tinh
android:windowSoftInputMode trong phan tir <activity> cla file ké khai v&i
mot trong sé nhirng gia tri “adjust” (“diéu chinh”).
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Vi du, nhdm dam bado hé théng thay déi kich thuwéc layout cho phan khéng gian hién
tai - diéu nay dadm bao rdng moi nodi dung ctia layout déu cé thé dwoc truy cap - str dung
“adjustResize”:

<application ... >
<activity
android:windowSoftInputMode="adjustResize” ... >
</activity>
</application>

Ban c6 thé két hop thong sb didu chinh & trén va&i théng sb vé trang thai hién thi cia
phwong thire nhap liéu ban dau ttr bén trén:

<activity

android:windowSoftInputMode="stateVisible|adjustResize” ... >

</activity>

Xac dinh “adjustResize” |4 viéc thwe sy quan trong néu giao dién ngudi ding cla
ban bao gém céc diéu khién ma ngwdi dung cé thé can dé truy cap ngay lap tirc sau
khi ho&c trong khi thuwe hién nhap van ban dau vao. Vi du, néu ban sir dung mét layout
twong d6i dé d&t mot button bar & cudi man hinh, hdy dung “adjustResize” dé thay
ddi kich thuwéc layout sao cho bar d6 xuét hién trén phwong tién nhap liéu.

6.3 Hé tro diéu huéng qua ban phim

Ngoai cac phuong tién nhap liéu mém (chang han nhw ban phim trén man hinh),
Android con hé tro cac ban phim vat ly gén vao thiét bj. Ban phim khéng chi dem lai
mot ché d6 thuan tién cho viéc nhap liéu van badn ma con cung cdp mot cach thirc dé
nguwdi dung diéu hwdng va twong tac véi rng dung. Mac du hau hét thiét bi cadm tay
nhw dién thoai déu st dung cdm (ng lam ché dd twong tac chinh, song may tinh bang
va cac thiét bj twong tw ngay cang tré nén phd bién va nhiéu ngwdi ding thich str dung
phu kién ban phim gan thém vao.

Nhw nhiéu thiét bi Android tirng cung cap loai trai nghiém nay, diéu quan trong 1a ban
phai t&i wu (rng dung cGia minh dé hé tro twong tac qua ban phim. Muc nay mé ta cach
ban c6 thé hd tro' tét hon cho viéc diéu huwéng véi ban phim.

Ghi chu: Viéc hé tro didu hwéng theo hwdng trong trng dung cla ban rat quan
trong dé& ddm bao ngudi dung cé thé truy cap dwoc ma khéng can dung cac hé tro
trwc quan. Viéc hd tro day di viéc diéu huéng theo hwéng trong (rng dung ciling
giup ban kiém thtr giao dién nguwdi dung véi cac céng cu nhw uiautomator.
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Kiém th{ ing dung

Ngudi dung cé thé da duyét (rng dung clia ban béng ban phim, béi vi hé théng Android
bat hau hét cac hanh vi can thiét theo méac dinh.

TAt ca cac widget twong tac cung cap béi framework Android (chang han nhw But ton
va EditText)déu cé thé nhan focus. Diéu nay cé nghia rang, nguwdi ding cé thé didu
hwéng véi cac thiét bi didu khién nhw D-pad hodc ban phim va mdi widget sé sang lén
hodac ngugc lai, thay doi giao dién ctia né khi né dwoc focus vao.

Dé& kiém thr 'ng dung clia ban, hay:
1. Cai d&t (’ng dung trén mot thiét bi cé s&n ban phim phan cing.

Néu thiét bi phan ctrng clia ban khéng cé ban phim, hay két nbi ban phim Bluetooth
ho&c mét ban phim USB (méc du khéng phéi moi thiét bi déu hé tre phu kién USB).

Ban ciing c6 thé s dung trinh gia lap (emulator) Android:

1. Trong AVD Manager, nh4n vao New Device (thiét bi méi) hodc chon mét profile
c6 sén va nhan Clone (tao ban sao).

2. Trong clra s6 hién ra, hdy dam bao rang Keyboard va DPad duwoc bat.

2. Dé kiém th&r trng dung, hay chi dung phim Tab dé diéu hwdng trén giao dién nguoi
dung, dam bao rang méi diéu khién trong dé déu nhan dwoc focus khi can.

Tim xem c6 thue thé nao duwoc focus khéng nhw y ban muébn khong.

3. Bé&t dAu tir khi ’ng dung khéi dong va thay vao do, hay ding cac phim diéu hwéng
(phim mdi tén trén ban phim) dé& duyét ¢ng dung.

T mdi phan tlr cé thé dwoc focus trong giao dién ngudi dung, nhan Up (Ién),
Down (xudng), Left (trai), Right (phai).

Tim xem cé thue thé nao duoc focus khdng nhw y ban muébn khéng.

Néu ban gép bat ct thwc thé ndo ma tai dé khi ban dang diéu hwéng véi phim Tab hodc
didu khién didu hwéng khéng nhw y mudn, hay xac dinh vi tri nén dwoc focus trong
layout. Diéu nay sé dwoc ban luan & muc sau.

XU ly viéc diéu huéng dung phim Tab

Khi ngwdi dung diéu hwéng trén (’ng dung clia ban bang phim Tab, hé théng chuyén
focus gitra cac phan tlr dwa trén thi tw ma ching xuét hién trong layout. Vi du, néu ban
st dung mét layout twong ddi (relative layout) va thi tw cac phan t& trén man hinh khac
v&i trong file, ban phai tw xac dinh th( tw focus theo cach thl cong.

Vi du, trong layout duéi day, hai button dwo'c sép xép & bén phai va mot trwdrng van ban
dwoc sap xép phia bén trai cia button thi hai. Dé truyén focus tlr button thir nhat toi
trirdng van ban, sau do la button th hai, layout phai xac dinh rd th ty focus cho tirng
phan t& ma c6 thé focus vao véi thuédc tinh android:nextFocusForward:
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<RelativelLayout ...>
<Button
android:id="@+id/buttonl”
android:layout alignParentTop="true”
android:layout alignParentRight="true”
android:nextFocusForward="Q@+id/editTextl”
/>
<Button
android:id="@+id/button2”
android:layout below="@id/buttonl”
android:nextFocusForward="@+id/buttonl”
/>
<EditText
android:id="@id/editTextl”
android:layout alignBottom="@+id/button2”
android:layout toLeftOf="@id/button2”
android:nextFocusForward="Q@+id/button2”

/>

</Relativelayout>

Luc nay, thay vi chuyén focus tir buttonl t&i button2, sau d6 1a editText1, viéc
chuyén focus pht hop véi giao dién trén man hinh: Tl buttonl téi editTextl rdi
t&¢i button?2.

XU ly viéc diéu hudng theo huéng

Ngu i dung ciing cé thé diéu huwéng (ring dung clia ban bang cach dung cac phim mii
tén trén ban phim (hanh vi twong tw nhuw khi diéu hwéng véi D-pad hodc bi lan). Hé
thdng cung cAp mot duw doan tbt nhat cho view nén dwoc focus, theo hwéng da xac dinh
dwa trén layout ctia cac view trén man hinh. Dai khi, hé thdng cé thé doan sai.

Néu hé thdng khong truyén focus cho view thich hop khi ngudi dung thao tac diéu huwéng
theo hwdng da cho, hay xac dinh view nao nén dwoc focus v&i cac thudc tinh sau:

o android:nextFocusUp.

. android:nextFocusDown.

. android:nextFocusLeft.

. android:nextFocusRight

Mbi thudc tinh chi dinh view ké tiép nhan focus khi nguoi dung thuc hién didu huwéng
theo hwéng bang cach st dung ID ctia view. Vi du:
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<Button
android:id="@+id/buttonl”
android:nextFocusRight="Q@+id/button2”
android:nextFocusDown="@+id/editText1l”
/>
<Button
android:id="@id/button2”
android:nextFocusLeft="@id/buttonl”
android:nextFocusDown="@id/editTextl”
e />
<EditText
android:id="@id/editTextl”
android:nextFocusUp="@id/buttonl”
/>

6.4 XU ly cac action tir ban phim

Khi nguoi dung focus vao mét view cé van ban chinh stra dwoc, chang han nhuw
mot phan tr EditText va ngwdi dung cé mot ban phim cing gan vao, tat ca dau
vao sé& dwoc hé thdng x& ly. Tuy nhién, néu mudn chan hoac tw x ly truc tiép
dau vao tr ban phim, ban cé thé thuc thi cac phwong thirc callback tir giao dién
KevEvent.Callback, Chéng han nhv onKevyDown () va onKeyMultiple ().

Ca hailép Activity va View déu thuce thi giao dién KeyEvent . Callback; vi vay,
thwong thi ban nén ghi dé& cac phwong thirc callback trong phdn mé réng ctia nhirng
I&p d6, néu thich hop.

Ghi chu: Khi xt ly cac sy kién tir ban phim véi I&p KeyEvent va nhitng ham API
lién quan, ban nén hy vong rang cac sy kién Ay sé chi ti tr ban phim phan cing.
DPurng bao gi® tréng cay vao cac sy kién tir bat clv phim 4o nao trén phwong tién
nhap liéu mém (mot ban phim trén man hinh chang han).

XU ly cac su kién phim don

Dé& xr ly mot phim don dwoc nhan, hady thuc thi onKeyDown () hodc onKeyUp () néu
thich hop. Thuéng thi ban nén st dung onKeyUp () néu mudn dam bao chi nhan mét
sw kién. Néu nguoi dung nhén va gitr button, onKeyDown () s& dwoc goi nhiéu lan.

Vi du, phwong thirc sau s& phan hdi mot sé phim dé didu khién mét tro choi:

@QOverride
public boolean onKeyUp (int keyCode, KeyEvent event) {
switch (keyCode) {
case KeyEvent.KEYCODE D:
moveShip (MOVE LEFT) ;

return true;

case KeyEvent.KEYCODE F:
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moveShip (MOVE RIGHT) ;
return true;

case KeyEvent.KEYCODE J:
fireMachineGun () ;
return true;

case KeyEvent.KEYCODE K:
fireMissile () ;
return true;

default:

return super.onKeyUp (keyCode, event);

X0 ly cac phim bé trg

Dé phan hoi cac sy kién tir phim bd tro (modifier key), chang han nhw khi mét phim
duoc két hop véi Shift hay Ctrl (Control), ban cé thé truy van (query) KeyEvent dugc
truyén t&i phwong thire callback. Mét vai phuong thire cung cép théng tin vé phim bd
tro, chdng han nhw getModifiers () vdgetMetaState (). Tuy nhién, gidi phap don
gidn nhét 1a kiém tra xem liéu cé dung phim bé tro ma ban dang quan tdm dwoc nhan
hay khdng v&i cac phwong thirc nhw isShiftPressed () vaisCtrlPressed ().

Vi du, sau day la bai tap thwe thi onkKeyDown () cung véi mét sb x& ly bd sung khi phim
Shift dwo'c nh&n cung véi mét trong sb cac phim:

@Override
public boolean onKeyUp (int keyCode, KeyEvent event) {
switch (keyCode) {

case KeyEvent.KEYCODE J:

if (event.isShiftPressed()) {
fireLaser () ;
} else {

fireMachineGun () ;
}
return true;
case KeyEvent.KEYCODE K:

if (event.isShiftPressed()) {
fireSeekingMissle () ;
} else {

fireMissile () ;

}

return true;

default:

return super.onKeyUp (keyCode, event);
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7. Widget ctia ing dung

Widget cia (rng dung la céc view loai nhé trong (rng dung dd, cé thé duwoc nhing vao
nhirng &ng dung khac (chdng han nhw man hinh Home) va nhan cap nhat theo chu ky.
Nhirng view nay duoc goi la cac Widget trong giao dién ngwéi dung, ban cé thé phat
hanh ching véi mét Widget provider (Widget provider). Thanh phan &ng dung cé thé
chira cac Widget khac dwoc goi la Widget chi cho Widget ctia tPng dung (App Widget
host). Anh chup man hinh bén dwéi biéu dién Widget ctia (rng dung Music.

A L'orée Des Bois T
Plants And Animals

l

Tai lieu nay mé ta cach cong bd mot Widget clia rng dung béng cach diing mét Widget
provider. Ban cé thé tham khao phan thao luan vé viéc tw tao AppWidgetHost dé
chtra cac Widget ctia (’ng dung tai phan App Widget Host.

Thiét ké Widget

Dé tham khao thém thong tin vé cach thiét ké Widget cho (rng dung, me&i ban doc
hwéng dan vé widget.

Kién thic co ban

Dé tao Widget cho (rng dung, ban can cé:

Péi twong AppliidgetProviderInfo

Mb ta siéu dir liéu (metadata) cho mét Widget, chdng han nhw layout ctia Widget,
tan suét cap nhat va Iép AppWidgetProvider. Cé thé xac dinh diéu nay trong XML.

Thwe thilép AppWidgetProvider

Dinh nghia nhirng phwong thirc co ban cho phép ban Iap trinh giao dién v&i Widget
cla trng dung dwa trén cac s kién broadcast. Thong qua dé, ban sé nhan dwoc
céac broadcast khi Widget clia (rng dung dwoc cap nhat, dwoc bat, bi vo hiéu hda
va bi x6a.

Layout cla view
Dinh nghta layout ban dau cho Widget clia (rng dung, xac dinh trong XML.

Ngoai ra, ban cé thé thuc thi mot activity cdu hinh cho Widget clia rng dung. Pay la
mét Activity tiy chon dwoc dwa ra khi ngwdi dung thém Widget cho t(rng dung ctia ban,
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cho phép ngudi d6 chinh stra cac thiét lap trong Widget clia trng dung vao thoi diém
khé&i tao.

Muc dwéi day mo ta cach thiét 1ap méi thanh phan dé.

Khai bao Widget ctia iing dung trong file ké khai

Trwdc hét, hay khai bao I6p 2ppllidget Provider trong file ké khai AndroidManifest . xml
cla ing dung. Vi du:

<receiver android:name="ExampleAppWidgetProvider” >
<intent-filter>
<action android:name="android.appwidget.action.APPWIDGET UPDATE” />
</intent-filter>
<meta-data android:name="android.appwidget.provider”
android:resource="@xml/example appwidget info” />

</receiver>

Phan tlr <receiver> yéu cau thudc tinh android:name, thudc tinh nay xac dinh
AppWidgetProvider dwgc Widget ciia trng dung dung.

Phan tr <intent-filter> phadi chi*a mét phan t& <action> véi thudc tinh
android:name. Thudc tinh nay chi ra rdng AppWidgetProvider chip nhan
broadcast ACTION APPWIDGET UPDATE. D&y la broadcast duy nhat ban phai
khai bdo mét cach twérng minh. Bd AppiiidgetManager sé tw dong glvi tAt ca cac
broadcast khac trong Widget ctia (rng dung t&i AppWidgetProvider, néu can.

Phan tir <meta-data> xac dinh tai nguyén AppWidgetProviderInfo va yéu cau
cac thudc tinh sau:

* android:name-Xacdinhténsiéudliéu.Srdungandroid. appwidget.provider
dé nhan dién dtr liéu dwoi dang trinh mo ta (descriptor) AppWidgetProviderinfo.

* android:resource - Xac dinh vi tri tai nguyén AppiidgetProviderInfo.

Thém siéu dir liéu AppWidgetProviderinfo

AppWidgetProviderInfo xéac dinh cac dac diém can thiét cia mdt Widget cho (rng
dung, chang han nhw d6 dai téi thiéu cla layout, tai nguyén layout ban d4u, tAn suét
cap nhat Widget (r’ng dung va mét activity cdu hinh (tly chon) dé& khéi déng luc tao.
Dinh nghia déi twong AppWidgetProviderlnfo trong tai nguyén XML bang cach str dung
mot phan tlr don <appwidget-provider> va lwu né trong thu muc res/xml/ cla
dy an.
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Vi du:

<appwidget-provider xmlns:android="http://schemas.android.com/apk/
res/android”
android:minWidth="40dp”
android:minHeight="40dp"”
android:updatePeriodMillis="86400000"
android:previewImage="@drawable/preview”
android:initialLayout="@layout/example appwidget”
android:configure="com.example.android.ExampleAppWidgetConfigure”
android:resizeMode="horizontal |vertical”
android:widgetCategory="home screen|keyguard”
android:initialKeyguardLayout="@layout/example keyguard”>
</appwidget-provider>

Duw6i day la téng quan vé cac thudc tinh <appwidget-provider>:

*  Gia tri cho céac thudc tinh minWidth va minHeight xac dinh khodng khdng gian
tdi thifu ma Widget ctia (rng dung chiém theo méc dinh. Man hinh Home dinh vi
cac Widget (rng dung trong clra sb clia né dwa trén mét khung lwdi gém nhivng 6
c6 chiéu rong va chiéu cao xac dinh. Néu gia tri chiéu rong hoac chiéu cao tbi thiéu
clia Widget trong trng dung khong khép véi kich thwde cac 6, kich thuwdc Widget
trong &ng dung sé& dwoc lam tron /én bang kich thwédc clia 6 gan nhét.

Xem muc “App Widget Design Guidelines” (‘Hwéng dan thiét ké Widget cho (rng dung)
dé biét thém thong tin vé viéc thay dbi kich thuwéc clia Widget trong tng dung.

Ghi chu: Bé giup cho Widget trong (rng dung ctia ban cé thé duing véi nhiéu loai thiét
bi, kich thwéc téi thiéu cta né khéng nén Ién hon 4 x 4 6.

e Cac thudc tinh minResizeWidth va minResizeHeight xac dinh kich thwéc
tbi thiéu tuyét déi cho Widget clta (rng dung. Nhirng gia tri nay nén xac dinh kich
thwéc ma tai d6, Widget clia trng dung duwoc chép nhan hoac nguwgc lai, khéng
st dung dwoc. St dung nhirng thudc tinh nay cho phép ngudi diing thay dbi kich
thwdc Widget téi mét c& co thé nhé hon kich thwdc méc dinh clia Widget duwoc
cac thudc tinh minWidth va minHeight dinh nghia. N6i dung nay dwgc gi¢i thiéu
trong Android 3.1.

Xem phan Hwéng dan thiét ké Widget cho (rng dung (App Widget Design Guidelines)
dé biét thém thong tin v& viéc thay dbi kich thwéc Widget trong trng dung.

Thudc tinh updatePeriodMillis xac dinh tan suét framework Widget trong (ng
dung nén yéu ciu mét cap nhat (update) tr AppWidgetProvider bdng cach goi
phwong thirc callback onUpdate (). Cap nhat thiwc sy khéng ddm bao xay ra chinh
xac tai thdi diém co gia tri nay; do d6, ching tdi khuyén ban nén cap nhat it thwong
xuyén nhat néu cé thé - co thé 1a khong qua mot gid méi 1an dé tiét kiem pin. Ban ciing
c6 thé cho phép ngwdi dung diéu chinh tAn suat bang cach ciu hinh - mot sb nguoi
mubn bd dém thoi gian cho cb phiéu (stock ticker) phai cap nhat 15 phat mét lan, hodc
c6 thé chi la bén lan méi ngay.
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>

Ghi cha: Néu thiét bj dang & ché dd “ngd” khi da dén thoi diém cap nhat (dwoc xac
dinh b&i updatePeriodMillis), thiét bi sé “thtrc day” dé thwe hién cap nhat. Néu
ban cap nhat khéng qua mét 1an méi gidy, diéu nay sé khong gay van dé dang ké déi
v&i thoi lwong pin. Tuy nhién, néu can cap nhat v&i tAn suat cao hon va/hodc khéng
can cap nhat khi thiét bj & ché d6 “ng”, ban c6 thé thwc hién cap nhat dwa trén bao
thirc (alarm), né sé khong danh thirc thiét bi. D& lam viéc nay, hay dat bao thirc véi
mot Intent ma AppWidgetProvider sé nhan, bang cach s dung AlarmManager.
Thiét 1ap loai bao thirc thanh ELAPSED REALTIME hodc RTC, tlc la nd sé& chi givi
bao thire khi thiét bj dang & ché do thire. Sau do, thiét 1ap updatePeriodMillis
thanh “0".

* Thubc tinh initialLayout chit&i tai nguyén layout xac dinh layout ciia Widget
trong rng dung.

+  Thudc tinh configure xac dinh Activity dé& chay khi ngwdi dung thém Widget
&ng dung, nhdm gitip ho cAu hinh cac thudc tinh ctia Widget. Viéc nay 1a tiy chon
(doc muc “Tao activity cAu hinh cho Widget trong (rng dung” bén dwdi).

*  Thudctinh previewImage xac dinh mét anh xem trwédc (preview) ciia Widget trong
ng dung sau khi né dwoc ciu hinh, d6 1a thir nguwdi dung nhin thay khi chon Widget
&ng dung. Néu khdng cé anh xem truwéc, thay vao dé ngudi dung sé nhin thay biéu
twong ng dung. Trwdng nay twong trng v&i thudc tinh android:previewImage
trong phan t& <receiver> tai file AndroidManifest.xml. Tham khdo phan
thao luan vé viéc sir dung previewlmage & muc “Thiét 1ap anh xem trwéc”. Thudc
tinh nay dwoc gi¢i thiéu trong Android 3.0.

e Thubc tinh autoAdvanceViewId xac dinh view ID cho view con cla Widget
trong trng dung. View nay nén dwoc host clia Widget tw ddng cap nhat. Thudc tinh
nay dwgc gidi thiéu trong Android 3.0.

+  Thudc tinh resizeMode xac dinh cac quy tdc ma tai do, mot Widget cé thé dwoc
thay dbi kich thuéc. Ban dung thudc tinh nay dé tao cac Widget cé kha nang thay
ddi kich thwéc cho man hinh Home - theo chiéu ngang, chiéu doc hodc ca hai.
Ngudi dung cham va gitr vao mot Widget dé hién thi bo thay ddi kich thwdc (resize
handle), sau d6 kéo né theo chiéu ngang hodc/va doc dé thay dbi kich thuwéc trén
khung lwéi. Cac gia tri cho thudc tinh resizeMode bao gdm “horizontal” (ngang),
“vertical” (doc) va “none” (khéng chon gia tri nao). Dé khai bao mét Widget co
kha nang thay ddi kich thwéc theo chiéu ngang va doc, hay thiét lap gia tri la
“horizontal|vertical”. Thuéc tinh nay dwoc gidi thiéu trong Android 3.1.

+  Thuéc tinh minResizeHeight xac dinh chiéu cao tdi thiéu (theo dp) ma Widget
c6 thé duwoc thay ddi kich thuwéc. Trwéng nay khéng cé tac dung néu Ién hon
minHeight, hodc néu viéc thay déi kich thwdc theo chiéu doc bi vo hiéu hoa (xem
resizeMode). Thudc tinh nay dwoc gidi thiéu trong Android 4.0.

+  Thuéc tinh minResizeWidth xac dinh chiéu rong téi thidu (theo dp) ma Uidget
c6 thé dwoc thay dbi kich thuéc. Trwdng nay khéng cé tac dung néu Ién hon
minWidth, hodc néu viéc thay déi kich thwéc theo chiéu ngang bi vo hiéu hoa
(xem resizeMode). Thudc tinh nay dwoc gidi thiéu trong Android 4.0.
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*  Thudc tinh widgetCategory khai bao xem Widget trong (rng dung cta ban cé
thé dwoc hién thi trén man hinh Home, man hinh khoa (lock screen) - con goi la
bao vé ban phim, hodc ca hai hay khéng. Cac gia tri cho thudc tinh nay bao gdm
“home_screen” va “keyguard”. Mot Widget dwoc hién thj trén ca hai man hinh trén
can dam bao theo hwéng dan thiét ké cho ca hai Iép Widget. D& tham khao thém
thong tin, xem muc “Bat Widget clia (’ng dung trén man hinh khoéa”. Gia tri mac dinh
la “home_screen”. Thudc tinh nay dwoc gidi thiéu trong Android 4.2.

e Thubc tinh initialKeyguardLayout chi t&i tai nguyén layout dinh nghia
man hinh khéa cho layout Widget cia *ng dung. N6 hoat dong twong tw
android:initialLayout, ddng thoi cung cAp mét layout cé thé xuét hién ngay
lap tire cho t&i khi Widget dwoc khéi tao va céd thé cap nhat layout. Thuéc tinh nay
dworc gi¢i thiéu trong Android 4.2.

Xem |&p AppWidgetProviderInfo dé biét thém thong tin vé cac thudc tinh duwoc
phan tlr <appwidget-provider> chap nhan.

Tao layout cho Widget cua ting dung

Ban phai dinh nghia mét layout ban dau cho Widget trong (rng dung ctia minh trong file
XML va lwu file vao thw muc res/layout/ ctia dw an. Ban c6 thé thiét ké Widget cho &ng
dung bang cach str dung cac dbi twong View duoc liét ké bén dudi, nhung trwde khi
bat d4u, hay tim hidu muc “Hwéng dan thiét ké Widget cho (rng dung’.

Néu ban da quen véi Layout, viéc tao layout cho Widget clia (rng dung réat don gian. Tuy
nhién, ban phai nhan thirc dwoc réng cac layout Widget ctia trng dung dwoc dua trén
RemoteViews vén khéng hd tro bat clr loai layout hay Widget clia view nao.

Mot dbi twong RemoteViews (mot Widget ciia ng dung) cé thé hé tro nhirng 16p
layout sau:

. FrameLayout

. Linearlayout.

. Relativelayout.

. GridLayout.

va cac |&p Widget du¢i day:
. AnalogClock.

° Button.

. Chronometer.

* ImageButton.

. ImageView.

. ProgressBar.

. TextView.

. ViewFlipper

ListView.
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d GridView.
StackView.

AdapterViewFlipper.

Con chau cla nhiing I1&p nay khéng dwoc hé tro.

RemoteViews ciing hd trg ViewStub, d6 la mot View vo hinh, kich thwéc bang khéng
ma ban c6 thé diing dé dién dan cac tai nguyén layout vao thoi diém chay.

Thém lé cho Widget ctia ting dung

Nhin chung, cac Widget thwdng khdong nén mé rong téi canh bén man hinh va khéng
nén tran sang (flush) nhirtng Widget khac; vi vay, ban nén thém |& (margin) trén cac
canh xung quanh khung (frame) Widget.

Nhw & Android 4.0, cac Widget cta trng dung dwoc ty dong thém vang dém (padding)
gitra khung Widget va khung vién (bounding box) ctia Widget dé dwa ra phwong an
can chinh tét hon so véi nhitng Widget khac ciing cac biéu twong trén man hinh
Home clia ngudi dung. D& tan dung hanh vi rat dwoc khuyén khich nay, hay thiét 1ap
targetSdkVersion trong rng dung cla ban thanh 14 hoac cao hon.

R4t dé dé viét mot layout don ¢ cac |é tiy chinh &p dung cho nhitng phién ban truéc
clia nén tang; va khéng co cac 1& thém vao cho Anroid 4.0 va cp cao hon:

1. Thiétlap targetSdkVersion cla ng dung thanh 14 hoac cao hon.

2. Dé tao mot layout giéng nhwr bén dui, hdy tham khéo tai nguyén sé do (dimension
resource) dé thdy duoc cac 1é ctia no:

<FrameLayout
android:layout width="match parent”
android:layout height="match parent”
android:padding="@dimen/widget margin”>
<LinearLayout
android:layout width="match parent”
android:layout height="match parent”
android:orientation="horizontal”

android:background="@drawable/my widget background”>

</LinearLayout>
</Framelayout>

3. Tao hai tai nguyén sb do, mét trong res/values/ dé cung cép I& tly chinh cho
Widget ctia Android phién ban trwéc 4.0, va mot & res/values-v14/ dé khong
cung cap thém viing dém cho Widget cGa Anroid 4.0:

res/values/dimens.xml:

<dimen name="widget margin”>8dp</dimen>
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res/values-v14/dimens.xml:

<dimen name="widget margin”>0dp</dimen>

Tuy chon khac don gian hon la xay dung 1& phu cho cac tap nén (background asset)
dang nine-patch (mét dang anh bitmap mé réng) theo méc dinh, ddng thdi cung cap
nhi*ng nine-patch (bd 9 ban va) khac khéng cé & cho cac ham API Cap 14 hoac cép
cao hon.

St dung I6p AppWidgetProvider

Lép AppWidgetProvider mé rong BroadcastReceiver dwéi dang mét Iép thich hop dé
Xt ly cac broadcast clia Widget trong trng dung. AppWidgetProvider chi nhan céac sy
kién broadcast c6 lién quan t&i Widget trong (rng dung, chéng han nhw khi Widget dwoc
cap nhat, bj x6a, dwgc bat va bi vé hiéu hoa. Khi nhirng sy kién broadcast nay xay ra,
AppWidgetProvider nhan cac 1&i goi phwong thirc sau:

Ban phai khai bao thuec thi I&p AppWidgetProvider dwéi dang mot broadcast receiver
st dung phan tlr <receiver> trong AndroidManifest (xem muc “Khai bao Widget ctia
ng dung trong file ké khai” bén trén).

onUpdate ()

DPuwoc goi dé cap nhat Widget trong (rng dung theo chu ky xac dinh béi thudc tinh
updatePeriodMillis trong AppWidgetProviderinfo (xem muc “Thém siéu di
liéu AppWidgetProviderInfo” bén trén). Phwong thire nay cling dwoc goi khi nguoi
dung thém Widget trong (ng dung, vi vay né nén thuc hién cac cai dat can thiét,
chéng han nhw xac dinh nhirng trinh xt ly sy kién cho cac View va khé&i dong mot
Service tam thdi, néu can. Tuy nhién, néu ban da khai bdo mét cu hinh cho
activity, phwong thirc nay sé khong dwoc goi khi nguwdi dung thém Widget ng
dung, nhung sé dwoc goi cho nhirng 1an cap nhat sau. CAu hinh activity cé trach
nhiém thwc hién cap nhat dau tién khi viéc cdu hinh hoan tat. (Xem muc “Tao
activity cAu hinh cho Widget ctia (rng dung” bén dwdi).

onAppWidgetOptionsChanged ()

Puoc goi khi Widget dwoc dat 1an dau tién va tai bat cl thdi diém nao Widget bi
thay ddi kich thwéc. Ban c6 thé st dung callback nay dé hién thi ho&c an ndi dung
dwa trén pham vi kich thuéc clia Widget. Ban lay pham vi kich thuwéc béng cach
goi getAppWidgetOptions (), nd sé trd vé mdt Bundle chira:

* OPTION APPWIDGET MIN WIDTH - Chia rang budc (bound) dwéi cla chiéu
réng hién tai, tinh theo don vi dp, cila mét thwe thé Widget.

« OPTION APPWIDGET MIN HEIGHT - Chira rang budc dwdi cla chiéu cao hién
tai, tinh theo don vi dp, clia mét thuwe thé Widget.

« OPTION APPWIDGET MAX WIDTH - Chira rang budc trén cda chiéu rong hién
tai, tinh theo don vj dp, clia mét thye thé Widget.

« OPTION APPWIDGET MAX HEIGHT - Chira rang budc trén cla chiéu cao hién
tai, tinh theo don vi dp, ciia mét thwc thé Widget.
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Callback nay duoc gigi thiéu trong API C4p 16 (Android 4.1). Néu ban thuc thi callback
nay, hay chac chan rang &ng dung ctia ban khéng phu thudc vao né, béi callback sé
khong duoc goi trén nhivng thiét bi cti hon.

onDeleted (Context, int[])

Buoc goi mbi khi mat Widget trong trng dung bi xda tir host Widget cla (rng dung.

onEnabled (Context)

Puoc goi khi mét thé hién Widget trong ng dung dwoc tao 1an dau tién.
Vi du, néu nguwoi dung thém hai thé hién cia Widget trong (rng dung,
onEnabled (Context) chi dwgc goi vao lan dau tién. Néu ban can mé mot co
s& di¥ liéu mai hodc thwe hién cai dét khac chi can xay ra mot 1an trén tat ca cac
thé hién Widget ctia trng dung, day 1a noi thich hop dé lam didu nay.

onDisabled (Context)

DPuoc goi khi thé hién cubi cung clia Widget (rng dung bi xda tir host Widget trng
dung. Pay la noi ban nén don dep b4t cw cbng viéc nao da hoan thanh trong
onEnabled (Context), chéng han nhuw xéa moét co s& dir liéu tam thoi.

onReceive (Context, Intent)

Puwoc goi cho mbi broadcast va trwéc mdi phwong théc callback bén trén.
Thong thwdng, ban khong phai thyc thi phwong thirc nay béi khi thyc thi,
AppWidgetProvider s& mac dinh loc tat c& cac broadcast Widget trong (rng dung
va goi nhirtng phwong thirc trén néu phu hop.

AppWidgetProvider quan trong nhat 1a onUpdate (), vi callback nay dwoc goi khi
méi Widget trong (rng dung dwoc thém vao mét host (trir phi ban str dung mét activity
cAu hinh). Néu Widget trong (rng dung ctia ban chdp nhan bét ci sw kién twong tac
véi ngwoi dung nao, ban phai dang ky cac trinh x( ly su kién trong callback nay. Néu
Widget trong (rng dung khong tao cac file hoac co s& dir liéu tam thoi hoac thye hién
cobng viéc khac doi hai phai don dep (clean-up), onUpdate () cé thé 1a phwong thire
callback duy nhat ban can xac dinh. Vi du, néu mudn mét Widget trong &ng dung véi
mot button khéi ddng activity khi nh&n vao, ban cé thé s dung thyc thi dwéi day cua
AppWidgetProvider:

public class ExampleAppWidgetProvider extends AppWidgetProvider {

public void onUpdate (Context context, AppWidgetManager appWidgetManager,
int[] appWidgetIds) {

final int N = appWidgetIds.length;
// Thuc hién quy trinh vong 1ldp nay d&béi voi mdi Widget cuia tng dung
// thudc vé& provider nay

for (int i=0; i<N; i++) {

int appWidgetId = appWidgetIds[i];

// Tao mdt Intent khdi ddng ExampleActivity

Intent intent = new Intent (context, ExampleActivity.class);
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PendingIntent pendingIntent =
PendingIntent.getActivity (context, 0, intent, 0);
// Lay layout cho Widget ctia tng dung va gidn mdét trinh léng
// nghe su kién on-click cho button
RemoteViews views = new RemoteViews (context.getPackageName (),
R.layout.appwidget provider layout);
views.setOnClickPendingIntent (R.id.button, pendingIntent) ;

// Ra 1lénh cho AppWidgetManager thuc hién mdét cdp nhat trén
// widget cua Ung dyung hién tai

appWidgetManager.updateAppWidget (appWidgetId, views);

AppWidgetProvider nay chi dinh nghia phwong thirc onUpdate () cho muc dich xac
dinh mét PendingIntent khdi ddng Activity va gén nd véi button clia Widget
UongﬂmgdungbéngsetOnClickPendianntent(int, PendingIntent). Lwu
y, callback nay bao gbm mét vong lap qua tirng muc trong appWidgetIds, dé la
mot mang cac ID xac dinh mdi Widget trong trng dung do provider nay tao ra. Bang
cach nay, néu ngwdi ding tao nhiéu thé hién cta Widget trong (rng dung, tat ca cac
thé hién nay sé dwgc cap nhat cung lic. Tuy nhién, chi cé mot lich trinh (schedule)
updatePeriodMillis dwoc quan ly cho tat ca cac thé hién ctia Widget trong tng
dung. Vi duy, néu lich trinh cap nhat dwoc xac dinh ¢t hai gie» mét lan, va thé hién thi hai
ctia Widget trong (rng dung dwoc thém vao mét gier sau thé hién thir nhét, thi ching déu
dwoc cap nhat vao thoi diém do thé hién thir nhéat xac dinh con thdi diém cap nhat the
hai sé& bi bd qua (chung déu dwoc cap nhat ci hai giy moét 1an thay vi mot gi moét 1an).

Ghi chu: Do AppWidgetProvider la mé& rong cla BroadcastReceiver, nén
tién trinh cGa ban khong dwoc dam bao sé tiép tuc chay sau khi cac phwong thirc
callback tra vé két qua (xem BroadcastReceiver dé biét thém théng tin vé vong
doi broadcast). Néu tién trinh cai d&t Widget trong &ng dung clia ban c6 thé kéo dai
trong vai giay (vi du nhw vao luc thwe hién cac yéu cau Web) va ban yéu cau tién trinh
do tiép tuc, ban nén kh&i ddong moét Service trong phwong thirc onUpdate () . Trong
pham vi Service nay, ban cé thé thuc hién cap nhat cta riéng minh cho Widget trong
&ng dung ma khéng phai lo AppWidgetProvider sé& bj dong do 16i (rng dung khéng
phan hdi (ANR - Application Not Responding). Tham khao AppWidgetProvider
trong Wiktionary dé& xem xét vi du vé mét Widget (rng dung chay v&i mét Service.

Ngoai ra, ban ciing can xem xét I&p mau ExampleAppWidgetProvider.java.

Nhan cac Intent broadcast ciia Widget trong ting dung

AppWidgetProvider khéng chi la mét 1op thuan tién. Néu mudn nhan truc tiép cac
broadcast ctia Widget trong (rng dung, ban ¢6 thé thuc thi BroadcastReceiver ciaminh
hodc ghi dé callback onReceive (Context, Intent).Cac Intentban can quan tam:
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* ACTION APPWIDGET UPDATE.

e ACTION APPWIDGET DELETED.
e ACTION APPWIDGET ENABLED.
* ACTION APPWIDGET DISABLED.

* ACTION APPWIDGET OPTIONS CHANGED.

Tao activity cau hinh cho Widget ctia ting dung

Néu mudn ngudi ding ciu hinh cac thiét 1ap khi ho thém mét Widget tng dung méi,
ban co thé tao mot activity cAu hinh cho Widget trng dung. Activity nay sé dwoc tw
dong kich hoat b&i host Widget (rng dung (App Widget host), ddng thdi cho phép ngudi
dung cAu hinh céc thiét 1ap c6 s8n cho Widget (rng dung vao théi diém tao, chdng han
nhw mau séc, kich thwdc, tAn suét cap nhat va nhirng thiét 1ap chirc ndng khac cho
Widget clia (rng dung.

Activity cAu hinh nén dwoc khai bao dwéi dang mét activity thong thueng trong file ké
khai ctia Android. Tuy nhién, activity cAu hinh sé& dwoc host Widget ctia (rng dung khéi
déng béng action ACTION APPWIDGET CONEIGURE, do d6 activity phai chdp nhan
Intent nay. Vi du:

<activity android:name=".ExampleAppWidgetConfigure”>
<intent-filter>
<action android:name="android.appwidget.action.APPWIDGET CONFIGURE”/>
</intent-filter>
</activity>

Dong thoi, activity phai dwoc khai bao trong file XML AppWidgetProviderinfo véi thudc
tinh android: configure (xem muc “Thém siéu di liéu cho AppWidgetProviderInfo”
bén trén). Vi du, activity cAu hinh c6 thé dwoc khai bao nhu sau:

<appwidget-provider

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

android:configure="com.example.android.ExampleAppWidgetConfigure”
.>

</appwidget-provider>

Lwu y, activity dwoc khai bdo véi namespace day du, béi activity nay sé dwoc tham

chiéu tir bén ngoai pham vi clia goi.

D6 |a tat ca nhivng gi ban can dé khéi dong véi mét activity ciu hinh. Bay gio, thir ban

can chinh 1& mét activity thwe thu. Tuy nhién, cé hai diéu quan trong ban can ghi nhé

khi thyc thi activity:

+  Host Widget ctia trng dung goi activity cAu hinh va activity d6 nén luén tra vé mot
két qua. Két qua nén bao gdm ID Widget clia rng dung truyén bdi Intent khéi dong
activity (dwoc lwu trong phan phu cla Intent nhw EXTRA APPWIDGET ID).
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*  Phuwong thirc onUpdate () sé khong dweec goi khi Widget clia (rng dung dwoc
tao (hé thdng sé khong gl broadcast ACTION_APPWIDGET _UPDATE khi mét
activity ciu hinh dwoc kich hoat). Trach nhiém cla activity cau hinh & yéu cdu mot
cap nhat tr AppWidgetManager khi Widget ctia trng dung duoc tao 1an dau. Tuy
nhién, onUpdate () s& dwoc goi cho nhirng cap nhat Ian sau va chi bd qua vao
lan dau tién.

Xem céc doan ma nhé & muc dwdi day dé thay vi du vé cach tra vé két qua tir ciu hinh
va cap nhat Widget clia (rng dung.

Cap nhat Widget ctia iing dung tir activity cau hinh

Khi mot Widget trng dung dung mét activity cAu hinh, trach nhiém cla activity d6 1a cap
nhat Widget &ng dung khi viéc ciu hinh hoan tat. Ban c6 thé 1am diéu nay bang cach
yéu cau moét cap nhat trwc tiép tlr AppiidgetManager.

Sau day la téng quan vé quy trinh cap nhat cho Widget trong (rng dung va déng activity
céu hinh:

1. Trwdc hét, lay ID ctia Widget trong (rng dung tir Intent khéi ddng activity:

Intent intent = getlIntent();
Bundle extras = intent.getExtras():;
if (extras != null) {
mAppWidgetId = extras.getInt (
AppWidgetManager.EXTRA APPWIDGET ID,
AppWidgetManager.INVALID APPWIDGET ID);

2. Thuyc hién viéc ciu hinh Widget trong (rng dung cla ban.

3. Khiviéc ciu hinh hoan tat, 1ay mét thé hién clia AppWidgetManager béng cach goi
getinstance(Context):

AppWidgetManager appWidgetManager = AppWidgetManager.getInstance (context) ;

4. Cap nhat Widget &ng dung véi moét layout RemotevViews bang cach goi
updateAppWidget (int, RemoteViews):

RemoteViews views = new RemoteViews (context.getPackageName (),
R.layout.example appwidget) ;
appWidgetManager.updateAppWidget (mAppWidgetId, views);

5. Cudi cung, tao Intent tra vé&, thiét lap Intent nay véi két qua clia activity, sau d6 két
thuc activity:

133


http://developer.android.com/reference/android/appwidget/AppWidgetProvider.html#onUpdate(android.content.Context, android.appwidget.AppWidgetManager, int[])
http://developer.android.com/reference/android/appwidget/AppWidgetProvider.html#onUpdate(android.content.Context, android.appwidget.AppWidgetManager, int[])
http://developer.android.com/reference/android/appwidget/AppWidgetManager.html)
http://developer.android.com/reference/android/appwidget/AppWidgetManager.html#getInstance(android.content.Context))
http://developer.android.com/reference/android/widget/RemoteViews.html)
http://developer.android.com/reference/android/appwidget/AppWidgetManager.html#updateAppWidget(int, android.widget.RemoteViews))

Lap trinh Android co ban

Intent resultValue = new Intent();
resultValue.putExtra (AppWidgetManager.EXTRA APPWIDGET ID, mAppWidgetId);
setResult (RESULT OK, resultValue);

finish () ;

Mach nhé: Khi activity cAdu hinh mé& lan dau, hay thiét 1ap két qua activity la
RESULT_CANCELED. Bang cach nay, néu nguoi dung thoat khéi activity trwéc khi
di dén bwéc cudi, host Widget (rng dung sé duoc théng béo rang viéc cau hinh bi hiy
va Widget wng dung sé khéng dwoc thém vao.

Xem lép mau ExampleAppWidgetConfigure.java trong ApiDemos.

Thiét lap anh xem trudc

Android 3.0 gi¢i thiéu trvong previewImage xac dinh mét ban xem truwdc cho Widget
cla rng dung. Ban xem trwdc nay dwoc hién thi téi nguwdi dung tir bd chon Widget
(Widget picker). Néu trwdng nay khong dwoc cung cép gia tri, bidu twong clia Widget
trong (rng dung sé dwoc dung lam ban xem trwéc.

Day la cach ban xac dinh thiét 1ap nay trong XML:

<appwidget-provider

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

android:previewImage="@drawable/preview”>

</appwidget-provider>

Nham ho tro viéc tao mdt anh xem trwdc cho Widget (rng dung clia ban (dé xac dinh
trong trwdng previewImage), trinh gid l1ap Android bao gdm mét trng dung cé tén
“Widget Preview”. Dé tao anh xem trwédc, hay khéi dong (rng dung nay, chon Widget
cho (rng dung cla ban va thiét 1ap Widget theo cach ban muén anh xem trwdc xuat
hién, sau d6 lwu né lai réi dat vao tai nguyén drawable trong (rng dung cla ban.

Bat Widget ctia itng dung trén man hinh khéa

Android 4.2 gi¢i thiéu t¢i ngwdi dung kha nang thém cac Widget vao man hinh khéa.
DPé cho thdy Widget trong (ng dung cla ban da sdn sang dé dung trén man hinh
khoéa, hay khai bao thuéc tinh android:widgetCategory trong file XML xac dinh
ApplidgetProviderInfo cla ban. Thudc tinh nay hé tro' hai gia tri, do la “home_
screen” va “keyguard”. Mot Widget clia (rng dung c6 thé khai bao hé tro' cho mét trong
hai, hodc ca hai gia trj trén.

Theo mé&c dinh, moi Widget trng dung déu hé tro viéc dat trén man hinh Home, vi
vay “home_screen” la gia tri mac dinh cho thuéc tinh android:widgetCategory.
Néu ban muén Widget &ng dung ctia minh sén sang cho man hinh khéa, hay thém
gia tri “keyguard”:
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<appwidget-provider

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

android:widgetCategory="keyguard|home screen”>

</appwidget-provider>

Néu ban khai bdo mot Widget co thé hién thi dwocc trén c& man hinh khoa [An man hinh Home,
kha nang la ban sé mudn tay chinh Widget tuy theo vi tri ma Widget dwoc hién thi. Vi du, ban
c6 thé tao mét file layout riéng cho man hinh béo vé ban phim (man hinh khéa) va man hinh
Home. Buéc tiép theo I phat hién hang muc Widget vao thdi diém chay va phan hdi phu hop.
Ban c6 thé phat hién (rng dung clia minh dang & man hinh khéa hay man hinh Home béng
cach goi getAppiidgetOptions () dé lAy céc tly chon Widget dwdi dang mét Bundle.
Bundle tré vé& s& bao gdm khda OPTTON APPWIDGET HOST CATEGORY, ma gid tri clia nd
Sé@VMIGETiCATEGORYiHOMEisCREENhOéCWIDGET7CATEGORY7KEYGUARD.Gﬁtﬂ
nay dwoc xac dinh béi host ma tai do, Widget dwoc gén vao. Trong AppWidgetProvider,
ban c6 thé kiém tra hang muc clia Widget, vi du nhw:

AppWidgetManager appWidgetManager;
int widgetId;
Bundle myOptions = appWidgetManager.getAppWidgetOptions (widgetId) ;

// Lay gid tri cua OPTION APPWIDGET HOST CATEGORY
int category = myOptions.getInt
(AppWidgetManager .OPTION APPWIDGET HOST CATEGORY, -1);

// Néu gid tri 1a WIDGET CATEGORY KEYGUARD, day sé& la Widget man hinh khéa
boolean isKeyguard = category ==
AppWidgetProviderInfo.WIDGET CATEGORY KEYGUARD;

Khi da biét hang muc ctia Widget, ban c6 thé tily chon tai mot layout nén khac hoac thiét
lap cac thudc tinh khac,... Vi du:

int baselLayout = isKeyguard ? R.layout.keyguard widget layout :

R.layout.widget layout;

Ban cling nén xac dinh mot layout khéi tao cho Widget trng dung khi ndm trén man hinh
khéa véi thudc tinh android:initialKeyguardLayout. O day ciing twong tw
nhw android:initiallayout, trong dé cung cAp mot layout co thé xuét hién ngay
tire thi cho t&i khi Widget dwoc khéi tao va co thé cap nhat layout.

Cac huéng dan thay déi kich thudc

Khi mét Widget dwgc host trén man hinh khoa, framework sé bd qua cac trwdong
minWidth, minHeight, minResizeWidth va minResizeHeight. Néu mdt
Widget déng thoi 1a Widget cia man hinh Home, nhirng tham sé nay van cho thay
chung rat can thiét khi dwoc str dung & man hinh Home; tuy nhién, ching sé bi bd qua
cho nhiéu muc dich & man hinh khoa.
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Chiéu rong ctia mot Widget cho man hinh khéa luén 14p day khong gian duoc cép. Déi
vGi chiéu cao clia mot Widget cho man hinh khoéa, ban c6 cac tuy chon sau:

«  Néu Widget khong tw danh dau (mark) né dwéi dang co thé thay ddi kich thudc
theo chiéu doc (android:resizeMode="vertical”), chiéu cao cla né luén
la “small”:

o Trén thiét bi & ché dd doc, “small” dwoc xac dinh 1a phan khéng gian con lai khi
mot giao dién ngudi dung mé khda (unlock) dwoc hién thi.

o Trén may tinh bang va dién thoai & ché do ngang, “small” dwoc thiét 1ap tuy
theo co s& cua tirng thiét bi.

«  Néu Widget tw danh d4u né dudi dang co thé thay déi kich thwéc chiéu doc, chiéu

cao cla Widget sé la “small” trén dién thoai & ché do doc va giao dién ngw&i dung

m& khoa. Trong tat ca cac trweng hop khac, Widget sé diéu chinh kich thwdc dé

l4p day chiéu cao co thé.

St dung Widget clia i'ng dung véi cac collection

Android 3.0 gi¢i thiéu cac Widget clia rng dung cung v@&i cac collection. Nhirng dang
Widget (rng dung nay ding RemoteViewsService dé hién thi cac collection dwoc
l4y tir di¥ liéu tr xa (remote data), chdng han nhw tir content provider. D liéu do
RemoteViewsService cung cAp dwoc biéu dién trong Widget trng dung diing mot
trong nhirng kiéu view dwdi day, ching ta goi 1a cac “collection view”:

ListView

View hién thi cac muc trong mét danh sach cudn doc (vertically scrolling list). Vi du,
Widget ctia (rng dung Gmail.

GridView

View hién thj cac muc trong mét lwdi cudn hai chiéu (two-dimensional scrolling
grid). Vi du, Widget ctia (rtng dung Bookmarks.

StackView

View dang xép chong (stacked card view), tai day ngudi dung cé thé vubt dé day
View 1&n hodc xubng va sé nhin thay View truéc hodc sau View nay. Vi du, cac
Widget clia (rng dung YouTube va Books.

AdapterViewFlipper

Mot ViewAnimator don gidn hé tro adapter, tao hiéu (ng déng gitra hai hay
nhiéu view. Chi co mot view con dwoc hién thj tai mot thei diém.

Nhw da dé cap & trén, nhirng collection view nay hién thi cac collection do di
liéu tir xa lay v&. Didu nay co6 nghia la chung s dung moét Adapter dé gan giao
dién ngwdi dung véi div liéu. Mot Adapter gén cac muc don clia mét tap div
liéu thanh nhitng déi twong View don. Do cac collection view nay dwoc adapter
l4y vé, nén framework Android phai bao gdm kién tric phu dé& hé tro st dung
chiing trong cac Widget. Trong trweong hop cia mot Widget, Adapter dwoc
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thay thé bdi RemoteViewsFactory, day don gidn la dbi twong bao moét Iép
moéng quanh giao dién Adapter. Khi yéu cdu mot muc cu thé trong collection,
RemoteViewsFactory tao va trd v& muc cho collection dwdi dang mét déi twong
RemoteViews. Dé bao gdm mét collection view trong Widget (rng dung clia minh,
ban phai thyc thi RemoteViewsService vaRemoteViewsFactor

RemoteViewsService |a mot service cho phép mot adapter tir xa yéu cau cac dbi
twong RemoteViews. RemoteViewsFactory la mét giao dién cho adapter
gitka mot collection view (chang han nhw ListView, GridView,...) va di liéu
bén dwdi view d6. Tl mau Widget StackView, sau day la mét vi du vé doan ma mau
c6 s&n ma ban duing dé thuc thi service va giao dién nay:

public class StackWidgetService extends RemoteViewsService {
QOverride
public RemoteViewsFactory onGetViewFactory (Intent intent)

{

return new
StackRemoteViewsFactory (this.getApplicationContext (), intent);

}
}

class StackRemoteViewsFactory implements

RemoteViewsService.RemoteViewsFactory {

// ... bao gdm cadc phuong thtc tuong tu adapter & day.
// Xem mdu StackView Widget.

}

Ung dung mau

Ma ngudn trich doan trong muc nay dwoc Iy tir ('ng dung mau Widget StackView:

Mau nay chira mdt ngén xép gébm 10 view, hién thj cac gia tri tir “0!” t&i” 91”. Widget cla
ng dung mau cé nhirng hanh vi chinh sau:

«  Nguwoi dung cé thé lwét doc view & trén cuing cla wiget (rng dung dé hién thij view
tiép theo hodc sau doé. Day la mot hanh vi ciia StackView dyng sén.
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«  Néu khoéng c6 bat ctr twong tac ndo véi ngudi dung, Widget clia trng dung tw dong
duyét qua cac view clia né theo trinh tw, gidng nhw mét show trinh chiéu (slide show).
D6 13 do thiét lap android: autoAdvanceViewId="@id/stack view” trong
fle res/xml/stackwidgetinfo.xml. Thiét Iap nay ap dung cho ID cla view,
trong trwéng hop nay 1a ID cla view ngén xép.

+  Néu nguoi diing cham vao view trén cung, Widget ctia (rng dung sé hién thi théng
diép Toast “Touched view n” (“Da cham view n”), trong dé n la chi sb (vi tri) cha
view da dwoc cham. D& tham khao thém phan thado luan vé cach thuc thi didu nay,
xem muc “Thém hanh vi cho cac muc riéng”.

Thuc thi Widget cta iing dung véi cac collection

DPé thuwc thi mot Widget ctia trng dung véi cac collection, ban phai tuan tha mot s
bwéc co ban. Muc dwéi day mo ta thém nhirng bwéc ban can thue hién dé thwe thi mot
Widget clia (rng dung v@&i céac collection.

Ké khai Widget ctia itng dung véi cac collection

Ngoai nhirtng diéu kién dwoc liét ké trong muc “Khai bdo Widget cla &ng dung
trong file ké khai”, d& c6 thé gan cac Widget ctia (rng dung v&i cac collection vao
RemoteViewsService cla minh, ban phai khai bao service trong file ké khai
v&i quyén BIND REMOTEVIEWS. Diéu nay sé gilp ngan cac ¢ng dung khac ty do
truy cap vao di liéu trong Widget (rng dung cla ban. Vi du, khi tao mét Widget (rng
dung dung RemoteViewsService dé tao mét collection view, muc ké khai trong
sé nhw sau:

<service android:name="MyWidgetService”

android:permission="android.permission.BIND REMOTEVIEWS” />

Dong android:name="MyWidgetService” tham chiéu t&i I6p con cla
RemoteViewsService.

Layout cho Widget clia iing dung véi cac collection

Yéu cau chinh dbi véi file XML layout cho Widget trong (rng dung cla ban la phai
chra mét trong nhirng collection view sau: ListView, GridView, StackView hoac
AdapterViewFlipper. Baylawidget layout.xml chongdung méau Widget StackView:

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

<FrameLayout
xmlns:android="http://schemas.android.com/apk/res/android”
android:layout width="match parent”
android:layout height="match parent”>
<StackView xmlns:android="http://schemas.android.com/apk/res/android”

android:id="@+id/stack view”
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android:layout width="match parent”
android:layout height="match parent”
android:gravity="center”

android:loopViews="true” />

<TextView xmlns:android="http://schemas.android.com/apk/res/android”
android:id="@+id/empty view”
android:layout width="match parent”
android:layout height="match parent”
android:gravity="center”
android:background="@drawable/widget item background”
android:textColor="#ffffff”
android:textStyle="bold”
android:text="@string/empty view text”
android:textSize="20sp” />

</FrameLayout>

Lwu y, cac view tréng phai la anh em cla collection view dé nhirng view tréng nay cé
thé biéu dién trang thai tréng.

Ngoai file layout cho toan b Widget (rng dung clia minh, ban phai tao file layout
khac xac dinh layout cho trng muc trong collection (vi du, mét layout cho méi
quyén sach trong collection sach). Vi du, ng dung mau Widget StackView chi
c6 mét file layout la widget item.xml, do tat cd cac muc déu st dung layout
gibng nhau. Tuy nhién, ’ng dung mau Widget StackView cé hai file layout la
dark widget item.xmlvalight widget item.xml.

Lép AppWidgetProvider cho Widget ctia tng dung véi cac
collection

Gidng nhw véi mot Widget ctia tvng dung thdng thwong, phan 1é6n ma trong I&p
con AppWidgetProvider cla ban thwdng nam trong onUpdate (). Khac biét
I&n trong viéc thwe thi cho onUpdate () khi tao mét Widget clia rng dung voéi céac
collection I& ban phai goi setRemoteidapter (). Didu nay cho biét collection view,
noi lay di liéu cia né. Sau dd, RemoteViewsService cé thé trd vé thyc thi cla
RemoteViewsFactory, va Widget co thé dwa ra di liéu phu hop. Khi goi phwong
thirc nay, ban phai truyén mét Intent chi téi thwe thi clia RemoteViewsService valD
ctia Widget (rng dung sé xac dinh Widget (ng dung can cap nhat.

Vi du, day la cach mau Widget StackView thuc thi phwong thire callback onUpdate ()
dé thiét 1ap RemoteViewsService thanh adapter tir xa cho collection Widget cta
trng dung:
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public void onUpdate (Context context, AppWidgetManager appWidgetManager,
int[] appWidgetIds) {
// cap nhat mdi Widget cua tng dung véi mét adapter tu xa

for (int i = 0; i < appWidgetIds.length; ++1i) {

// Thiét 1ap Intent khdi déng StackViewService
// cung clp cac view cho collection nay.
Intent intent = new Intent (context, StackWidgetService.class):;
// Thém ID cho Widget cua tng dung vao phdn phu cta Intent.
intent.putExtra (AppWidgetManager.EXTRA APPWIDGET 1ID,
appWidgetIds([i]) ;
intent.setData (Uri.parse (intent.toUri
(Intent.URI_INTENT SCHEME)));
// Khoi tao dbi tuong RemoteViews cho layout
// cua Widget trong ung dung.
RemoteViews rv = new RemoteViews
(context.getPackageName (), R.layout.widget layout);

// Thiét 1&p d6i tuong RemoteViews dé st dung adapter RemoteViews.
// Adapter nay két nbéi téi mdét RemoteViewsService théng qua
// Intent cu thé. Pay 13 cach ban tao di liéu.
rv.setRemoteAdapter (appWidgetIds[i], R.id.stack view, intent);
// View trbng dugc hién thi khi collection khéng cé muc nao.
// N6 nén ndm trong cung layout dugc diung d& khéi tao

// dbi tuong RemoteViews & trén.

rv.setEmptyView (R.id.stack view, R.id.empty view);

//
// Thuc hién thém cic xu 1y cu th& cho Widget tmg dung nay...
//
appWidgetManager.updateAppWidget (appWidgetIds[i], rVv);
}
super.onUpdate (context, appWidgetManager, appWidgetIds) ;

Lép RemoteViewsService
Dir liéu lwu trir 1au dai

Vé lau dai, ban khong thé trong cay vao mot thé hién cia service hoac bat civ div
liéu nao ma thé hién nay chwra. Vi vay, ban dirng nén chira bat ky d liéu nao trong
RemoteViewsService (try phind & dang tinh). Néu ban muén di liéu trong Widget
cta rng dung dwoc lwu triy 1au dai, cach tdt nhat [a dung mét ContentProvider ma
di liéu cGia né dwoc lwu trik trong toan bo vong doi cua tién trinh.
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Nhwdamotadtrén,ldpconRemoteViewsServicecungcdpRemoteViewsFactor
dwoc dung dé tao collection view tir xa.

Cu thé, ban can thyc hién nhirng buwéc sau:

Taolép con RemoteViewsService. RemoteViewsService la service ma qua do,
mot adapter tir xa 6 thé yéu cau RemoteViews.

Trong 16p con RemoteViewsService cla ban, hdy bao gdm mét Iép cé thé thuc
thi giao dién RemoteViewsFactory. RemoteViewsFactory la mét giao dién cho
adapter gitra mét collection view tlr xa (chdng han nhw ListView, GridvView,...)
va di¥ liéu bén dwai view d6. Viéc thwe thi cGia ban co trach nhiém phai tao ra mot dbi
twong RemoteViews cho ttrtng muc trong tap di liéu. Giao dién nay la mét [¢p méng
bao bén ngodi Adapter.

NGi dung chinh cla viéc thyc thi RemoteViewsService laRemoteViewsFactory
clia no, nhw mo ta duwdi day.

Giao dién RemoteViewsFactory

Lép tay chinh thwe thi giao dién RemoteViewsFactory cla ban cung cip cho
Widget (rng dung nhitng di liéu chira trong cac muc trong collection ctia né. Dé lam
viéc nay, no6 két hop file XML layout ctia Widget (rng dung véi mét ngudn di liéu. Ngudn
di¥ liéu nay cé thé la bat ky, tr mot co s& div liéu téi modt mang don gian. Trong (rng
dung mau Widget StackView, ngudn di¥ liéu 1a mét mang ctia WidgetItems. Cac ham
RemoteViewsFactory déng vai trd la adapter dan di¥ liéu vao collection view ti xa.

Hai phwong thirc quan trong nhat ban can thyc thicho lép con RemoteViewsFactor
la onCreate () vagetViewAt ().

Hé théng goi onCreate () khi tao dbi twong factory 1an dau. Pay Ia noi ban thiét
lap bat ky két ndi va’hodc con tré nao t&i ngudn dir liéu cha ban. Vi du, ’ng dung
mau Widget StackView dung onCreate () @& khéi tao mét mang cac dbéi twong
WidgetItem. Khi Widget clia (’ng dung hoat dong, hé théng truy cap vao nhirng déi
twong nay bang cach sir dung chi sé vj tri clia chiing trong mang va van ban ching
chtra dwoc hién thi.

Day la mdt doan trich tr rng dung mau Widget StackView, phén phuwong thirc
OnCreate () cla lop thye thi RemoteViewsFactory:

class StackRemoteViewsFactory implements
RemoteViewsService.RemoteViewsFactory {
private static final int mCount = 10;
private List<WidgetItem> mWidgetItems = new ArrayList<WidgetItem> () ;
private Context mContext;

private int mAppWidgetId;

public StackRemoteViewsFactory (Context context, Intent intent) {
mContext = context;
mAppWidgetId =
intent.getIntExtra (AppWidgetManager.EXTRA APPWIDGET ID,
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AppWidgetManager.INVALID APPWIDGET ID);
}

public void onCreate () {
// Trong onCreate (), ban thiét 1lap bat ky
// két nbi/con trd nao cho ngudn dit 1iéu cua minh.
// Hoat déng ndng vi du nhu tai vé hodc tao ndi dung,
// nén dugc truyén téi onDataSetChanged ()
// hodc getViewAt (). Néu chay qua 20 giay,
// 10i goi nay sé& tra vé trong mét ANR.
for (int i = 0; i < mCount; 1i++) {

mWidgetItems.add (new WidgetItem(i + “!”));

Trong RemoteViewsFactory, phwong thirc getViewAt () trd vé mot dbi twong
RemoteViews twong ng voi position cu thé trong tap di liéu. Bay la mot doan
trich tlr ’ng dung mau Widget StackView cla l&p thwe thi RemoteViewsFactor

public RemoteViews getViewAt (int position) {
// Xay dung mdét muc cdc view tu xa dwa trén muc Widget cua Ung dung
// trong file XML, va thiét 14p v&n ban dua trén vi tri.
RemoteViews rv = new RemoteViews (mContext.getPackageName (),
R.layout.widget item);
rv.setTextViewText (R.id.widget item, mWidgetItems.get (position) .text);

// Tra vé abi tuong cac view tu xa.

return rv;

Thém hanh vi cho cdc mucriéng

Cac muc trén cho ban biét cach dé& gan div liéu vao collection clia Widget trong trng
dung clia ban. Nhwng néu ban muédn thém dong mét hanh vi vao tirng muc riéng 1é
trong collection view thi sao?

Nhw da trinh bay & muc “S& dung I&p AppWidgetProvider”, thwong thi ban dung
setOnClickPendingIntent () dé thiétlap méthanh viclick cho ddi twong - chéng
han nhw dé& khién mét button cé thé kich hoat mét Activity. Tuy nhién, phwong
phap nay khéng dwoc cho phép dbi véi cac view con trong mét muc collection riéng 1é
(dé 1am rd didu nay, ban c6 thé dung setOnClickPendingIntent () dé thiét lap
mét button toan cuc (global button) trong Widget (rng dung ctia Gmail, button nay sé
kh&i dong (rng dung, nhuwng khéng phai trén tirng muc don 1 trong danh sach). Thay
vao dé, dé thém hanh vi click cho cac muc don 1& trong mét collection, ban st dung
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setOnClickFillInIntent (). Didu nay sé thiét lap mot Intent mau cho Intent &
trang thai chd (pending Intent) cho collection view clia ban, sau dé thiét lap mét Intent
trén méi muc trong collection théng qua RemoteViewsFactory.

Muc nay st dung (*ng dung mau Widget StackView dé& mé ta cach thém hanh vi cho
tirng muc don 18. Trong mau Widget StackView, néu ngudi dung cham vao view trén
cung, Widget clia trng dung sé hién thi théng diép Toast nhw sau “Touched view n’,
trong d6 n la chi sb (vi tri) cGia view dwoc cham d6. Pay la cach né lam viéc:

* StackWidgetProvider (métlép con AppWidgetProvider)tao mot Intent &
trang thai cho cé mét action tuy chinh goi la TOAST ACTION.

*  Khingudiding cham vao mét view, Intent s& duoc truyén di va sé truyén TOAST ACTION.

e Broadcast nay bi StackWidgetProvider cla phwong thlrc onReceive ()
chan lai, con Widget trong tng dung hién thj théng diép Toast cho view dé. D liéu
cho cac muc cla collection dwoc RemoteViewsFactory cung cap, théng qua
RemoteViewsService.

Ghi chu: ng dung mau Widget StackView st dung mét broadcast. Tuy nhién, thuwéng
thi mot Widget clia (rng dung sé kich hoat mét activity trong tinh huéng nhuw vay.

Thiét Iap mau Intent & trang thai chd

StackWidgetProvider (I6p con AppWidgetProvider) thiét lap mét Intent &
trang thai chd. Cac muc riéng 1é ctia mét collection khong thé tw thiét 1ap cac Intent &
trang thai chd ciia chung. Thay vao dd, collection déng vai tro thiét 1ap moét mau Intent
& trang thai chd, con cac muc riéng 1é thiét 1ap mot Intent dé tao hanh vi duy nhét trén
co s& tlrng muc mot (item-by-item).

L&p nay cling nhan broadcast dwgc glri khi nguwdi dung cham vao moét view. N6 xi ly
sw kién nay trong phwong thirc onReceive (). Néu hanh ddng cla Intent 1a TOAST _
ACTION, Widget trong &ng dung hién thi mot théng diép Toast cho view hién tai.

public class StackWidgetProvider extends AppWidgetProvider {
public static final String TOAST_ACTION =
“com.example.android.stackwidget.TOAST ACTION”;
public static final String EXTRA ITEM =
“com.example.android.stackwidget.EXTRA ITEM”;

// Puoc goi khi BroadcastReceiver nhédn mdét Intent broadcast.

// Kiém tra xem action cua Intent cé phai la TOAST ACTION

// hay khéng. Néu dung, Widget trong Ung dung hién thi mét thdéng

// diép Toast cho muc hién tai.

@Override

public void onReceive (Context context, Intent intent) {
AppWidgetManager mgr = AppWidgetManager.getInstance (context);
if (intent.getAction().equals(TOAST ACTION)) {
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int appWidgetId =
intent.getIntExtra (AppWidgetManager.EXTRA APPWIDGET ID,
AppWidgetManager.INVALID APPWIDGET ID)
int viewIndex = intent.getIntExtra (EXTRA ITEM, O0);
Toast.makeText (context, “Touched view “ + viewIndex,
Toast.LENGTH SHORT) .show () ;
}

super.onReceive (context, intent);

@Override
public void onUpdate (Context context, AppWidgetManager appWidgetManager,
int[] appWidgetIds) {
// cdp nhdt tung Widget cla Ung dung vdi adapter tu xa

for (int i = 0; i < appWidgetIds.length; ++i) {

// Thiét 1ap Intent troé tdi StackViewService cung cép

// cac view cho collection nay.

Intent intent = new Intent (context, StackWidgetService.class);

intent.putExtra (AppWidgetManager .EXTRA APPWIDGET ID,

appWidgetIds[i]);

// Khi céc Intent dugc so sanh, phdn phu bi bd qua, nén

// ching ta can nhing phdn phu vao dit 1liéu &é& ching khéng

// bi bd qua nita.

intent.setData (Uri.parse (intent.toUri
(Intent.URI_INTENT_SCHEME)));

RemoteViews rv = new RemoteViews (context.getPackageName (),

R.layout.widget layout);
rv.setRemoteAdapter (appWidgetIds([i], R.id.stack view, intent);

// View trbng dugc hién thi khi collection khéng cé muc nao
// N6 nén la anh em cua collection view.

rv.setEmptyView (R.id.stack view, R.id.empty view);

// Phdn ndy cho phép cic muc cé hanh vi déc lap. N6 lam viéc
// nay bing cach thiét 14p mét m3u Intent & trang thdi cho.
// Cac muc dbéc lap cua mét collection khéng thé tu thiét
// lap cac Intent & trang thai chd cua chung. Thay vao dé,
// collection sé& thiét lap mét miu Intent & trang thadi chg,
// va céc m3u d6c lap sé& thiét lap mot fillInIntent d& tao
// hanh vi duy nh&t trén co s& tung muc mot.

Intent toastIntent = new Intent (context, StackWidgetProvider.class);

// Thiét 1lap action cho Intent. Khi ngudi ding cham vao

// mdét view cu thé&, nd s& cé hiéu tng cla

// TOAST_ ACTION broadcast.

toastIntent.setAction (StackWidgetProvider.TOAST ACTION) ;
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toastIntent.putExtra (AppWidgetManager.EXTRA APPWIDGET 1ID,
appWidgetIds[i]) ;
intent.setData (Uri.parse (intent.toUri
(Intent.URI INTENT SCHEME))) ;
PendingIntent toastPendingIntent =
PendingIntent.getBroadcast (context, 0, toastIntent,
PendingIntent.FLAG UPDATE CURRENT) ;
rv.setPendingIntentTemplate
(R.id.stack view, toastPendingIntent);
appWidgetManager.updatesAppWidget (appWidgetIds[i], rVv);
}

super.onUpdate (context, appWidgetManager, appWidgetIds) ;
}

Thiét lap cac Intent thay thé

RemoteViewsFactory phai thiét 1ap mét Intent thay thé (fill-in Intent) trén méi
muc trong collection. Diéu nay gitp ching ta co thé phan biét action on-click riéng 1é
clia mdt muc duwoc chon. Sau d6, Intent thay thé dwoc két hop véi template (mau)
PendingIntent dé xac dinh Intent cudi cling duoc thuc thi khi muc d6 dwoc nhan.

public class StackWidgetService extends RemoteViewsService {
QOverride
public RemoteViewsFactory onGetViewFactory (Intent intent) ({
return new StackRemoteViewsFactory (this.getApplicationContext (),

intent) ;

}

class StackRemoteViewsFactory implements
RemoteViewsService.RemoteViewsFactory {
private static final int mCount = 10;
private List<WidgetItem>mWidgetItems =newArrayList<WidgetItem> () ;
private Context mContext;

private int mAppWidgetId;

public StackRemoteViewsFactory (Context context, Intent intent) {
mContext = context;
mAppWidgetId =
intent.getIntExtra (AppWidgetManager.EXTRA APPWIDGET ID,
AppWidgetManager.INVALID APPWIDGET ID);
}

// Khoéi tao téap dir liéu.

public void onCreate () {
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// Trong onCreate(), ban thiét 1lap b4t ky két nbéi con
// trd nao cho ngudn dit liéu cua minh. Hoat ddng ndng ,
// vi du nhu tai vé& hodc tao ndi dung, nén dugc truyén
// t&i onDataSetChanged() hodc getViewAt (). N&u chay qua
// 20 gidy, 1di goi nay sé& tra vé trong mdét ANR.

for (int 1 = 0; i1 < mCount; i++) {

miWidgetItems.add (new WidgetItem(i + “!”));

// Vi tri (chi sb) cua mét WidgetItem trong mang, st dung gia
// tri vin ban cta muc trong phin k&t hop véi muc Widget cua Gng
// dung trong file XML dé& khdi tao mdét d6i tuong RemoteViews.

public RemoteViews getViewAt (int position) {

// vi tri luén chay tit 0 dén getCount() - 1.

// Kh&i tao mdét muc RemoteViews dua trén muc Widget cua Ung dung

// trong file XML, va thiét 14p van ban dua trén vi tri.

RemoteViews rv = new RemoteViews
(mContext.getPackageName (), R.layout.widget item);

rv.setTextViewText (R.id.widget item,
mWidgetItems.get (position) .text);

// Tiép theo, thiét lap moét fill-intent sé& duogc st dung
// trong template Intent & trang thai cho

// duoc thiét 13p trén collection view trong StackWidgetProvider.
Bundle extras = new Bundle();

extras.putlInt (StackWidgetProvider.EXTRA ITEM, position);
Intent fillInIntent = new Intent();
fillInIntent.putExtras (extras) ;

// Cho phép phé&n biét action on-click don cua mdt

// muc da cho

rv.setOnClickFillInIntent (R.id.widget item, fillInIntent);

// Tra vé dbi tuong RemoteViews.

return rv;
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Gilf cho dir liéu cua collection luén cap nhat

Minh hoa bén duéi cho thay ludng (flow) xay ra trong mét Widget clia (rng dung ding
céc collection khi cap nhat xay ra. N6 chi ra cach thirc ma ngudn ctia Widget (rng dung
twong tac véi RemoteViewsFactory va cach ban cé thé kich hoat cac cap nhat:

Remoteviews. setRemoteViewsAdapter()

v

AppWidgetManager .updateAppWidget ()

RemoteViewsFactory
"'ng
onCreate )
v
AppWidgetMonoger. notifybppWidget | | = onDatasetChanged()
ViewDaotaChanged()

Fetch Meta Data ¥

getCount(}, getViewTypelount(),
hasStablelds(), getloadingView()

Fetch View Data: ¥

getViewht(), getItemId()

Mét tinh ndng ctia nhivng Widget (rng dung diing céac collection la cung c&p cho nguoi
duing ndi dung méi nhat. Vi du, hay xem xét Widget r’ng dung cia Gmail trong Android
3.0, cung cap cho ngudi ding mot anh chup nhanh clia hop thw dén. Dé 1am diéu nay,
ban can kich hoat RemoteViewsFactory va collection view dé lay vé ciing nhuw
hién thi di liéu méi. Ban thwc hién diéu nay véi AppWidgetManager bang cach
goi notifyAppWidgetViewDataChanged (). L&i goi nay trd vé két qua trong mot
callback t&i phwong thirc onDataSetChanged () clla RemoteViewsFactory, cho
phép ban lay bat ky di¥ liéu méi ndo. Lwu y, ban c6 thé thwe hién cac hoat dong
x&r ly phirc tap (processing-intensive operation) mét cach déng bd trong callback
onDataSetChanged (). Ban dwoc bdo ddm rang 16 goi nay sé hoan tat trudc
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khi siéu di¥ liéu hoac di¥ liéu cia view duoc Iéy tr RemoteViewsFactory. Ngoai
ra, ban cé thé thwc hién nhirng hoat dong dwoc xtr ly dac biét trong phwong thirc
getViewAt (). Néu I&i goi nay tén nhiéu thoi gian, view dang nap (xac dinh bdi
phwong thirc get LoadingView () clla RemoteViewsFactory) sé dwoc hién thi tai
vi tri twong (rng cla collection view cho t&i khi no tra vé.

8. Activity

Activity lathanh phan ctia 'ng dung cung cAp mét man hinh cho ngudi diing c6 thé
twong tac cung dé lam viéc gi do, chdng han nhw goi dién thoai, chup anh, gvi e-mail
ho&c xem ban dd. M&i activity dwoc cAp mot clra sb dé vé giao dién ngwdi dung trén
do. Clra s thweorng chiém toan bd man hinh, song ciing cé thé nhé hon man hinh va
ndi (float) 1én phia trén cac clra sé khac.

M6t ng dung thuwdng chira nhiéu activity gén véi nhau kha 16ng 1&8o. Théng thuong,
mot activity trong ng dung dwgc xac dinh la activity “chinh” (“main” activity), dwoc
hién thi cho nguwdi dung khi khéi dong trng dung 1an dau. Sau d6, mdi activity cé thé
kh&i dong mot activity khac dé thuc hién nhirng action khac. Mbi khi mét activity mai
kh&i dong, activity trwéc dé sé dirng lai, nhwng hé théng van bao lwu activity nay
trong mot ngan xép - dé 1a “ngdn xép IUi” (“back stack”). Khi mét activity mai khdi
dong, né dwoc day vao ngan xép Ui va khién ngwdi dung tap trung vao dé. Ngan xép
lui tudn tha co ché “last in, first out” (con goi la “LIFO”, tirc "vao sau, ra trwdc”) co
ban ctia ngan xép. Do vay, khi ngudi ding 1am viéc xong véi activity hién tai va nhan
button Back, activity nay sé& dwoc lay khdi ngén xép (va bi hly), con activity truéc dé
sé phuc héi. (Ngan xép Iui dwoc thdo luan ki hon trong tai liéu Tac vu va ngan xép
[ui (Tasks and Back Stack).

Khi mét activity bj dirng do mét activity maéi khéi dong, né dwoc thong bao vé su thay
ddi trang thai nay théng qua cac phwong thirc callback trong vong doi cla activity. Cé
vai phuong thirc callback ma mét activity ¢é thé nhan, dé 1a két qua tir sw thay ddi trang
thai cta activity nay - hé théng tao, dirng, phuc hdi hay pha hdy né - va méi callback
dem dén cho ban co héi thwc hién cdng viéc cu thé thich hop véi sy thay ddi trang thai
d6. Vi du, khi dirng, activity ctia ban nén giai phong bat ky déi twong 16n nao, chang
han nhw mang hodc cac két néi co' s& dir liéu. Khi activity phuc hdi, ban cé thé l4y lai
nhirng tai nguyén can thiét va phuc hdi cac action bj ngat trwé'c d6. Nhirng chuyén dich
trang thai nay 1a tit ca cac phan cta vong doi (lifecycle) activity.

Phan con lai cla tai liéu nay thao luan vé cach xay dwng va str dung mét activity & mac
co ban, trong d6 bao gbm mét thao luan hoan chinh vé& cach lam viéc cia vong doi
activity. Do d6, ban c6 thé quan ly sat sao viéc chuyén ddi gitra nhidu trang thai khac
nhau cla activity.

Tao activity

Pé tao mot activity, ban phai tao mét I&p con méi (hodc mét Iép con da tdn tai) ctia
Activity. Trong I&p con clia minh, ban can thwc thi nhirtng phwong thirc callback do
hé théng goi trong khi chuyé&n ddi gitra cac trang thai ctia vong ddi activity do, chang
han nhw khi activity dwoc tao, bi dirng, phuc héi hodc bi pha hiy. Hai phwong thirc
callback quan trong nhét |a:
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onCreate ()

Ban phai thyc thi phwong thirc nay. Hé théng goi né khi tao activity. Trong ldc thue
thi, ban nén khéi tao nhirng thanh phan can thiét clia activity. Quan trong nhét, day
chinh 14 noi ban phai goi setContentView () dé xac dinh layout cho giao dién
ngwi dung cla activity.

onPause ()

Hé théng goi phwong thirc nay dudi dang d4u hiéu dau tién cho thay ngudi dung
dang roi khéi activity ciia ban (du khéng phai ltiic nao né ciing truyén tai y nghia la
hoat dong bi hdy). Pay thwéng & noi ban nén xac nhan (commit) bat cv thay dbi
nao Ié ra nén dwoc lwu trir lau dai ngoai phién hién tai ctia ngwoi dung (b&i ngudi
dung c6 thé sé khong tré lai).

Ban nén str dung vai phwong thirc callback khac dé& cung cdp mét trai nghiém nguoi
dung da dang gitra cac activity, ddng thdi xt ly cac 1an ngét (interuption) bat thworng
khién activity bi dirng lai, tham chi bi hiy bé. TAt ca cac phwong thirc callback trén
toan vong doi clia activity déu dwoc thao luan & muc “Quén ly vong doi cia activity”
bén duwdi.

Thuc thi mét giao dién ngudi dung

Giao dién ngudi dung cho mét activity dwoc cung cap bdi mot cay phan cap cac view
- dbi twong dwoc ké thira tir Iop View. Mi view didu khién mét khong gian hinh chi
nhat cu thé trong ctra sb cla activity va cé thé phan héi twong tac tr ngwdi dung. Vi du,
mot view cé thé la button khéi tao action khi ngudi dung cham vao né.

Android cung cAp mét s6 view dwoc 1am s&n ma ban co thé dung dé thiét ké va té chirc
layout ctia minh. “Widget” 14 cac view cung cap mot bd phan t triec quan (va cé tinh
twong tac) cho man hinh, chdng han nhw mét button, trwdng van ban, checkbox, hay
don gian chila mét birc anh. Cac “layout” 1a nhivng view 4y tir ViewGroup déng vai trd
cung cap mdt mé hinh layout duy nhéat cho cac view con clia nd, chang han nhw layout
tuyén tinh (linear layout), layout dang lu&i (grid layout), hodc layout twong ddi (relative
layout). Ban ciing c6 thé dung céc I&ép con clia View va cac I6p ViewGroup (hodc
nhirng |1&p con cé sén) dé tw tao widget va layout cho minh, sau d6 ap dung ching cho
layout activity ctia ban.

Cach théng dung nhat dé xac dinh mét layout st dung cac view la véi mét file layout
XML dwoc lwu trong tai nguyén (rng dung clia ban. Bang cach nay, ban cé thé duy tri
thiét ké cuia giao dién ngudi dung tach khdi ma ngudn xac dinh hanh vi cla activity.
Ban c6 thé thiét lap layout v&i vai trd giao dién ngudi dung cho activity cia minh véi
setContentView (), sau d6 truyén ID tai nguyén cho layout. Tuy nhién, ban ciing c6
thé tao nhirng View mai trong ma ngudn cla activity va xay dwng mot cay phan cép
view béng cach chén cac View md&i vao mét ViewGroup, sau d6 st dung layout dé
bang cach truyén ViewGroup gbc cho setContentView ().

D& biét thém thong tin vé& viéc tao mot giao dién ngudi dung, tham khao tai liéu Giao
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dién ngudi dung.

Khai bao activity trong file ké khai

Ban phai khai bao activity cia minh trong file ké khai dé& hé théng cé thé truy cap né.
Dé khai bao activity, hdy mé file ké khai va thém phan tlr <activity> dwéi dang con
cta phan t& <application>. Vidu:

<manifest ... >
<application ... >

<activity android:name=".ExampleActivity” />

</application ... >

</manifest >

C6 vai thudc tinh khac ma ban c6 thé bao gdm trong phan tir nay, nhadm xac dinh cac
thudc tinh han nhw: Nhan (label) cho activity, biéu twong (icon) cho activity, hodc mot
theme dé thay ddi style cho giao dién nguoi diing ctia activity. Trong d6, android: name
la thudc tinh duy nhét can thiét - day la thudc tinh xac dinh tén |&p cta activity. Khi phat
hanh &ng dung, ban khéng nén dbi tén nay b&i néu 1am vay, ban c6 thé pha hdng mot
sb chirc nang, chang han nhw cac shortcut clia (rng dung (doc bai blog Things That
Cannot Change (Mét sb thir khdng thé thay di)).

Xem phan tham khéo v& phan t&r <activity> dé biét thém thong tin vé& cach khai bao
activity trong file ké khai.

St dung b6 loc intent

Mét phan tlr <activity> cling cé thé xac dinh nhiéu bo loc intent - bang cach ding
phan tr <intent-filter> - dé khai bao cach ma cac thanh phan ctia (rng dung khac
¢6 thé kich hoat no.

Khi ban tao mét rng dung m&i sty dung cac cong cu SDK clia Android, activity géc duoc

tao tw ddng bao gém mot bd loc intent khai bao activity twong ng véi action “chinh” va
nén dat hang muc la “launcher” (“man hinh chinh”). B6 loc intent trong nhw sau:

<activity android:name=".ExampleActivity” android:icon="@drawable/app icon”>
<intent-filter>
<action android:name="android.intent.action.MAIN” />
<category android:name="android.intent.category.LAUNCHER” />
</intent-filter>

</activity>

Phan t& <action> xac dinh day la diém bat ddu “main” cho (ng dung. Phan ti
<category> cho thdy rang activity nay nén duoc liét ké trong bo khéi dong (ng dung
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ctia hé thdng (dé cho phép ngudi ding kich hoat activity nay).

Néu dw dinh cho rng dung ciia minh c6 thé tw kiém soat va khéng cho phép cac (rng
dung khéc kich hoat activity cia nd, ban khéng can bét ky bd loc intent nao khac. Chi
duy nhat mot activity nén co action “main” va hang muc “launcher”, nhw & vi du trwérce.
Nhirng activity ban khéng muén cé mat trong cac (rng dung khéac thi khdng nén cé bo
loc intent va ban c6 thé tw khéi dong ching béng cach dung céc intent twéng minh
(explicit intent), nhw thdo luan & muc dwéi day.

Tuy nhién, néu mudn activity cia minh phan héi cac intent ngdm dinh (implicit intent)
dwoc gl tir nhirng (hng dung khac (va ca trng dung clia ban), ban phai xac dinh thém
cac bo loc intent cho activity cia minh. Déi véi méi loai intent ban muén phan hdi téi,
ban phai bao gdm mét <intent-filter> chira mot phan tlr <action>, ddng thdi cd
thé tly chon thém mét phan tir <category> va/hodc <data>. Nhitng phan tlr ndy xac
dinh kiéu intent ma activity clia ban c6 thé phan hoi téi.

D& biét thém thong tin vé cach activity ctia ban phan héi lai intent, tham khao tai liéu
Intent va bo loc Intent tai dia chi:
http.//developer.android.com/quide/components/intents-filters.html.

Khéi dong activity

Ban c6 thé khéi dong mét activity khac bang cach goi startActivity (), truyén cho
né mét Intent mo ta activity ma ban mudn khai dong. Intent hoac xac dinh chinh xac
activity ban mudn khéi dong, hodc mé ta kiéu action ban muén thuc hién (va hé théng
sé& chon activity phti hgp cho ban, activity d6 co thé téi tr 'ng dung khac). Mdi intent
cling c6 thé chira mét lwgng nhé di liéu dwoc activity st dung khi né khéi dong.

Khi lam viéc trong trng dung clia minh, ban sé phai thwdng xuyén kich hoat mét activity
da biét. Ban c6 thé 1am vay bang cach tao mot intent xac dinh rd rang activity minh
mudn kh&i ddng qua viéc s dung tén 1&p. Vi du, day la cach mét activity khéi dong
activity khac cé tén SignInActivity:

Intent intent = new Intent (this, SignInActivity.class):;

startActivity (intent);

Tuy nhién, &ng dung ctia ban c6 thé muén thwc hién mét sé action, chdng han nhw gl
e-mail, tin nhan van ban, hoac cap nhat trang thai, béng cach str dung di liéu tr activ-
ity cGia ban. Trong trwéng hop nay, ng dung co thé khdéng cé cac activity cia minh dé
thwe hién nhirng action 4y. Do vay, ban cé thé dung céac activity do nhitng rng dung
khac cung cép trén thiét bi, chiing co thé thwc hién action cho ban. Day 1a noi cac intent
that sw cé gia tri - ban c6 thé tao mét intent mé ta action minh muén thyc hién va hé
thdng sé& khéi dong activity phi hop tir (’ng dung khac. Néu cé nhiéu activity cé thé xir
ly intent d6, ngwdi dung c6 thé chon mét activity nao dé dé s dung. Vi du, néu muén
cho phép ngu&i dung gtvi mét e-mail, ban cé thé tao intent sau:

Intent intent = new Intent (Intent.ACTION_ SEND) ;
intent.putExtra (Intent.EXTRA EMAIL, recipientArray);
startActivity (intent) ;
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Phan phu EXTRA EMATL dwgc thém vao intent 1a mdt mang cac chudi dia chi e-mail
ma mail nay sé dwoc glvi téi. Khi mot (r'ng dung e-mail phan héi intent nay, né doc mang
chudi cung cép trong phan phu trén va dat chiing trong trwdng “to” (“gti dén”) ciia form
soan thdo e-mail. Trong trwd'ng hop nay, activity cia rng dung e-mail khéi déng va khi
nguoi dung hoan tat, activity sé& phuc hdi.

Khéi dong activity dé tra vé két qua

Do6i khi, ban muén nhan moét két qua tir activity ma minh khéi déng. Trong trwéong
hop d6, hay khéi déng activity bang cach goi startActivityForResult () (thay
vi startActivity ()). Sau d6, d& nhan két qua tir activity tiép theo, hay thuc thi
phuwong thire callback onActivityResult (). Khi activity tiép theo hoan tat, né tra
vé két qua trong mét Intent t&i phwong thirc onActivityResult ().

Vi du, cé thé ban mudn ngwoi dung chon mét trong cac thong tin lién lac ctia minh; ti
do, activity cGia ban c6 thé 1am viéc gi d6 véi théng tin &y. Day la cach ban cé thé tao
intent nhw vay va xt ly két qua:

private void pickContact () {
// Tao mét intent && “chon” théng tin lién lac,
// nhu d& dinh nghia bdi content provider URI
Intent intent = new Intent (Intent .ACTION PICK, Contacts.CONTENT URT);
startActivityForResult (intent, PICK CONTACT REQUEST) ;
}

@Override

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

{
// Néu yéu cédu thanh céng (OK) va la PICK CONTACT REQUEST
if (resultCode == Activity.RESULT OK && requestCode == PICK CONTACT REQUEST)
{
// Thuc hién mét truy vin tdi content provider
// cua danh ba cho tén danh ba
Cursor cursor = getContentResolver () .query(data.getDatal(),
new String[] {Contacts.DISPLAY NAME}, null, null, null);
if (cursor.moveToFirst()) { // True néu con trd khéng tréng
int columnIndex = cursor.getColumnIndex (Contacts.DISPLAY NAME) ;
String name = cursor.getString(columnIndex) ;

// Lam gi dé vdi tén danh ba da chon...

Vi du nay cho thdy légic co bdn ma ban nén st dung trong phwong thic
onActivityResult () dé&xt ly két qua cla activity. Didu kién dau tién kiém tra xem
yéu cau co thanh céng hay khong - néu c6, resultCode sé& ¢6 gia tri RESULT OK
- va yéu ciu toi két qua nay co dang phan héi hay khong - trong trwdng hop nay,
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requestCode khép véi tham sé thi hai gli béi startActivityForResult ().
Tur day, ma ngudn x& ly két qua activity bang cach truy van di liéu tra vé trong mot
Intent (tham sb data).

Diéu xay rala, moét ContentResolver thywe hién mot truy van téi mot content provider,
provider nay tra vé mot Cursor cho phép di¥ liéu da truy van cé thé duwoc doc. Dé biét
thém thoéng tin, tham khao tai liéu Content providers.

Dé& tham khao théng tin vé cach st dung intent, xem tai liéu “Intents and Intent Filters”
(“Intent va bd loc intent”.

Tat activity

Ban c6 thé& tdt mot activity bdng cach goi phwong thirc finish () cGa activity
nay. Ban ciing cé thé tt mot activity riéng da khéi dong trwéc do bang cach goi
finishActivity ().

Ghi cha: Trong hau hét trwong hop, ban khéng nén tat mot activity mét cach twong
minh bang cach st dung cac phwong thirc trén. Nhw ndi dung thao luan & muc sau
vé vong doi cla activity, hé théng Android quan ly vong doi ctia mét activity cho ban,
do d6 ban khéng can tt cac activity. Viéc goi cac phuwong thirc trén c6 thé &nh hwéng
khong tét dén trai nghiém ngwdi dung dy kién va chi nén dwoc siv dung khi ban hoan
toan khéng mudn nguwoi dung quay vé thé hién nay cua activity.

Quan ly vong doi cha activity

Quan ly vong doi cla activity bang cach thue thi phwong thire callback la van dé quan
trong trong viéc phat trién mot trng dung manh mé, linh hoat. Vong ddi ctia mét activity
bi &nh huéng truc tiép bdi méi lién hé gitra né véi nhivng activity khac, véi tac vu va
ngan xé&p IUi cta no.

Mét activity c6 thé ton tai & ba trang thai chinh:

Resumed (Buwgc khoéi phuc lai)

Activity dang & man hinh chinh va ngwoi dung dang focus vao dé. (Trang thai nay
dodi khi con dwoc goi la “running” (“dang chay”)).

Paused (Bi tam dirng)

Mét activity khac trong tién canh man hinh va dwoc focus, song activity nay van
dang hién thi. Nghta &, mét activity khac dang hién thi & trén cung cla activity nay
va activity do trong subt mot phan hodc khong che toan bé man hinh. Mét activity bj
tam dirng 14 hoan toan dang tén tai (d6i twong Act ivity dang ndm trong bd nhé,
duy tri tAt ca trang thai cling nhu thdng tin thanh vién, ddng thoi van dugc gan voi
trinh quan ly ctra s6 (window manager)), nhwng lai cé thé bi hé théng hay trong cac
trwdng hop boé nhé & mure rat thap.

Stopped (Bi dirng)

Activity bi activity khac che hoan toan (hién activity nay dang & “hau cénh”
(“background”). Mét activity bi dirng ciing dang tén tai (d6i twong Activity dwoc
gilr trong bd nhé, duy tri tat ca trang thai va théng tin thanh vién, nhung khéng
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dwoc gan véi trinh quan ly ctra s6). Tuy nhién, activity bi dirng khéng con hién thi
ddi v&i ngudi dung va co thé bi hé thdng hay khi bé nhé can cho viéc khac.
Néu mét activity bi tam dirng hodc dirng, hé théng co thé loai bé activity nay khéi bo
nhé bang cach yéu cau activity két thic (goi phwong thire finish () cta activity), hodc
don gian la hay tién trinh cGia né. Khi activity dwoc mé lai (sau khi bi két thic hodc hay),
né phai dwoc tao tir dau.

Thuc thi cac callback trong vong ddi clia activity

Khi mét activity chuyén ddi thanh hoac thoat khdi cac trang thai khac nhau nhw mé ta
& trén, activity sé& dwoc thong bao qua nhiéu phwong thirc callback khac nhau. Ban
c6 thé ghi dé tat ca cac phuwong thirc callback dé lam viéc phu hop khi trang thai cta
activity thay ddi. Activity khung sau bao gdm nhirng phuong thirc co' ban trong vong
doi activity:

public class ExampleActivity extends Activity {
@QOverride
public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
// Activity dang dugc tao.
}
@Override
protected void onStart () {
super.onStart () ;
// Activity chudn bi hién thi.
}
@Override
protected void onResume () {
super.onResume () ;
// Activity d& &n (gid ”“duoc phuc hdi”).
}
@Override
protected void onPause () {
super.onPause () ;
// Activity khdc dang dugc focus (activity sdp “bi tam dung”).
}
@Override
protected void onStop () {
super.onStop () ;
// Activity khéng con hién thi (hién né dang “bi diung”)
}
@Override
protected void onDestroy () {
super.onDestroy () ;

// Activity sdp bi huy bo.
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Ghi chu: Thyce thi clia cac phwong thirc vong doi nay phai luén goi phwong thirc clia
I&p cha trwdc khi lam bét v viéc gi, nhw da néu trong vi du trén.

Céc phwong thire d6 cuing nhau xac dinh toan bd vong ddi clia mét activity. Bang viéc
thue thi nhitng phwong thirc nay, ban cé thé theo déi ba vong 1ap 16ng nhau trong vong
doi activity:

Toan bd vong de&i (entire lifetime) clla mét activity dwoc tinh giba 1&i goi toi
phuong thirc onCreate () va loi goi t¢i phwong thirc onDestroy (). Activity
cla ban nén thwc hién cai dat trang thai “global’ (chéng han nhw dinh nghia
layout) trong onCreate (), ddng thoi gidi phéng tat ca tai nguyén con lai trong
onDestroy (). Vi dy, néu activity c6 mét lubng chay ngam dé tai vé div liéu tr
mang, né co thé tao ludng d6 trong onCreate (), sau dé drng ludbng nay trong
onDestroy ().

Vong doi thay dworc (visible lifetime) clia mot activity dwoc tinh gitra 161 goi toi
onStart () va l&i goi t¢i onStop (). Trong sudt thdi gian nay, ngwdi dung cé
thé thay activity trén man hinh va twong tac véi né. Vidy, onstop () dwoc goi dé
lam cho mét activity mai khéi dong khéng con hién thj nira. Gitra hai phwong thire
nay, ban cé thé duy tri tai nguyén can thiét dé hién thj activity cho nguei dung. Vi
du, ban c6 thé dang ky mét BroadcastReceiver trong onStart () dé theo dbi
cac thay ddi anh hwéng téi giao dién ngudi dung, ddng thoi hiy dang ky né trong
onStop () khi ngwdi diung khéng con thy cai ma ban dang hién thi. Hé thdng co
thé goi onStart () va onStop () nhidu lan trong toan bd vong ddi cla activity,
dan t&i viéc activity hién thi va an ddi véi nguwdi dung.

Vong doi nén trwéc (foreground lifetime) clia mot activity dwoc tinh gitra 161 goi
téi onResume () va loi goi t&i onPause (). Trong subt thoi gian nay, activity &
phia trwéc cla tat ca cac activity khac trén man hinh va dwoc focus. Mt activity cé
thé thuwong xuyén chuyén tiép vao va ra khai tién canh - vi dy, onPause () duwoc
goi khi thiét bj di vao ché dd ngl hodc khi hop thoai xuét hién. Vi trang thai nay cé
thé chuyén déi thweng xuyén, ma ngudn trong hai phwong thirc dé nén gon nhe
nham tranh trinh trang cham tré khi chuyé&n déi lam ngwoi dung phai doi.

Hinh 1 minh hoa cac vong I&p nay va nhirng dwdng chuyén trang thai khac nhau ma
mot activity co thé cd. Hinh chi nhat dai dién cho phuwong thirc callback ma ban co thé
thue thi dé thuwe hién hoat dong khi chuyén tiép activity gitra cac trang thai.
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Hinh 1. Vong doi activity.

Cac phuong thirc callback ctia vong doi activity gibng nhau duoc liét ké & Bang 1, mo
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t& chi tiét hon vé tirng phwong thire callback va xac dinh vi tri ctia ching trong toan bod
vong doi cla activity, bao gdm hé théng co thé hay activity hay khéng sau khi phwong
thire callback hoan tat.

Bang 1. Téng quan vé cac phuong thirc callback clia vong ddi activity.

Phwong
thirc dwoc

goi tiép
Phwong thirc O ta theo

onCreate () Puoc goi khi activity dwgc tao 1an Khéng onStart ()

dau. Day la noi ban nén thyc hién tat
ca cac cai dat tinh thong thwdng - tao
view, gan dir liéu cho danh sach,...
Phwong thirc nay dwoc truyén mot
ddi twong Bundle cha trang thai
trwdc cla activity, néu trang thai do
da dwoc Iwu gilr (xem muc “Lwu trang
thai cGia Activity” & phan sau).

Lubn dwoc onStart () theo sau.

onRestart () DBwoc goi sau khi activity bi deng, Khéng onStart ()
ngay trwdc khi dwgec khéi dong lai.

Lubén dwoc onStart () theo sau.

onStart () Puoc goi ngay trwdc khi activity hién Khéng  onResume()
thi d6i véi nguoi dung. hoic
Puoc onResume () theo sau néu onStop()

activity chuyén dén tién canh, hoac
dwoc onStop () theo sau néu né bi
an.

onResume () Dwoc goi ngay trwdc khi activity bdt Khéng  onPause()
dau twong tac véi ngwdi dung. Tai
thoi diém nay, activity & trén cuing cua
ngan xép activity, cung véi dau vao t
ngu¢i dung tai do.

Lubn dwoc onPause () theo sau.
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Phwong thirc
onPause ()

Puoc goi khi hé théng bat dau phuc
hdi activity khac. Phwong thirc nay
thwong dwoc ding dé commit nhivng
thay déi chua dwoc lvu dé lwu triv
di¥ liéu lau dai, dirng cac hoat canh
va nhitng thir khac cé thé chiém tai
nguyén CPU,... Phuvong thirc nay sé
thwe thi nhanh chéng, béi activity ké
tiép s& khong dwoc phuc hdi cho téi
khi phrong thirc tra vé.

Phwong thirc OnPause () duoc theo
sau b&i onResume () néu activity tré
lai man hinh chinh, hoac onStop ()
néu activity khéng hién thi véi nguoi
dung.

Tiép theo

onResume ()
hoac

onStop ()

onStop ()

Puoc goi khi activity khéng con hién
thi v&i ngudi dung. Piéu nay co thé
xay ra b&i activity sép bi hay, hoac do
activity khac (hay mét activity co san
hodc activity mai) da dwoc phuc hdi
va dang che phu no.

Puwoc onRestart() theo sau
néu mubdn activity tré lai dé twong
tdc voi nguwoi dung, hoac dwoc
onDestroy () theo sau néu activity
nay sap bi hay.

Cé

onRestart ()
hoac

onDestroy ()

onDestroy ()
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Puwoc goi trwdc khi activity bi hay.
Day la 1&i goi cubi cung ma activity
nhan dugc. N6 cé thé dwoc goi,
hodc do activity dang chuén bj két
thac (moét sé ngudi goi finish () cho
né), hodc do hé théng sé& tam thoi
hay Activity nay dé tiét kism khong
gian. Ban c6 thé phan biét gitra hai
tinh hubng nay bang phuong thirc
isFinishing().
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Cot c6 nhan "C6 thé bj hly sau d6 khéng?" cho ta thdy hé thdng c6 thé hay tién trinh
quan ly activity vao bat cr thdi diém nao sau khi phuwong thire tréd vé, ma khong can
thwe thi dong ma nao khac cla activity hay khong. Ba phuong thire dwoc danh dau
"Cé" 1 (onPause (), onStop () va onDestroy ()). Do onPause () dirng dau tién
trong ba phwong th&c nay, nén sau khi activity dwgc tao, onPause () sé€ la phuong
thirc cudi cung bao dam dwoc goi trwede khi tién trinh ¢6 thé bi hily - néu hé thdng phai
phuc hdi bé nhé trong trwdng hop khan clp, onStop () va onDestroy () c6 thé
khéng dwoc goi. Do dd, ban nén str dung onPause () dé ghi di¥ liéu quan trong can
lwu trir lau dai (chang han nhu cac chinh sira ctia ngudi dung) dé thwe hién viéc luu.
Tuy nhién, ban nén lwa chon théng tin phai gitr lai trong onPause (), bdi bat ct tha tuc
chan nao trong phwong thirc nay ciing ngén chan viéc chuyén tiép téi activity tiép theo
va lam cham trai nghiém nguwoi dung.

Cac phwong thirc dwoc danh dau "Khéng" trong cot “Co thé bi hlly sau d6 khéng” bao
vé tién trinh host activity khai bi hly tir thoi diém ching duwoc goi. Vi vay, mét activity
c6 thé bi hly tir lic onPause () trd vé cho téi luc onResume () dwoc goi. N6 sé khong
thé bi hly 1an niva cho téi khi onPause () dwoc goi va tra vé 1an niva.

Ghi cha: Mét activity khéng thé bi hiy theo dinh nghia & Bang 1 van cé thé bj hé
thdng loai bd - tuy nhién, diéu nay chi xay ra trong cac hoan canh khéng con tai
nguyén nao khac. Thoi diém mét activity cé thé bj hily dwoc thdo luan ky hon trong tai
lidu “Processes and Threads” (“Tién trinh va ludng”).

Luu trang thai cua activity

Muc “Quan ly vong ddi cta Activity” da dé cap ngén gon rang khi mét activity bj dirng
ho&c tam dirng, trang thai cta activity d6 dwoc bao lwu. Diéu nay 1a ding, bdi dbi
twong Activity van duwgc gilr trong bd nhé khi né bi dirng hodc tam dirng - moi
thong tin vé cac thanh vién va trang thai hién tai ctia né van tén tai. Vi vay, bat cir thay
ddi nao do ngudi dung da tao ra trong activity déu dwoc lwu gilr, nén khi activity quay

Ay

vé man hinh chinh (khi né “phuc hdi”), nhivng thay dbi nay van & do.

Tuy nhién, khi hé théng hdy mét activity d& phuc hdi bd nhé, dbi twong Activity bi
loai bd, nén hé thdng khéng thé chi don gian phuc hdi né vé trang thai nguyén ven.
Thay vao d6, hé théng phai tao lai d6i twong Activity néu ngudi dung diéu hwéng té
activity nay. Tuy nhién, nguoi dung khong biét dwoc réng hé théng da hady activity va
tao lai nd, nén ho Idm twéng |4 activity tré lai nhw ltc trwéc. Trong trwdng hop nay, ban
c6 thé chéc chan réng thong tin quan trong vé trang thai cta activity dwoc bao vé bang
viéc thwe thi thém mot phwong thire callback cé tén onSaveInstanceState (), cho
phép ban lwu théng tin vé trang thai cGa activity.

Hé thdng goi onSaveInstanceState () trwdc khilam cho activity nay co thé bi hay.
Hé théng truyén cho phwong thirc ndy mét Bundle, trong d6 ban cé thé lwu théng
tin trang thai vé activity nhw cac cdp tén-gia tri bang cach s dung nhirng phwong
thirc nhw putString () va putInt (). Sau d6, néu hé thdng hay tién trinh cla
&ng dung va nguwoi dung duyét tré lai activity cta ban, hé thdng sé tao lai activity va
truyén Bundle cho cd onCreate () l18n onRestorelnstanceState (). S& dung
cac phwong thirc nay, ban c6 thé 1y trang thai da lwu tir Bund e va phuc hdi trang thai
cuia activity. Néu khong cé théng tin trang thai dé phuc hdi, Bundle dwoc truyén cho
phuwong thire sé& la null (d6 Ia trwdng hop khi activity dwoc tao 1an dau tién).
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Activity

dang chay

Thé hién cta
activity con nguyén
ven; khoéng can

Activity khac chuyén vé
chay & man hinh chinh

onCreate() phuc héi trang thai
onRestorelnstanceState()
Phuc héi trang thai activity onSavelnstanceState() onRestart()
Lwu trang thai activity
Ngwo&i dung
Nguwoi dung duyét toi activity
duyét t&i activity
v

Nhirng trng
dung co6 dé wu
tién cao hon
can t&i bo nhe

Tién trinh cua (rng
dung bi hay

Activity
khéng hién thi

Thé hién cta activity bi hdly, nhung
trang thai tw
onSavelnstanceState() dwoc lwu lai

Ghi chu: Khéng cé gi bdo dam rang onSavelnstanceState () s& dwoc goi
trwdc khi activity bi hiy, bdi c6 nhiéu trwdng hop khdéng can thiét phai lwu trang
thai (chdng han nhw khi ngudi dung roi khéi activity badng cach nhén button Back,
do ngwdi dung muén déng activity mét cach twodng minh). Hé théng sé goi
onSaveInstanceState () trwée khigoi onStop () va cé thé cd onPause ().

Tuynhién, ngay cakhibankhonglamgivakhoéngthwcthionSaveInstanceState (),
mét sé trang thai cla activity sé dwoc phwong thirc onSaveInstanceState ()
mac dinh cla lép Act ivity phuc hdi. Cu thé, phwong thirc méc dinh sé goi phuong
thirc onSaveInstanceState () twong ng dbi véi tirng View trong layout, cho
phép méi view cung cap théng tin s& duwoc lwu vé ban than view dé. Hau hét moi
widget trong framework ctia Android déu thyc thi phwong thire nay khi thich hop, nhw
la bat cl thay ddi cé thé thdy dwoc nao téi giao dién nguoi dung déu dwoc tu dong
Iwu va phuc hdi khi activity cia ban dwgc tao lai. Vi dy, widget EditText lwu bat
cl van ban nao do ngwoi dung nhap vao va widget CheckBox lwu tinh trang dwoc
danh dau cla né. Piéu duy nhat can ban lam la cung cdp mét ID duy nhét (v&i thudc
tinh android: id)cho mdi widget ma ban muén lwu trang thai. Néu widget khong cé
ID, hé thdng khong thé lwu trang thai cla widget dwoc.

Ban ciing c6 thé ngdn khéng cho mét view trong layout khdi viéc bi lwu trang thai bang
cach thiét 1ap thudc tinh android:saveEnabled thanh “false”, hodc bang cach
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goi phuwong thirc setSaveEnabled (). Théng thwdng, ban khdng nén vé hiéu hoa
nd, song ban cé thé lam vay néu muén phuc héi trang thai ctia giao dién ngudi dung
activity theo cach khac.

Mac du thye thi mac dinh clla onSavelInstanceState () lwu thong tin hiru ich vé
giao dién nguwdi dung cla activity, song ban van phai ghi d& né dé lwu thém théng tin.
Vi du, ban cé thé phai lwu cac gia tri thanh vién dwoc thay déi trong subt vong doi
cla activity (didu nay cé thé lién quan t&i nhirng gia tri dwoc phuc hdi trong giao dién
ngudi dung; tuy nhién, theo mac dinh thi cac thanh vién ndm gitr gia tri déu khong
dwoc phuc hdi).

Do thwc thimac dinhcllaonSaveInstanceState () gidp lwutrang thai clia giao dién
ngwdi dung, nén néu mudn ghi dé phwong thirc nay dé lwu thém thong tin thi ban nén luén
goi phuong thirc onSaveInstanceState () cGa lép cha trwéc khi lam bat i viec
gi. Twong tw, ban cling nén goi phwong thirc onRestoreInstanceState () cla
I&p cha néu ban ghi dé phwong thirc nay; vi vay, thwe thi mac dinh cé thé phuc hdi cac
trang thai view.

Ghichu: VionSavelInstanceState () khéng bdo ddm dwoc goi, ban chi nén dung
né dé ghi lai nhivng sw chuyén di trang thai ctia activity (trang thai cGa giao dién nguoi
dung) - dirng bao gi¢r dung phwong thirc nay dé lwu triv div liéu lau dai. Thay vao do,
hay st dung onPause () dé lam viéc nay (chang han nhw di¥ liéu nén dwoc lwu vao
co s& dir liéu) khi ngudi dung roi khéi activity.

Mét cach hay dé kiém the tinh ndng ctia ('ng dung trong viéc phuc hdi trang thai cia
né la ban chi can xoay thiét bi sao cho hwéng ctia man hinh thay déi. Khi hwéng man
hinh thay ddi, hé théng sé hly va tao lai activity d& ap dung tai nguyén thay thé da san
sang c6 méat cho cAu hinh man hinh méi. Do vay, diéu quan trong 1a activity ciia ban
phuc hdi hoan toan trang thai khi activity dwoc tao lai, vi nguwoi dung thudng xoay man
hinh khi dung cac rng dung.

X ly cac thay déi cu hinh

Mbt sb cAu hinh thiét bj cé thé thay ddi trong lic chay (chdng han nhw chiéu xoay man
hinh, ban phim c6 s&n, ngdn ng). Khi thay ddi d6 xay ra, Android sé tao lai activity
dang chay (hé théng goi onDestrov (), sau d6 lap tlc goi onCreate ()). Hanh vi
nay duoc thiét ké nham gilp ng dung clia ban thich nghi véi cac cdu hinh méi bang
cach tw dong nap lai 'ng dung véi nhivng tai nguyén thay thé ma ban da cung cap
(chang han nhu céc layout khac nhau dbi véi nhivng chiéu xoay va kich thwéc man
hinh khac nhau).

Néu ban thwéng thiét ké activity dé xa ly viéc khéi dong lai do chiéu xoay man hinh thay
ddi va phuc héi trang thai ctia activity nhw mé ta & trén, (’ng dung cla ban sé virng hon
trwdc cac sy kién ngoai mong muén trong sudt vong doi ctia activity.

Céch t6t nhat dé xtv ly viéc khéi dong lai la lwu, sau d6 phuc héi trang thai cla activity

bédng cach sir dung onSavelnstanceState() va onRestorelnstanceState() (ho&c
onCreate()), nhw da thao luan & muc trwéce.

Dé biét thém thong tin vé cau hinh thay dbi xay ra vao thdi diém chay va cach x ly
chung, hay doc huéng dan “Handling Runtime Changes” (‘X Iy cac thay dbi khi chay”).
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Phéi hop cac activity

Khi mét activity khéi dong activity khac, ching déu tréi qua cac chuyén tiép vong doi.
Activity dau tién tam dirng va dirng (du né sé khéng dirng néu van hién thj trong hau
canh), trong khi activity khac dwoc tao. Trong trwdng hop cac activity chia sé dir liéu
da Iwu vao dia hodc noi ndo do, diéu quan trong la activity tho nhat khong hoan toan bij
dirng khi activity thir hai dwoc tao. Thay vao dé, tién trinh khéi dong activity thir hai sé
xdy ra cung luc dirng activity thir nhét.

Thtr tw clia cac phuong thire callback trong vong d&i da dwoc xac dinh, dac biét la khi
hai activity d&u trong cung tién trinh va mot cai khdi dong cai con lai. Dwéi day 1a the
tw cla cac hoat ddng xay ra khi Activity A kh&i dong Activity B:

Phuwong thirc onPause () cta Activity A duwgc thye thi.

Céac phwong thlrc onCreate (),onStart () vaonResume () cla Activity B thwc thi
theo thir tw. (Activity B gi& dwoc ngudi dung focus vao).

Sau dd, néu Activity A khong con hién thi trén man hinh, phwong thirc onsStop () cta
né sé thuwe thi.

Viéc tién doan trinh ty clia cac callback cho phép ban quan ly viéc chuyén doi théng tin
tr activity nay sang activity khac. Vi du, néu phai ghi vao mét co s& dir liéu khi activity
th&r nhat dirng lai dé activity sau c6 thé doc né, ban nén ghi vao co sé di liéu trong subt
thoi diém chay onPause () thay vi onStop ().

9. Tuy chon luu trir

Android cung cap mét sbé tuy chon dé ban c6 thé Iwu trir di liéu lau dai cho tng dung.
Giai phap ban chon phu thudc vao tirng nhu ciu cu thé, chédng han nhw di liéu 1a cta
riéng rng dung nay hay con cho phép (rng dung (va nguwdi dung) khac truy cap vao,
dung lwong can dung |a bao nhiéu.

Ban c6 thé chon mét trong nhirng tuy chon lwu triv div liéu sau:

Tuy chinh chia sé (Shared Preferences)

Lwu di¥ liéu riéng kiéu co s& duéi dang cap khoa-gia tri.

B6 nh& trong (Internal Storage)

Lwu d liéu riéng trén bd nhe thiét bi.

B6 nh& ngoai (External Storage)

Lwu di¥ liéu cong cong (public data) trén bd nhé ngoai dé cling chia sé.

Co s& dir liéu SQLite (SQLite Databases)

Lwu di liéu cé cAu truc (structured data) trong co s& di liéu riéng.

Két ndi mang (Network Connection)

Lwu di¥ liéu trén Web bang network server clia ban.
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Android cung cap cho ban mét cach dé hién thi div liéu riéng cho cac (rng dung khéc -
véi mét Content Provider. Content provider 1a mot thanh phan tiy chon, dung dé cung
cap quyen doc/gh| (read/wrlte) dbi v&i div liéu cha ¢ng dung, tuy thudc vao gidi han
quyén ban mudn cép. Bé tim hiéu thém vé cach s dung content provider, hdy tham
khdo tai liéu “Content Providers”.

SU dung tuy chinh chia sé

Lép SharedPreferences cung cAp mot framework lam viéc chung cho phép ban
lwu trir va truy xuat cac cap khoéa-gia tri ¢ dinh clia cac kiéu dr liéu co s&. Ban co thé
st dung I6p SharedPreferences dé lwu cac di? liéu co s& nhuw: Boolean, float, int,
long va string. D@ liéu nay sé ton tai qua cac phién lam viéc (session) clia ngwoi dung
(tham chi ngay ca khi (rng dung da két thuc).

Tay chinh ca nhan

Tuy chinh chia sé& khéng chi dung dé lwu “tuy chinh ca nhan” (“user preference”), chang
han nhw nhac chuéng (ringtone) ma ngudi dung lwa chon. Néu ban muébn tao phan tuy
chinh ca nhan cho &ng dung, hay tim hiéu thém vé Preferenceictivity, I6p nay
sé cung cAp mdt framework Activity dé& ban tao phan tiy chinh ca nhan, phan nay sé tw
dong duwoc lwu lai (bdng cach st dung tly chinh chia sé).

Dé tao mot dbi twong SharedPreferences trong ing dung, hay dung mét trong hai
phwong thirc sau:

+ getSharedPreferences () - S& dung phwong thirc nay néu ban can nhiéu
file tiy chinh xac dinh bang tén; ban cé thé xac dinh tén nay théng qua tham sé
dau tién.

+  getPreferences () - S& dung phwong thirc nay néu ban chi can mét file tuy

chinh cho Activity cla minh. Do phwong thirc nay chi tao mét file tuy chinh, nén ban
khong can cung cap tén.

Pé lwu cac gia tri:

1. Goiedit () dé Iéy mot doi twong SharedPreferences.Editor.

2. Thém cac gia tri v&i nhitng phwong th&*c nhw putBoolean () va
putString().

3. Goi commit () dé cap nhat cac chinh stra .

DPé doc gia tri, s dung phwong thirc SharedPreferences, chdng han nhw
getBoolean () vagetString().

Sau day la mét vi du vé viéc lwu tuy chon cho ché d6 nhan phim im lang trong (rng dung
may tinh ca nhan (calculator):
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public class Calc extends Activity{

public static final String PREFS NAME ="MyPrefsFile”;

@Override
protectedvoid onCreate (Bundle state) {

super.onCreate (state) ;

// Luu tuy chinh

SharedPreferences settings = getSharedPreferences (PREFS NAME, 0) ;
boolean silent = settings.getBoolean (“silentMode”, false);
setSilent (silent) ;

}

@QOverride
protected void onStop () {

super.onStop () ;

// Ching ta cdn mét db6i tuong Editor d& thay dbéi tuy chinh.
// Tt ca cac db6i tuong ndy déu nam trong géi android.context.Context
SharedPreferences settings = getSharedPreferences (PREFS NAME, 0) ;
SharedPreferences.Editor editor = settings.edit();

editor.putBoolean (“silentMode”, mSilentMode) ;

// Xac nh&n cac thay ddi!

editor.commit () ;

St dung b6 nhé trong

Ban co thé truc tiép lwu file vao bd nhé trong clia thiét bi. Mac dinh, cac file dwoc lwu
vao bd nhé trong la cla riéng trng dung dé, nén cac rng dung (hay ngwoi dung) khac
khong thé truy cap vao. Khi ngudi dung g& (rng dung, nhikng file nay sé bi x6a bé.

Dé tao va ghi mét file riéng vao bd nhé trong:

1. Goi phwong thirc openFileOutput () véitén file va ché do hoat dong. Két qua
travé sélamot FileOutputStream.
2. Ghivao file v&i phwong thrc write ().

3. Déng ludng di¥ liéu bdng phwong thirc close ().
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Vi du:

String FILENAME ="hello file”;
Stringstring="hello world!”;

FileOutputStream fos = openFileOutput (FILENAME, Context.MODE PRIVATE) ;
fos.write(string.getBytes());

fos.close();

Ché d6 MODE_PRIVATE sé tao file moi (hodc thay thé mét file cing tén) va dat file
nay la cla riéng &ng dung. Ban c6 thé dung cac ché dd khac nhw: MODE_APPEND,
MODE_WORLD_READABLE v MODE_WORLD_WRITEABLE.

Dé doc file tir bd nhé trong:

1. Goi phwong thirc openFileInput () va truyén tén file can doc cho ham nay. Két
quatravélamot FileTnputStream.

2. Doc tirng byte cla file nay bang phuwong thirc read ().
3. Sau d9, déng ludng nay bang lénh close ().

Mach nhé: Néu ban mudn lwu mét file tinh (static) trong (ng dung vao thei diém bién
dich chwong trinh, hay Iwu file nay vao thw muc res/raw/ trong dy an cta ban.
Ban c6 thé mé file nay bang phwong thirc openRawResource (), truyén vao ID tai
nguyén R. raw. <tén file>. Phwong thirc ndy sé trd vé mot TnputStream dé ban cé
thé doc file (nhwng ban khong thé ghi vao file gbc).

Luu file cache

Néu chi mudn lwu cache (nhé tam) thay vi lwu lau dai mét vai div liéu, ban nén ding
phuwong thirc getCacheDir () dé mé mét File dai dién cho thv muc ndi bo, day
chinh la noi (’ng dung ctia ban tam Iwu cac file cache.

Khi thiéu dung lwong bd nhé trong clia thiét bi, Android cé thé x6a nhirng file cache nay
dé khoi phuc khéng gian b nhé. Tuy nhién, ban khéng nén dé cho hé thdng tw déng
x6a cac file ctia ban. Hay quan ly cac file cache clia minh va dat vao mét khéng gian
nhé ¢6 dung lweng hop ly, chang han nhw 1MB. Khi ngwdi diing gé& (rng dung ctia ban,
nhirng file nay sé bj xéa bod.

Cac phuong thuc hiru dung khac

getFilesDir ()

LAy duwong dan tuyét déi ciia thw muc chira file hé thdng, cling 1a noi lwu file ndi bd
trong (rng dung cua ban.

getDir ()
Tao thw muc méi (hodc mé thw muc da co) nam trong b nho trong.
deleteFile ()

Xdéa moét file lwu & bo nhoé trong.
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fileList ()

Tra v& mot mang céc file dang dwoc lwu trong (rng dung ctia ban.

St dung boé nhé ngoai

Moi thiét bj twong thich v&i Android déu hé tro mot “bd nhé ngoai” (“external storage”)
cung chia sé cho ban lwu file. B6 nhé ngoai nay c6 thé 1a mét thiét bi lwu triv ¢é thé thao
r&i (removable storage media) (chang han nhw mét thé nhé SD) hodc mét bd nhé trong
(khéng thé thao roi). Ngwoi dung cé thé doc dwoc va co thé chinh stra cac file dwoc
lwu vao bd nhé ngoai khi str dung ché d6 lwu trir bd nhé USB (USB mass storage) dé
dwa file vao mot may tinh.

Mét thiét bi c6 thé dung mét phan ving clia bd nhé trong lam bd nhé ngoai cé thé van
cung cap mot khe cdm thé SD (SD card slot). Trong trérng hop nay, thé SD khéng phai
l& mot phan ctia bé nhé ngoai va (ring dung clia ban khong thé truy cap vao d6 (phan
lwu trir bd sung nay chi danh cho céc file da phwong tién ma ngudi dung cung cap va
hé thdng c6 thé quét dwoc).

Lwu y: Bo nhé ngoai c6 thé mét tac dung néu ngudi diing gan (mount) bd nhé nay vao
mét may tinh hoac thao r&i thé nhé; béi khi d6, nhirng file ban da lwu vao bd nhé ngoai
sé khong duwgc bao mat. T4t ca cac trng dung co thé doc va ghi file dat trong bd nh&
ngoai va ngudi dung cé thé xéa ching.

Kiém tra su san sang cQa cac thé nhé

Trwdckhilamyviécvéibd nhd ngoai,bannéngoihamgetExternal StorageState ()
dé kiém tra xem thé nhé c6 s&n sang hay khong. Thé nhé co thé dang dwoc gan vao
may tinh, bj I6i, chi cho phép doc, hodc dang trong mét vai tinh trang khac. Sau day la
vi du v& cach kiém tra sy s&n sang cta thé nhé:

boolean mExternalStorageAvailable =false;
boolean mExternalStorageWriteable =false;

String state =Environment.getExternalStorageState();

if (Environment .MEDIA MOUNTED.equals (state)) {
// Ching ta cé thé doc va ghi thé nhé
mExternalStorageAvailable = mExternalStorageWriteable =true;
} else if (Environment.MEDIA MOUNTED READ ONLY.equals (state)) {
// Ching ta chi cé thé doc thé nhé
mExternalStorageAvailable =true;
mExternalStorageWriteable =false;
} else {
// C6 mdt sb 16i xay ra. Thiét bi cé6 thé & trong mdét trang thai
// nao d6 khac, nhung t&t cad nhiting gi chung ta cdn biét 1a
// khéng thé& doc hodc ghi vao bdé nhé ngoai

mExternalStorageAvailable = mExternalStorageWriteable =false;
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Vi du trén nham kiém tra xem bd nhé ngoai cé sdn sang doc va ghi hay khéng.

Phuwong thirc getExternalStorageState () trd vé mét sb trang thai ma ban cé
thé muén kiém tra, chdng han nhw thé nhé cé dang bi chia sé hay khéng (dang dwoc
két nbi véi may tinh), dang bi 16i, hodc da bi thdo roi,... Ban cé thé si dung nhirng
thong tin nay dé thong bao chi tiét cho ngudi dung biét khi (rng dung clia ban can truy
cap thé nho.

Truy cap file trén bo nhé ngoai

Néu ban st dung API (Application programming interface - Giao dién lap trinh (rng
dung) Cép 8 hodc cap cao hon, hay str dung phwong thirc getExternal FileDir ()
dé mé mot File dai dién cho thw muc bd nhé ngoai - la noi ban nén dung dé lwu cac
file cia minh. Phuong thirc nay can truyén vao mot tham sb type dé xac dinh kiéu
thw muc con (subdirectory) ban mudn duing, chdng han nhw DIRECTORY MUSIC va
DIRECTORY RINGTONES (néu truyén vao null sé& nhan dwoc thw muc gbec chiva
céc file trong tng dung clia ban). Phwong thirc nay cling sé tao ra mét thw muc phu
hop, néu can thiét. Bang viéc xac dinh kiéu thw muc, ban cé thé dam bao rdng media
scanner (trinh quét da phwong tién) ctia Android c6 thé phan loai dung céc file ctia ban
trong hé théng (vi dy, chudng dién thoai dwgrc nhan dién dung la chudng dién thoai va
khac véi am nhac). Néu ngudi dung g& (rng dung ra, thw muc nay cung véi ndi dung
bén trong sé bi xoa.

Néu ban st dung APl Cép 7 hodc cap thap hon, hdy dung phuwong thirc
getExternalStorageDirectory (), d& mé File daidién cho thw muc gbc cla
bd nhé ngoai. Sau do, ban nén ghi di¥ liéu vao thw muc sau:

/Android/data/<package name>/files/

Trong d6, <package name> |a tén goi theo dinh dang Java, chang han nhuw “com.
example.android.app”. Néu thiét bj clia ngwoi dung dang chay API Cép 8 hoac
cap cao hon, khi g& trng dung, thw muc nay cung véi ndi dung bén trong sé bi xda.

Viéc luu file chia sé
An file khéi media scanner

Thém mot file tréng c6 tén 13 . nomedia vao thw muc cha céc file lwu trong bo nhé
ngoai (Iwu y tién té ddu chdm trong tén file). Viéc nay sé& ngdn khéng cho media scan-
ner doc file da phwong tién clia ban hoac dwa ching vao nhirng (rng dung nhw Gallery
hoac Music.

Néu ban mudn Iwu file khdng chi danh riéng cho (rng dung ctia ban va khéng bi xéa khi
ngui dung g& tng dung doé, hay Iwu cac file nay vao mét trong nhirng thu muc public
(coéng khai) ctia bd nhé ngoai. Cac thw muc nay ndm & thw muc gbc cia bd nhé ngoai,
chang han nhw Music/, Pictures/, Ringtones/,..

Trong API Cép 8 hodc cap cao hon, hdy s dung
getExternalStoragePublicDirectory (), truyén cho phwong thirc nay kiéu
thw muc public mudén dung, chéng han nhw DIRECTORY MUSIC, DIRECTORY
PICTURES, DIRECTORY RINGTONES,... Phuwong thtrc nay sé tao ra mot thw muc
phu hop, néu can.
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Néu ban str dung API C4p 7 hoac cap thap hon, hay dung phwong thirc
getExternalStorageDirectory () dé mé file dai dién cho thw muc gbc cla
bd nh& ngoai, sau do lwu cac file chia sé nay vao mét trong nhirng thw muc dwéi day:

+  Music/ - Media scanner xac dinh tat ca cac file da phuong tién trong thw muc nay
la @m nhac clda nguwoi dung.

+  Podcasts/ - Media scanner x&c dinh tat ca cac file da phwong tién trong thu muc
nay la podcast (file &m thanh).

°* Ringtones/ - Media scanner xac dinh cac file da phwong tién & day la nhac
chudng.

* Alarms/ - Media scanner xac dinh céac file & day la am bao thirc (alarm sound).

+ Notifications/ - Media scanner xac dinh cac file & day la &m nhac nhé (notifica-
tion sound).

+ Pictures/ - Chira tt c& cac anh (ngoai trir nhitng anh chup bang chirc nang
chup anh).

+  Movies/ - Tt ca cac doan phim (ngoai trir nhirng doan video tir chirc ndng quay
phim cua thiét bi).

+  Download/ - Céc file hén hop tai vé.

Luu file cache

Néu ban str dung API C4p 8 hoac cap cao hon, hay ding getExternalCacheDir ()
dé mé& mot £i e dai dién cho thw muc bd nhé ngoai - la noi dung dé Iwu cac file cache.
Néu ngwdi dung gé bé (ng dung clia ban, nhivng file nay sé tw dong bi x6a. Tuy nhién,
trong subt vong doi clia ting dung, ban nén quan ly cac file cache nay va loai bd nhitng
file khéng can thiét dé tiét kiém khong gian nhé.

Néu ban dung APl Cap 7 hodc cip thdp hon, hdy s dung phuong thic
getExternalStorageDirectory () d& m& mét File dai dién cho thw muc gbc
cla b6 nhé ngoai, sau dé ghi di¥ liéu cache vao thw muc dwéi day:

/Android/data/<package_name>/cache/

Trong d6, <package name>/ la tén goéi theo dinh dang Java, chéng han nhw
"com.example.android.app”.

St dung co sé dix liéu

Hé diéu hanh Android hé tror day dd cho co s& di¥ liéu SQLite. B4t ct co s& di liéu nao
ban tao d&u cé thé truy cap duwoc theo tén tir bat ky I&p nao trong (rng dung, nhung
khong thé truy cap dwoc tir bén ngoai tng dung.

Phuwong phap duoc khuyén dung dé tao co s& dir liéu SQLite méi 1a tao mét Iép con

cla SQLiteOpenHelper va ghi de lén phwong thirc onCreate (), tai day ban cé
thé thuc thi lénh SQLite dé tao bang cho co s& dir liéu. Vi du:
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public class DictionaryOpenHelper extends SQLiteOpenHelper {

private static final int DATABASE VERSION =2;
private static final String DICTIONARY TABLE NAME =”dictionary”;
private static final String DICTIONARY TABLE CREATE =

“CREATE TABLE “+ DICTIONARY TABLE NAME +” (“+

KEY WORD +” TEXT, “+

KEY DEFINITION +” TEXT);”;

DictionaryOpenHelper (Context context) {
super (context, DATABASE_NAME,null, DATABASE_VERSION);
}

@Override
public void onCreate (SQLiteDatabase db) {
db.execSQL (DICTIONARY TABLE CREATE) ;

Sau d6, ban c6 thé 14y mot thé hién clia SOLiteOpenHelper da cai dat bang cach
st dung phwong thirc khéi tao da dinh nghia. D& ghi va doc tir co s& di liéu, goi cac
phuwong thirc getiWritableDatabase () va getReadableDatabase () twong
&ng. Ca hai phwong thirc nay déu trd vé mot déi twong SOLiteDatabase dai dién
cho co s& di¥ liéu, ddng thdi cung cap cac phuong thirc dé thao tac véi SQLite.

Hé diéu hanh Android hd tro khdng gidi han déi v&i nhirng khai niém SQLite chuan.
Chung ta dwoc khuyén nghi nén thém moét trudng khéa gia tri tang tw dong (autoincre-
ment value key field) dé cé thé str dung lam trwéng dinh danh duy nhat nhdm tang kha
nang tim kiém nhanh mét ban ghi (record). Diéu nay khong bat budc dbi véi di liéu
riéng, nhung néu cai d&t mot content provider, ban phai thém vao mot trwong dinh danh
duy nhét béng cach s dung hang (constant) BaseColumns. ID.

Ban c6 thé thuc thi truy van SQLite nhér str dung phuwong thirc SOLiteDatabase.
query (). Phwong thirc nay cé thé nhan nhiéu tham sb truy van khac nhau, chang
han nhw bang dé truy van, phép chiéu (projection), phép chon (selection), cot (column),
nhém (grouping),... Déi v&i nhirng truy van phirc tap, chdng han nhw truy van can dinh
danh c6t, ban nén st dung SQLiteQueryBuilder, vi trinh nay cung cAp mot sb
phwong thirc thuan tién dé xay dwng truy van.

Méi truy van SQLite sé tra vé mot con trd (cursor) trd téi toan bd hang do truy van tim
duwoc. Con tré ludn ludn la mot co ché gilp ban co thé duyét két qua tir mot truy van co
s& di liéu cling nhw doc dir liéu trén hang va cot.

Dé xem xét (’ng dung mau minh hoa cho cach st dung co s& di liéu SQLite trong
Android, mai ban tham khao (rng dung Note Pad va Searchable Dictionary (Tt dién cé
thé tra ctru dwoo).
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G& 16i co sé dir liéu

Android SDK bao gdm c6ng cu co s& di¥ liéu sqlite3 cho phép ban tim duyét ndi
dung bang, chay lénh SQL va thwc hién mét sé chirc nang hiru ich khac trén co sé&
dir lieu SQLite. Xem muc “Examining sqlite3 databases from a remote shell” (“Tim

hiéu vé co s& dir liéu sqlite3 tir chwong trinh dong Iénh & xa”) @& hoc thém vé cach
chay cbéng cu nay.

St dung két néi mang

Ban c6 thé sir dung mang (khi mang da s8n sang) dé lwu trir va truy xuat di liéu trén
céac dich vu dwa trén Web cla riéng ban. Dé thao tac trén mang, s dung cac |&p trong
cac goi sau day:

. java.net.*

. android.net.*

10. Content Provider

Content provider quan ly viéc truy cap tap dir liéu cé c4u tric. Content provider déng goi
di liéu, ddng thoi cung c&p co ché dé quy dinh viéc bado mat div liéu. Content provider
la giao dién chuén gitp két ndi di¥ liéu trong moét tién trinh véi ma chay trong tién trinh
khac.

Néumuédn truy cap dir liéu trong content provider, ban str dung ddi twong ContentResolver
trong Context (ngl canh) clia (rng dung dé két néi content provider nhw mét client. Déi
twong ContentResolver trao ddi véi dbi twong provider, mot thé hién cta Iép thuc thi
I&p ContentProvider. Déi twong provider nay nhan di liéu yéu cau tr client, thuc hién
cac hoat dong dwoc yéu ciu dé va tra vé két qua.

Néu khong cé y dinh chia sé di liéu v&i cac ing dung khac, ban khéng nhét thiét phai
phat trién provider riéng. Tuy nhién, néu muédn cung cAp goi y cho khach hang dé tim
kiém trong (rng dung, ban bat budc phai tao content provider. Ho&c, néu muén sao
chép va dan file hoac di¥ liéu phirc tap tr (’ng dung ctia minh sang trng dung khac, ban
ciing can t&i provider nay.

Ban than hé diéu hanh Android da bao gdm cac content provider quan ly di liéu nhw
nhac, video, hinh &nh va thdng tin lién lac ca nhan. Ban c6 thé thay mét sé provider nay
dwoc liét ké trong tai liéu tham khao clia géi android.provider. Bat c& &ng dung
Android nao ciing cé thé truy cap vao cac content provider nay.

10.1 Co ban vé content provider

Content provider quan ly viéc truy cap t&i kho chira di¥ liéu trung tdam. Content provider
la mét phan cta ng dung Android, thwdng cung cip giao dién nguoi dung riéng dé
lam viéc v&i div liéu. Tuy nhién, dw dinh ban dau & content provider sé dwoc (ng dung
khac dung, (rng dung nay truy cap vao provider bang cach st dung mét déi twong client
provider. Content provider va dbi twong client cung cap déng thdi hé tro mét giao dién
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chuén, nhat quan cho di¥ liéu cling nhw qua trinh giao tiép cta cac tién trinh bén trong
(inter-process) va bao mat viéc truy cap dir liéu.

Muc nay sé gi¢i thiéu nhirng khai niém co ban sau day:

»  Content Provider hoat déng nhw thé nao.

« APl ban diing dé truy xuét dir liéu trong content provider.

APl ban dung dé chén, cap nhat hodc xo6a dir liéu trong content provider.

«  Cactinh ndng API khac khién viéc thao tac v&i content provider tré nén dé dang hon.

Téng quan

Content provider biéu dién div liéu véi cac rng dung bén ngoai dwéi dang mét hodc
mot vai bang twong tw véi bang thudng thdy trong co s& dir liéu quan hé (relational
database - RDB). Méi hang dai dién cho mét thé hién ctia moét kiéu div liéu bat ky ma
content provider thu thap; mdi cot trong hang thé hién moét phan di liéu thu thap duoc
cla thé hién.

Vi du, mét content provider cé s8n trong nén tang Android |a user dictionary (ttr dién
ngudi dung), noi lwu triv cach viét cia mot s6 tir d&c biét ma ngwoi ding mudn lwu lai.
Bang 1 gi¢i thiéu cach biéu dién di liéu trong content provider nay.

Bang 1: Vi du vé& bang tir dién cla ngudi dung

| word | ___appid | frequency |__locale | ___ID_ |

Mapreduce user1 100 en_US 1
Precompiler useri14 200 fr_ FR 2
Applet user2 225 fr_ CA 3
Const user1 255 pt BR 4
Int user5 100 en_UK 5

Trong Bang 1, mdi hang twong &ng véi mdt thé hién clia mot tir khdng co trong tir dién
chuén. M&i cot dai dién cho mét div liéu nao day cla tir, chdng han nhw ma dia diém
(locale) - noi tr xuét hién 1an du tién . Tiéu dé cot 1a tén cot duwoc lwu trong content
provider. Mudn tham chiéu t&i ma dia diém trong mét hang, ban c6 thé chi t&i cot locale
cla hang d6. Vi content provider nay, c6t ID doéng vai tro la “khoda chinh” (“primary
key”) dwoc content provider quan ly tw dong.

Ghi cha: Content provider khéng yéu cau phai c6 trwong khoéa chinh, content
provider cling khéng yéu cau phai st dung D lam tén cot cla trwdng khoa chinh
néu nhw da c6 mot trworng khac. Tuy nhién, néu mudn rang buéc (bind) di liéu cia
mot content provider v&i mét ListView, ban nhét dinh phaicéténcotla ID.Yéu cau
nay dworc giai thich cu thé trong muc “Hién thi két qua cua truy van” bén dudi.
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Truy cap content provider

Mét trng dung cé thé truy cap vao di¥ liéu clia content provider bang dbi twong cli-
ent ContentResolver. Péi twong nay cé nhitng phwong thirc cé tén gibng y hét
déi twong trong dbi twong provider, mét thé hién cta mét trong nhirng 16p con cla
ContentProvider. Cac phwong thirc clia ContentResolver cung cAp cac chirc
nang “CRUD” co ban cla bd nhé lwu triy lau dai; trong d6, “CRUD” bao gém: Create
(tao), retrieve (truy xuét), update (cap nhat) va delete (x6a).

Pbi twong ContentResolver trong tién trinh cla ng dung va dbi twong
ContentProvider trong (¢ng dung cé nhiém vu quan ly provider, ty déng diéu khién
viéc giao tiép cla tién trinh bén trong. ContentProvider ciing hoat ddng giébng nhw
mot tAng triru twong (abstraction layer) ndm gitva kho chiva div liéu va viéc hién thj di
liéu ra bén ngoai dwdi dang bang.

Ghi chu: Bé truy cap mét provider, (rng dung thuéng phai yéu cau cac quyén cu thé
trong file ké khai ctia n6. Hwéng dan chi tiét cho van dé nay dwoc trinh bay trong muc
“Quyén dbi v&i content provider” bén dudi.

Vi du, dé lay ra mét danh sach cac tir (word) va ma dia diém (locale) ctia chang tir
content provider user dictionary, ban goi phwong thirc ContentResolver.query ().
Phwong thirc cuerv () goi phwong thirc ContentProvider.query () dwoc
content provider user dictionary dinh nghia. Cac dong ma sau minh hoa I&i goi cla
phuong thirc ContentResolver.query ()

// Truy v&n user dictionary va tra vé két qua
mCursor = getContentResolver () .query (

UserDictionary.Words.CONTENT URI, // URI cua bang luu cic tu

mProjection, // Cac coét trong hang két qua
mSelectionClause // Pié&u kién chon

mSelectionArgs, // Piéu kién chon

mSortOrder) ; // Trinh tu sdp xép cua cic hang k&t qua tra vé

Bang 2 giai thich cac dbi sb cta lénh query(Uri, projection, selection, selectionArgs,
sortOrder) twong (rng v&i cau 1énh SELECT trong SQL:
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Bang 2: So sanh Iénh Query() véi truy van trong SQL.

i sb cta lénh T khéa/tham sb clia cau lénh | Ghi chu
query() SELECT

Uri FROM ten_bang Uri twong &ng vé&i bang
trong content provider, co tén
la ten bang.

Projection cot,cot,cot,... projection la mét mang

cac cdt nén dwoc bao gébm
trong méi hang két qua
truy van.
Selection WHERE cot =gia_tri selection xac dinh diéu
kién chon hang.
selectionArgs Khoéng cé twong dwong. Tham
sb lya chon thay thé “?” trong
ménh dé select.
sortOrder ORDER BY cot,cot,... sortOrder xac dinh th tw
céac hang xuét hién trong con

tré (cursor) dwoc tra vé.

Content URI

Content URI la dinh danh tai nguyén thdng nhét (uniform resource identifier - URI) xac
dinh di liéu trong content provider. Content URI bao gém chudi dinh danh (tén twong
trng cho toan bo provider) va mét dwong dan (mot tén trd téi mot bang). Khi ban goi
moét phwong thire client dé truy cap vao bang trong content provider, content URI clia
bang do chinh 1& mét trong cac déi sé.

O céac dong ma trén, hdng CONTENT URT chira content URI clia bang “words” trong
tir user dictionary. Di twong ContentResolver phan tich dé Iy ra chubi dinh danh
(authority) ctia URI, ddng thoi st dung chudi nay dé “phan giai” content provider bang
cach so sanh chudi dinh danh v&i bang ctia hé théng chira nhirng content provider da
khai bdo. Sau d6, ContentResolver cé thé glri cac dbi s cua truy van dén ding
provider.

ContentProvider st dung phan dwdng dan (path) ctia content URI dé& chon bang
can truy cap. Mdi content provider thwérng cé mét dweéng dan cho méi bang ma né
quan ly.

Trong cac dong ma trén, mot URI day dd cia bang “words” |a:

content://user dictionary/words

173


http://developer.android.com/reference/android/database/Cursor.html
http://developer.android.com/reference/android/database/Cursor.html
http://developer.android.com/reference/android/provider/UserDictionary.Words.html#CONTENT_URI
http://developer.android.com/reference/android/content/ContentResolver.html
http://developer.android.com/reference/android/content/ContentResolver.html
http://developer.android.com/reference/android/content/ContentProvider.html

Lap trinh Android co ban

Trong do, chudiuser dictionary la chudidinh danh cla provider, con chudi words
la dwéng dan cla bang. Chudi content:// 1& scheme (théng tin d& cung cép cho
Content Provider) ludn ton tai, xac dinh day la mét content URI.

Nhiéu content provider cho phép ban truy cap vao mot hang don clia mét bang béng
cach gén thém mét gia tri ID vao cudi URI. Vi dy, dé truy xudt mot hang cé6 1D la 4
trong user dictionary, ban cé thé st dung content URI sau:

Uri singleUri =ContentUris.withAppendedId (UserDictionary.Words.CONTENT URI,4);

Thoéng thwdng, ban st dung gia tri id khi truy xuét mét tap gédm nhiéu hang, sau dé
mudn cap nhat hodc x6a mot trong nhirng hang do.

Ghi chi: Lé&p Uri va Uri.Builder chira nhiéu phwong thire thuat tién cho viéc
khé&i tao dung cac dbi twong Uri tr chudi mot cach dé dang. ContentUri chia
cac phuwong thire c6 thé dé dang gan thém gia tri id vao URI. Doan ma trén st dung
phuong thirc withAppendedid () dé& gan mot id vao content URI cla content
provider user dictionary.

Truy xuat dir liéu tir content provider

Muc nay miéu ta cach truy xuat dir liéu tir content provider, Iy content provider user
dictionary lam vi du.

Dérdrang,cacdoanmanhdtrongmucnaydéugoiphwongthlrcContentResolver.
query () trong “lubng UI”, hay “lubng giao dién nguoi dung” (“Ul thread”). Tuy
nhién, khi viét ma chuong trinh thwe, ban nén thuc hién truy xuét khéong déng bo
trong moét ludng riéng. D& lam didu nay, ban s dung Iép CursorlLoader, sé duwoc
miéu ta chi tiét trong tai liéu huéng dan “Loaders”. M&t khac, cac dong ma & day chi
|4 nhivng doan ma nhé; ching khong thé hién mot (rng dung hoan chinh.

pé truy xuét di¥ liéu ttr mot content provider, ban thuc hién theo cac bwdc co ban sau:
1. Yéu cau quyén truy cap doc dbi véi content provider.

2. Dinh nghia doan ma gli truy van dén content provider.

Yéu cau quyén truy cap doc

Dé truy xuét di¥ liéu trong mét trinh cung cap, (r’ng dung clia ban can “quyén truy cap
doc” (read) cho content provider. Ban khéng thé yéu cau quyén nay trong lic chay
chwong trinh; thay vao d8, ban phai chi ra la can quyén nay trong file ké khai bang cach
st dung phan tr <uses-permission> va tén chinh xac cla quyén dwoc dinh nghia
trong content provider. Khi str dung phan t&r nay trong file ké khai, ¢ nghia la ban dang
“yéu cau” quyén nay cho (rng dung ctia minh. Néu ngwéi dung cai (rng dung clia ban,
ngam hiéu |a ho déng y v&i yéu ciu nay.

Pé tim dung tén cla quyén truy cap doc cho content provider ban dung ciing nhw
cac tén quyén truy cap khac, hdy tim trong tai liéu hwéng dan s dung cla content
provider do.
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Cac vai tro (role) ctia quyén truy cap content provider dwoc miéu ta chi tiét trong muc
“Quyén dbi v&i content provider” bén dudi.

Content provider user dictionary dinh nghia quyén android.permission.READ
USER_DICTIONARY trong file ké& khai; do d6, néu muén doc content provider nay, trng
dung phai yéu cau véi tén quyén nhw vay.

Xay dung truy van

Budc tiép theo trong viéc truy xuét dir liéu tr mot content provider la xay dwng truy
van. Doan ma nhé dau tién dinh nghia mot s bién dung dé truy cap content provider
user dictionary:

// M6t mang chudi dinh nghia cdc coét s& dugc tra vé cho mdi hang (hay
// Projection)
String[] mProjection =
{
UserDictionary.Words. ID, // H3ng thudéc 1lép Contract tuong
// tng voi tén cdét _ID
UserDictionary.Words.WORD, // Hing thudc 1lép Contract vdi tén
// cot word
UserDictionary.Words.LOCALE // H&ng thudc 1ép Contract tuong tng
// v&i tén cbdbt locale

}i

// Pinh nghia chudi chita ménh d& chon
String mSelectionClause =null;

// Khoi tao mét mang chiia cac dbi sb chon

String[] mSelectionArgs ={“"};

DPoan mé nhd tiép theo giéi thiéu cach st dung ham ContentResolver.query (),
dung content provider user dictionary lam vi du. Mét truy van client t&i content provider
twong tw mét truy van SQL, truy van nay ciing chira mét tap cot tra vé, mot tap diéu
kién chon va tht tw sap xép.

M6t tap cot ma truy van trd vé dwoc goi la mot phép chiéu (projection) (twong trng voi
bién mProjection).

Biéu thirc xac dinh cac hang truy van dwoc chia lam ménh dé& chon va dbi sé chon
(selection argument).

Ménh @& chon la sw két hop cla biéu thirc Boolean va biéu thirc 16gic (biéu thirc l6gic
c6 gia tri true/false), tén cot va gia tri (twong ng véi bién mSelectionClause). Liéu
c6 thé xac dinh tham sé c6 thé thay thé dwoc khong? Thay vi mét gia tri, phwong thire
query truy xuét gia tri tr mang déi s chon (twong (rng v&i bién mSelectionArgs).

Trong doan ma nhd tiép theo, néu nguw®i dung khéng nhap vao mét tir, ménh
dé chon dwoc thiét l1ap gia tri 1a null, truy van sé& tra vé tat ca cac tir trong
content provider. Néu ngwoi dung nhap vao mét tv, ménh dé chon dwoc dat 1a
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UserDictionary.Words.WORD + “ = 27 va phan tl du tién clia mang
dbi sb chon dwoc thiét lap bang tir ma nguwdi dung nhap vao.

/%
* Lénh sau day dinh nghia mét mang chudi gdm mdét phdn ti chta dbi
sb chon.
“/
String[] mSelectionArgs ={“"};
// Ly mdt tu trong giao dién ngudi dung
mSearchString = mSearchWord.getText () .toString() ;

// Hay nhé chén thém ma& vao day dé kiém tra diu vao khéng hop lé va

// md déc (malicious) lam héng chuong trinh.

// Néu tu do ngudi dung nhdp vao 1la chudi rdng, l4y ra toan bd tu dién
if (TextUtils.isEmpty (mSearchString)) {
// Viéc thiét lap ménh dé& chon 13 null sé tra vé toan bd tu trong
// tu dién
mSelectionClause = null;

mSelectionArgs[0]= “7;

} else {
// Khéi tao mdét ménh d& chon phi hop véi tu md ngudi diung nhdp vao.

mSelectionClause =UserDictionary.Words.WORD +” = 27;

// Gan chudi ngudi dung nhidp vao cho dbi sb chon.

mSelectionArgs[0]= mSearchString;
}

// Thuc hién truy vin trén bang d@ liéu va tra vé moét déi tuong

// Cursor (con trod)

mCursor = getContentResolver () .query(
UserDictionary.Words.CONTENT URI, // content URI cua bang words
mProjection, // Cac cbt tra vé trong tung hang két qua
mSelectionClause // Hodc null, hodc la tu ma ngudi dung nhép vao
mSelectionArgs, // Hodc rdng, hodc la chudi ngudi dung nhédp vao

mSortOrder) ; // Tht tu sdp xép clia cdc hang dugc tra vé

// Mdt sb content provider tra vé null néu cé 18i xay ra, mdét // sb
khdc s& ném (throw) ra mdét ngoail 1é (exception)
if (null== mCursor) {
/‘k

* Chén thém mid vao day d& xu ly 16i. Hay nhd, dung st dung con
trd! Cé6 thé ban mubn goi phuong thic android.util.Log.e() dé

* ghi lai 16i xay ra.
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=
// Néu con trdé rdng, content provider khéng tim dugc tu phu hop

} else if (mCursor.getCount ()<1) {

* Chén thém m& vao diy dé théng bdo véi ngudi ding rdng viéc tim
* kiém khéng thanh céng. Viéc nay khéng nhdt thiét 1a do 16i. C6
* thé & day, ban mubn cung cldp cho ngudi dung tuy chon dé chén

* thém hang mdéi, hodc nhidp lai tu mubn tim.

*/

} else {

// Chén thém mi vao diay d& thuc hién mét sb thao téc véi két qua tra vé

Truy van trén twong tw cau lénh SQL sau:

SELECT ID, word, locale FROM words WHERE word = <dit 1iéu ngudi dung
nhdp> ORDER BY word ASC;

Cau Iénh SQL nay st dung truc tiép tén cot thwe thu thay vi cac hdng dinh nghia trong
I&p contract.

Bao vé ing dung khai viéc nhap ma doc

Néu dir liéu dwoc content provider quan ly 1a mét co s& dir liéu SQL, chira c& nhirng
dir liéu khéng dang tin bén ngoai dwa vao cau lénh SQL thé, cé thé dan dén tinh trang
lam héng co s& dir liéu.

Hay xem ménh dé chon dwdi day:

// Tao mdét ménh dé& chon bdng cdch ghép dir liéu ngudi dung nhidp vao

// véi tén cot

String mSelectionClause = “var = “+ mUserInput;

Néu thwc hién diéu nay, vé hinh trung ban dang cho phép ngudi dung ghép ma SQL
ddc vao cau Iénh SQL. Vi du, ngwoi dung co thé nhap “nothing; DROP TABLE *;” cho
mUserInput, két qua dwoc ménh dé chon var = nothing; DROP TABLE *;. Néu ménh dé
chon nay dwoc coi nhu mét cau 1énh SQL, n6 co thé khién content provider x6a toan
bd bang trong co' s& di¥ liéu do SQLite quan ly, trir phi content provider dwoc thiét lap
dé béat cac cau Iénh SQL gay hai (SQL injection).

Dé tranh van dé nay, str dung ménh dé chon cé duing dau ? lam tham sé thay thé va mot
mang riéng bao gébm cac déi s6 chon. Khi thwe hién diéu nay, di liéu ngwoi dung nhap
vao dwoc gan tryc tiép véi truy van thay vi dwoc bién dich dwéi dang cau Iénh SQL.
Do khéng dwoc xr ly dwéi dang cau 1énh SQL, nén di liéu ngudi dung nhap khéng thé
dwa ma SQL doc vao. Thay vi ghép truc tiép di liéu nguwdi dung nhap vao, cé thé st
dung ménh dé chon sau:
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// Tao ménh d& chon véi déi sb cé thé thay thé

String mSelectionClause = “var = ?7;

Tao mo6t mang ddi sé chon nhw sau:

// Pinh nghia mdét mang chtta céc dbi sbé dé chon

String[] selectionArgs ={“"};

DPwa mot gia tri vao mang cac dbi sd chon nhw sau:

// Thiét 1ap dbi sé chon 1a di¥ liéu ngudi dung nhdp vao

selectionArgs[0]= mUserInput;

M6t ménh dé chon s dung dau ? lam tham sb c6 thé thay thé va mét mang cac déi sé
chon la cach dwgc wa dung hon khi xay dwng mét phép chon, ngay ca voéi treong hop
content provider khéng dwa trén co s& di¥ liéu SQL.

Hién thi két qua truy van

Mét phwong thire client ContentResolver.query () ludn trd vé dditwong Cursor
chtra cac hang phu hop véi diéu kién chon cua truy van, va mdi hang lai bao gébm cac
cot do dbi sd projection chi dinh. M6t déi twong Cursor cung cap kha nang truy cap
ngau nhién t&i hang va cot né chiva. Bang cach st dung cac phwong thirc clia Cursor,
ban c6 thé duyét qua cac hang két qua, xac dinh kiéu di¥ liéu cta tirng cot, 1ay di liéu
ra khéi mot cot, ddng thoi kiém tra cac thudc tinh khac cla két qua. Mot sb Cursor
dwoc cai dat dé ty dong cap nhat déi twong khi dir liéu ctia content provider thay déi,
ho&c str dung phwong thirc trigger bén trong mot déi twong giam sat (observer) méi khi
Cursor thay ddi, ho&c ca hai.

Ghi cha: Mét s content provider cé thé han ché viéc truy cap téi cac cot dwa trén
dac tinh tw nhién cta dbi twong thuwe hién truy van. Vi du, Provider Contacts gi¢i han
viéc truy cap trén mot sb cot dé ddng bd cac adapter; do do, provider nay sé khéng
tra vé nhivng cot bi gi¢i han cho mét activity hay service.

Néu khéng cé hang nao phu hop véi didu kién chon, content provider sé tra vé mot déi
twong Cursor véi phwong thirc Cursor.getCount () cho két qua 1a 0 (mét con trd
rong).

Néu xay ra 16i noi bd, két qua cla truy van sé tly thudc vao tirng provider cu thé: C6 thé
trd v& null, hodc ném ra mét ngoai |& (Exception).

Vi dbi twong Cursor 14 mét “danh sach” cac hang, nén cach tét nhat dé hién thj
ndi dung cla Cursor la lién két nd véi mdt ListView thdng qua mét ddi twong
SimpleCursorAdapter.

Doan ma nhd dwdi day 1a phan tiép theo cia doan ma nhd trwéc. Phan nay sé tao mot
déi twong SimpleCursorAdapter chira Cursor la két qua cla truy van, ddng thoi
dat déi twong SimpleCursorAdapter nay lam adapter clla ListView:

178


http://developer.android.com/reference/android/content/ContentResolver.html#query(android.net.Uri, java.lang.String[], java.lang.String, java.lang.String[], java.lang.String)
http://developer.android.com/reference/android/database/Cursor.html
http://developer.android.com/reference/android/database/Cursor.html
http://developer.android.com/reference/android/database/Cursor.html
http://developer.android.com/reference/android/database/Cursor.html
http://developer.android.com/reference/android/database/Cursor.html
http://developer.android.com/reference/android/database/Cursor.html
http://developer.android.com/reference/android/database/Cursor.html#getCount()
http://developer.android.com/reference/java/lang/Exception.html
http://developer.android.com/reference/android/database/Cursor.html
http://developer.android.com/reference/android/widget/ListView.html
http://developer.android.com/reference/android/widget/SimpleCursorAdapter.html
http://developer.android.com/reference/android/widget/SimpleCursorAdapter.html
http://developer.android.com/reference/android/database/Cursor.html
http://developer.android.com/reference/android/widget/SimpleCursorAdapter.html
http://developer.android.com/reference/android/widget/ListView.html

Lap trinh Android co ban

// Pinh nghia mdét danh sach cét dé truy xudt dit 1liéu tu Cursor va dua
// vao mdt hang dau ra
String[] mWordListColumns =
{
UserDictionary.Words.WORD, // Hang clhia 1lép contract chta tén cét word
UserDictionary.Words.LOCALE // Hi3ng ctua 1ép contract chtra tén cot locale
}i
// Pinh nghia mét danh sach gdm cac View ID s& nhan cac cdt cia mdi hang

int[] mWordListItems ={ R.id.dictWord, R.id.locale};

// Tao mdét dbi tuong SimpleCursorAdapter mdi

mCursorAdapter =newSimpleCursorAdapter (
getApplicationContext (), // Pbi tugng Context cta tng dung
R.layout.wordlistrow, // Cach biédu dié&n trong XML cho mdi hang ListView
mCursor, // Két qua cua truy van
mWordListColumns, // Mot mang chudi chta cdc tén cdt clha con trd
miWordListItems, // Moét madng sbé nguyén chtta cidc ID hién thi trong

// layout hang

0): // C& (thudong khdéng dung téi)

// Gan adapter cho ListView
mWordList.setAdapter (mCursorAdapter) ;

Ghi chu: Pé dwa Cursor vé dang ListView, con trd phai chira mot cot cé tén
la ID. Do dé, truy van & trén mai lay ra cot ID cla bang “words”, ngay ca khi
ListView khdng hién thj cot nay. Han ché nay ciing ly giai tai sao hau hét content
provider déu c6 cét _ID trong mdi bang.

Lay dir liéu ti két qua truy van

Thay vi chi hién thi két qua truy van, ban c6 thé st dung két qua nay cho cac muc dich
khac. Vi du, ban c6 thé truy xuét spelling (cach viét tir/danh van) trong user dictionary,
sau dé tim kiém chang trong content provider khac. Dé thuc hién didu nay, ban duyét
qua cac hang trong Cursor:

// Xac dinh chi sb c6t cho cét cé tén “word”
int index = mCursor.getColumnIndex (UserDictionary.Words.WORD) ;
/*
* Chi tién hanh duyét khi con trdé tra vé hop 1&. Content provider user
* dictionary tra vé null néu c6é 16i bén trong xay ra. Cac trinh cung
* clp ndéi dung khac cé thé sé& ném ra mét ngoai 1& thay vi tra vé null.
=y
if (mCursor != null) {

/%

* Di chuyén téi hang tiép theo trong con tré. Trudc 1lan di chuyén
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* diu tién, “con trdé chi hang” 1a -1, va néu cb ging truy xuidt di
* liéu tai vi tri nay, ban sé& nhédn dugc mét ngoai 1é.
/)
while (mCursor.moveToNext ()) {
// Lay gid tri tu cot.

newWord = mCursor.getString (index) ;

// Chén thém mid vao day d& thao tac véi tu truy van dugc.

// k&t thuc vong l8p while
}

} else {

// Chén thém mi vao day d& bido cdo 18i khi con tré null hodc

// content provider ném ra mdt ngoai 1é.

Péi twong Cursor thuc thi chira mét sd phwong thire “get” dung cho vai kidu truy xuét
d@ liéu khac nhau. Vi du, doan ma nhé trwéc stv dung getString (). Ching ta cling
c6 thé dung phwong thirc get Type () tra vé gia tri cho biét kidu di liéu ctia cot.

Quyén ddéi véi content provider

Mét (rng dung cla content provider cé thé quy dinh quyén ma nhitng &ng dung khac
phai dang ky dé truy cap di liéu clia content provider nay. Cac quyén nay dam bao
ngudi dung biét dwoc mét ting dung sé truy cap vao di liéu nao. Dwa trén yéu cau cla
tlrng content provider, cac ng dung khac yéu cau quyén ma chiing can theo quy dinh
dé truy cap vao provider. Ngudi dung cudi (end user) sé thay cac quyén yéu ciu nay
khi cai dat wng dung.

Néu trng dung cla content provider khéng xac dinh bat clr quyén nao, (rng dung khac
s& khodng co quyén truy cap vao di liéu clia provider nay. Tuy nhién, cac thanh phan
trong trng dung cla content provider luén cé di quyén doc va ghi, ma khéng phai dang
ky nhitng quyén dwoc xac dinh nay.

Nhw da lwu y tlr trwde, content provider user dictionary yéu ciu quyén android.
permission.READ USER DICTIONARY dé truy xuét div liéu trong provider nay.
Content provider user dictionary ciing dinh nghia quyén android.permisstion.
WRITE USER DICTIONARY riéng cho viéc chen, cap nhat hoac xdéa dir lieu.

DPé nhan dwoc cac quyén can thiét khi truy cap content provider, ng dung yéu cau
quyén nay bang phan tlr <uses-permission> trong file ké khai cGa ng dung do. Khi
trinh quan ly géi (’ng dung Android (Android Package Manager) cai dat (r‘ng dung,
ngudi dung phai chap thuan tat ca quyén ma (ng dung yéu cau. Néu ngwdi dung chap
thuan tat ca nhirng quyén nay, trinh quan ly géi (rng dung méi tiép tuc cai dat; néu
ngudi dung khéng ddng y, trinh quan ly géi (rng dung sé hly qua trinh cai dét.
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Phan t& <uses-permission> dwéi day yéu cau quyén doc dbi véi content provider user
dictionary:

<uses-permissionandroid:name="android.permission.READ USER DICTIONARY”>

Tac dung ctia quyén dbi véi viéc truy cap content provider dwoc gidi thich chi tiét hon
trong tai liéu hwéng dan “Security and Permissions” (‘Quyén va bao mat”).

Cheén, cap nhat va xéa dir liéu

Twong tw nhw cach truy xuét di¥ liéu trong provider, ban ciing c6 thé st dung su twong
tac gitra modt provider client va ContentProvider cla provider dé chinh stra dir liéu.
Ban goi mét phwong thirc clia ContentResolver véi cac dbi sb truyén twong tng
vOi phuwong thire clia ContentProvider. Content provider va provider client sé tw
dong x ly viéc bao mat cling nhw giao tiép bén trong tién trinh.

Chén dit liéu

Dé chén di lidu vao mot content provider, ban goi phwong thirc ContentResolver.
insert (). Phwong thérc nay sé chén mét hang mdi vao content provider va tra vé
mot content URI (dinh danh tai nguyén théng nhat ctia ndi dung) ctia hang d6. Doan ma
nhoé dw@i day minh hoa cach chén mét hang méi vao content provider user dictionary:

// Pinh nghia mét dbi tuong Uri méi s& nhan két qua tra vé khi cheén
// dit 1iéu

Uri mNewUri;

// Pinh nghia mét db6i tuong chtta gid tri méi s& dugc chén thém
ContentValues mNewValues = new ContentValues();

/*

* Thiét 1lap gid tri cho tung cét va chén tu vao tu dién. Pdi sb cua
* phuong thtc “put” la “tén codt” va “gia tri”

BV

mNewValues.put (UserDictionary.Words.APP ID,”example.user”);
mNewValues.put (UserDictionary.Words.LOCALE, “en US”) ;

mNewValues.put (UserDictionary.Words.WORD, ”“insert”) ;

mNewValues.put (UserDictionary.Words.FREQUENCY,”100") ;

mNewUri = getContentResolver () .insert (
UserDictionary.Word.CONTENT URI, // content URI cua user dictionary
mNewValues // cac gia tri d&é& cheén

)i

Di¥ lieu cGia hang méi dwoc dwa vao moét dbi twong ContentvValues, dbi twong nay
c6 dang twong tw nhw mét con tré mét hang. Cac cot trong déi twong nay khéng nhét
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thiét phai cung kiéu div liéu; néu khdng mudn xac dinh gia tri ndo, ban cé thé thiét lap
c6t dé 1a null béng cach s dung phwong thirc ContentvValues.putNull ().

Boan méa nhé trén khéng thém cét ID, béi cot nay dwoc duy tri tw dong. Content
provider gan mét gia tri ID duy nhat cho méi hang méi dwoc thém vao. Cac content
provider thuwdng dung gia tri nay lam khoa chinh cta bang.

Content URI trd vé mot URI méi xac dinh hang ma&i thém vao, dwéi dang sau:

content://user dictionary/words/<id value>

Trong d6, <id value> landidung cdt ID cla hang moi. Da sé content provider déu
c6 thé tw dong nhan dién dang content URI nay, sau d6 thwe hién cac thao tac duoc
yéu cau trén hang cu thé do.

Dé lay gia tri cla c6t ID t Uri duwoc trd vé, goi phwong thiec ContentUris.
parseld().

~

Cap nhatdi liéu

pé cap nhat mét hang, ban st dung dbi twong ContentValues() véi cac gia tri cap nhat
nhw da lam vai thao tac chén, va diéu kién chon giéng nhw khi ban thyc hién mét truy
van. Phuong thire client nén dung la ContentResolver.update(). Ban chi can thém cac
gia tri vao déi twong ContentValues cho nhitng cot can cap nhat. Néu mubn xéa ndi
dung mét cét, hay thiét 1ap gia tri do la null.

DPoan ma nhé dwdi day sé thay ddi tAt ca cac hang cé cot locale la “en” thanh locale 1a
null. Gia tri trd vé Ia sé lwong hang dwoc cap nhat:

// Tao mdét dbi tuong chita cdc gid tri dugc cdp nhat

ContentValues mUpdateValues = new ContentValues();

// Xac dinh diédu kién chon cho nhiting hang mubn cdp nhat

String mSelectionClause = UserDictionary.Words.LOCALE + “LIKE ?”;

String[] mSelectionArgs ={“en %"};

// Tao moét bién chtta sbé6 luong hang dugc cdp nhat

int mRowsUpdated =0;

/*

* Thiét 14p gid tri dugc cdp nhat va cdp nhat nhiing tu dugc chon.

*/

mUpdateValues.putNull (UserDictionary.Words.LOCALE) ;

mRowsUpdated = getContentResolver () .update (
UserDictionary.Words.CONTENT URI, // content URI cua user dictionary
mUpdateValues // Cac cbt cédp nhat

mSelectionClause // cdt dugc chon

182


http://developer.android.com/reference/android/content/ContentValues.html#putNull(java.lang.String)
http://developer.android.com/reference/android/net/Uri.html
http://developer.android.com/reference/android/content/ContentUris.html#parseId(android.net.Uri)
http://developer.android.com/reference/android/content/ContentUris.html#parseId(android.net.Uri)
http://developer.android.com/reference/android/content/ContentValues.html
http://developer.android.com/reference/android/content/ContentResolver.html#update(android.net.Uri, android.content.ContentValues, java.lang.String, java.lang.String[])
http://developer.android.com/reference/android/content/ContentValues.html

Lap trinh Android co ban

mSelectionArgs // giad tri d& so sanh

)

Ban cling nén x& ly di liéu ngwdi dung nhap vao trwéc khi goi phwong thirc
ContentResolver.update (). Dé tim hiéu thém vé cach xt ly, tham khdo muc
“Bdo vé (rng dung khdi viéc nhap ma déc” bén trén.

Xo6a dif liéu

X6a hang twong ty nhw viéc truy xuét hang di liéu: Ban xac dinh diéu kién chon cho
cac hang mudn xda va phuong thirc client sé tra vé sb lwong hang da xéa. Doan ma
nhd dwdi day sé xéa nhirng hang cé cot “app id” bang “user”. Phwong thirc xéa tra vé
sb lwong hang duoc xda.

// Xac dinh diéu kién chon cho cac hang mubdn xdéa
String mSelectionClause = UserDictionary.Words.APP ID +” LIKE ?2”;

String[] mSelectionArgs ={“user”};

// Tao mdét bién luu sb luong hang dugc xdéa

int mRowsDeleted =0;

// Xbéa cdc tu phu hop véi diéu kién chon

mRowsDeleted = getContentResolver () .delete(
UserDictionary.Words.CONTENT URI, // content URI cua user dictionary
mSelectionClause // cét dé& chon

mSelectionArgs // gid tri dé& so sanh

)

Ban ciling nén x&r ly trwdc di¥ liéu ngwdi dung nhap vao khi goi phwong thirc
ContentResolver.delete (). D& tim hidu thém vé& cach xw ly, tham kh&o muc
“Béo vé (rng dung khdi viéc nhap ma déc” bén trén.

Kiéu dir liéu cia provider

Content provider c6 thé Iu nhiéu kiéu di¥ liéu khac nhau. Content provider user diction-
ary chi x& ly di¥ liéu dang van ban, nhuwng content provider cé thé lwu cac dinh dang
duwoi day:

* integer.

* long integer (long).

« floating point.

* long floating point (double).

Mot kiéu di¥ liéu khac ma content provider thwéng st dung 1a déi twong nhi phan 16n
(Binary Large Object - BLOB), dwoc cai dat nhu mét mang byte 64 KB. Ban c6 thé biét
nhirng kiéu di liéu c6 s8n béng cach xem cac phuwong thire “get” clia I6p Cursor.
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Kiéu di liéu cia mbi cot trong content provider thwdng duoc liét ké trong tai liéu huwéng
dan cla trinh dé. Cac kiéu div liéu cda content provider user dictionary duoc liét ké
trong tai liéu tham khao vé I&p contract UserDictionary.Words cla trinh nay (cac
I&p contract sé& dwoc gidi thiéu trong muc “Lép contract” bén dwéi). Ban ciing c6 thé
xac dinh kiéu di¥ liéu bang cach goi phwong thivc Cursor.getType ().

Content provider ciing lwu gitr théng tin vé kiéu di¥ liéu MIME cho méi content URI ma
trinh d6 dinh nghta. Ban c6 thé str dung thong tin vé kiéu MIME dé& kham pha xem liéu
&ng dung ctia ban cé thé xt ly dir liéu ma content provider dung hay khéng, hodc dé
chon mot kiéu xt ly dwa trén kiéu MIME. Ban thwéng can kiéu MIME khi [am viéc voi
content provider chira ciu tric hoac file di¥ liéu phirc tap. Vi du, badng ContactsContract.
Data trong Content Provider Contacts st dung kiéu MIME dé dan nhan kiéu di liéu
lién lac dwoc lwu & mbi hang. Dé lay kiéu MIME twong (rng véi tirng content URI, goi
phuong thire ContentResolver.getType().

Muc “Tai liéu tham khao vé kiéu MIME” bén dudi sé gidi thiéu cu phap cla ca kiéu
MIME chuén 1an kiéu MIME tuy chinh.

Cac dang truy cap content provider khac

Ba céach truy cap content provider quan trong khac rat can thiét cho viéc phat trién (rng
dung la:

«  Truycaphangloat(batchaccess): Ban cdthé tao motnhém cacldigoitruy cap veoi
nhitng phwong thirc ndm trong Iép ContentProviderOperation, sau do
ap dung nhém nay vao chwong trinh bang phwong thirc ContentResolver.

applyBatch ().

«  Truy van khoéng déng bd: Ban nén thwc hién truy van trong mot ludng riéng.
Mét cach dé thuwc hién diéu nay nho st dung ddi twong CursorLoader. Cac
vi du trong tai liéu hwéng dan Loaders s& minh hoa cach lam nay.

«  Truy cap dir liéu théng qua intent: Mac du khong thé gl true tiép mot intent téi
content provider, song ban c6 thé gii intent t&i (rng dung clia content provider
- day chinh la cdng cu chinh stra di¥ liéu tbt nhat trong content provider.

Hai cach truy cap va chinh stra hang loat va théng qua intent sé dwoc miéu ta trong
cac muc dudi day.

Truy cap hang loat

Truy cép content provider hang loat la mét cach hiru dung dé chén mot sb lwvong hang
I&n, hodc dé chén hang trong nhiéu bang cung s dung |&i goi phwong thirc nhw nhau,
hoac thudng la dé thwc hién mét chubi thao tac giéng nhuw mét giao dich (mét thao tac
don 1é).

Dé truy cap vao content provider theo “ché d6 hang loat”, ban tao mét mang cac dbi
twong ContentProviderOperation, sau dé dwa ching vao content provider bang
phuwong thirc ContentResolver.applyBatch (). Ban truyén cho phuwong thirc
nay chudi dinh danh cta chinh provider, thay vi mét content URI cu thé. Diéu nay cho
phép mdi ddi twong ContentProviderOperation trong mang lam viéc trén cac
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bang khac nhau. Mét 167 goi t&i phwong thirc ContentResolver.applyBatch ()
trad vé mot mang chira cac két qua.

Phan gi&i thiéu vé 16 contract ContactsContract.RawContacts chira mét doan
ma nhoé minh hoa cho viéc chen hang loat. U’ng dung mau Contact Manager chira mét
vi du vé viéc truy cap hang loat trong file nguén ContactAdder. java.

Hién thi di liéu sir dung Ging dung trg gitp

Néu trng dung clia ban da cé quyén truy cap, ban van mudn s& dung mét intent dé hién
thi di¥ liéu trong rng dung khac. Vi du, &ng dung Calendar (lich ngay thang) cho phép
nhan intent ACTTON_VIEW hién thj mdt ngay thang hodc mét sy kién cu thé. Diéu nay
cho phép ban hién thj théng tin vé lich ma khéng phai tao giao dién ngudi ding riéng.
D& tim hiéu thém vé tinh nang nay, xem tai liéu hwéng dan “Calendar Provider” (‘Pro-

vider Calendar”).

Ung dung dwoc gwi intent t&i khong can phai la &ng dung c6é lién két véi content
provider. Vi duy, ban cé thé truy xuat mot lién lac tr Content Provider Contacts, sau dé
gl mét intent ACTION VIEW chira content URI ctia hinh &nh lién lac t&i mét trinh hién
thi hinh &nh (image viewer).

Truy cap dir liéu théng qua intent

Intent cé thé gitip ban gian tiép truy cap téi content provider. Ban cho phép nguoi
dung truy cap vao di liéu clia content provider ngay ca khi rng dung ctia ban khong
c6 quyén nay, hoac bang cach Iy intent két qua trad cho mét ng dung cé quyén, hodc
béng viéc kich hoat mét (rng dung c6 quyén truy cap va cho phép nguwdi dung lam viéc
v&i ng dung do.

Thuc hién truy cdp bang quyén tam

Ngay ca khi khdng cé quyén truy cap di liéu trong content provider, ban van cé thé lam
diéu nay bang cach gi mét intent t&i (rng dung cé quyén va nhan vé intent két qua
chtva quyén “URI”. Pay la cac quyén ddi véi mot content URI nhét dinh sé t6n tai cho
dén khi activity nhan intent nay két thic. Ung dung cé quyén cé dinh cp quyén tam
bang cach thiét 1ap mét co (flag) trong intent két qua:

«  Quyén doc: FLAG_GRANT READ URI PERMISSION

*  Quyén ghi: FLAG_GRANT WRITE URI PERMISSION

Ghi chu: Cac co nay khéng cap quyén doc va ghi chung té&i content provider cé chudi

dinh danh ndm trong content URI. Cac quyén truy cap chi cé tac dung trén chinh URI

do.
Content provider dinh nghia cac quyén URI cho content URI trong file k& khai cta
no, st dung thudc tinh android:grantUriPermission cla phan t& <provider>,
c6 chirc nang twong tw nhw phan tir con <grant-uri-permission> cla phan
t <provider>. Co ché quyén URI dwoc gidi thich chi tiét hon tai tai liéu hwdng
dan “Security and Permissions” (‘Quyén va bao mat”), trong muc “URI permissions”
(“Quyén URD).
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Vi dy, ngay cé khi khéng c6 quyén READ CONTACTS, ban vAn c6 thé truy xuét dir liéu
mot lién lac trong Content Provider Contacts. C6 thé ban mudn thuc hién diéu nay trong
mot (rng dung gtvi I&i chuc dién tor téi ngwdi ban muén lién lac trong ngay sinh nhat cta
anh/cd 4y. Thay vi y&u ciu quyén READ CONTACTS, dé c6 thé truy cap vao tat ca cac
lién lac ctia ngudi ding va toan b théng tin ctia ho, ban mudn dé nguwoi ding quan ly
nhirng lién lac dwoc (rng dung cta ban dung. D& thuc hién diéu nay, ban st dung tién
trinh xt ly sau:

1. Ung dung cla ban g di mét intent chira action ACTTON PICK va
kiéu MIME chtra “lién lac” CONTENT ITEM TYPE, dung phwong thirc
startActivityForResult ().

2. Do intent trén phu hop v&i bd loc intent clia activity Iwa chon (selection) trong trng
dung ctia ngudi dung (People), nén activity nay sé hién thi & man hinh chinh.

3. Trong activity lwa chon (selection) nay, nguwoi diung chon mét lién lac dé cap
nhat. Khi do, activity lwa chon sé goi phwong thirc setResult (resultcode,
intent) dé tao mot intent trd vé cho trng dung cla ban. Intent m&i nay chra
content URI cta lién lac ma nguwdi diing chon, déng thoi “thém” cd FLAG_GRANT
READ URI PERMISSION. Cac cd nay sé gan quyén URI cho (rng dung ctia ban
dé doc dir liéu trong lién lac dwoc content URI tré t&i. Sau do, activity lwa chon sé
goi phwong thirc finish () dé tra diéu khién vé cho (rng dung clia ban.

4. Activity cla ban tré lai man hinh chinh, va hé théng goi phwong thic
onActivityResult () trong activity ca ban. Phwong thirc nay sé nhan intent
két qua dwoc activity lwa chon tao ra trong trng dung People.

5. Va&i content URI trong intent két qua, ban cé thé doc di¥ liéu lién lac clia Content
Provider Contacts, ngay ca khi khong yéu cau quyén doc lau dai trong file ké khai.
Sau d6, ban c6 thé l4y thong tin vé sinh nhat cua lién lac hodc dia chi e-mail cia
ngwdi mubn lién lac dé& gt 16i chuc dién ti.

St dung ting dung khac

Mét cach don gian dé& ngudi dung cé thé chinh stra trén dir liéu ma ban khoéng cé quyén
truy cap la kich hoat mét 'ng dung c6 quyén va dé ngwdi ding thuc hién chinh sra
trén do.

Vidu, irng dung Calendar (lich ngay thang) cho phép intent ACTION INSERT, la intent
cho phép ban kich hoat giao dién ngudi ding chén cla (ng dung nay. Ban c6 thé
truyén di¥ liéu mai vao intent nay, day la noi ng dung dung giao dién dé hién thi. Do
viéc lap lai sy kién c6 cu phap phirc tap, nén cach t6t hon dé chén sy kién vao Provider
Calendar la kich hoat (rng dung Calendar v&i mot ACTION INSERT, sau do dé nguoi
dung chén sy kién vao do.

Lép contract

Lép contract dinh nghia cac hdng sé giup (rng dung lam viéc véi content URI, tén cot,
action cla intent va nhirng tinh nang khac cua content provider. L&p contract khong
tw déng co trong content provider, nén nha phét trién content provider phai dinh nghia
chuing, sau d6 xt ly d& nhirng nha phat trién chwong trinh khac c6 thé sir dung duorc.
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Nhiéu nha phat trién tich hop véi nén tdng Android c6 cac I¢p contract twong (rng trong
goi android.provider.

Vi du, content provider user dictionary c6 |&p contract UserDictionary chia cac
hang content URI va tén cot. Content URI clia bang “words” dwoc dinh nghia trong
héng UserDictionary.Words. CONTENT URI. L&p UserDictionary.Words
ciing chira hdng tén cot, dwgc sir dung trong doan ma nhé minh hoa duéi day. Chang
han, ching ta c6 thé dinh nghia mét phép chiéu truy van nhu sau:

String[] mProjection =

{
UserDictionary.Words. ID,
UserDictionary.Words.WORD,
UserDictionary.Words.LOCALE

i

Mot Iép contract khac la ContactsContract cla Provider Contacts. Tai liéu
tham khao ctia I&p nay cé bao gdbm vi du vé cac doan ma nhd. Mét Iép con clia no,
ContactsContract.Intents.Insert, la mdt&p contract chira cac hang intent
va d¥ liéu intent.

Gi6i thiéu thém vé kiéu MIME
Content provider c6 thé tra vé kiéu da phwong tién MIME chuén, hay kiéu MIME tuy

chinh, hoac ca hai.

Kiéu MIME c6 dinh dang nhu sau:

kiéu/kiéu con

Vi du, kiéu MIME thwong dwoc biét dén |a text /html cé kidu la text va kiéu con |a
ntml. Néu Provider tra kiéu nay vé cho mét URI, cé nghfa la truy van str dung URI nay
sé tra vé text chiva cac thé HTML.

Chubi kiéu MIME tuy chinh, con goi |a kiéu MIME c¢6 “d&c trwng cGa nha cung cap”
(“vendor-specific’” MIME type), c6 thém nhiéu gia tri kiéu va kiéu con phic tap.
Gia tri kiéu thwdng 1a

vnd.android.cursor.dir

cho nhiéu hang, hoéc

vnd.android.cursor.item

cho mét hang don.

Kiéu con phu thudc vao tirng content provider cu thé. Cac content provider kiéu con
trong Android thuéng c6 kiéu con don gidn. Vi du, khi rng dung Contacts tao mét hang
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m&i cho moét sé dién thoai, ’ng dung nay sé thiét lap kiéu MIME duéi day cho hang
mé&i do:

vnd.android.cursor.item/phone_v2

kiéu con, gia tri subtype chi don gidn 1a phone v2.

Cac nha phat trién content provider khac cé thé tao nhitng méu kiéu con cua riéng
ho dwa vao chudi dinh danh va tén bang. Vi du, gid sir mot content provider cé bang
lwu théng tin thdi gian cac chuyén tau (train time). Chudi dinh danh cua trinh nay la
com.example.trains, d(")ng thoi chlra cac bang Linel, Line2 va Line3. Pé
dap ng content URI

content://com.example.trains/Line1

cho bang Line1, content provider tra vé kiéu MIME

vnd.android.cursor.dir/vnd.example.line1

Dé dap (rng content URI

content://com.example.trains/Line2/5

cho hang 5 trong bang Line2, content provider tra vé kiéu MIME

vnd.android.cursor.item/vnd.example.line2

H&u hét content provider déu dinh nghia hang cho cac kiéu MIME ma trinh nay st dung
trong I&p contract. Vi dy, I&p contract clia Provider Contacts la ContactsContract.
RawContacts, dinh nghia hdng CONTENT ITEM TYPE cho kiéu MIME cla mot
hang lién lac don.

Content URI clia hang don dwgc miéu ta trong muc Content URIs.

10.2 Tao content provider

Content Provider quan ly viéc truy cap t&i kho lwu triy div liéu trung tam. Ban cé thé
cai dat content provider thanh mét hodc nhiéu I6p trong (rng dung Android, cung
véi d6 1a cac thanh phan trong file ké khai . M6t trong cac I&p sé thyc thi I6p con
ContentProvider, day chinh la giao dién gira provider clia ban va cac (rng dung
khac. Mé&c du content provider ddng nghia véi viéc quan ly dir liéu dé nhirng (ng dung
khac cé thé truy cap dwoc, nhung hién nhién la &ng dung ctia ban ciing c6 cac chirc
nang dé ngudi dung truy van va chinh stra di¥ liéu dwo'c content provider ctia ban quan
ly.

Phan nay sé gidi thiéu cac budc co ban dé xay dwng content provider va liét ké cac
API can dung.
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Chuan bi trudc khi xay dung content provider

Trwdc khi bat dau xay dwng content provider, ban thyc hién cac budc sau:

1.

Quyét dinh xem liéu ban cé can content provider hay khéng. Ban can xay
dwng moét content provider néu mudn cung cdp moét hodc nhiéu tinh ndng sau:

o Mubdn cép dir liéu hoac file phirc tap cho cac (ng dung khéc.

o Mubdn cho phép ngudi ding sao chép di¥ liéu phirc tap tir (rng dung ctia ban
vao nhirng ng dung khac.

o Mubdn cung clp cac goi y tim kiém tuy chinh bang cach st dung framework
tim kiém.

Ban khéng can t&i provider dé dung co s& div liéu SQLite, néu viéc st dung nay

hoan toan xay ra trong trng dung ctia ban.

Néu van chwa xac dinh dwoc yéu té trén, ban cé thé tim hiéu thém & phan 10.1:
“Co ban vé content provider”.

Tiép theo, thuc hién cac buéc sau day dé xay dwng content provider:

1.

Thiét k& khéng gian lwu trir thd (raw storage) cho di liéu. Content provider cung
cép dir liéu dwdi hai dang:

D liéu dw¢i dang file

La nhirng dir liéu thwong dwoc ton tai dwdi dang, chang han nhw anh, am
thanh hodc video. Lwu cac file nay vao khong gian lwu trir riéng trong trng dung
ctia ban. D& phan héi yéu cau file tlr ’ng dung khéac, content provider ban xay
dwng c6 thé cung cap viéc xt ly file nay.

Dir liéu “cé cAu trac” (“structured” data)

La nhitng di¥ liéu thuwong dwoc dwa vao co s& div liéu, mang hodc cau truc
twong tw. Lwu trlr di¥ liéu nay dwdi dang twong trng véi cac bang chira hang
va cot. Méi hang dai dién cho mét thuc thé (entity), chdng han nhw mét nguoi
ho&c moét muc trong ban kiém ké hang hoa. Méi cot dai dién cho moét sb div
liéu cla thyc thé nay, chang han nhuw tén ngudi hodc gia hang héa. Cach phd
bién @& lwu kidu di liéu nay 1a trong mét co' s& di¥ liéu SQLite, nhwng ban c6
thé str dung bat ctr kiéu bo nhé 1au dai nao. D& tim hiéu thém vé cac kiéu bo
nhé ma hé théng Android cung cép, xem muc “Thiét ké bd nhé lwu trir di ligu”.
Dinh nghia ban cai dat cu thé cha I&p ContentProvider va cac phwong thirc
can thiét ctia I6p nay. Lop ContentProvider |a giao dién gitra di¥ liéu cta ban
va cac phan con lai trong hé théng Android. Dé tim hiéu thém vé I1&p nay, tham khao
muc “Cai dat [op ContentProvider”.

Binh nghia chudi dinh danh (authority string) va content URI clia provider, cung v&i
tén cac cot. Néu muébn trng dung cla provider cé thé xir ly dwoc intent, ban ciing
phai dinh nghia nhirng action cta intent, di¥ liéu bé sung va cac cd. DPdng thdi, ban
dinh nghfa nhirng quyén sé yéu ciu (rng dung phai dang ky khi muén truy cap div
liéu. Ban nén tinh dén viéc dinh nghia tat ca cac gia tri nay dwdi dang hang ndm
trong mét llép contract riéng biét; vé sau, ban cé thé cung cap Iép nay cho cac
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nha phat trién &ng dung khac. Dé tim hiéu thém vé content URI, xem muc “Thiét
ké content URI”. D& tim hiéu thém vé& intent, xem muc “Intent va truy cap di liéu”.

Thém vao céc tuy chon khac, chang han nhuw di liéu mau hoac phan cai dat cia
l6p AbstractThreadedSyncAdapter dé co thé ddng bod dir liéu gitra content
provider va di liéu trén dam may (cloud-based data).

Thiét ké bo luu trir dii liéu

Content provider la giao dién dé lwu di¥ liéu dwsi dinh dang co cAu truc. Trwdce khi tao
giao dién nay, ban phai quyét dinh cach Iwu trir div liéu. Ban cé thé lwu di lieu dwoi
bat ky dang nao minh mudn, sau dé thiét ké giao dién dé doc va ghi di¥ liéu, néu can.

Trong Android c6 san mot s ky thuat lwu trlr dr liéu:

Hé thdng Android chira bd API ctia co s& dir liéu SQLite ma cac content provider
ctia chinh Android dung d& lwu triv di liéu dang bang. Lép SQLiteOpenHelper
gilip ban tao co s& di¥ liéu, con SQLiteDatabase la lép co s& dé truy cap co
s& div liéu.

Hay nhé réng, ban khéng nhét thiét phai st dung co s& dir liéu dé cai dat kho lwu
trlr dv liéu. M6t content provider dugc thé hién ra bén ngoai dwdi dang tap bang,
twong tw nhw co s& di liéu quan hé, nhwng bang khéng phai 1a yéu cau béat budc
cho viéc cai dat bén trong clia provider.

DPé lwu triy i liéu dang file, hé diéu hanh Android cé nhiéu API hwéng file (file-
oriented data). Dé tim hiéu thém vé viéc lwu triv file, tham khdo muc “Lwu triv
div liéu”. Néu dang thiét ké content provider dé chia sé di liéu lien quan dén da
phwong tién (media-related data) nhw &m nhac hoac video, ban c6 thé xay dung
content provider két hop gitra di¥ liéu bang va file.

Dé 1am viéc véi dir lieu lwu trén mang, s& dung cac lép trong java.net va
android.net. Ban cling c6 thé déng bd di¥ liéu dwoc lwu trén mang véi bo lwu
trlr di liéu cuc bd (local data store) nhw co s& di liéu, sau d6 cung cap dir liéu
dwéi dang bang hoéc file. 'ng dung méau Sample Sync Adapter (Vi du vé adapter
c6 chirc ndng déng bd) minh hoa kiéu ddng bd nay.

Loi khuyén khi thiét ké dir liéu

Sau day la mot sd meo dé thiét ké cAu truc di liéu cta provider:
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«  Néu ban muén cung cap anh bitmap ho&c cac dir liéu dung lwong 16n khac cta
di¥ liéu dang file, hay Ilwu di liéu nay trong mét file, sau d6 gian tiép cung cap
chung thay vi lwu trir trwc tiép trong mét bang. Néu lam theo cach nay, ban can
théng bao véi ngudi ding content provider rang ho phai str dung phwong thire file
ContentResolver dé truy cap div liéu.

« Sl dung kiéu di¥ lieu BLOB dé& lwu di liéu cé kich thuwéc bién dbi hodc cé chu tric
bién dbi. Vi du, ban co thé str dung mot cot BLOB dé lwu JSON structure (cAu tric

JSON).

Ban ciing c6 thé st dung kiéu di¥ liéu BLOB dé cai dat bang schema-independent
(khéng phu thuéc céu tric). Trong kiéu bang nay, ban xac dinh mét cot khéa chinh,
mot cot coé kidu MIME va moét hodc nhidu cot thweng kiéu BLOB. Y nghia cla
di liéu trong cac cét BLOB phu thudc vao gia tri trong cot kiéu MIME. Diéu nay
cho phép ban lwu cac kiéu hang khac nhau trong cling mét bang. Bang “di lieu”
ContactsContract.Data cla Provider Contacts la mét vi du vé bang khéng
phu thudc c4u truc.

Thiét ké content URI

Content URI |a mét URI x&c dinh di liéu trong content provider. Content URI bao gom
chudi dinh danh (tén cé tinh twong trwng cho toan bd provider) va mét dwéng dan
(tén trd t&i bang hoac file). Cé thé co hoac khdng cé phan id trd téi mét hang cu thé
trong bang. Mbi phuong thirc truy cap di liéu clia ContentProvider |y content
URI lam mét dbi s6; viéc nay cho phép ban xac dinh bang, hang hoéc file dé truy cap.

Cac khai niém co ban cta content URI dwoc gidi thiéu trong muc “Co ban vé
content provider”.

Thiét ké chudi dinh danh

M®i content provider thuwérng cé chudi dinh danh riéng, dong vai trd nhw tén st dung
ndi bod trong Android. Dé tranh xung d6t véi cac content provider khac, ban nén st
dung quyén s& hiru mién Internet (Internet domain ownership) (theo thi tw nguoc lai)
lam co s& cho chudi dinh danh cua provider. Vi cach lam nay ciing dwoc &p dung cho
tén géi Android, nén ban cé thé dinh nghia chudi dinh danh cta provider lam phan mé
réng cla tén géi chtra trinh nay. Vi du, néu géi Android cé tén 1a com.example.<tén
ung dung>, ban nén dé& chudi dinh danh cla provider la com.example.<tén ung
dung>.provider.

Thiét ké cau trac dudng dan

Cac nha phat trién thwong tao content URI tir chudi dinh danh bang cach gan thém
dwéng dan tré téi nhirng bang cu thé. Chéng han, néu c6 hai bang |a table va table?2,
ban két hop v&i chubi dinh danh trong vi du trwéc dé tao thanh content URI 1a com.
example.<tén Gng dung>.provider/tablel va com.example.<tén
ang dung>.provider/table2. Cac dwéng dan nay khdong han ché trong mét
phan doan (segment) don, khdng bat budc phai 1a bang twong trng véi méi mirc cla
dwong dan.
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Xt ly cac ID cia content URI

Theo quy wéc, content provider cung cép truy cap téi mot hang don trong bang bang
cach chap nhan mét content URI véi mét gia tri ID twong (ring cho méi hang ndm & cubi
URI. Ciing theo quy wdc, content provider ddi chiéu gia tri ID véi ¢t 1D clia bang do,
ddng thoi thwe hién truy cap dwoc yéu cau trén hang twong (ng.

Cac quy wéc nay tao diéu kién thuan loi cho kiéu mau thiét ké chung dé truy cap vao
content provider. 'ng dung thwc hién truy van trén provider va hién thi Cursor két
qué qua ListView bdng cach str dung CursorAdapter. Trong dinh nghia cta Iép
CursorAdapter y&u cAu mét trong cac cot clia Cursor la ID.

Sau do, ngudi dung lay ra mét trong cac hang hién thi tiv giao dién ngudi dung theo thir
tw sdp xép dé xem hodc chinh stra di liéu. U'ng dung ldy hang twong (ng t Cursor
quay tré lai ListView, lay ragiatri _ID cho hang do, gan gia tri nay vao content URI,
rdi giri yéu cau truy cap téi content provider. Tlr d6, content provider cé thé thuc hién
truy van hoac chinh stra trén dung hang ma nguwdi dung chon.

Kiéu mau content URI

DPé hd tro ban chon action danh cho content URI t&i, API clia content provider chtra
I&p tién dung UriMatcher, sé dbi chiéu cac “mau” content URI véi gia tri s6 nguyén.
Ban c6 thé str dung nhirng gia tri s nguyén nay trong cau lénh switch dé chon action
mong mudn cho content URI hodc cac URI thda man mot mau cu thé.

Mét mau content URI twong rng véi nhiéu content URI bang cach st dung cac ky tw

dai dién (wildcard character) sau:

«  * Twong (rng v&i mot chudi cé kich thude tuy y chiva bat cir ky tw nao hop 1&.

« # Twong ng v&i mot chudi co kich thwdc tly v chira cac ky tw sb (numeric
character).

Sau day 1a vi du vé thiét ké va viét ma x& ly content URI, str dung mét Provider véi
chudi dinh danh com.example.app.provider nhan dién nhitng content URI sau
tréd dén cac bang twong ng:

e content://com.example.app.provider/tablel: Mot bang co tén
la tablel.

 content://com.example.app.provider/table2/datasetl: MOt bang
coténla datasetl.

* content://com.example.app.provider/table2/dataset2: MOt bang
coé ténla dataset?2.

 content://com.example.app.provider/table3: Mot bang cé tén la
table3.

Provider trén cling nhan dién dwoc cac content URI nay néu chung duwoc gén thém
ID hang, chdng han nhw content://com.example.app.provider/table3/1
twong &ng v&i hang 1 trong bang table3.
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Cac mau content URI dwéi day co thé kha thi:

content://com.example.app.provider/*:
Twong ng véi bat ky content URI ndo clia provider.
content://com.example.app.provider/table2/*:

Twong trng v&i content URI clia cac bang datasetl va dataset?2, nhwng khéng phu
hop v&i content URI clia bang tablel hay table3.

content://com.example.app.provider/table3/#: Twong ng v&i content
URI cla cac hang don trong bang table3, chang han nhw content://com.
example.app.provider/table3/6 la hang thk 6.

Doan ma nhoé dwéi day mo ta cach cac phwong thirc trong UriMatcher lam viéc. Ma
nay sé xt Iy cac URI clia toan bd bang khéac véi cac URI ciia mot hang don, st dung mau
content URI content://<chudi dinh danh>/<dudng dan> cho nhiéu bang va
content://<chudi dinh danh>/<dudng dan>/<id> cho tirng hang don.

Phuwong thirc 2addURT () &nh xa (map) gitra chudi dinh danh va dworng dan véi mot gia
tri 6 nguyén. Phuwong thirc mat ch () trd vé gia tri sé nguyén ctia URI. Cau Iénh switch
chon gitra truy van trén toan bd bang va truy van trén ban ghi don:

public class ExampleProvider extends ContentProvider({

// Tao db6i tuong UriMatcher.

private static final UriMatcher sUriMatcher;

/*
* Pt 10i goi phuong thic addURI() & day, dé xac dinh tit ca céac
* midu content URI md provider sé& nhan dién. Pbi véi doan ma

* nay, c6 thi 101 goi tdi table (bang) 3.

=Y

/
* Gan gid tri sb nguyén 1 cho nhiéu hang cua table 3. Luu y, dudng
* din nay khéng su dung ky tu thay thé

=Y

sUriMatcher.addURI (“com.example.app.provider”, ”table3”,1) ;

/*

* Thiét 14p ma cho mdét hang don 1a 2. Trudng hop ndy cé s dung ky
* ty thay th& “#”. Content URI “content://com.example.app.provider/
* table3/3” phu hop, nhung “content://com.example.app.provider/

* table3” thi khdng.

*/
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sUriMatcher.addURI (“com.example.app.provider”,”table3/4#”,2);

// Cai d&t phuong thiic ContentProvider.query ()
publicCursor query (

Uri uri,

String[] projection,

String selection,

String[] selectionArgs,

String sortOrder) {

/x
* Chon bang dé truy van va tha tu sdp xép dua trén ma ma URI
tra vé. O day, chi gidi thiéu cac cadu lénh danh cho table 3.
=Y

switch (sUriMatcher.match (uri)) {

// Néu URI téi la cua toan bd tablel

casel:

if (TextUtils.isEmpty (sortOrder)) sortOrder =" ID ASC”;

break;

// Néu URI téi 1la cua mdét hang don

case2:

/‘k

* Do day la URI cua mdt hang don, nén phén gid tri _ID
* t6n tai. LAy phdn cubi cua dudng dian tu URI; day la
* giad _ID. Sau d6, gé&n giad tri véi ménh dé WHERE cua
* truy van

=Y

selection = selection + “ ID =

W

uri.getLastPathSegment () ;

break;

default:

// Néu khdéng nhan dién dugc URI, ban nén thuc hién mét
// sb xu 1y 18i & day.
}

// goi mad d& thuc hién truy véan

Mét I16p khac 1a ContentUris cung cap cac phwong thire hivu dung dé lam viéc véi
phan id cta content URI. C4c I&6p Uri va Uri.Builder ch*a nhitng phuong thirc
c6 thé dé dang phan tich déi twong Uri hién cé va xay dung cac Uri méi.
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Cai dat I6p ContentProvider

Thé hién cla I6p ContentProvider quan ly viéc truy cap t&i bé dir liéu cod cAu trac
béng cach x{ ly yéu cau tir cac tng dung khac. Cudi cuing thi tt c& cac dang truy cap
déu goi dén ddi twong ContentResolver, sau d6 dbi twong nay goi téi mét phwong
thirc cu thé ca content provider dé thuc hién truy cap.

Phuong thuic yéu cau

Lép trivu twong (abstract class) ContentProvider dinh nghia sau phwong thiree trivu
twong ma ban phai cai d&t thanh mét phan trong cac I16p con cu thé ctia chinh ban. TAt
ca cac phwong thrc nay, ngoai trtr phwong thirc onCreate (), dwgce goi bédi (rng dung
client dang truy cap vao content provider cta ban:

uer

Truy xuét di liéu tlr content provider. St dung cac ddi sb d& chon bang truy van,
cac hang va cot tra vé, cling nhw thir tw sép xép cla két qua. Tra vé di lieu dwéi
dang ddi twong Cursor.

insert
Chén mét hang méi vao provider. Str dung cac déi sb6 dé chon bang dich va lay gia
tri cot dé str dung. Tra vé content URI clia hang méi chén vao.

update (
Cap nhat cac hang da cé trong content provider. S&r dung cac dbi sb dé chon bang
cling nhw hang muén cap nhat va lay gia tri cot dwoc cap nhat. Tra vé s lvong
hang dwoc cap nhat.

delete

X6a hang trong content provider. St dung cac déi sé dé chon bang va hang muén
x6a. Tra vé sb lwong hang dwoc xda.

etType

Tra vé kiéu MIME twong ng vé&i content URI. Phuwong thirc nay dwoc miéu ta chi
tiét trong muc “Cai dat kiéu MIME cla content provider”.

onCreate (

Khéi tao content provider. H& théng Android goi phwong thirc nay ngay sau khi
Android tao content provider ctia ban. Lwu y, content provider ctia ban khong dwoc
tao ra cho dén khi déi twong ContentResolver ¢b gang truy cap vao trinh nay.

Lwu y, cac phwong thic nay co cung chiv ky (signature) véi nhirng phwong thiac
ContentResolver co tén twong tuw.

Viéc cai dat cac phwong thirc nay nén tuan theo nhirng phan tich dwdi day:

+  Thtca cac phwong thire, ngoai trir onCreate (), c6 thé dwoc nhiéu lubng (thread)
goi cung luc, nén nhirtng phwong thirc nay phai dwoc cai dat sao cho an toan
gitra nhiéu luéng. Dé tim hiéu thém vé da lubng, tham khdo muc “Processes and
Threads” (“Tién trinh va ludng”).
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«  Tranh céac thao tac dai tbn tai nguyén trong phuong thirc onCreate (). Khong
xt ly cac tac vu khdi tao cho dén khi thwc sy can. Muc “Cai d&t phuong thirc
onCreate ()” bén dwdi sé thao luan chi tiét hon vé diéu nay.

«  Mac du phai cai dat cac phwong thirc nay, song ban khéng can viét ma dé thuc
hién thém bét ctr diéu gi, ngoai triy tra vé& kidu dir liéu mong muén. Vi du, c6 thé ban
muén tranh khéng cho cac rng dung khac chén di liéu vao moét sb bang. Dé thuc
hién diéu nay, ban can bd qua I&i goi ham insert () vatra vé 0.

Cai dat phuong thiic query()

Phwong thirc ContentProvider.query () phai trd v& dbi twong Cursor; hodc
néu 16i, phwong thirc ndy sé ném ra mot ngoai 1& Exception. Néu dang s dung
co s& di¥ lieu SQLite 1am noi lwu triv di¥ liéu, ban chi can tra vé déi twong Cursor t
mot trong cac phwong thirc query () cla lép SOLiteDatabase. Néu truy van nay
khéng tim dwoc hang phu hop, ban nén tra vé mét thé hién clia Cursor cé phwong
thirc getCount () trd v& 0. Ban chi nén trd vé null néu xay ra 16i bén trong trong qua
trinh thwe hién truy van.

Néu ban khong sir dung co s& dir liéu SQLite lam noi lwu trir di liéu, hay dung mot
trong céc 16p con cu thé clia Cursor. Vi dy, 1&p MatrixCursor cai dat mét con
trd, trong dé mdi hang 1a moét mang cta dbi twong Obiect. Vi lép nay, hdy sir dung
phuwong thirc addrow () dé thém mot hang mai.

Can nh¢ rang, hé théng Android phai c6 kha nang giao tiép véi ngoai 1& Exception
thdng qua cac bién tién trinh. Android cé thé 1am diéu nay cho cac ngoai & sau, ciing &
nhirng ngoai |é rat c6 ich trong viéc xt ly I18i truy van:

e TIllegalArgumentException (ban cé thé chon dé& ném ra ngoai &€ nay néu
provider cta ban nhan dwoc content URI khong hop 1€).

* NullPointerException.

Cai dat phuong thic insert()

Phuwong thirc insert () thém mot hang méi vao bang thich hop, st dung cac gia tri
trong d6i sb Contentvalues. Néu tén cot khdng ndm trong ddisb Contentvalues,
¢6 thé ban muébn cung cap mét gia tri mac dinh cho phuwong thirc nay trong ma ma cta
content provider ho&c trong lwgc dd (schema) co s& di liéu ctia ban.

Phwong thirc nay nén trd vé content URI cGia hang mé&i. D& thuc hién diéu nay, hay
thém giad tri ID cda hang méi (hoac mét khoa chinh khac) vao content URI clia bang,
st dung withAppendedId ().

Cai dat phuong thuc delete()

Phuwong thirc delete () khdng nhét thiét phadi x6a hoan toan hang vé mét vat ly
khéi noi lwu tri div liéu. Néu dang st dung moét adapter cé chirc nang ddng bd (sync
adapter) véi content provider cGia minh, ban phai tinh dén viéc tao mét c& “xéa” cho
hang da xéa thay vi x6a toan bo hang dé. Adapter cé chirc nang ddng bo cé thé kiém tra
nhirng hang bi x6a va x6a chung khéi server tredc khi x6a ching khdi content provider.
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Cai dat phuong thic update()

Phuwong thirc update () sl dung cac ddi s6 ContentValues twong tw nhw
phuwong thirc insert (). Phwong thirc nay ciing dung cac déi sé selection va
selectionArgs twong ty nhw phwong thirc delete () va ContentProvider.
query (). Théng tin nay cho phép ban tai str dung ma gilra cac phwong thirc.

Cai dat phuong thic onCreate()

Hé théng Andorid goi phwong thirc onCreate () khi khdi déng content provider. Ban
chi nén thwc hién tac vu khéi tao nhanh trong phwong thirc nay, ddng thoi tri hoan
viéc tao co s& dir liéu va nap (load) di¥ liéu cho dén khi provider thyc sy nhan dwgc
yéu cau vé dir liéu. Néu thuc hién cac tac vu gay tén thoi gian trong phwong thirc
onCreate (), ban sé lam cham viéc khé&i ddng clia content provider; tr dé, lam cham
qua trinh phan hdi ctia content provider véi cac trng dung khéc.

Vi du, néu st dung co s& di¥ liéu SQLite, ban cé thé tao mot dbi twong
SOLiteOpenHelper moi trong ContentProvider.onCreate (), sau do tao
bang SQL trong lan dadu m& co s& di liéu. Dé thyc hién diéu nay theo cach don gian,
trwde tién, ban goi phwong thirc getWritableDatabase (). Phwong thirc nay sé
tw ddng goi phuwong thirc SOLiteOpenHelper.onCreate ().

Hai doan ma nhd dwéi ddy minh hoa sy twong tac gilra hai phwong thirc
ContentProvider.onCreate () va SQLiteOpenHelper.onCreate (). Doan
ma nhé dau tién cai d&t phwong thirc ContentProvider.onCreate ():

public class Example Provider extends ContentProvider
/*
* Pinh nghia mét dbi tuong hd tro viéc xt 1y trén co s& di liéu.
* Lop MainDatabaseHelper dugc dinh nghia trong doan m& nhdé dudi day.
*/
private MainDatabaseHelper mOpenHelper;
// Pinh nghia tén co s& du liéu

private static final String DBNAME ="mydb”;

// Bién chtta dbi tuong co s& dix liéu

private SQLiteDatabase db;

public boolean onCreate () {
/*
* Tao mdét dbi tuong trg gitp méi. Phuong thiéc nay ludn duoc
* xtt 1y nhanh. Luu y, co s& dit 1liéu khéng dugc tao va md
* cho dén khi phuong thtc SQLiteOpenHelper.getWritableDatabase
* dugc goi
v

mOpenHelper = new MainDatabaseHelper (
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getContext (), // context cua Ung dung

DBNAME, // tén co s& dit liéu

null, // st dung con trdo SQLite mdc dinh
1 // sb phién ban (version number)

);

return true;

// Cai dat phuong thtc chen cua content provider
public Cursor insert (Uri uri,ContentValues values) {
// Chén thém mid vao didy d& xac dinh bang cidn md, xi ly viéc kiém

// tra 18i, va nhiéu x@t 1y khéac

/*
* LAy co s& dit 1iéu cho phép ghi. Lénh nady sé& bit diu quad trinh
* tao clla co s& dit 1liéu néu co s& nay chua thuc su tdn tai.
=Y

db = mOpenHelper.getWritableDatabase () ;

DPoan méa nhd tiép theo |a phan cai dat cla phwong thirc SQLiteOpenielper.

onCreate (), bao gdm mét I6p tro gitp (helper class):

// Mot chudi dinh nghia cdu 1lénh SQL d& tao bang
private static final String SQL CREATE MAIN =”CREATE TABLE “+
“main “+ // Tén bang
N (N // Céc cét cua bang
“ _ID INTEGER PRIMARY KEY, “+
Y WORD TEXT"”
Y FREQUENCY INTEGER “+
Y LOCALE TEXT )”;

/**

* Lop trg giup thuc sy tao va quan 1y kho luu tr dit 1iéu bén dudi cua
* content provider.

=/

protected static final class MainDatabaseHelper extends SQLiteOpenHelper {
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/*
* Tao mét d6i tuong hd tro cho kho luu trit dit liéu SQLite cua
* provider. Khéng tao co s& dit 1iéu va nang cdp tai day.
=/
MainDatabaseHelper (Context context) {

super (context, DBNAME,null,l);
}
/*
* Tao kho luu tr d&t 1liéu. Phuong thuc nay dugc goi khi content
* provider néi dung thu mé kho luu tri va SQLite bdo cdo rang kho
* luyu tr@ ndy chua tdén tai.
Y/
public void onCreate (SQLiteDatabase db) {

// Tao bang chinh

db.execSQL (SQL CREATE MAIN) ;

Cai dat cac ki€u MIME cho content provider

Lép ContentProvider ¢é hai phwong thirc tra vé kiéu MIME:

etType

Mét trong cac phuwong thirc bt budc ma ban phai cai dat cho bat cir content
provider nao.

getStreamTypes ()

M6t phwong thirc ban nén cai dat néu content provider ctia ban cung cép file.

Kiéu MIME cta bang

Phuwong thirc getType () trd vé mot String trong dinh dang kiéu MIME mo ta kiéu
di liéu tra vé bang déi sd content URI. Dbi sb Uri ¢ thé 1a mot mau ché khong phai
mot URI cu thé ndo; trong trwdng hop nay, ban nén tra vé kiéu di liéu cé lién hé véi
céac content URI phi hop véi mau.

Déi v&i cac kiéu dir liéu phd bién, chdng han nhw van ban (text), HTML ho&c JPEG,
phwong thirc get Type () sé tra vé kiéu MIME chuén cho di¥ liéu d6. Danh sach day
dl clha cac kiéu chuan nay duwoc liét ké trén trang IANA MIME Media Types.

V6i content URI tré téi mot hodc nhiéu hang clia div liéu dang bang, cet Type () sétrd
vé mot kiéu MIME theo kiéu MIME tuy chinh ctia Android:
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«  Phan type (kiéu): vnd
«  Phan subtype (kiéu con):
o Néu mau URI cho mét hang don la: android.cursor.item/
o Né&u mau URI cho nhiéu hon mét hang: android.cursor.dir/
+  Phan xac dinh provider: vnd.<tén>.<kiéu>

Ban cung cép <tén> va <kiéu>. Gia tri <t&n> nén la toan cuc duy nhat, con
<kiéu> nén cé gia tri duy nhat twong (rng véi mau URI. M6t lwa chon tét cho
<tén> la tén cdng ty ban hoac mot sb phan trong tén gdéi Android clia (rng
dung ma ban phat trién. Mét lwa chon tét cho <kié&u> la mét chudi xac dinh
bang c6 lién hé véi URI.
Vi du, néu chudi dinh danh ctia provider 14 com.example.app.provider va chra
mot bang co tén tablel, kiéu MIME cho nhiéu hang trong tablel la:

vnd.android.cursor.dir/vnd.com.example.provider.tablel

Kiéu MIME cho mét hang don cla bang tablel la:

vnd.android.cursor.item/vnd.com.example.provider.tablel

Kiéu MIME cho file

Néu provider ctia ban cung cap file, hdy cai dat phwong thirc getStreamTypes ().
Phwong thirc nay tra vé mot mang St ring bao gdm cac kiéu MIME cho nhirng file ma
provider c6 thé tra vé khi nhan dwgc mot content URI xac dinh. Ban nén loc cac kiéu
MIME ban cung cap béng déi sé bd loc kiéu MIME; tir d6, ban chi can tra vé nhirng kiéu
MIME ma client muén x ly.

Vi du, gia str mot provider cung c&p cac anh chup cé dinh dang . jpg, .pngva .gif.
Néu mét rng dung goi phwong thirc ContentResolver.getStreamTypes ()
v6i chudi loc image/* (loc ldy bat ky thé gi 1a “anh”), thi phuwong thic
ContentProvider.getStreamTypes () sé trd vé mang:

"o "o

{“image/jpeg”, ”image/png”,”image/gif”}

Néu ¢ng dung nay chi quan tam t6i cac file .jpg, né cé thé goi phwong thirc
ContentResolver.getStreamTypes () véi chudi loc *\/jpeg, con phwong
thirc ContentProvider.getStreamTypes () s& trd vé:

{“image/jpeg”}

Néu provider ban phat trién khong chia sé kiéu MIME nao do chudi loc yéu ciu, phwong
thirc getStreamTypes () nén trd vé null.
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Cai dat I6p contract

Lép contract la 16p dwoc khai bao public final chira cac dinh nghia hang cho URI,
tén cot, kidu MIME va siéu di liéu (meta-data) khac gén lién véi provider. Lép nay thiét
lap mot giao két (contract) gitra provider va cac rng dung khac bang cach dam bao
réng provider c6 thé dwoc truy cap ding, ngay ca khi cac gia tri thwe sy ctia URI, tén
cot,... thay déi.

Lé&p contract cling gitip ich cho nha phat trién (ng dung, b&i ching thwéng co cac tén
hang dé nh¢; do d6, nha phat trién it dung tén cot hodc URI khéng chinh xac. Vi la mot
I&p, nén Lép contract cé thé cung cép tai liéu Javadoc. Cac méi truwdng phat trién tich
hop (integrated development environment - IDE) nhw Eclipse cé thé dwa ra danh sach
goi y cho phép ngudi dung chon dé tw dong dién cac tén hdng nay tr Lép contract va
hién thi Javadoc clia hang d6.

Nha phat trién (’ng dung khéng can truy cap vao file Iép cla Lép contract tir (’ng dung
ctia ban, nhwng ho ¢é thé bién dich tinh I16p nay trong (rng dung ctia minh ti file jar
ban cung cép.

L&p ContactsContract va cac 16p 16ng (nested class) cltia né 1a nhirng vi du vé
L&p contract.

Cai dat quyén chia content provider

Quyén va truy cap vé moi phwong dién trong hé théng Android dwo'c mé ta chi tiét trong
cht dé “Security and Permissions” (“Quyé&n va bao mat’). Cha dé& “Data Storage” (“Bo
lwu trir div liéu”) cling d& mo ta quyén va bdo mat cé tac dung véi nhiéu kidu bd nhé
khac nhau. Tém lai, ban can lwu y mét sé diém quan trong sau:

*  Mac dinh, file di liéu dwgc Iwu tai bd nhé trong cla thiét bi Ia cla riéng ng
dung va provider do ban phat trién.

e Cos®dliéu soLitebatabase ban tao la cla riéng (rng dung va provider
do ban phat trién.

*  Mac dinh, cac file di¥ liéu ban lwu tai bd nhé ngoai la céng cdng (public) va bén
ngoai cé thé doc duoc (world-readable). Ban khong thé diing content provider
dé gi6i han truy cap t6i cac file lwu trong bd nhé ngoai, bdi cac ng dung khac
c6 thé dung API khac dé doc va ghi chung.

+  Phuong thirc goi d& mé hay tao file hodc co s& dir liéu SQLite trén bd nhé
trong cla thiét bi co thé trao ca quyén doc 1an ghi cho tt ca cac trng dung
khac. Néu ban s&r dung mét file hodc co' s& di liéu bén trong lam noi lwu triv
dir lieu cho minh, ddng thdi trao quyén truy cap “bén ngoai cé thé doc dwoc”
(“world-readable”) va “bén ngoai co6 thé ghi dwoc” (“world-writeable”), thi cac
quyén ban thiét lap cho provider ctia minh trong file ké& khai s& khéng con tac
dung b&o vé dir liéu cla ban niva. Quyén truy cap méc dinh cua file va co
s& di¥ lieu tai bd nhé trong la “riéng tu” (“private”) va ban khéng nén thay déi
quyén méc dinh nay déi véi kho lwu triv div liéu provider ctia minh.

Néu muén dung quyén content provider dé diéu khién truy cap téi di liéu cGa minh,
ban nén Iwu di¥ liéu trong cac file bén trong, co s& di¥ liéu SQLite hodc “dam may” (vi
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du nhw trén moét server & xa), ddng thoi nén gitv cho cac file va co s& di liéu la danh
riéng cho trng dung cda ban.

Cai dat quyén

Moi (rng dung déu c6 thé doc hodc ghi vao provider ctia ban, ngay ca khi di¥ liéu bén
dwéi 1a rieng tw, bdi theo mac dinh thi provider clia ban khoéng cé tap cac quyén truy
cap. Dé thay ddi didu nay, hay thiét 1ap quyén cho provider clia ban trong file ké khai,
st dung thudc tinh hodc phan t& con cla phan t&¢ <provider>. Ban co thé thiét lap
quyén dé ap dung cho toan bd provider, cho bang cu thé, hay tham chi cho mét s6 ban
ghi nhét dinh, hoac ca ba.

Ban dinh nghia cac quy&n cho content provider dang phat trién véi mot hodc nhidu
phan t& <permission> trong file k& khai. D& dam bao nhirng quyén nay la duy
nhat déi véi rng dung ctia ban, st dung kiéu pham vi theo dinh dang Java cho thudc
tinh android:name. Vi du, tén clia quyén doc la com.example.app.provider.
permission.READ PROVIDER.

Danh sach dwéi day mé t& pham vi clia cac quyén cla provider, bat dau véi quyén ap
dung cho toan bé provider, sau d6 di vao cac quyén chi tiét hon. Quyén cang chi tiét
cang c6 do wu tién cao hon quyén c6 pham vi cao hon:
Quyén doc-ghi két hop murc provider
Mét quyén kiém soat ca quyén doc lan quyén ghi trén toan provider, duwgc xac dinh
véi thude tinh android:permission cla phan tl <provider>.

Quyén doc va ghi riéng mirc provider

Métquyéndocvamadtquyénghichotoan provider. Banxacdinhnhivrng quyénnaybang
cac thubc tinh android: readPermissionvaandroid:writePermission
clia phan ti <provider>. Cac quyén nay c6 wu tién hon quyén dwoc thudc tinh
android:permission xac dinh.

Quyén tai mirc dwdng dan (path-level)

Quyén doc, ghi ho&c doc/ghi cho mét content URI trong provider ma ban phat trién.
Ban chi rd m&i URI minh mudn quan ly véi mot phan tr con <path-permission>
cla phan t <provider>. V&i mbi content URI ban chi ra, ban c6 thé xac dinh
quyén doc/ghi, mét quyén doc, hay mét quyén ghi, hodc ca ba. Quyén doc va ghi
nay cé quyén wu tién hon quyén doc/ghi. Quyén tai mirc dwéng dan ciing ¢ do wu
tién hon quyén mdrc provider.

Quyén tam (temporary permission)

Mét mirc quyén ma sé trao quyén truy céap tam th&i cho mét ng dung, ngay ca khi
ng dung khong yéu cau cac quyén thong thuong Déc tinh ctia quyén tam 13 lam
glam sb quyén ma moét (rng dung phal yeu cau trong file ké khai ctia né. Khi ban bat
quyén tam, chi nhirtng rng dung can quyén “lau dai” trén provider méi cé thé lién
tuc truy cap toan bo di liéu cta ban.

Gia st c6 cac quyén ban can dé cai dat mot (ng dung va email provider (trinh cung
cap e-mail), khi mudn cho phép (rng dung hién thi &nh bén ngoai (outside image
viewer) hién thi cac anh dinh kém trong provider. D& c&p cho (rng dung hién thi anh
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cac quyén truy cap can thiét ma khong phai yéu cau quyén, hay thiét 1ap quyén tam
cho cac content URI ctia anh. Thiét k& (rng dung e-mail ctia ban dé khi ngudi dung
muén hién thi anh, ’ng dung sé& gri mot intent chira content URI clia anh va cac
c® quyén téi trng dung hién thi anh. Sau d6, rng dung hién thi anh cé thé truy van
email provider ban phat trién dé l1ay anh ra, ngay ca khi (rng dung hién thi khéng c6
quyén doc théng thwéng trén provider d6.

Dé bat quyén tam, hoac la thiét lap thudc tinh
android:grantUriPermissions cuda phén tlr <provider>, hodc
thém mot hodc nhiéu phan tlr con <grant-uri-permission> vao
phan t& <provider>. Néu dung quyén tam, ban phai goi phwong thirc
Context.revokeUriPermission () mdikhi xéa sy hd tro trén mot
content URI khoi provider va content URI dugc gén véi quyén tam.

Gia tri cda thudc tinh xac dinh mirc do truy cap dwoc clia provider do ban phat trién.
Néu thudc tinh nay dwoc thiét 1ap 1a true, hé thdng clia ban sé& gan quyén tam cho
toan bo provider, che khuét cac quyén dwoc yéu ciu tai mirc dwdng dan va mirc
provider.

Néu cd nay dwoc thiét lap 1a false, ban phai thém phan t& con
<grant-uri-permission>cho phdntl <provider>. M&i phan t&
con xac dinh content URI hodc cac URI dwgc gan quyén truy cap tam.

Dé gan quyén tam cho mét ¢ng dung, mét intent phai chira c& FLAG GRANT
READ URI_ PERMISSION hoac FLAG_GRANT WRITE URT PERMISSTON,
hay ca hai. Nhirtng quyén nay dwoc thiét lap bang phwong thirc setFlags().

Néu khong c¢é thudc tinh android:grantUriPermissions, thudc tinh nay
duwoc coi la false.

Phan ti <provider>

Twong tw phan tr Activity va Service, I&p con cla ContentProvider phai
dwoc dinh nghia trong file ké& khai ctia (rng dung provider, bang cach st dung phan to
<provider>. Hé diéu hanh Android lay cac thong tin sau tlr phan tir nay:

Chudi dinh danh (android:authorities)

Tén c6 tinh biéu twong xac dinh toan bd provider bén trong hé théng. Thudc tinh
nay duwoc md té chi tiét & muc “Thiét ké Content URI”.

Tén I&p provider (android:name)

La I6p cai dat ContentProvider. Lép ndy dwoc md ta chi tiét &@ muc
“Cai dat I6p ContentProvider”.

Quyén

Cac thudc tinh xac dinh quyén ma nhirng tng dung khac phai cé dé truy cap vao
d@v liéu cha provider:

+ android:grantUriPermssions: C& quyén tam.

+ android:permission: Quyén doc ghi két hop trén toan bo provider.
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android:readPermission: Quyén doc trén toan bd provider.

android:writePermission: Quyén ghitrén toan bd provider.

Quyén va céac thudc tinh twong ¢ng dwoc md ta chi tiét hon trong muc “Cai dat
quyén cta content provider”.

Cac thudc tinh diéu khién va khéi dong

Cac thudéc tinh nay xac dinh cach thc va thoi diém hé théng Android kh&i
dong provider, nhivng dac tinh x& ly cGa provider va cac thiét 1ap trong thoi
gian chay khac:

android:enabled: C& cho phép hé théng khéi dong provider.

android:exported: Co cho phép cac trng dung khac str dung provider nay.

android:initOrder: Thi tw khéi dong cha provider, lién quan dén cac
provider khac trong cung tién trinh.

android:multiProcess: C& cho phép hé théng khéi dong provider trong
cung tién trinh véi client goi.

android:process: Tén cla tién trinh ma tai do, provider nén chay.

android:syncable: Co cho biét di¥ liéu provider dwgc ddng bd vai dir liéu
trén server hay khong.

Cac thudc tinh nay dwoc gioi thiéu day da trong chi d& hwéng dan 1ap trinh cla
phan t& <provider>.

Cac thudc tinh théng tin

Nhan va biéu twong tuy chon cho provider:

android:icon: Tai nguyén drawable chira mét biéu twong cla provider.
Biéu twong nay xuat hién bén canh nhan cla provider trong danh sach cac
&ng dung nam & Settings > Apps > All.

android: label: Nhan théng tin mo ta provider hay di liéu clia provider nay,
hoé&c ca hai. Nhan nay xuét hién trong danh sach cac trng dung ndm & Settings
> Apps > All.

Cac thudc tinh nay dwoc gidi thiéu day da trong phan hwéng dan 1ap trinh cla
phan t& <provider>.

Intent va truy cap di liéu

Cac trng dung co thé gian tiép truy cap content provider théng qua Intent. 'ng dung
khong goi phwong thirc bat clr ndo clia ContentResolver hay ContentProvider.
Thay vao d6, né glri mét intent dé khéi dong mét activity, day la activity thwong ndm
trong chinh rng dung ctia provider nay. Activity dich chiu trach nhiém truy xuét va hién
thi di¥ liéu trong giao dién nguwoi dung cla activity nay. Tuy vao hoat dong cula intent,
activity dich ciing c6 thé dwa ra nhac nhé ngudi dung thwc hién thay ddi trén div liéu
cuia provider. Mot intent ciing cé thé chira di¥ liéu “bd sung” ma activity dich hién thj trén
giao dién nguwdi dung; sau d6, ngudi dung cé thé chon thay ddi div liéu nay trwéc khi st
dung di¥ liéu “bd sung” dé chinh stra di¥ liéu trong content provider.
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C6 thé ban muén str dung viéc truy cap théng qua intent d& dam bao tinh toan ven
(integrity) ctia di¥ liéu. Content provider ctia ban cé thé phu thuéc vao viéc di¥ liéu dwoc
chén thém, cap nhat va xéa theo cac I6gic nghiép vu dwoc dinh nghia chat ché. Néu
gép trwdng hop nhw vay, hay cho phép rng dung khac dwoc sira tryc tiép trén dir liéu
cla ban, diéu nay c6 thé dan dén dir liéu khong hop 1&. Néu mudn cac nha phat trién
st dung truy cap théng qua intent, ban cAn ddm bao ring viéc nay phai duwoc huéng
d&n mét cach ré rang. Hay giai thich véi cac nha phat trién (rng dung rang tai sao viéc
truy cap théng qua intent bang cach dung giao dién ngudi dung ctia ring dung ban phat
trién lai tbt hon viéc cd gang chinh stra dir liéu bang ma do ho phat trién.

Viéc xt ly cac intent dén, tirc intent mudn chinh sira di¥ liéu ctia provider do ban phat
trién, khong khac biét so véi viéc xtr Iy nhirng intent khac. Ban c6 thé tim hiéu thém
vé viéc sl dung intent qua chu dé “Intents and Intent Filters” (“Intent va bd loc intent”).

10.3 Provider Calendar

Provider Calendar la kho Iwu trir cac sw kién lap lich ciia ngwdi dung. API cta Provider
Calendar cho phép ban thyc hién cac hoat dong truy van, chén, cap nhat va xoa trén
lich ngay thang (calendar), sw kién (event), thanh phan tham dy (attendee), |6 nhac
nh& (reminder),...

API cla Provider Calendar c6 thé dwoc cac (rng dung va adapter c6 chirc ndng déng
bd (sync adapter) str dung. Cac quy téc nay thay dbi dwa vao loai chwong trinh thuc
hién 16 goi. Muc nay tap trung chi yéu vao cach thirc mét (rng dung dung API cta
Provider Calendar. Phan thdo luan vé cach s dung clia adapter c6 chirc nang dong bo
sé dwoc gidi thiéu trong muc “Adapter co chirc nang déng bo”.

Théng thuwong, dé doc hoadc ghi di¥ liéu lich ngay thang, file ké khai ctia (rng dung phai
c6 cac quyén hop 18, nhw mé ta & muc “Quyén ngudi dung”. Bé hé tro viéc thye hién
céac thao tac dwoc dé dang, Provider Calendar cung cap tap céc intent, nhw mé ta trong
muc “Céac intent ctia Calendar”. Thong qua (rng dung Calendar, cac intent nay giup
ngwoi dung chén, hién thj va chinh stra su kién. Ngwoi dung twong tac véi ing dung
Calendar, sau d6 tra vé (rng dung ban dau. Do d8, (rng dung clia ban khéng can yéu
cau quyén, hodc can cung cap thém mét giao dién ngwdi dung dé hién thi hodc tao sw
kién nira.

Cac khai niém co ban

Content provider lwu trir di¥ liéu va giip cac ing dung khac cé thé truy cap dwoc vao
nhirng di¥ liéu nay. Cac content provider dwoc nén tang Android cung c&p (bao gdm
Provider Calendar) thwérng xuét div liéu dwdi dang tap bang dwa trén mé hinh co s&
dir lieu quan hé; trong d6, mdi hang la mét ban ghi va méi cot a di liéu cia mot kiéu
va y nghia cu thé. Théng qua API cla Provider Calendar, (rng dung va adapter c6 chirc
ndng ddng bd cé thé doc/ghi trén cac bang co sé& di liéu lwu trir di liéu I4p lich cla
ngu¢i dung.

Mbi content provider cung c&p ra bén ngoai mét URI cong khai (nam trong mot déi
twong Uri), day 1a dinh danh duy nhat cho méi tap di liéu clGa provider. Content
provider quan ly nhiéu tap div liéu (nhiéu bang) xuat ra mét URI cho méi tap. Tat ca
cac URI cua provider bat dau bang chubi “content://”. Dinh dang nay dinh danh
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dir lieu do provider quan ly. Provider Calendar dinh nghia hdng cho URI ctia méi I&p
(bang) trong trinh nay. Cac URI nay c¢ dinh dang la <class>.CONTENT URI. Vi du,
Events.CONTENT URT.

Hinh 1 minh hoa mot mé hinh di¥ liéu ctia Provider Calendar. M6 hinh nay chi biéu dién
cac bang chinh va nhirng trwdng cé chirc néng lién két bang.

Calendars

Events.CALENDAR_ID

=

Attendees.EVENT _ID Instances.EVENT _ID
Reminders.EVENT _ID

Attendee: Reminders ance
Calendars Lich ngay thang
Events S kién
Attendee Thanh phan tham dw
Reminder Loi nhdc nhe
Instances Thé hién

Hinh 1. M6 hinh di¥ liéu cta Provider Calendar.

Mét nguwdi dung cé thé cé nhiéu lich (Calendar), cac lich khac nhau twong (ng voi
nhirng loai tai khodn (account) khac nhau (Lich trén Google, Exchange,...).

CalendarContract dinh nghia mé hinh di¥ liéu cla lich va cac sw kién chira thong
tin. D& liéu nay dwoc lvu vao mot sb bang, nhw sau:
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Bang (Lé&p) Mo ta

CalendarContract.Calendars | Bang nay lwu thong tin vé cac lich cu thé.
M&i hang clia bang chira théng tin chi tiét
vé tirng lich, chang han nhw tén, mau sac,
théng tin déng bo, ...

CalendarContract.Events Bang nay Iwu thong tin vé& cac sw kién cu
thé. M&i hang cla bang chira théng tin vé
mot sw kién - vi du nhw tiéu dé sw kién, vi
tri, thoi diém bat dau, két thac,... Sw kién
c6 thé xay ra mot 1an hoac I3p lai nhiéu 1an.
Thanh phan tham dw, I&i nhic nhé va cac
thuéc tinh mé& réng dwoc lwu trong tirng
bang riéng. M6i bang déu cé moét trwdng
EVENT 1D tham chiéu t&itrwong TD cla
bang Events.

CalendarContract.Instances | Bang nay lwu thoi diém bat du va két thuc
clia mdi lan xay ra sy kién. M&i hang cla
bang dai dién cho mét 1an sy kién xay ra.
Déi v&i cac sy kién chi xay ra mot 1an, thé
hién (instance) va sy kién la anh xa 1:1.
V6i cac sw kién xay ra nhidu lan, nhiéu
hang duwgc ty déng sinh ra twong ng voi
nhiéu 1&n xuét hién cla sw kién do.

CalendarContract.Attendees Bang nay quan ly théng tin vé thanh phan
tham dw (khach mdi). Mdi hang dai dién
cho mét khach moi clia mét sw kién. Bang
nay xac dinh loai khach moi va phan hoi
kha nang tham du clGa khach moi dbi véi
méi su kién.

CalendarContract.Reminders Bang nay quan ly di¥ liéu théng bao/nhac
nhé (alert/notification data). Méi hang dai
dién cho mét 16 nhac nhé ctiia mot sw kién.
M&i suw kién cé thé co nhiéu 1oi nhac. S
IAn nhic tbi da cho mdi sw kién dwoc xac
dinh trong bién MAX REMINDERS, dwgc
thiét l1ap b&i adapter cé chirc ndng déng
bé quan Iy lich da xac dinh. Céc I&i nhac
dwoc xac dinh theo sb phut trvdc méi sw
kién va c6 mot phwong thirc dé xac dinh
ngwdi dung nao sé dwoc nhéc.

API cla Provider Calendar dwoc thiét ké linh hoat va manh mé. Cung ldc, trinh nay
c6 thé cung cap nhirng trai nghiém tét cho ngwdi ding cubi ciing nhw dam bao tinh
toan ven cla lich va di liéu bén trong. Phan cubi sé tém tat mot sb lwu y khi st dung
API nay:
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+  Chen, cap nhat va hién thi cac sw kién cua lich. Dé truc tiép chén, chinh stra va
doc sw kién trén Provider Calendar, ban can cac quyén thich hop. Tuy nhién, néu
khong can xay dwng mét trng dung lich chinh thirc hodc dung dén adapter cé chirc
néng ddng bd, thi ban khdng phai yéu cau nhirng quyén nay. Thay vao dé, ban cé
thé dung céc intent dwoc rng dung Calendar cia Android hé tro dé thwc hién cac
hoat dong doc va ghi trén ng dung. Khi dung intent, (rng dung clia ban g nguoi
dung t&i (ng dung Calendar dé thwc hién cac thao tac can thiét dwsi dang form
chiva dir liéu dién sén. Sau khi cac thao tac nay dwoc thue hién, ching duoc tra vé
(ng dung ma ban phat trién. Bang cach thiét ké (rng dung dé thuc hién cac thao tac
chung théng qua Calendar, ban cé thé cung cap giao dién ngwdi ding thich hop va
thiét thwe cho ngwoi dung. Pay la cach tiép can dwoc khuyén nghi. Bé tham khao
thém thoéng tin, xem muc “Céc intent cia Calendar”.

+  Adapter cé chirc nang déng bé. Adapter cé chirc nang ddng bd tién hanh déng
bd dir liéu cda lich trén thiét bi nguoi dung véi server hodc ngudn di liéu khac.
Bang CalendarContract.Calendars va CalendarContract.Events
chtra cac cot dé danh cho adapter cé chirc nang ddng bod sir dung. Provider nay
va cac ing dung sé khong chinh stra nhirng cot trén. Thuc t&, d6 ciing la cac cot
khong dwoc hién thi, trir phi ching dwoc adapter c6 chirc ndng ddng bo truy cap.
Dé& tim hiéu thém vé& adapter cé chirc nang ddng bd, xem muc “Adapter cé chirc
néng ddng bo”.

Quyén nguai dung

Dé doc di liéu lich, ng dung phai c6 quyén READ CALENDAR trong file ké khai cia
né. Ngoai ra, dé x6a, chén hodc cap nhat di¥ liéu cda lich, ng dung phai cé quyén
WRITE CALENDAR

<?xml version="1.0"” encoding="utf-87?>

<manifest xmlns:android="http://schemas.android.com/apk/res/android”...>
<uses-sdkandroid:minSdkVersion="14"/>
<uses-permissionandroid:name="android.permission.READ CALENDAR”/>

<uses-permissionandroid:name="android.permission.WRITE CALENDAR”/>

</manifest>

Bang Calendars

Bang CalendarContract.Calendars chivra théng tin chi tiét vé cac lich ca nhan.
Céc cot clia bang Calendars dwéi day cung cap quyén ghi cho (rng dung hodc adapter
c6 chirc ndng ddng bd. D& xem danh sach day du cac trwong dwoc hé tro, tham khao
CalendarContract.Calendars.

208


http://developer.android.com/guide/topics/providers/calendar-provider.html#intents
http://developer.android.com/reference/android/provider/CalendarContract.Calendars.html
http://developer.android.com/reference/android/provider/CalendarContract.Events.html
http://developer.android.com/reference/android/Manifest.permission.html#WRITE_CALENDAR
http://developer.android.com/reference/android/Manifest.permission.html#WRITE_CALENDAR
http://developer.android.com/reference/android/provider/CalendarContract.Calendars.html
http://developer.android.com/guide/topics/providers/calendar-provider.html#sync-adapter
http://developer.android.com/guide/topics/providers/calendar-provider.html#sync-adapter
http://developer.android.com/reference/android/provider/CalendarContract.Calendars.html

Lap trinh Android co ban

Hang M6 ta

NAME Tén lich.
CALENDAR_DISPLAY NAME Tén lich sé dwoc hién thi cho ngudi dung.
VISIBLE Mét gia tri kiéu boolean cho biét lich cé dwoc

chon @& hién thi hay khéng. Gia tri 0 c6 nghia la
cac s kién twong wng vai lich nay khong dwoc
hién thi. Gia tri 1 cho biét cac sy kién twong
&ng v6i lich nay dwoc hién thi. Day la gia tri
co6 tac dong lén viéc tao cac hang trong bang
CalendarContract.Instances.

SYNC_EVENTS Mot gia tri kiéu boolean cho biét xem lich co
dwoc ddng bd va cd cac sy kién dwoc lwu trén
thiét bi hay khong. Gia tri 0 cho biét khéng dong
bo lich nay, hoac khong Iwu sy kién clia lich trén
thiét bi. Gia tri 1 cho biét c6 ddng bo su kién clia
lich nay va lwu sw kién cta lich trén thiét bi.

Truy van lich

Sau day la mét vi du minh hoa céach lay lich do mét ngwdi dung cu thé quan ly. Bé don
gian, trong vi du nay, hoat déng truy van dworc hién thj trong lubng giao dién ngudi dung
(“ludng chinh” - “main thread”). Trong thuc té, cac truy van nay nén duoc thuc hién
trong ludng khéng ddng bd (asynchronous thread) thay vi trén ludng chinh. Dé thdo
luan thém vé didu nay, xem muc Loaders (Céac trinh loader). Néu ban chi doc di¥ liéu
ma khéng chinh stra, xem phan AsyncQueryHandler.

// Mang dbéi sb projection. Tao chi sb cho mang nay thay vi thuc hién

// tim kiém d6ng (dynamic lookup) d&& ndng cao hiéu suélt.

public static final String [] EVENT PROJECTION = newString[] {
Calendars. ID, // 0
Calendars.ACCOUNT NAME, /71
Calendars.CALENDAR DISPLAY NAME, /] 2
Calendars.OWNER ACCOUNT // 3

}i

// Chi sb cua mang db6i sb projection bé&n trén.
privatestaticfinalint PROJECTION_ ID INDEX =0;
privatestaticfinalint PROJECTION ACCOUNT NAME INDEX =1;

privatestaticfinalint PROJECTION DISPLAY NAME INDEX =2;
privatestaticfinalint PROJECTION OWNER ACCOUNT INDEX =3;

209


http://developer.android.com/reference/android/provider/CalendarContract.Calendars.html#NAME
http://developer.android.com/reference/android/provider/CalendarContract.CalendarColumns.html#CALENDAR_DISPLAY_NAME
http://developer.android.com/reference/android/provider/CalendarContract.CalendarColumns.html#VISIBLE
http://developer.android.com/reference/android/provider/CalendarContract.Instances.html
http://developer.android.com/reference/android/provider/CalendarContract.CalendarColumns.html#SYNC_EVENTS
http://developer.android.com/guide/components/loaders.html
http://developer.android.com/reference/android/content/AsyncQueryHandler.html

Lap trinh Android co ban

Tai sao phai dua thém trudng ACCOUNT_TYPE vao ménh
dé chon?

Néu truy van trén Calendars.ACCOUNT NAME, ban phai dwa thém trwong
Calendars.ACCOUNT TYPE vaoménh dé chon. D6 Ia vi mot tai khoan chi dwoc xac
dinh la duy nhét khi xét c& ACCOUNT NAME I&n ACCOUNT TYPE.ACCOUNT TYPE |
mot chudi twong (rng véi trinh xac thue tai khodn (account authenticator) dwoc st dung
khi d&ng ky tai khoan véi AccountManager (trinh quan ly tai khodn). M6t kiéu tai
khoan dac biét goi la ACCOUNT TYPE LOCAL cla lich khéng twong tng véi tai khoan
thiét bj. Cac tai khoan ACCOUNT TYPE L,OCAL khéng dwgc dong bd.

O phan tiép theo ctia vi du, ban sé tao truy van clia minh. Ménh dé& chon xac dinh diéu
kién thuc hién truy van. Trong vi du nay, truy van tim kiém lich c6 ACCOUNT NAME la
“sampleuser@google.com”, ACCOUNT TYPE |la “com.google”, va OWNER
ACCOUNT la sampleuser@google.com. Néu ban muén xem toan bo lich ma
nguoi dung da xem chir khong chi la céac lich ciia nguwoi dung do, hay bé qua OWNER
ACCOUNT. Truy vén tra vé déi twong Cursor ma ban cé thé dung dé duyét qua tap két
qua ma truy van co sé dir liéu tra vé. D& xem thém phan thdo luan vé st dung truy van
trong content provider, tham khao “Content Providers” (“Content provider”).

// Chay truy véan

Cursor cur = null;

ContentResolver cr = getContentResolver () ;

Uri uri = Calendars.CONTENT URI;

String selection =" ((“+Calendars.ACCOUNT NAME +” = ?) AND ("
+Calendars.ACCOUNT TYPE +” = ?) AND (%
+Calendars.OWNER ACCOUNT +” = ?))”;

String[] selectionArgs = new String[] {“sampleuser@gmail.com”,”com.google”,

“sampleuser@gmail.com”};
// Gui truy vAn va nhan d8i tuong Cursor tra vé.

cur = cr.query(uri, EVENT PROJECTION, selection, selectionArgs,null);

Phan tiép theo sé& dung con tré dé duyét qua tap két qua. Phan nay str dung cac hang
thiét lap & dau vi du dé tra vé gia tri ciia méi truong.

// St dung con trd d& duyét qua cic ban ghi két qua dugc tra lai
while (cur.moveToNext ()) {

long calID =0;

String displayName = null;

String accountName = null;

String ownerName = null;

// Lay ra gia tri cta céac trudng

calID = cur.getLong (PROJECTION ID INDEX) ;

displayName = cur.getString (PROJECTION DISPLAY NAME INDEX) ;
accountName = cur.getString (PROJECTION ACCOUNT NAME INDEX) ;
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ownerName = cur.getString (PROJECTION OWNER ACCOUNT INDEX) ;

// Thuc hién mét sb thao tac véi cac giad tri nay...

Chinh sura lich

Dé thie hién cap nhat trén lich, ban c6 thé cung cap _1D ca lich bang cach gén thém
ID vao Uri (v&i phwong thirc withAppendedid()), hodc l&y muc chon dau tién.
Ménh dé chon s& bt dau voi ® id=?", va selectionArg (d6i sb chon) dau tién sé
la _ID cda lich. Ban cling co thé cap nhat bang cach ma héa (encode) ID trong URI. Vi
du nay sé thay ddi tén hién thi cta lich, st dung phwong thirc withAppendedId ():

private static final String DEBUG TAG ="MyActivity”;

long calID =2;

ContentValues values = new ContentValues|();

// Tén hién thi méi cua lich

values.put (Calendars.CALENDAR DISPLAY NAME, “Trevor’s Calendar”);

Uri updateUri =ContentUris.withAppendedId(Calendars.CONTENT URI, callID);
int rows = getContentResolver ().update (updateUri, values,null,null);

Log.i (DEBUG TAG, "Rows updated: “+ rows);

Cheén lich

Lich dwoc thiét ké dé dwoc quan ly chl yéu bdi adapter cé chirc nang ddng bd. Do
dé, ban chi nén thém cac lich méi dwéi dang adapter cé chirc nang déng bo. Diém
quan trong nhat 1a (rng dung chi cé thé thuc hién cac thay déi bé ngoai, chang
han nhw thay ddi tén hién thi. Néu mét 'ng dung can tao mét lich cuc b (local
calendar), ban cé thé cheén lich dwai dang mét adapter df‘)ng bo, st dung AC—
COUNT TYPE la ACCOUNT TYPE LOCAL.ACCOUNT TYPE LOCAL la moét loai
tai khoan dac biét cla lich, khéng cé méi lién két vai tai khodn trén thiét bj. Lich
cUa tai khoan nay khéng duoc ddng bd véi server. Bé thdo luan thém vé adapter
c6 chirc nang ddng bd, xem muc “Adapter cé chirc nang déng bo”.

Bang Events

Bang CalendarContract.Events bao gébm théng tin chi tiét cho trng sw
kién riéng. Dé them, cap nhat hodc x6a sw kién, mot trng dung phai thém quyén
WRITE CALENDAR vao file file ké khai cia né.

Cac cot dwdi day cla bang Events c6 thé dwoc (ng dung va adapter cé chirc nang
ddng bo chinh sira. D& c6 danh sach day du cac trwong dwoc hé tror nay, xem phan
tham khdo clia CalendarContract.Events.
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Hang Mb ta

CALENDAR 1D

_ID cda lich chtra sw kién.

ORGANIZER Dia chi e-mail cta t6 chirc (hodc chi) cla sw
kién.
TITLE Tiéu dé cla sw kién.

EVENT LOCATION

Dia diém dién ra sy kién.

DESCRIPTION Phan mo ta svw kién.

DTSTART Thoi gian bat dau sy kién, tinh bang don vi ms
(mili giay), theo chuan UTC, tinh tir epoch (ky
nguyén Android, tirc thoi diém 1/1/1970).

DTEND Thoi gian két thic sy kién, tinh bang ms, theo

chuan UTC, tinh tlr epoch.

EVENT TIMEZONE

Mui gi& cua sy kién.

EVENT END_ TIMEZONE

Mui gi&r clia thoi gian két thic sy kién.

DURATTION

Khoang thoi gian dién ra sy kién theo dinh
dang REC5545. Vi duy, gia tri cda trang thai
“PT1H” cho biét sw kién sé kéo dai trong mét
gio, va gia tri “P2W” twong &ng véi khoang
thoi gian 1a 2 tuan.

ALL DAY

Gia tri 1 cho biét sy kién dién ra ca ngay, tai
mui gio’ khu vire do. Gia tri 0 cho biét day la sw
kién dinh ky c6 thé bat dau va két thic vao bat
ct thoi diém nao trong mot ngay.

RRULE

Quydinhvétansuétciadangswkiénnay. Vidu,
"FREQ=WEEKLY; COUNT=10; WKST=SU".
Ban c6 thé tham khao thém vi du tai day.

RDATE

Cac ngay lap lai sw kién. Ban thuwdng s dung
RDATE két hop voi RRULE dé xac dinh tap
hop cac sw kién 13p lai. Dé thdo luan thém
vé didu nay, xem muc “RFC5545 spec” (“Giai
thich cac quy wéc RFC5545”).

AVATLABILITY

Sw kién nay dwoc tinh 1a dién ra trong thoi
gian ban rén hay ranh réi. Day |a dac diém co
thé 1én lich trwdc.

GUESTS CAN MODIFY

Xac dinh xem liéu nguwoi tham dy céd dwoc
chinh stra thong tin sy kién hay khong.

GUESTS_CAN_INVITE_ OTHERS

Xac dinh xem liéu ngwoi tham dy cd dwoc
moi thém ngwoi khac khdng.
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GUESTS_ CAN SEE_GUESTS Xéac dinh xem liéu ngudi tham dy 6 thé xem

danh sach toan bé khach mé&i hay khéng.

Thém su kién

Khi trng dung ctia ban chen thém sy kién mai, chiing téi khuyén nghi ban nén s dung

Intent INSERT, nhw mé ta trong muc “St dung intent dé chén thém s kién”. Tuy nhién,
néu can, ban cé thé truc tiép chén sy kién. Phan nay sé hwéng dan cach lam.

Sau day la cac quy téc chén thém s kién maoi:

+ Ban phai chén thém trwong CALENDAR 1D va DTSTART.

« Ban clng phai thém trwong EVENT TIMEZONE. Dé I8y ra danh sach céac
ID cho mui gi& (time zone) dwoc cai dat cia hé thdng, st dung phwong thirc
getAvailablelIDs (). Lwuy, luat nay khdng dwgc ap dung khi ban chén mot sy
kién béng intent INSERT, nhw mé ta trong muc “Str dung intent dé chén thém sw
kién” - theo cach nay, sy kién clia ban sé dwgc cung Cép mui gi®@ mac dinh.

«  Péiveicac sw kien khong 1ap lai, ban phai thém trwdng DTEND.

« Vi sw kién I&p lai, ban phai thém trwéng DURATION, ddng thdi bd sung thém
RRULE hay RDATE. Lwu y, khéng &p dung quy tac nay khi chén s kién bang intent
INSERT, nhw mo ta trong muc “Str dung intent dé cheén thém s kién” - theo cach
nay, ban co thé st dung mot RRULE két hop v&i DISTART va DTEND, sau do rng

dung Calendar sé tw dong chuyén dbi ching thanh khoang thoi gian.

Du6i day 1a vi du chén thém mét sy kién. D& don gian, cac cau lénh sau dwoc thuc
hién trong ludng giao dién ngwdi dung (ludng chinh). Thyc té, thao tac chén va cap nhat
nén duwoc thye hién trong mét ludng khéng déng bd dé chuyén hoat ddng vao luéng
chay ngadm. Bé tim hiéu thém, xem phan AsyncQuervHandler.

long callID =3;

long startMillis =0;

long endMillis =0;

Calendar beginTime =Calendar.getInstance() ;
beginTime.set (2012, 9, 14, 7, 30);
startMillis = beginTime.getTimeInMillis () ;
Calendar endTime =Calendar.getInstance();
endTime.set (2012, 9, 14, 8, 45);

endMillis = endTime.getTimeInMillis();

ContentResolver cr = getContentResolver();
ContentValues values = new ContentValues();
values.put (Events.DTSTART, startMillis);
values.put (Events.DTEND, endMillis);
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values.put (Events.TITLE, “Jazzercise”);

values.put (Events.DESCRIPTION, “Group workout”);
values.put (Events.CALENDAR ID, callD);
Values.put(Events.EVENTiTIMEZONE,”America/LosiAngeles”);

Uri uri = cr.insert (Events.CONTENT URI, values);

// 18y ra ID cua su kién 1a phan t@ cubi cung trong Uri

long eventID =Long.parselong (uri.getLastPathSegment());

//

// ... thuc hién mét sb thao tac véi ID cua sy kién nay tai day
//

//

Ghi chu: Hay xem xét cach vi du nay Iéy ID clia sy kién sau khi da tao xong s kién.
Day la cach dé nhat dé 14y ra ID clia mdt sw kién. Ban thwong can ID cla sw kién
dé thyc hién cac thao tac khac trén lich - vi du, thém khach moi hoadc 16i nhac nhé
vao s kién.

Cap nhat su kién

Khi r’ng dung clia ban muén cho phép ngudi ding chinh stra mét sw kién, ching toi
khuyé&n nghi ban nén dung intent EDIT, nhu m ta trong muc “Str dung intent @& chinh
stra sy kién”. Tuy nhién, néu can, ban c6 thé truc tiép chinh stra sw kién. Dé thuyc hién
cap nhat trén mot sw kién, ban cé thé cung cép _ID cla sw kién théng qua viéc ghép
thém ID vao Uri (bang phwong thirc withZppendedid ()), hodc ldy muc chon dau
tién. Ménh dé chon phai bat dau vai ® id=2", con ddi s6 chon selectionArg dau
tién phai la _ID cla sy kién. Ban ciing c6 thé cap nhat bang cach st dung ménh dé
chon khong c6 ID. Sau day la mét vi du vé cap nhat sw kién. Vi du nay sé thay déi tiéu
dé (title) cta sw kién, str dung withAppendedId ():

private static final String DEBUG TAG = “MyActivity”;
long eventID =188;

ContentResolver cr = getContentResolver();

ContentValues values =newContentValues();

Uri updateUri = null;

// Tiéu dé& méi cua su kién

values.put (Events.TITLE, “Kickboxing”) ;

updateUri =ContentUris.withAppendedId (Events.CONTENT URI, eventID);
int rows = getContentResolver () .update (updateUri, values, null, null);
Log.i (DEBUG TAG, “Rows updated: “+ rows);
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Xoa su kién

Ban co thé xo6a sy kién bang _ 1D cla sy kién nay dudi dang ghép thém ID vao URI,
ho&c bang cach sir dung ménh dé chon chuan. Néu sir dung cach gan thém ID, ban
khong phai thwe hién phép chon. C6 hai kiéu xéa: Dung &ng dung va dung adapter cé
chtrc nang cap nhat. ng dung xéa céc ban ghi cé cot deleted bang 1. C& nay bao voi
adapter c6 chirc nadng ddng bo la hang da bi x6a va viéc xéa nay phai dwoc ap dung
vao server. Adapter c6 chirc nang ddng bo loai bd hoan toan sw kién khéi co s& dir liéu
cung v&i nhikng dir liéu lién quan téi sw kién nay. Sau day la vi du dung tng dung dé
x6a mot sy kién théng qua _ID cla sw kién do:

private static final String DEBUG TAG = “MyActivity”;
long eventID = 201;

ContentResolver cr = getContentResolver();

ContentValues values = new ContentValues();

Uri deleteUri = null;

deleteUri =ContentUris.withAppendedId (Events.CONTENT URI, eventID);
int rows = getContentResolver ().delete(deleteUri,null,null);

Log.i (DEBUG TAG, "Rows deleted: “+ rows);

Bang Attendees

M®bi hang clia badng CalendarContract.Attendees dai dién cho mét nguwdi tham
dy hodc khach md&i clia sy kién. Goi phwong thire que rv() dé tra vé danh sach khach
tham dw sw kién v&i EVENT 1D cho trwdc. EVENT 1D nay phai pht hop véi _1D cla
mot sw kién cu thé.

Bang duwéi day liét ké cac trwdrng co thé ghi duoc. Khi chén thém khach méi maéi, ban
phai cung cép gia tri cho tat ca cac trwdng nay, ngoai trir ATTENDEE NAME .

Hang M6 ta

EVENT TID ID sw kién.

ATTENDEE NAME Tén nguwoi tham dw.

ATTENDEE EMAIL Dia chi e-mail cia ngw¢i tham dy.
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ATTENDEE RELATIONSHIP | Mé&iquan hé clia nguwditham dy véi sw kién. Nhan

mdt trong cac moi quan hé sau:

*+ RELATIONSHIP ATTENDEE
(Nguwoi tham dy)

* RELATIONSHIP NONE
(Chuwa xac dinh)

* RELATIONSHIP ORGANIZER
Ngu®i trong td chirc)

* RELATIONSHIP PERFORMER
(Nguwoi biéu dién)

* RELATIONSHIP SPEAKER
(Nguoi dién thuyét)

ATTENDEE_TYPE Kiéu nguoi tham dw. Thudc mét trong cac kidu
sau:

+ TYPE REQUIRED
(Bét budc)

+ TYPE OPTIONAL
(C6 thé tham dw ho&c khéng)

ATTENDEE STATUS Trang thai tham gia cla nguwdi tham dw. Nhan mot

trong cac trang thai sau:

+ ATTENDEE STATUS ACCEPTED
(Chép nhan)

* ATTENDEE STATUS DECLINED
(Ttr chéi)

+ ATTENDEE STATUS INVITED
(Bwoc moi)

+ ATTENDEE STATUS NONE
(Khéng xac dinh)

+ ATTENDEE STATUS TENTATIVE
(Chwa quyét dinh)

Thém ngugi tham du

Sau day la vi du vé viéc thém mot ngudi tham dy vao sy kién. Lwu y, gia tri EVENT 1D
1a bat budc:

long eventID = 202;

ContentResolver cr = getContentResolver();
ContentValues values = new ContentValues|();
values.put (Attendees.ATTENDEE NAME, "Trevor”) ;
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values.put (Attendees.ATTENDEE EMAIL, “trevor@example.com”) ;
values.put (Attendees.ATTENDEE RELATIONSHIP, Attendees.RELATIONSHIP ATTENDEE) ;
values.put (Attendees.ATTENDEE TYPE,Attendees.TYPE OPTIONAL) ;
values.put (Attendees.ATTENDEE STATUS,Attendees.ATTENDEE STATUS INVITED) ;
values.put (Attendees.EVENT ID, eventID);

Uri uri = cr.insert (Attendees.CONTENT URI, values);

Bang Reminders

M&i hang clia bang CalendarContract.Reminders twong &ng véi mét [&i nhac
nh& cia sy kién. L&i goi phwong thire query () trd vé danh sach cac |6i nhéc nhé cla
sy kién c6 EVENT 1D cho trwéec.

Bang dudi day liét ké cac trwong cé thé ghi dwoc cla bang nhic nhé. Khi thém
mot 161 nhédc méi, ban phai cung clp gia tri cho tat ca cac trwdng nay. Lwu y, cac
adapter c6 chic nang ddng bd xac dinh kiéu nh&c nhé ma ching héd tro trong bang
CalendarContract.Calendars. Xem muc “ALLOWED REMINDERS” (“Cé4c kiéu
nhac nhé duoc cho phép”) dé biét thém chi tiét.

Hang M6 ta

EVENT ID ID cla sw kién.

MINUTES Sé phut khéi déng 1&i nhac nhé trwdc khi su kién
xay ra.

METHOD Phwong thirc canh bao, khi cai dat trén server. Nhan

mdt trong cac gia tri sau:

* METHOD ALERT
(Canh bao)

* METHOD DEFAULT
(Mac dinh)

*+ METHOD EMAIL
(E-mail)

*+ METHOD SMS
(Tin nh&n SMS)

Thém I&i nhac nhé

Vi du sau thém mét 161 nhac nhé vao sw kién. Loi nhdc nhé duoc khdi dong trudc sw
kién 15 phut.
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long eventID = 221;

ContentResolver cr = getContentResolver();
ContentValues values = new ContentValues();
values.put (Reminders.MINUTES, 15) ;

values.put (Reminders.EVENT ID, eventID);

values.put (Reminders.METHOD, Reminders.METHOD ALERT) ;

Uri uri = cr.insert (Reminders.CONTENT URI, values);

Bang Instances

Bang CalendarContract.Instances quén ly thoi diém bat du va két thic méi
l&n dién ra mot sy kién. M&i hang trong bang dai dién cho mot Ian sy kién dién ra. Bang
Instances khéng cho quyén ghi va chi cung cdp mét cach dé truy van cac Ian dién ra
sw kién.

Bang sau liét k& mot sé trwdng ban cé thé dung dé truy van cho mét thé hién. Lwu v,
mui gi& 1a do KEY_TIMEZONE_TYPE v KEY TIMEZONE INSTANCES xac dinh.

Hang M6 ta

BEGIN Thoi diém bét dau ctia mot thé hién, tinh dén mili giay
theo chuén UTC.

END Thoi diém két thuc ctia mot thé hién, tinh dén mili giay
theo chuan UTC.

END_ DAY Ngay két thuc theo lich Julian cua thé hién, cé lién hé véi
mui gio cua Calendar.

END_MINUTE Thoi diém két thuc theo phut ctia thé hién, dwoc tinh tir
giba dém theo mui gi¢ ctia Calendar.

EVENT ID _ID cla sw kién twong rng vo&i thé hién nay.

START DAY Ngay bat dau theo lich Julian ctia thé hién, c6 lién hé voi

mui gio ctia Calendar.

START MINUTE Thoi diém bét dau theo phut ctia thé hién, dwoc tinh tiy
gitra dém, cé lién hé v&i mui gio ctia Calendar.

Thuc hién truy van trén bang Instances

Dé truy van trén bang Instances, ban can xac dinh khoang thoi gian cho truy van trong
URI. Trong vidu ndy, CalendarContract . Instances lay truy cap téitrwdng TITLE
thdng qua ban cai dat giao dién CalendarContract.EventsColumns. NOi cach
khac, trwdng TITLE dwoc trd vé thong qua mét view clia co s& di liéu, chir khéng qua
truy van trén bang CalendarContract.Instances thd.
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private static final String DEBUG TAG = “MyActivity”;
public static final String[] INSTANCE PROJECTION = new String[] {

Instances.EVENT ID, // 0
Instances.BEGIN, // 1
Instances.TITLE // 2

}i
// Cac chi sb6 ctua mang d6i sb pojection trén.
private static final int PROJECTION ID INDEX =0;
private static final int PROJECTION BEGIN INDEX =1;
private static final int PROJECTION TITLE INDEX =2;

// Xac dinh pham vi ngay thang ban mubn thyc hién tim kiém cac thé
// hién cua su kién

Calendar beginTime = Calendar.getInstance();

beginTime.set (2011, 9, 23, 8, 0);

long startMillis = beginTime.getTimeInMillis () ;

Calendar endTime = Calendar.getInstance();

endTime.set (2011, 10, 24, 8, 0);

long endMillis = endTime.getTimeInMillis();

Cursor cur = null;

ContentResolver cr = getContentResolver();

// ID cua su kién ma ban dang tim kiém cdc thé hién cua né trén bang
// Instances
String selection = Instances.EVENT ID + ” = ?27;

String[] selectionArgs = new String[] {%“207"};

// Xay dung truy vin v&i pham vi ngdy thang mubn thuc hién tim kiém.
Uri.Builder builder = Instances.CONTENT URI.buildUpon () ;
ContentUris.appendId(builder, startMillis);
ContentUris.appendId(builder, endMillis) ;

// Thuc hién truy van

cur = cr.query(builder.build(),
INSTANCE PROJECTION,
selection,
selectionArgs,

null) ;

while (cur.moveToNext () ) {
String title =null;
long eventID =0;
long beginval =0;
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// Lay gi& tri cua céc trudng

eventID = cur.getLong (PROJECTION ID INDEX) ;
beginVal = cur.getLong (PROJECTION BEGIN INDEX) ;
title = cur.getString (PROJECTION TITLE INDEX) ;

// Thuc hién mét sb& thao tac vdi céc gid tri nay.

Log.i (DEBUG_TAG, “Event: “+ title);

Calendar calendar = Calendar.getInstance();
calendar.setTimeInMillis (beginVal) ;

DateFormat formatter = new SimpleDateFormat (“MM/dd/yyyy”) ;

Log.i (DEBUG_TAG, “Date: “+ formatter.format (calendar.getTime()));
}

Cacintent ctia Calendar

ng dung clia ban khéng can phai c6 quyén dé doc va ghi di¥ liéu lich. Thay vao
do, ng dung do ban phat trién c6 thé dung cac intent dwoc (rng dung Calendar cta
Android hd tro dé thuwe hién nhirng thao tac doc va ghi véi (rng dung nay. Bang sau day
liét ké cac intent dwoc Provider Calendar hé tro:

Cac trwong phu hé tro

Action (extra)

VIEW |content://com.|M& lich vé&i|Khdngco.

android.calendar/ |thdi gian duwoc
time/<ms since |[xac dinh Dbdi
epoch> <ms_ since

Ban ciing c6 thé tré tei | SPOCR:

URI nay théng qua héng
CalendarContract.
CONTENT URI. V& vi duy
str dung intent, xem muc
“Str dung intent dé hién thi
dr liéu lich”.

VIEW |content://com. |Hién thj sy kien|CalendarContract.

android.calendar/ |dwoc xac dinh|EXTRA EVENT BEGIN
events/<event id> | b@i TIME
<event id>.

Ban ciing c6 thé tré t¢i URI CalendarContract.
nay bang hang Events. EXTRA_ EVENT END_
CONTENT URI. V& vi duy TIME

st dung intent nay, xem
muc “Str dung intent dé
chinh stra sw kién”.
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Cac trwodng phu hé tro

(extra)

EDIT content://com. |Chinh sra sw|CalendarContract.
android.calendar/ |kién dwgc xac | EXTRA EVENT BEGIN _
events/<event id> |dinh bdi TIME
Ban ciing c6 thé tré téi URI <event_id> |..j1endarContract.
nay bang hang Events. EXTRA _EVENT END_
CONTENT URI. V& vi du TIME
st¢ dung intent nay, xem
muc “S& dung intent dé
chinh stra sw kién”.

EDIT content://com. | Tao mét Bat c trwong phu hd tro

TNSERT android.calendar/ | sy kién. nao duoc liét ké & bang bén

events duwéi.
Ban c6 thé trd téi URI
nay bang hang Events.
CONTENT URI. V& vi dy
stv dung intent nay, xem
muc “S& dung intent dé
chén thém s kién”.

Bang sau liét ké mot sé trwong phu hd tro intent (extra) dwoc Provider Calendar

cung cap:

Trwdng phu hé tro intent (extra)

Events.TITLE

Mb ta

Tén sw kién.

CalendarContract .EXTRA
EVENT_BEGIN_ TIME

Thoi diém bat dau cia sw kién, tinh theo
mili gidy tir epoch.

CalendarContract .EXTRA
EVENT_END_TIME

Thoi diém két thac sw kién, tinh theo mili
giay twr epoch.

CalendarContract .EXTRA
EVENT ALL_ DAY

Mét gia tri kiéu boolean cho biét sy kién
c6 dién ra ca ngay hay khéng. Gia tri co
thé 1a true hodc false.

Events.EVENT LOCATION

Dia diém tb chirc sw kién.

Events.DESCRIPTION Mé ta vé sy kién.

Intent .EXTRA EMAIL Cac dia chi e-mail cta khach moi dwdi
dang mot danh sach phan cach nhau bé&i
d4u phay.

Events.RRULE Quy tac 1&p sw kién.

Events.ACCESS LEVEL Xac dinh xem s kién la riéng tw (private)

hay céng cdng (public).
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Trwdng phu hé tro intent (extra)

Events .AVATTABILITY Sw kién nay duoec tinh 1a dién ra trong
thoi gian ban rén hay ranh réi. Day la
dac diém co thé 1&n lich truoc.

Cac muc dwdi day mo ta cach st dung nhirng intent nay.

SU dung intent dé chén thém su kién

S dung intent TNSERT cho phép (rng dung ma ban phat trién chuyén tac vu chén sy
kién sang Calendar. V&i cach tiép can nay, ’ng dung ctia ban khéng can phai cé quyén
WRITE CALENDAR trong file ké khai.

Khi ngudi diing chay (rng dung theo cach tiép can nay, r’ng dung sé gii ho té¢i Calendar
dé hoan thanh thao tac thém s kién. Intent INSERT st dung cac trwong phu dé lwu
trwéc mot form chira nhivng thong tin chi tiét ctia sw kién trong Calendar. Sau do, ngudi
duing c6 thé hay sw kién, chinh stra form d6 (néu can), hodc lwu sy kién vao lich cla ho.

Sau day la doan ma nhé Ién lich cho mét sy kién dwoc td chirc vao ngay 19 thang 1
nam 2012, dién ra tir 7 gi& 30 phut sang dén 8 gior 30 phit sang. Hay lwu y cac déc
diém dwéi day cla doan ma nhd nay:

+ Doan ma xac dinh hdng Events.CONTENT URT lam Uri.

+ Doan mé st dung cac trwong phu CalendarContract.EXTRA EVENT
BEGIN_TIME vA CalendarContract.EXTRA EVENT_END TIME dé& luwu
trwdc mot form chira thdi gian clia sw kién. Cac gia tri thdi gian nay dworc tinh theo
mili gidy, theo chudn UTC, tinh tir epoch.

+ Doan ma sk dung trwong phu Intent .EXTRA EMAIL dé cung cép mot danh
sach khach mai phan cach nhau béi d4u phay. Khach méi dwoc xac dinh bang dia
chi e-mail.

Calendar beginTime =Calendar.getInstance();
beginTime.set (2012,0,19,7,30);
Calendar endTime =Calendar.getInstance();
endTime.set (2012,0,19,8,30);
Intent intent =new Intent (Intent.ACTION_ INSERT)
.setData (Events.CONTENT URI)
.putExtra (CalendarContract.EXTRA EVENT BEGIN TIME,
beginTime.getTimeInMillis ())
.putExtra (CalendarContract.EXTRA EVENT END TIME,
endTime.getTimeInMillis ())
.putExtra (Events.TITLE, “Yoga”)
.putExtra (Events.DESCRIPTION, “Group class”)
.putExtra (Events.EVENT LOCATION, “The gym”)
.putExtra (Events.AVAILABILITY, Events .AVAILABILITY_BUSY)
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.putExtra (Intent.EXTRA EMAIL, “rowan@example.com,

trevor@example.com”) ;

startActivity (intent);

St dung intent dé chinh sla su kién

Ban cd thé truc tiép cap nhat sy kién, nhw md ta trong muc “Cap nhat sy kién”. Tuy
nhién, khi ban st dung intent EDIT sé& cho phép mét (rng dung khéng dwoc cap quyén
c6 thé chuyén thao tac chinh slra t&i (rng dung Calendar. Khi nguwdi dung hoan thanh
viéc chinh stra sw kién trén Calendar, ho sé& dwoc dua tré lai ’ng dung ban dau.

Sau day la vi du v& mét intent thiét 1ap tiéu d& maéi cho mot sy kién xac dinh, cho phép
ngwoi dung chinh stra sy kién trong Calendar.

long eventID =208;
Uri uri =ContentUris.withAppendedId (Events.CONTENT URI, eventID);
Intent intent =new Intent (Intent.ACTION EDIT)
.setData (uri)
.putExtra (Events.TITLE, "My New Title”);
startActivity (intent);

St dung intent dé hién thi dir liéu lich

Provider Calendar dem lai hai cach khac nhau dé s dung intent VIEW:
«  M®& lich cia mét ngay cu thé.

«  Xem moét sy kién.

Sau day la vi du minh hoa cach mé lich cia mét ngay cu thé:

// Ngay gid tinh theo mili gidy tu epoch.
long startMillis;

Uri.Builder builder =CalendarContract.CONTENT URI.buildUpon () ;
builder.appendPath (“time”) ;
ContentUris.appendId (builder, startMillis);
Intent intent =new Intent (Intent.ACTION VIEW)
.setData (builder.build()) ;
startActivity (intent) ;
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Sau day la vi du minh hoa cach mé& mét sw kién dé xem:

long eventID =208;

Uri uri =ContentUris.withAppendedId (Events.CONTENT URI, eventID);
Intent intent =new Intent (Intent.ACTION VIEW)

.setData (uri) ;

startActivity (intent);

Adapter c6 chiic nang dong bd

C6 mot sb khac biét nhé trong cach mét (rng dung va mét adapter cé chirc nang déng
bd truy cap Provider Calendar:

+  Adapter cé chirc nang ddng bod can xac dinh réng né chinh 1a adapter c¢é chirc nang
dong bd bang viéc thiét 1ap CALLER 1S SYNCADAPTER la true.

«  Adapter c6 chirc ndng dong bd can cung cap ACCOUNT NAME va ACCOUNT _TYPE
lam tham sb truy van trong URI.

«  Adapter co chirc ndng ddng bd cé quyén truy cap ghi vao nhiéu cédt hon so vé&i trng
dung ho&c widget. Vi du, mét (rng dung chi cé thé chinh stra mét sb dac diém cla
lich, chang han nhw tén, tén hién thi, cai dat hién thi va xac dinh xem lich ¢ dwoc
ddng bod hay khéng. Khi so sanh, adapter c¢é chirc ndng déng bd khoéng chi duoc
truy cap vao nhirng cét nay ma con nhiéu cot khac, nhw mau cua lich, mui gio, muc
truy cap, noi dién ra,... Tuy nhién, adapter cé chirc nang ddng bé bi gi¢i han quyén
twong rng v&i ACCOUNT NAME va ACCOUNT TYPE ma no xac dinh.

Sau day la phwong thire tro gilip ma ban c6 thé dung dé tra vé URI st dung véi mot
adapter c6 chirc ndng déng bo:

static Uri asSyncAdapter (Uri uri,String account, String accountType) {
return uri.buildUpon ()

.appendQueryParameter (android.provider.CalendarContract.
CALLER IS SYNCADAPTER, “true”)

.appendQueryParameter (Calendars.ACCOUNT NAME, account)
.appendQueryParameter (Calendars.ACCOUNT TYPE, accountType).build();

Dé tham khéo vi du cai dat mau clia adapter c6 chirc nang déng bd (khdng chi lién quan
t&i Calendar), xem SampleSyncAdapter.

10.4 Provider Contacts

Provider Contacts ndm trong hé diéu hanh Android, 1& mét thanh phan linh hoat, manh
mé, quan ly kho lwu tri trung tdm chira di liéu théng tin vé con ngudi trén thiét bi.
Provider Contacts |& nguén clia di¥ liéu ban thay trong (rng dung contacts (thdng tin lién
lac); trong trng dung cGia minh, ban con cé thé truy cap di¥ liéu nay, ciing nhw chuyén
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dir lieu gitra thiét bi va cac service truc tuyén. Provider nay l4y théng tin t&r nhiéu ngudn
di liéu va cd gang quan ly nhiéu dir liéu nhat c6 thé cho tirng ca nhan (contact), nén két
qua kha phtre tap. Do vay, API clia provider nay chira mét tap I1&p contract Ién, ciing véi
do 1a nhirng giao dién hé tro dac lwc cho viéc truy xuat va chinh stra di liéu.

Phan nay sé gidi thiéu cac ndi dung sau:

«  CAu tric co ban clia provider.

«  Huwdng dan cach truy xut di¥ liéu tir provider.

+  Huwéng dan cach chinh stra di¥ liéu trong provider.

+  Huwéng dan cach viét mot adapter cé chirc nang ddng bd dé déng bo héa di liéu
tr server t&i Provider Contacts.

Phan nay gia st ban da ndm dwoc cac khai niém co ban vé content provider Android.
Dé tim hiéu thém vé provider nay, tham khdo muc “Co ban vé content provider”. 'ng
dung mau Sample Sync Adapter (Adapter cé chirc nang déng bdé mau) 1a mét vi du
vé sir dung adapter cé chirc nang ddng bd (sync adapter) dé chuyén di liéu gitva
Provider Contacts va (r‘ng dung mau nam trén Google Web Services (Cac service
Web cua Google).

T6 chiic bén trong Provider Contacts

Provider Contacts la mét thanh phan cung cap ndi dung ctia Android. Trinh nay quan
ly ba kiéu dir liéu vé mot nguoi, méi kiéu twong (ring véi mdt bang trong provider, nhw
minh hoa & Hinh 1:

Contact
(Thoéng tin
lién lac)

Hinh 1. C4u tric bang cla Provider Contacts.

Raw Contact
(Théng tin lién

lac thé)

Data
(D ligu)

Raw Contact
(Théng tin lién
lac thé)

Data
(D lieu)

Raw Contact
(Théng tin lién
lac thd)

Data
(D lieu)
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Ba bang nay thuwdng dwoc tham chiéu béng tén cac I&p contract clia ching. Nhirng 16p
nay dinh nghia cac héng cho cac content URI, tén cot va gia tri clia cét dwgc str dung
trong bang:

Bang ContactsContract.Contacts

M®bi hang dai dién cho mot nguwdi, dwa trén sy két hop clia cac hang di liéu lién
lac thé.

Bang ContactsContract.RawContacts

Cac hang nay lwu ban tém tat div liéu cia mot ngudi, ddc trung cho loai va tai
khoan clia ngwoi dung.

Bang ContactsContract.Data

Hang chira théng tin chi tiét vé div liéu lién lac thé, chang han nhw dia chi e-mail
hoac sb dién thoai.
Nhirng bang con lai dwoc dai dién béng céc 16p contract trong ContactsContract
la nhitng bang bb trg' ma Provider Contacts dung dé quan ly cac thao tac va hé tro
nhirng chirc nang cu thé trong thdng tin lién lac cua thiét bi hodc (rng dung dién thoai.

Thong tin lién lac tho

M6t théng tin lién lac thd (raw contact) dai dién cho di liéu ctia mdi ngwoi twong (ng
v&i mot tén tai khodn (account name) va moét loai tai khoan (account type). Do Provider
Contacts cho phép nhiéu hon mét service truc tuyén lam ngudn dir liéu cho mét nguoi
dung, nén provider nay cho phép ton tai nhiéu di liéu lién lac thé cla cung mét nguo.
Nhiéu di¥ liéu lién lac thd cling cho phép ngudi dung két hop di liéu ciia mot ngudi tiy
nhiéu tai khoan thudc cung mat loai tai khoan.

Hau hét dir lieu cua théng tin lién lac thd khéng duwoc lwu trong bang
ContactsContract.RawContacts. Thay vao do, chung dwgc lwu trong mot
hodc nhiéu hang cla bang ContactsContract.Data. M&i hang div lieu cé
moét cot la Data.RAW CONTACT ID cha gid tri RawContacts. ID clGa hang
ContactsContract.RawContacts cha.

Cac cot dirliéu lién lac thé quan trong

Cac cét quan trong trong bang ContactsContract.RawContacts dwoc liét ké &
Bang 1. Hay doc k§ phan Ghi chu bén duéi bang nay:
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Bang 1. Cac c6t di¥ liéu thd quan trong.

Tén cot

ACCOUNT NAME

Muc dich st dung

Tén tai khodn cua loai tai
khoan lam ngudn cho théng tin
lién lac thdé nay. Vi duy, tén tai
khoan cla tai khodn Google
la mét trong cac dia chi Gmail
ctia chd thiét bi. Xem muc tiép
theo vé& ACCOUNT TYPE dé
tim hiéu thém.

Lap trinh Android co ban

Chu thich

Dinh dang clia tén nay dac
tring cho loai tai khoan ctia né.
Khéng nhét thiét phai 1a dia chi
e-mail.

ACCOUNT TYPE

Loai tai khoan lam ngudn cho
thong tin lién lac thé nay. Vi
du, loai tai khoan cula tai khoan
Google la com.google. Ludn
luén xac dinh loai tai khoan ctua

Loai tai khoan cung cép thong
tin lién lac thudng c6 mot
adapter c¢é chirc ndng ddng
bd twong rng dé& ddng bod voi
Provider Contacts.

ban bang mét dinh danh mién
(domain identifier) ctia mién
ban lam chi hodc quan ly. Diéu
nay da&m bao rang loai tai khoan
clia ban |a duy nhét.

DELETED Co& “x6a” clia mot lién lac tho. Co& nay cho phép Provider
Contacts van gitv hang & trong
bang cho dén khi adapter c¢é chirc
nang ddng bd co thé xda hang iy
server, sau dé hoan thanh viéc

x6a hang tai kho lwu trir.

Ghi chu

Sau day la mét sé lwu y quan trong vé badng ContactsContract.RawContacts:

e Tén thong tin lién lac thoé khéng Iwu trong hang clia bang ContactsContract.
RawContacts. Thay vao dé, cac théng tin nay dwoc Iwu trong bang
ContactsContract.Data, trong hang ContactsContract.
CommonDataKinds.StructuredName. Mbi théng tin lién lac thé chi cé mét
hang kiéu nay trong bang ContactsContract.Data.

+  Lwuy: Dé st dung di¥ liéu tai khoadn ctia chinh ban trong mét hang thong tin lién
lac tho, trwdre tién, di¥ liéu nay phai dwoc dang ky voi AccountManager (trinh
quan ly tai khoan). D& thuc hién didu nay, hay nhac nh& ngudi dung thém loai tai
khodn va tén tai khodn cla ho vao danh sach cac tai khoan. Néu ban khong thuc
hién, Provider Contacts sé ty ddng x6a hang thoéng tin lién lac thoé caa ban.

Vi du, néu ban muén trng dung ctia minh Iwu lai di liéu lién lac ctia mot service trén
nén Web c6 tén mién 1a com. example.dataservice, va tai khoan ngwoi dung
trén service clia ban la becky.sharpdataservice.example.com, trwédc
tién, ngwdi dung phéi thém “loai” tai khodn (com.example.dataservice) va
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“tén” tai khoan (becky.sharp@dataservice.example.com) dé (rng dung
clia ban c6 thé thém cac hang thong tin lién lac thd. Ban cé thé giai thich yéu cau
nay v&i ngwdi ding trong tai liéu hwéng dan, hodc cé thé nhac nhé ho thém loai va
tén, hay ca hai. Muc tiép theo mé ta chi tiét hon vé loai tai khoan va tén tai khoan.

Nguén cta dir liéu lién lac tho

Dé hidu vé cach lam viéc cua di liéu lién lac tho, gia s réng’ngu’c‘)’i dung “Emily
Dickinson” c6 ba tai khodn nguwoi dung sau dwoc xac dinh trén thiét bi cia co ay:

* emily.dickinson@gmail.com.

* emilyd@gmail.com.

+  Taikhoan Twitter “belle of amherst”.

Nguw&i dung nay bat chire nang Sync Contacts (déng bd théng tin lién lac) cho ca ba tai
khoan trong phan cai dat Accounts (tai khoén).

Gia str Emily Dickinson mé& mot ctra sd trinh duyét, dang nhap vao Gmail bang
tai khodn emily.dickinson@gmail.com, mé& phan Contacts va thém vao
lien lac “Thomas Higginson”. Sau d6, cd 4y dang nhap vao Gmail bang tai khoan
emilyd@gmail.com va gi e-mail cho “Thomas Higginson”, viéc nay sé tw ddng
thém Thomas thanh mot lién lac. Emily cling dwa tai khodn “colonel_tom” (ID
Twitter cla Thomas Higginson) vao Twitter.

Sau cac thao tac trén, Provider Contacts tao ra ba di liéu lién lac dang tho:

1. M6ot div liéu lién lac dang thé cua “Thomas Higginson” lién két vai tai khoan
emily.dickinson@gmail.com. Loai tai khodn cla nguwdi dung la Google.

2. D liéu lién lac thé thir hai ctia “Thomas Higginson” lién két véi tai khodn emilyde
gmail.com. Loai tai khodn clia ngwdi dung nay cling la Google. Tham chi, c6 di
liéu lién lac thé th hai giéng hét tén trong di¥ liéu lién lac tho thw nhat, béi vi nguoi
nay dwgc thém vao trong mét tai khoan nguwdi dung khac.

3. D liéu lién lac thé thir ba cia “Thomas Higginson” lién két v&i tai khoan
“belle of amherst”. Tai khodn ngwoi dung loai nay la Twitter.

Di liéu

Nhw da ghi chi & muc trwede, div liéu cla lién lac thd ban dau dwoc lwu trong hang
ContactsContract.Data lién két voi gia tri ID cua di liéu lién lac tho. biéu nay
cho phép mot di¥ liéu thé cd nhiéu thé hién thudc cung mot loai di liéu nhw dia chi
e-mail hodc sb dién thoai. Vi du, néu “Thomas Higginson” cuia tai khoan emilyd@
gmail.com (hang di liéu lién lac thé ctia Thomas Higginson lién két véi tai khoan
Google emilyd@gmail.com) cd mét dia chi e-mail & nha thigg@gmail.com va
mét e-mail cong viéc thomas.higginson@gmail.com, Provider Contacts sé lwu
hai hang dia chi e-mail va lién két ca hai vai dir liéu lién lac thd.

Lwu y, cac loai di¥ liéu khac nhau déu dwoc lwu trong bang nay. Tén hién thi, sé dién
thoai, e-mail, dia chi bwu dién, anh va cac hang chi tiét v& Website déu duoc lwu
trong bang ContactsContract.Data. D& gilp quan ly cac théng tin nay, bang
ContactsContract.Data chlra vai cot cé tén md ta (descriptive name) va nhirng
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cot khac cé tén chung chung (generic name). Noi dung cla cot tén md ta co cung y
nghia vé&i kiéu di¥ liéu trong hang, trong khi ndi dung clia cot tén chung chung cé cac y
nghia khac nhau tuly theo kiéu dir liéu.

Tén c6t mo ta
M6t sb vi du vé tén cot mo ta 1a:

RAW_CONTACT ID

La gia tri ¢t _ID cho thong tin lién lac tho cha di¥ liéu nay.
MIMETYPE

Loai di lieu dwoc lwu trong hang nay l1a kiéu MIME tuy chinh. Provider
Contacts s dung nhitng kiéu MIME dwoc dinh nghia trong cac Iép con cla
ContactsContract.CommonDataKinds. Nhitng kiéu MIME nay 1a ma ngudn
m& (open source), cé thé dwoc bat clr (rng dung hay adapter cé chirc ndng ddng
bd nao lam viéc véi Provider Contacts st dung.

IS PRIMARY

Néu cé nhiéu kiéu hang di¥ liéu nay trong bang di liéu cho mét théng tin lién lac
thd, cot IS_PRIMARY dat co vao hang di liéu chiva di liéu chinh cla loai nay. Vi
du, néu ngudi dung nhap sb dién thoai cho mét lién lac va chon Set default (thiét
lap mac dinh), hang ContactsContract.Data chiva s dién thoai nay co6 cot
IS PRIMARY duwgc dat mét gia tri khac 0 (non-zero value).

Tén co6t chung chung

C6 15 cot chung chung cé tén t» DATA1 dén DATA15 luén sdn sang dé st dung va
bdn cot chung chung bd sung tir SYNC1 dén SYNC4 sé dwoc cac adapter c¢é chirc nang
ddng bd str dung. Cac hang tén cot chung chung ludn cé tac dung, bat ké kiéu di liéu
trong hang la gi.

Cot DATAT la ¢ft dwgc danh chi muc. Provider Contacts luén str dung c6t DATA1 cho
di¥ liéu ma trinh ndy mong muén céac truy van sé thuwdng xuyén hwéng téi nhat. Vi du,
trong hang e-mail, cét nay sé chira dia chi e-mail thyc.

Theo quy wéc, cot DATALS duoc danh dé lwu trik div liéu BLOB, chang han nhw hinh
phéac thao nhé cta anh chup.

Tén cét c6 kiéu xac dinh

Dé dé lam viéc v&i cac cot co kidu dir liéu cu thé trén hang, Provider Contacts ciing
cung cap hang tén cot cé kidu xac dinh (type-specific name), dwoc dinh nghia trong
Iép con ContactsContract.CommonDataKinds. Nhitng hng nay chi cung cap
cac tén hang khac nhau cho cung tén cdt, gitip ban truy cap di liéu trong moét hang cta
mét kiéu cu thé.

Vidy, 16p ContactsContract.CommonDataKinds.Email dinh nghia cac hang
tén cot c6 kidu xac dinh cho moét hang ContactsContract.Data cé kiéu MIME 1&
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Email .CONTENT ITEM TYPE.L&pnaycod hang ADDRESS twong (rng v&i cot dia chi
e-mail. Gia tri thye sy clla ADDRESS la “datal”, chinh la tén chung chung cla cét.

Lwu y: Khong dwa thém di liéu tuy chinh clia ban vao bang ContactsContract.
Data bang cach st dung mot hang cé mot trong cac kiéu MIME dinh nghia truéc
ctia content provider. Néu thirc hién diéu nay, ban cé thé lam mét div liéu hoac khién
content provider bj 16i. Vi du, ban khong nén thém hang vo&i kiéu MIME 1a Email.
CONTENT ITEM TYPE chitratén ngwdi dung thay vi dia chi e-mail trong cot DATA1.
Néu str dung kiéu MIME tuy chinh cGia minh cho hang nay, ban c6 thé thoai mai dinh
nghfa tén cot cé kiéu xac dinh va s dung cac cot nay theo y muén.

Hinh 2 minh hoa cach bd tri cac co6t miéu tad va codt di¥ liéu trong hang
ContactsContract.Data, cing véi d6 la cach tén cot co kiéu xac dinh “pha lén”
tén cot chung chung.

CommonDataKinds.Emaill
RAW CONTACT ID
MIMETYPE
e | ContactsContract.Data
- |FLAW_EDHTACT_IIJ
| MIMETYPE
Address |IS_PFIII|.|'IAH‘|"
Type
Labaf
DATA
DATAZ2
DATA3
DATA15
Address Dia chi
Type Loai
Lable Nhan

Hinh 2. t&n cot c6 kiéu xac dinh va tén cot chung chung.

L&p tén cét co kiéu xac dinh

Bang 2 dwoi day liét ké cac I1&op tén cot co kiéu xac dinh thwong dung:
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Bang 2. Cac I&p tén cot co kiéu xac dinh.

L&p anh xa

Kiéu div liéu

Lap trinh Android co ban

Chu thich

ContactsContract.

CommonDataKinds.

StructuredName

D liéu tén caa lién lac
thd co lien két véi hang
di liéu nay.

M&i dir liéu lién lac thd
chi c6 duy nhat mot
hang nay.

ContactsContract.

CommonDataKinds.

Photo

Anh chinh clha d liéu
lién lac thoé co lién két vai
hang di¥ liéu nay.

M&i dir liéu lién lac thd
chi c6 duy nhat mot
hang nay.

ContactsContract.

CommonDataKinds.

Email

Dia chi e-mail cta dir liéu
lién lac thod co lién két voi
hang di liéu nay.

Mot di liéu thé co thé co
nhiéu dia chi e-mail.

ContactsContract.

CommonDataKinds.

StructuredPostal

Dia chi bwu dién cua dir
lidu thd cé lien két voi
hang di liéu nay.

Mét di lidu thé co thé co
nhiéu dia chi bwu dién.

ContactsContract.

CommonDataKinds.

GroupMembership

Mét dinh danh lién két
di liéu lién lac tho voi
mét trong cac nhom cua

Nhém la mét tinh nang
tuy chon ctia mét loai tai
khoan va tén tai khoan.

Provider Contacts. Khai niém vé& nhom duoc
miéu t& chi tiét trong muc

“Nhoém lién lac”.

Lién lac

Provider Contacts két hop cac hang di liéu lién lac tho théng qua tat ca cac loai tai
khodn va tén tai khodn dé tao thanh mot lién lac (contact). Didu nay gitp hién thi
va chinh sira d& dang moi di¥ liéu ma ngwdi dung cé thé thu thap cho moét nguoi.
Provider Contacts quan Iy viéc tao cac hang lién lac méi, ddng thoi tdng hop nhirng
div liéu lién lac thé v&i hang lién lac d& co. Ca &ng dung l&n adapter cé chivc ndng
déng bo déu khéng dwoc phép thém lién lac, va mét sé cot chi dwoc doc (read-only)
trong hang lién lac.

Ghi cha: Néu cb géng thém mét lién lac vao Provider Contacts bang phwong thirc
insert (), ban sé nhan dwoc ngoai 1€ UnsupportedOperationkException.
Néu ban cb gang cap nhat mét cot duoc thiét lap la “chi doc”, thao tac cap nhat sé
bi bé qua.

Provider Contacts tao mét lién lac mé&i dé phan héi viéc thém mot div lieu lién lac thod
m&i khdng trung vai bat ky lién lac nao hién cé. Provider ciing thwc hién diéu nay néu
d@ liéu lién lac thé da co thay déi dwa trén viéc dir liéu nay khdong con khép vai lién lac
da dwgc thém vao tredc do. Néu mot tng dung hodc adapter c6 chirc nang déng bd
tao mot div liéu lién lac thé méi trung véi lién lac hién co, di liéu lién lac moi sé dwoc
két hop véi lien lac hién co.

Provider Contacts lién két mot hang lién lac véi cac hang div liéu lién lac thd cia né
bang cdt ID cla hang lién lac trong bang Contacts. Cot CONTACT ID cla béng
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di¥ liéu thé ContactsContract.RawContacts chlra gid tri ID cda hang lién lac
o lién két vé&i moi hang di liéu lién lac tho.

Béng ContactsContract.Contacts cling c6 cot LOOKUP_KEY la cét lién két “lau
dai” voi hang lién lac. Do Provider Contacts tw ddng quan ly cac lién lac, nén trinh nay
c6 thé thay dbi gia tri _ID cGia mét hang lién lac d& phan héi mot sy két hop hoac déng
bo. Tham chi, néu nhitng thay ddi nay xay ra, content URI CONTENT LOOKUP URT
két hop véi LOOKUP_KEY cla lién lac van trd t&i hang lién lac nay, nén ban cd thé st
dung gié tri LOOKUP KEY dé duy tri lién két téi nhirng lién lac “wa thich”,... Cot nay c6
dinh dang riéng khong lién quan téi dinh dang cta cét ID.

Hinh 3 minh hoa cach ba bang chinh lién két v&i nhau.

i
—:! Thomas Higginson

Contacis

{Thomas Higginson)
—» emily.dickinson@gmail.com

 Google

| {Thomas Higginson)
—= emilyd@gmail.com
 Google
| {colonel_tom)
= amherstbelle
Twitter

RawConfacls |

Themas Higginson |«

thigg@gmail.com
b  Email

thomas.higginson@gmail.com «——
Email

W

Data

Contacts Lién lac

Rawcontacts Lién lac tho

StructuredName Tén co ciu tric
Data Di liéu

Hinh 3. Méi quan hé gitra cac bang Contacts, Raw Contacts va Details.
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Dit liéu tir Adapter c6 chiic nang dong bd

Nguw&i dung nhap div liéu lién lac truc tiép vao thiét bi, nhwng trong Provider Contacts,
dir liéu van di theo ludng tlr Web service théng qua adapter cé chirc nang dong bo
(sync adapter), nhivng adapter nay sé tw dong chuyén dir liéu gitva thiét bi va cac
service. Adapter c6 chirc nang ddng bé chay ngdm duéi sy diéu khién ctia hé théng,
va cac phan nay goi phwong thirc ContentResolver dé quan ly di liéu.

Trong Android, Web service ma adapter cé chivc ndng déng bo lam viéc cuing sé dwoc
mot loai tai khodn xac dinh. M&i adapter cé chirc nang déng bd lam viéc v&i mét loai
tai khodn, nhwng adapter nay cé6 thé hé trg nhiéu tén tai khoan thudc loai trén. Loai
tai khoan va tén tai khoan dwoc mé ta tém lwoc trong muc “Ngudn di liéu lién lac
thd”. Cac dinh nghia dwéi day sé cung cap thém théng tin chi tiét, déng thei mo ta
céach thirc ma loai tai khoan cling nhw tén tai khoan lién hé véi adapter co6 chirc nang
ddng bo va service.

Loai tai khoan

Xac dinh service ma nguoi dung lwu triy div liéu vao d6. Trong hau hét trudong
hop, nguwdi dung phai xac thyc (authenticate) ban than véi service. Vi du,
Google Contacts (Cac tai khoan lién lac cia Google) la mét loai tai khoan,
so ma google.com xac dinh. Gia tri nay twong ng véi loai tai khodan ma
AccountManager sl dung.
Tén tai khoan

X&c dinh tai khoan cu thé ho&c tai khoan dang nhap (login) cho mét loai tai khoan.
Tai khoan Google Contacts giébng v&i tai khodn Google, lay dia chi e-mail lam tén
tai khoan. Cac service khac cé thé sir dung tén ngudi dung & dang tir don hodc
dinh danh bang sé khéng chira ddu cach.

Loai tai khodn khéng phai la duy nhat. Ngwdi dung cé thé ciu hinh nhiéu tai khoan
Google Contacts va tai (download) di¥ liéu cGa ho vé Provider Contacts; diéu nay cé
thé xay ra néu nguoi dung cé mét tap lién lac ctia mot tai khoadn ca nhan, cung véi mot
tap lién lac khac cho cong viéc. C4c tén tai khodn thuong |a duy nhét. Cung luc, tén tai
khodan va loai tai khoan nhéan dién moét Iuéng di liéu xac dinh gitra Provider Contacts
va mot service bén ngoai.

Néu muén chuyén di liéu trén service ban str dung vé Provider Contacts, ban can viét

adapter c6 chirc ndng ddng bo ctia chinh minh. Diéu nay sé dwoc mo ta chi tiét trong
muc “Adapter c6 chic nang déng bd cua Provider Contacts”.

Hinh 4 minh hoa céach bé tri Provider Contacts trong ludng di¥ liéu vé con ngudi. Trong
céac khung chi¥ nhat duwoc danh du 1a “sync adapters” (adapter cé chirc nang dong bo),
mdi adapter dwo'c gan nhan bang loai tai khoan cla né.
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G | Google
People app = TR <" contacts
EE— | K
= gmail. l=—= Google+ |,
o <l Contacts | | (B i ! —g
PP Provider Cam— | (
—  axampia.org !-E—:!- Exchange
app - > myacct | <—> Twitter
sync adapters i
servers
People app (ng dung ctia moi nguoi
App Ung dung
Contacts provider | Provider Contacts
Sync adapters adapter ¢ chirc nang déng bo

Hinh 4. Ludng dir liéu ctia Provider Contacts.

Cac quyén bat budc
(Yng dung muén truy cap Provider Contacts phai yéu ciu cac quyén sau:
Quyén doc t¢i mot hodc nhiéu bang

Quyén READ CONTACTS, dwgc xac dinh trong file AndroidManifest.
xml v&i phdn t& <use-permission> vi du <uses-permission
android:name="android.permission.READ CONTACTS">.

Quyén ghi t&i mdt hodc nhiéu bang

Quyén WRITE CONTACTS, dwgc xac dinh trong file AndroidManifest.
xml bang phan tir <uses-permission> nhw la <uses-permission
android:name="android.permission.WRITE CONTACTS”>.

Nhirng quyén nay khong ap dung cho user profile (hd so théng tin ngu®i dung).
User profile va cac quyén bét budc cla né dwoc miéu ta chi tiét & muc bén dwai,
“User Profile”.

Hay nhé rang, di¥ liéu lién lac ctia ngwdi dung la thong tin ca nhan, cé tinh chat nhay
cadm. Nguoi dung lo ngai vé tinh riéng tw, nén ho khédng muén cac ng dung thu thap
dir liéu vé nhirng thoéng tin nay hay céc lién lac ctia ho. Néu khéng dwa ra ly do ré rang
vé viéc tai sao ban can quyén truy cap vao di¥ liéu lién lac clia ngwoi ding, ho sé danh
gia thap (rng dung clia ban ho&c don gian la ti chdi cai dat (rng dung nay.
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User Profile

Bang ContactsContract.Contacts c¢é médt hang chira di¥ liéu vé profile cho
ngudi dung thiét bi. D liéu nay mé ta ngwdi dung thiét bi, chir khéng phai la mét trong
nhiing lién lac cGa ho. Hang profile dwoc lién két véi hang di liéu thé twong tng cla
tirng hé théng s dung profile. Méi profile thé c6 thé chira nhiéu hang di liéu. Cac hang
dé truy cap user profile nam trong 16p ContactsContract.Profile.

Truy c@p vao user profile can cac quyén dac biét. Ngoai quyén READ CONTACTS
va WRITE_CONTACTS dé doc va ghi, ban con can thém quyén READ PROFILE va
WRITE_PROFILE dé truy cap doc va ghi vao user profile.

Hay nhé rang, ban phai tinh dén thuwc té rang user profile la di¥ liéu nhay cam. Quyén
READ PROFILE cho phép ban truy cap di¥ liéu ca nhan cla ngudi dung thiét bj. Hay
dam bao ban d& théng bao day di téi ngwdi dung vé ly do ban can quyén truy cap vao
user profile trong phan mé ta ctia (’ng dung ma ban phat trién.

Dé truy xuét vao hang chira user profile trong bang ContactsContract.
Contacts, goi phwong thirc ContentResolver.query (). Thiétlap content URI
la CONTENT URT va khéng cung cép béat cv didu kién chon nao. Ban ciing c6 thé st
dung content URI Iam URI co s& dé truy xuat di¥ liéu lién lac thd hoac dir liéu cho user
profile. Vi dy, doan ma nho dwéi day truy xuat div lidu profile:

// Thiét 1lap céc coét truy xudt dé& 14y user profile
mProjection =newString|]
{
Profile. ID,
Profile.DI SPLAY_NAME_PRIMARY 0
Profile. LOOKUP_KEY o
Profile. PHOTO_THUMBNAIL_URI
}i

// Truy xudt profile trong Provider Contacts
mProfileCursor =
getContentResolver () .query (
Profile.CONTENT URI,
mProjection ,
null,
null,
null) ;

Ghi chua: Néu ban truy xuét nhiéu hang tir bang ContactsContract.Contacts,
dong thei mubn xac dinh xem mét trong nhitng hang nay cé chiva user profile hay
khéng, hay kiém thtr cot IS_USER PROFILE cla hang. Néu cét nay duwoc thiét 1ap
la “1”, lién lac nay chinh la user profile.
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Siéu dir liéu cua Provider Contacts

Provider Contacts quan ly di liéu lan theo vét (track) trang thai di¥ liéu lién lac & kho
Iwu trr. Siéu div liéu vé kho lwu tri dwoc lwu & nhiéu vi tri khac nhau, bao gdm cac
hang clia bdng Raw Contacts, Data, Contacts, bdng ContactsContract.
Settings va badng ContactsContract.SyncState. Bang dwdi day minh hoa
tac dung ctia méi phan siéu di liéu nay:

Bang 3. Siéu di liéu trong Provider Contacts.

Bang Cot Gia tri Y nghia
ContactsContract. | DIRTY “0” - khéng | Banh dau div lieu lién lac thd da co
RawContacts thay ddi ké |thay ddi trén thiét bj va can dwoc
tr 14n ddéng | déng bo trd lai server. Gia tri nay
bd cubi. dwoc Provider Contacts thiét lap tw
“1” - da thay | 9ong khi t’ng dung Android cap nhat
ddi k& tw | méthang. )
lan ddng bo | Adapter c¢6 chlrc nang dong bo
cubi,  can |chinh stra di liéu lién lac thd hoac
dwoc ddng | bang d liéu ludn phai gan chudi
b6 trd lai | CALLER IS SYNCADAPTER vao
sérver. | content URI ma adapter nay st
dung. Diéu nay tranh cho provider
khéi viéc danh dau hang 1a dirty
(chwa dwoc cap nhat). Néu khong,
viéc chinh slra clia adapter c6 chirc
nang déng bd chi mang nghia la
thay ddi cuc bd va duwoc g toi
server, ngay ca khi server 1a ngudn
chinh stra.
ContactsContract. |VERSION |Sé chi phién | Provider Contacts ty déng tang gia
RawContacts ban cua | tri nay méi khi cé thay ddi trén hang,
hang nay. ho&c dir liéu lién quan dén hang nay
thay doi.
ContactsContract. |D A T A _|Sb chiphién | Provider Contacts tw ddng tang gia
Data VERSION | ban cua | tri nay vao bat ctv thoi diém nao c6
hang nay. |thay dbi trén hang di liéu.
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Bang Cot
ContactsContract. |SOURCE
RawContacts ID

Gia tri

Gia tri chubi
dinh  danh
duy  nhéat
cho mét div
liéu lién lac
tho v&i tai
khoan tao ra
dir liéu nay.

Y nghia

Lap trinh Android co ban

Khi mét adapter cé chirc nang déng
bd tao ra mot hang lién lac thé mdi,
cot nay sé duoc thiét 1ap ID duy nhat
cula server dé cho hang nay. Khi mét
trng dung Android tao mét dir liéu
lién lac thé mai, ng dung sé dé
trbng cot nay. Pay chinh la dau hiéu
bao cho adapter c6 chirc nang déng
bd biét ring adapter nay nén tao mot
di liéu lién lac thd mai trén server,
va lay mét gia tri cho SOURCE_1D.
Cu thé, id nguén phai la duy nhét
dbéi voi mdi loai tai khodn va nén cb
dinh qua céc lan déng bd:

Duy nhét (unique): Méi dir liéu
lién lac thdé cia mot tai khoan
phai c6 id ngudn cho di¥ liéu
d6. Néu khong tuan theo tinh
chat nay, ban sé dé lai van dé
trong wng dung lién lac. Lwu vy,
hai d@ liéu lién lac thé cla cung
loai tai khoan cé thé cé cung id
nguén. Vi du, di¥ liéu lién lac
thd “Thomas Higginson” cla tai
khoan emily.dickinson@
gmail.com dwgc phép co cung
id ngudén véi dir lieu lién lac
thé “Thomas Higginson” cla tai
khodn emilyd@gmail.com.
On dinh (stable): Cac id ngudn
la phan bén virng cla dir liéu
service truc tuyén cho di¥ liéu lién
lac th6. Vi du, néu ngwdi dung
x6a bd nhé Iwu trir thdong tin lién
lac (Contacts Storage) tv noi cai
dat ing dung, sau do tai ddng bo,
di liéu lién lac thd dwgc khdi phuc
lai s& c6 cung id ngudn nhu trwde
d6. Néu ban khéng tuan theo tinh
chét nay, biéu twong shortcut sé
ngwrng hoat déng.
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Bang Cot Gia tri Y nghia
ContactsContract. |[GROUP |Gia t “0” - | Cot nay la dé twong thich véi server,
Groups VISIBLE | Cac lién lac | cho phép ngudi dung an cac lién lac
trong nhém | trong nhém cu thé.
nay khong
dwoc  hién
thi (visible)
trong giao
dién ngudi
dung cla
rng dung
Android.
“1” - Céc
lién lac trong
nhém  nay
dwoc  hién
thi trong
giao  dién
ngudi dung
clia rng
dung.
ContactsContract.|U N -|“0" - V&i|Mac dinh, cac lién lac bi 4n néu
Settings GROUPED |tai  khodn |khdong co6 lién lac thd6 nao cua
VISIBLE va loai tai|chung thudc v& mdt nhédm (théng
khodn nay, | tin thanh vién nhém clia mét div liéu
cac lien lac | lién lac thd dwoc mdt hodc nhiéu
khéng nam | hang ContactsContract.
trong nhdm|CommonDataKinds .
sé & ché d6 | GroupMembership trong bang
an (invisible) | ContactsContract.Data chira).
véi giao dién | Bang cach thiét 1ap c& nay trong hang
ngwoi dung |cla bang ContactsContract.
rng dung | Settings cho mét tai khodn va mot
Android. loai tai khoadn, ban c6 thé quy wéc
“1" _ Vi | nhitng lién lac khong can nhom duoc
tai  khoan | hién thi. Mot tac dung clia co nay la
va loai tai|hién thi lién lac tv server ma khéng
khoan nay, | can st dung nhém.
cac lién lac
khéng ndm
trong nhom
dwoc  hién
thi trong
giao dién
ngwoi dung
tng dung.
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Bang Cot Gia tri Y nghia
ContactsContract. |(thtcd |Swk dung | V&i bang nay, ban cé thé lwu lai
SyncState cac bang  nay | trang thai dong bd va céac dir liéu lién
cot) dé lwu siéu | quan dén déng bd khac mét cach
dir lieu cho | lau dai trén thiét bi.
adapter co
ch*c nang
ddng bo.

Truy cap Provider Contacts

Muc nay gi¢i thiéu cac bwéc truy cap dir liéu tir Provider Contacts, nhw sau:
+  Truy van thyc thé.

»  Chinh stra hang loat.

«  Tim kiém va chinh stra béng intent.

e Thuwc hién toan ven di liéu.

Viéc thye hién chinh sira tir adapter cé chirc ndng ddng bod sé dwoc gidi thiéu chi tiét
hon trong muc “Adapter cé chirc ndng déng bd cltia Provider Contacts”.

Cac thuc thé truy van

Do cac bang cuia Provider Contacts dwoc td chirc trong mét hé théng phan cép,
nén viéc truy van mot hang va tat ca cac hang “con” co lién két véi né rét thuan
loi. Vi du, dé& hién thi toan bd thong tin v& mot nguwdi, ban c6 thé mudn truy xuét
tAt cd cac hang clia bang ContactsContract.RawContacts c¢é lién quan dén
mot hang trong bang ContactsContract.Contacts, hodc tt ca cac hang trong bang
ContactsContract.CommonDataKinds.Email cd lién quan dén moét hang
trong bang ContactsContract.RawContacts. D& thuc hién diéu nay mét cach
dé& dang, Provider Contacts cung cap cau tric thwe thé (entity), dong vai trd twong tw
nhirng lién két co sé& div lieu gitra cac bang.

Mét thuc thé gibng nhw mét bang chira céc cot dwoc chon tir bang cha va bang con clia né.
Khi truy van mét thye thé, ban cung cAp mét phép chiéu va diéu kién chon dwa trén nhivng
c6t ¢ sén trong thue thé. Két qua sé 1a mét Cursor chiva mot hang cho méi hang clia bang
con dwoc truy xuét. Vi dy, néu truy van ContactsContract.Contacts.Entity dé
l&y mot tén lién lac va tat c hang ContactsContract.CommonDatakKinds.Email
clia toan bd dir liéu lién lac thd cé tén nay, ban s& nhan vé mét Cursor chira mét hang cho
méi hang trong bang ContactsContract .CommonDataKinds.Email.

Cac thuc thé gitp don gian héa truy van. S dung mét thue thé, ban cé thé cung lic
truy xuét tAt ca div liéu lién lac ctia mét lién lac hodc div liéu lién lac tho, thay vi phai truy
vén trén bang cha trwdc dé lay ID, sau do6 thuc hién truy van bang con bang ID nay.
Ngoai ra, Provider Contacts thwc hién truy van trén mot thue thé trong mét giao dich
(transaction) don, diéu nay dam bao di liéu truy xuat cé cAu tric 6n dinh.
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Ghi chu: Mot thye thé thuwdng khong chiva tat ca cac cot clia bang cha va bang con.
Néu thtr lam viéc véi mot tén cot khong ndm trong danh sach héng tén cot cia thuc
thé&, ban s& nhan vé moét Exception (ngoai lé).

Doan ma nhd sau minh hoa céch truy xuét tt ca cac hang di liéu thd ctia moét lién lac.
Doan ma nhé nay la mét phan trong mét (rng dung Ién hon, (ng dung gém hai activity
la “activity chinh” va “activity chi tiét”. Activity chinh hién thi danh sach cac hang lién lac;
khi ngudi dung chon mét hang, activity nay sé gtvi lai ID ctia hang d6 téi activity chi tiét.
Activity chi tiét st dung ContactsContract.Contacts.Entity dé hién thitatca
cac hang di liéu tr nhirng lién lac thé twong wng véi lién lac da chon.

DPoan ma nhé dwéi day minh hoa “activity chi tiét:

/*
* Thém dudong dan thuc thé vao URI. Trong trudng hop cua
* Provider Contacts, URI dugc khuyén dung la
* content://com.google.contacts/#/entity (# la gid tri ID).
=y
mContactUri =Uri.withAppendedPath (

mContactUri,

ContactsContract.Contacts.Entity.CONTENTﬁDIRECTORY);

// Khoi tao loader c6 LOADER ID xac dinh.

getLoaderManager () .initLoader (
LOADER ID, // ID ctua loader dung d& khéi tao
null, // Cac dbi sb cua loader (trong trudng hop

// nay la khéng coé dbi sb)

this); // Ngit canh (context) cua activity

// Tao mdét con trd adapter méi dé gdn vao list view
mCursorAdapter == new SimpleCursorAdapter (
this, // nglt canh cua activity
R.layout.detail list item, // muc hién thi chta widget
mCursor, // chi tiét con troé dugc tra vé
mFromColumns, // cac cdt trong con tréd sé&
// cung cép di liéu
mToViews, // cé&c view cua muc view
// hién thi dit liéu
0); // c&

// Thiét 1lap adapter trad vé cho ListView.

mRawContactList.setAdapter (mCursorAdapter) ;
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@Override
public Loader<Cursor> onCreateloader (int id, Bundle args) {
/*
* Thiét 14p cot 14y da liéu.
* RAW _CONTACT ID dugc dua vao dé x&c dinh dit liéu
* lién lac thdé lién két voi hang di liéu.
* DATAl chtta c6t ddu tién cua hang dir liéu
* (thudng la cét quan trong nhét).
* MIMETYPE chi ra loai d&r 1iéu cua hang d@ liéu.
=Y
String[] projection =
{
ContactsContract.Contacts.Entity.RAW CONTACT ID,
ContactsContract.Contacts.Entity.DATAL,
ContactsContract.Contacts.Entity.MIMETYPE
}i
/*
* S&p xép trén con trd truy xudt dugc theo id cua dit liéu lién lac
* thé sao cho tit ca cic hang dit 1iéu cua mdét dit 1iéu lién lac thd
* duoc x&p lai cung nhau.
v
String sortOrder =
ContactsContract.Contacts.Entity.RAW_CONTACT ID +
“ ASC”;
/*
* Tra vé CursorLoader méi. P6i sb6 tuong tu dbi sb cua phuong thuc
* ContentResolver.query(), ngoai tru d6i sb Context (ngit canh),
* cung cdp vi tri st dung cua ContentResolver.
Y
return new CursorLoader (
getApplicationContext (), // Ng& cédnh cua activity
mContactUri, // Content URI thuc thé& cua mot
// 1lién lac don
projection, // Céac co6t lay gia tri
null, // Truy xudt t&t ca cac lién lac
// thé va céac hang dr 1iéu cua chung.
null, //
sortOrder) ; // S8p xép theo ID cua dix liéu
// lién lac thé.
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Khi da hoan thanh viéc nap di¥ liéu, LoaderManager (trinh quan ly viéc nap) goi
phwong thirc callback onLoadFinished (). M6t trong nhitng déi sb clia phwong
thirc nay 1& mot Cursor két qua cua truy van. Trong (rng dung cGia minh, ban cé thé
lay di¥ liéu tr Cursor nay dé hién thi né hodc thwc hién cac thao tac khac.

Chinh stra hang loat

B4t cr khi nao cd thé, ban nén chen, cap nhat va xéa di liéu cta Provider Contacts
trong “ché dé chinh stra hang loat”, bang cach tao mét ArravyList cho cac dbi twong
ContentProviderOperation vagoi applyBatch (). Do Provider Contacts thyc
hién toan b6 cac thao tac clia mét applyBatch () trong mot giao dich, nén viéc chinh
stra s& khong bao gior 1am kho lwu trir lién lac roi vao tinh trang thiéu déng nhét. Chinh
stra hang loat ciing gitp chén cung lic di liéu thd va div liéu chi tiét mot cach dé dang.

Ghi cha: Bé chinh stra dir liéu lién lac thd dang don, can tinh dén viéc gri mot intent
t¢i ’ng dung Contacts (lién lac) clia thiét bi thay vi x@ Iy chinh stra trong (rng dung clia
ban. Cach lam nay dwoc miéu ta chi tiét trong muc “Truy van va chinh stra bang intent”.

Cac diém trung chuyén

Chinh stra hang loat chira sé lwgng thao tac I6n cé thé chan cac tién trinh khac, vé toan
cuc sé khién ngudi dung khdng thodi mai. Dé td chirc tt ca cac chinh stra ban mudn
thanh mét vai danh sach tach biét, déng thoi tranh lam cham hé théng, ban nén dat mot
vai diém trung chuyén (yield point) cho mét hodc nhiéu thao tac. Biém trung chuyén
14 dbi twong ContentProviderOperation ¢é gid tri isYieldAllowed () thiét
lap la true. Khi Provider Contacts gap mét diém trung chuyén, né dirng thao tac dé
cac tién trinh khac chay va dong giao dich hién tai lai. Khi content provider kh&i dong
tré lai, provider nay sé tiép tuc v&i thao tac tiép theo trong ArrayList va bat dau tién
hanh mét giao dich ma&i.

Diém trung chuyén tao ra nhiéu giao dich trén méi 16 goi phwong thirc applyBatch ().
Do vay, ban nén thiét 1ap diém trung chuyén cho thao tac cubi clia tap cac hang lién két.
Vi du, ban nén thiét lap cho thao tac cudi mét diém trung chuyén cho tap Iénh thém céac
hang di liéu lién lac thé va nhitng hang di liéu lién quan clia né, hodc thao tac cudi
cho tap cac hang lién hé v&i moét lién lac don.

Diém trung chuyén ciing la mét don vi thao tac don. TAt ca cac truy cap gitra hai diém
trung chuyén sé thanh cong hoac thét bai gibng nhu mét don vi don. Néu ban khéng thiét
lap bat cr diém trung chuyén nao, thao tac don nhd nhéat sé 14 toan bd thao tac ctia nhém
lénh (batch). Néu str dung diém trung chuyén, ban sé tranh dwoc cac thao tac lam gidm
hiéu suét ctia hé théng, trong khi van ddm bao dwoc rang tap con clia cac thao tac 1a don.

Tham chiéu lui cho thao tac chinh stra

Khi dang chén mét hang lién lac thd m&i va nhivng hang dir liéu lién quan dwoi
dang mét tap déi twong ContentProviderOperation, ban phai lién két cac
hang di¥ liéu v&i hang di liéu lién lac thd béng cach chén gia tri _ID clha di liéu
lién lac thd lam gia tri RAW _CONTACT 1D. Tuy nhién, gia tri nay khong san co khi
ban tao dbi twong ContentProviderOperation cho hang di liéu, do ban van
chwa ap dung ContentProviderOperation cho hang dir liéu thé. Dé thwc hién
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didu nay, 16p ContentProviderOperation.Builder cung cip phwong thirc
withValueBackReference (). Phwong thirc nay cho phép ban chén hoadc chinh
stra mot cot trén két qua cla thao tac trwdc do.

Phuwong thirc withValueBackReference () ¢é hai dbi sb:

key

Khoa clia cap khoéa-gia tri. Gia tri clia dbi s6 nay phai la tén mot cot trong bang ban
dang chinh stra.

previousResult

Chi sb bat dau tr 0 cla mot gida tri trong mang cac dbi twong
ContentProviderResult trd vé& tr phwong thirc applyBatch (). Khi cac
thao tac clia nhém dwoc ap dung, két qua ctia méi thao tac dwoc lwu trong mot
mang két qua trung gian. Gia tri previousResult |a chi sb cla mét trong
nhirng két qua nay, dwoc truy xuat va lwu trir bang gia tri key. Didu nay cho phép
ban chén mét ban ghi lién lac thé moi va lay vé gia tri _ 1D cla ban ghi nay, sau
doé thwe hién moét “tham chiéu Iui” (“back reference”) gia tri khi ban thém hang
ContactsContract.Data.

Mang chira toan bo két qua dwoc tao ra khi ban goi phwong thirc applyBatch ()
l&n d3u, véi kich thwéc bang kich thuwdc ArrayList cla cac ddi twong
ContentProviderOperation maban cung cap. Tuy nhién, tAt ca cac phan tlr cla
mang kétqua duocthiétlaplanull, vanéuban cd ganglam mottham chiéu lui tdikét qua
clia mét thao tac chwa dwoc ap dung, phuwong thirc withvalueBackReference ()
ném ra mét ngoai lé Exception.

Doan ma nho sau minh hoa cach chén moét div liéu lién lac thé méi va div liéu trong nhém.
DPoan ma nay bao gdm ma thiét 1ap mét diém trung chuyén va st dung mot tham chiéu
IUi. Poan ma sau la phién ban mé rong clia phwong thirc createContactEntry (),
la mdt phan cla I&p ContactAdder trong (rng dung mau Contact Manager.

DPoan ma dau truy xuat di liéu lién lac tir giao dién ngwdi dung. Luc nay, ngwdi dung
da chon mot tai khoan dé thém di liéu thd méi vao.

// Tao mdét muc 1lién lac tU cadc giad tri trén giao dién ngudi dung
// hién tai, su dung tai khoan dang dugc chon.
protected void createContactEntry () {
/*
* LAy cdc gid tri tu giao dién ngudi dung
*/
String name = mContactNameEditText.getText ().toString() ;
String phone = mContactPhoneEditText.getText () .toString();
String email = mContactEmailEditText.getText () .toString();

int phoneType = mContactPhoneTypes.get (
mContactPhoneTypeSpinner.getSelectedItemPosition()) ;

int emailType = mContactEmailTypes.get (
mContactEmailTypeSpinner.getSelectedItemPosition());
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Poan ma nhd tiép theo sé tao mét thao tac chen hang di liéu lién lac thdé vao bang
ContactsContract.RawContacts:

/*

* Chudn bi nhém 1énh (batch) dé thyc hién thao tac chén mét du

* 1iéu lién lac thd mdi va céc di liéu cua nd. Ngay cd khi Provider
* Contacts khéng cbd bat ct dit 1liéu ndo cua ngudi nady, ban ciing

* khéng thé& thém vao mét Contact, ma chi cé thé thém vao mét di

* 1liéu lién lac thé. Sau d6, Provider Contacts sé& tu ddong

* thém Contact tuong Ung.

*/

// Tao mdt mang cac dbéi tuong ContentProviderOperation méi.
ArrayList<ContentProviderOperation> ops =

new ArraylList<ContentProviderOperation> () ;

/*
* Tao mét dir 1iéu 1lién lac thd mdéi vdi loai tai khoan (loai server)
* cua di liéu thdé db6 va tén tai khodn (tai khoan cua ngudi dung) .
* Hiy nhd rang tén hién thi khéng duoc luu trong hang ndy, ma 1la trong
* hang dit liéu StructuredName. Khéng yéu cdu thém dit liéu khac.
Y
ContentProviderOperation.Builder op =
ContentProviderOperation.newInsert (ContactsContract.
RawContacts.CONTENT URT)
.withValue (ContactsContract.RawContacts.ACCOUNT_ TYPE,
mSelectedAccount.getType())
.withValue (ContactsContract.RawContacts.ACCOUNT NAME,

mSelectedAccount.getName () ) ;

// Xay dung thao tac va thém thao tac dé vao mang cac thao téc

ops.add (op.build());

Tiép theo, doan ma tao ra cac hang di liéu cho tén hién thi, s6 dién thoai va dia chi e-mail.

M&i d6i twong trinh xay dung thao tac (operation builder) st dung phuwong thirc
withvalueBackReference () dé lay v& RAW_CONTACT 1D. Céac diém tham chiéu
quay vé dbi twong ContentProviderResul t tlr thao tac dau tién, la thao tac thém hang
dtr liéu thd va tra vé gia tri_1D méi cla hang nay. Két qua 1a, méi hang dir liéu dwoc tw dong
lien két béi gia tri RAW_CONTACT ID v&i hang ContactsContract.RawContacts
mai clia di¥ liéu nay.

Péi twong ContentProviderOperation.Builder thém hang dia chi e-mail
dwoc danh ddu bang co théng qua phuong thirc withvyieldAllowed (), la phwong
thire thiét 1ap diém trung chuyén:
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// Tao tén hién thi cho lién lac thdé méi,
// 1la mét hang dit 1iéu StructuredName.
op = ContentProviderOperation.newInsert (ContactsContract.Data.CONTENT URT)
/*
* Phuong thtéic withValueBackReference thiét 1l4p gid tri cua
* d6i sb dau tién 13 gid tri cua ContentProviderResult dugc
* danh chi muc bdi dbi sbé thit hai. Trong 1di goi cu thé nay,
* ¢6t ID dit 1liéu lién lac thdé cua hang dir 1liéu StructuredName
* duoc thiét 14p 1a gid tri trd vé chia thao tadc ddu * tién,
cling chinh 1la thao té&c thuc sy thém hang d&t l1iéu * thd mdi.
*/
.withValueBackReference (ContactsContract.Data.RAW
CONTACT_ID,0)
// Thiét 1ap kiédu MIME cta hang dir 1iéu 1a StructuredName
.withValue (ContactsContract.Data.MIMETYPE,
ContactsContract.CommonDataKinds.StructuredName.
CONTENT ITEM TYPE)
// Thiét 14p tén hién thi cta hang di¥ 1iéu 1a tén trong giao
// dién ngudi dung.
.withValue (ContactsContract.CommonDataKinds.

StructuredName.DISPLAY NAME, name);

// Xay dung thao tac va thém thao tac dé vao mang céc thao téac
ops.add (op.build()) ;
// Chén sb dién thoai cu thé va loai lam hang dit 1iéu Phone
// (dién thoai)
op = ContentProviderOperation.newlInsert (ContactsContract.Data.CONTENT URT)
/* B
* Thiét 1ldp gid tri cua co6t id lién lac thé 1a gid tri ID
lién lac thé duoc thao tadc dau tién cuia nhém tra vé.
wy
.withValueBackReference (ContactsContract.Data.RAW
CONTACT_1ID,0)
// Thiét 14p kiédu MIME cta hang dtt 1liéu 1a Phone
.withValue (ContactsContract.Data.MIMETYPE,
ContactsContract.CommonDataKinds.Phone.CONTENT ITEM TYPE)

// Thiét 1ap sb dién thoai va kiéu
.withValue (ContactsContract.CommonDataKinds.Phone.NUMBER, phone)
.withValue (ContactsContract.CommonDataKinds.Phone.TYPE, phoneType) ;
// Xay dung thao téac va thém thao tac dé vao mang cac thao téc

ops.add (op.build());
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// Chén dia chi e-mail cy thé va kiéu lam mdét hang dir 1liéu Email
op = ContentProviderOperation.newInsert (ContactsContract.Data.CONTENT URT)
/*
* Thiét 14p gid tri cua coé6t id dit liéu thé 1a ID di liéu
thd méi duoc tra vé tu thao tac ddu tién cua nhém.
Y
.withValueBackReference (ContactsContract.Data.RAW
CONTACT_1ID,0)

// Thiét 1lap kiéu MIME cho hang dit liéu 1la Email
.withValue (ContactsContract.Data.MIMETYPE,
ContactsContract.CommonDataKinds.Email.CONTENT ITEM TYPE)

// Thiét 1ap dia chi e-mail va kiéu
.withValue (ContactsContract.CommonDataKinds.Email.
ADDRESS, email)
.withValue (ContactsContract.CommonDataKinds.Email.TYPE,
emailType) ;
/*
* Minh hoa céch st dung diém trung chuyén. & cubi thao téac cheén
* nay, ludng nhém thao tic s& chuyén uu tién cho céc ludng khac.
* St dung diém trung chuyén nay sau mdi tdp thao tac lién quan dén
* mdét lién lac don, dé& tranh lam gidm hiéu sudt hé théng.
Y/
op.withYieldAllowed (true) ;
// Xay dung thao tac va thém thao tac dbé vao mang cac thao téac

ops.add (op.build()) ;

DPoan ma nhd cubi ciing minh hoa 1&i goi phwong thirc applyBatch () dé chén lién
lac thd m&i va cac hang dir liéu.

// Yéu cdu Provider Contacts tao mdt lién lac mdi
Log.d (TAG, "Selected account: “+ mSelectedAccount.getName ()+” (“+
mSelectedAccount.getType ()+”) ") ;

Log.d (TAG,”Creating contact: “+ name) ;

/*
* Pua mdt mang cidc dbi tuong ContentProviderOperation vao nhém lénh.
* Két qua la bi bd qua.
*/
try {

getContentResolver () .applyBatch (ContactsContract.

AUTHORITY, ops):;

}catch (Exception e) {

246



http://developer.android.com/reference/android/content/ContentResolver.html#applyBatch(java.lang.String, java.util.ArrayList<android.content.ContentProviderOperation>)

Lap trinh Android co ban

// Hién thi 1&i canh bdo (warning)

Context ctx = getApplicationContext () ;

CharSequence txt =
getString (R.string.contactCreationFailure) ;
int duration =Toast.LENGTH_SHORT;
Toast toast =Toast.makeText (ctx, txt, duration);

toast.show() ;

// Ghi ngoai 1é&

Log.e (TAG, "Exception encountered while inserting contact: “+ e);

Cac nhém thao tac ciing cho phép ban cai dit kiém soat truy cap déng thoi “lac
quan” (optimistic concurrency control), mft phwong thirc ap dung cho nhirng giao
dich chinh stra ma khéng phai chan kho lwu trir bén dudi. Dé str dung phwong thirc
nay, ban ap dung giao dich, sau d6 kiém tra xem cac chinh stra khac c6 dién ra cung
thoi diém do khong. Néu tim thay c6 chinh stra khéng nhat quan, ban roll back giao dich
(hay cac thao tac clia giao dich da thwc hién) cia minh lai va th lai sau.

Kiém soat truy cap déng thoi “lac quan” rat hiru dung ddi vai thiét bi di dong, thuwdng
chi c6 mét nguwdi dung tai mot thei diém, va hiém khi xay ra cac truy cap déng thoi toi
kho lwu trir d&¥ liéu. B&i vay, viéc chan (locking) khong xay ra thwong xuyén, do dé
khong ton thoi gian dé thiét 1ap khoéa chan va che cac giao dich khac giai phong khéa
clia chung.

Dé st dung Kiém soat truy cap déng thdi “lac quan” trong khi dang cap nhat moét hang
ContactsContract.RawContracts, ban thwec hién theo cac bwédc sau:

1. Truy xuat cOt VERSTION cla di¥ liéu lién lac thd cung voi nhirng di¥ liéu khac ma
ban muén truy xuét.

2. Taornétdé”qugContentProviderODeration.Builderphﬂhcpchov@cthuc
hiénmétrangbudc (constraint), bang cachdungphwongthtrc newAssertQuery (Uri) .
Déi véi content URI, str dung RawContacts . CONTENT URT dwoc génthém _1D cla
dir liéu lién lac tho.

3. V6i dbi twong ContentProviderOperation.Builder, goi phwong thirc
withValue () d& so sanh cot VERSTION vé&i s6 hiéu phién ban ban vira truy xuét.

4. Trén cung dbi twong ContentProviderOperation.Builder, goi phwong
thirc withExpectedCount () d& dam bao chi c6 duy nhat mét hang dwoc xac
nhan (assertion) nay.

5. Goi phuong thirc build () dé tao dbi twong ContentProviderOperation,
sau dé thém déi twong nay lam déi twong dau tién clia ArrayList, & mang sé
chuyén dén phwong thirc applyBatch ().

6. Ap dung giao dich hang loat.
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Néu hang d@ liéu lién lac th6 dwgc mot thao tac khac cap nhéat trong thoi
gian ban doc hang nay va thoi diém ban thir chinh sra hang, viéc “xac nhan”
ContentProviderOperation sé bjldi, toan bd nhom thao tac sé bi lui lai. Sau do,
ban c6 thé chon thir lai nhdm hodc thwe hién mot sé thao tac khac.

Doan ma nho dwdi day minh hoa cach tao “xacnhan” ContentProviderOperation
sau khi truy van mét div liéu lién lac thé don bang cach s dung CursorLoader:

/*

* Ung dung dung CursorLoader dé& truy vin bang dit 1iéu lién lac thé.
* Hé& thbéng goi phuong thttc nay khi d& hoan thanh viéc nap di liéu.
=Y

public void onLoadFinished (Loader<Cursor> loader,Cursor cursor) {

// L&y gid tri VERSION va _ID cua dit 1iéu lién lac thod
mRawContactID = cursor.getLong (cursor.getColumnIndex (BaseColumns. ID));

mVersion = cursor.getInt (cursor.getColumnIndex (SyncColumns.
VERSION) ) ;

}

// Thiét 14p Uri cho thao tac x&c nhéan

Uri rawContactUri = ContentUris.withAppendedId (RawContacts.CONTENT URI,
mRawContactID) ;

// Tao mdét trinh x&y dung (builder) cho thao tac x&c nhén
ContentProviderOperation.Builder assertOp =ContentProviderOperation.

netAssertQuery (rawContactUri) ;

// Thém x&c nhan cho thao tdc xdc nhdn: Kiém tra phién ban va dém sb
// hang duoc kiém tra

assertOp.withValue (SyncColumns.VERSION, mVersion) ;
assertOp.withExpectedCount (1) ;

// Tao moét dbi tuong ArrayList d& luu cac dbi tuong
// ContentProviderOperation

ArrayList ops == new ArrayList<ContentProviderOperationg>;
ops.add (assertOp.build()) ;

// Ban sé& thém cac thao tac con lai cua nhém thao téc vao “ops” tai day

// Ap dung nhém. Néu viéc x&c nhan 18i, hé thbéng s& ném ra mdét ngoai 1lé

// Exception
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try

ContentProviderResult[] results =
getContentResolver () .applyBatch (AUTHORITY, ops);
}catch (OperationApplicationException e) {

// Hoat déng ban mubén thuc hién trong trudng hop xay ra 16i tai

// tng dung cua ContentProviderOperation vi mét sb rang budc cu thé

Truy xuat va chinh sita bang intent

Gri mét intent t&i (eng dung lién lac cua thiét bi cho phép ban gian tiép truy cap vao
tProvider Contacts. Intent kh&i tao tai giao dién ngwoi dung trng dung lién lac cta thiét
bi; tai day, ngwdi dung cé thé thwe hién cac thao tac lién quan t&i div liéu lién lac. Vi
kiéu truy cap nay, nguoi ding co thé:

« LAy ramétlién lac tir danh sach va tra lién lac nay lai ('ng dung ctia ban dé sir dung
cho cac thao tac sau.

e Chinh stra di¥ liéu lién lac hién co.
«  Chén mét lién lac thd mai cho bat ky tai khodn nao clia ngwdi ding.
*  Xba mbt lién lac hoac dir liéu lién lac.

Néu nguwdi dung dang chén hodc cap nhat di liéu, ban co thé thu thap di lieu nay
trwde, sau dé gli chang di nhw mét phan cla intent.

Khi st dung intent dé truy cap Provider Contactsthéong qua (ng dung lién lac cua thiét
bi, ban khéng phai xay dwng giao dién ngudi dung ctia minh va ma dé truy cap provider
nay. Ban ciing khéng phai yéu ciu quyén dé doc va ghi vao provider. 'ng dung lién lac
cUa thiét bj co thé cip quyén doc mét lién lac cho ban, va do dang thwc hién chinh stva
provider théng qua &ng dung khéac, nén ban khéng can téi quyén ghi.

Tién trinh chung d& gt mot intent nhdm truy cap provider dwoc mé ta chi tiét trong muc
hwéng dan “Co ban vé content provider”, phan “Truy cap di¥ liéu théng qua intent”. Action,
kiéu MIME va gia tri di liéu ban str dung cho céc tac vu co ban dwoc tdng két trong Bang
4. Ngoai ra, cac gia tri phu tro' ma ban c6 thé siv dung véi phuong thirc putExtra () dwgc
liét ké trong tai liéu tham khao clla ContactsContract.Intents.Insert:
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Bang 4. Cac intent cia Provider Contacts.

Hanh dong

Kiéu MIME

L4y ra ACTION PICK M6t trong cac dir liéu sau: Khoéng st dung.
mot lién + Contacts.CONTENT_ URI,
lac twr hién thj danh sach cac lién
danh lac.
sach * Phone.CONTENT URT,
hién thi danh sach cac sb
dién thoai clia mot div liéu
lién lac tho.
* StructuredPostal.
CONTENT URI, hién thj
danh sach cac dia chi bwu
dién ctia mét div liéu lién lac
tho.
e Email .CONTENT URT,
hién thi danh sach cac dia chi
e-mail ctia moét dir liéu lién lac
thé.
Chén Insert.ACTION | Khéng co. RawContacts.
mot div CONTENT TYPE,
liu lién kiéu MIME cula
lac tho tap div liéu lién
maoi lac thé.
Chinh ACTION EDIT CONTENT LOOKUP URI cula |Contacts.
stba mot lién lac nay. Activity chinh sra | CONTENT
lién lac sé cho phép ngwdi dung stra | TTEM TYPE,
bat ky di liéu nao lién két voi | métlién lac don.
lién lac nay.
Hiénthi |2 C T I O N | Khéng cé. CONTENT _
métView | INSERT OR __ ITEM _TYPE
chophép | EDIT
nguoi
dung
chon
théng tin
(cothé
thém
thdng
tin vao
View)
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U’ng dung lién lac cua thiét bj khong cho phép ban x6a mét div liéu lién lac thé hay
bat ky di¥ liéu nao cla lién lac nay bang intent. Thay vao dé, trng dung cho phép ban
x6a dir liéu lién lac tho béng cach s dung ContentResolver.delete () hodc
ContentProviderOperation.newDelete ().

Doan ma nhoé dwdi day minh hoa cach xay dwng va givi mét intent cé chirc nang chen
di liéu lién lac thé va dir liéu mai:

// Lay gid tri tu giao dién ngudi dung

String name = mContactNameEditText.getText ().toString() ;
String phone = mContactPhoneEditText.getText () .toString();
String email = mContactEmailEditText.getText ().toString();

String company = mCompanyName.getText () .toString() ;
String jobtitle = mJobTitle.getText () .toString();

// Tao mdt intent méi d& gui téi Gng dung lién lac cua thiét bi

Intent insertIntent = new Intent (ContactsContract.Intents.Insert.ACTION) ;

// Thiét lap kiéu MIME cho intent ban mubn bang activity chén
insertIntent.setType (ContactsContract.RawContacts.CONTENT TYPE) ;

// Thiét 1lap tén lién lac méi

insertIntent.putExtra (ContactsContract.Intents.Insert.NAME, name) ;

// Thiét 1lap tén cbébng ty va nghé nghiép méi

insertIntent.putExtra (ContactsContract.Intents.Insert.COMPANY,
company) ;
insertIntent.putExtra(ContactsContract.Intents.Insert.JOBiTITLE,
jobtitle) ;

/*

* Minh hoa céch thém cédc hang d&r 1liéu dudi dang mdt array list

* lién k&t véi khoéa DATA

*/

// Pinh nghia mét array list chitta cic dbi tuong

// ContentValues cho méi hang
ArraylList<ContentValues>contactData=newArrayListt<ContentValues> () ;
/*

* Pinh nghia hang d& liéu 1lién lac thod

*/

// Thiét 1lap hang 1la moét d6i tuong ContentValues

ContentValues rawContactRow = new ContentValues();

// Thém loai tai khoadn va tén tai khoan cho hang
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rawContactRow.put (ContactsContract.RawContacts.ACCOUNT TYPE,
mSelectedAccount.getType());
rawContactRow.put (ContactsContract.RawContacts.ACCOUNT NAME,

mSelectedAccount.getName () ) ;

// Pua hang vao mang

contactData.add (rawContactRow) ;

/*
* Thiét 14p hang dit liéu dién thoai
=/

// Thiét 1ap hang dudi dang mét db6i tuogng ContentValues

ContentValues phoneRow = new ContentValues();

// Xac dinh kiéu MIME cho hang di liéu nay (t&t ca cac hang di liéu
// phai dugc danh diu bing kiédu cua chung)
phoneRow. put (
ContactsContract.Data.MIMETYPE,
ContactsContract.CommonDataKinds.Phone.CONTENT ITEM TYPE
) i

// Thém sb dién thoai va kiéu vao hang

phoneRow.put (ContactsContract.CommonDataKinds.Phone.NUMBER, phone) ;

// Pua hang nay vao mang

contactData.add (phoneRow) ;

/*
* Thiét lap hang dir liéu e-mail

*/

// Thiét 14p hang e-mail 1a mét &bi tugng ContentValues

ContentValues emailRow =newContentValues();

// X4c dinh kiéu MIME cho hang dit 1iéu nay (tldt cad céic hang dir liéu
// phai dugc danh diu bing kidu cua chung)
emailRow.put (
ContactsContract.Data.MIMETYPE,
ContactsContract.CommonDataKinds.Email.CONTENT ITEM TYPE

)i

// Thém dia chi e-mail va kiéu cta dia chi vao hang

emailRow.put (ContactsContract.CommonDataKinds.Email.ADDRESS, email);

// Pua hang vao mang

contactData.add (emailRow) ;
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/
* Thém mang vao phdn phu tro clia intent. Mang ndy phai 1a déi tuong coé thé
* chia nhoé dugc (parcelable object) dé& cé thé di chuyén gitta cac tién
* trinh. Ung dung lién lac cta thiét bi mong mubn khéa clia mang nay phai
* la Intents.Insert.DATA
wy

insertIntent.putParcelableArraylListExtra (ContactsContract.Intents.

Insert.DATA, contactData);

// Gui intent di && khdi déng tng dung lién lac cua
// thiét bi trong activity thém lién lac cua tng dung nay.

startActivity (insertIntent) ;

Tinh toan ven cua dir liéu

Do kho Iwu trir di¥ liéu lién lac chira cac di¥ liéu quan trong va nhay cdm ma nguwoi dung
mubn phai chinh xac va dwoc cap nhat méi nhat, nén Provider Contactschira cac quy
tac dwoc dinh nghta ro rang dé thwc hién toan ven di liéu. Nhiém vu cla ban la tuan
theo nhirng quy tac nay khi tién hanh chinh stra di¥ liéu lién lac. Cac quy téc quan trong
dwoc liét ké nhw dwéi day:

Ludn luén thm méthang ContactsContract .CommonDataKinds.StructuredName
cho méi hang ContactsContract . RawContacts ban thém vao.

Mot hang ContactsContract.RawContacts khdng co hang
ContactsContract.CommonDataKinds.StructuredName trong bang
ContactsContract.Data cé thé gay ra van dé trong qué trinh tdng hop.

Luén ludn lién két cac hang ContactsContract.Data méi véi hang cha
ContactsContract.RawContacts.

Mot hang ContactsContract.Data khéng dwoc lién két véi hang
ContactsContract.RawContacts sé khéng hién thi trong rng dung lién lac
cua thiét bj va cé thé gay ra van dé véi cac adapter co chirc ndng ddng bo.

Chi thay ddi di¥ liéu ctia nhivng di¥ liéu lién lac thé ma ban quan ly.

Hay nhé réng, Provider Contactsthwérng quan ly div liéu ciia mét vai service truc
tuyén/loai tai khoan khac nhau. Ban can dam bao (rng dung ctia minh chi chinh
stra va x6a di¥ liéu cho cac hang ctia minh, cling nhw chi chen di liéu chira loai tai
khoan va tén ma ban quan ly.

Ludn ludn s dung hang duoc dinh nghia trong ContactsContract valép con cla

né dé thao tac véi cac ID, content URI, dwéng dan URI, tén cot, kiéu MIME va cac gia
tri TYPE.

St dung nhirng hang nay gilp ban tranh dwoc I6i. Ban ciing nhan dugc cac canh bao
ctia trinh bién dich néu cac hang da bi loai b (khdng con st dung dugc niva).
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Cac hang dir liéu tuy chinh

Bang cach tao va st dung kiéu MIME tuy chinh tw dinh nghia, ban cé thé chén, chinh stra,
x6a va truy xuét cac hang div liéu cla minh trong bang ContactsContract.Data.
Céac hang cla ban bj gi¢i han chi dwgc phép dung cét dinh nghfa trong
ContactsContract.DataColumns, mac di ban cé thé anh xa cac Tén cot cé kiéu
xac dinh ctia minh v&i tén cot mac dinh. Trong tng dung lién lac cta thiét bi, di liéu cho
cac hang cuia ban dwoc hién thi nhung khong thé chinh sira hodc xéa, va ngudi dung
khong thé bd sung thém dir liéu. D& cho phép ngudi dung chinh stra hang di liéu tuy
chinh (custom data row) do ban tao ra, ban phai cung cép activity chinh stra trong &ng
dung do minh phat trién.

D& hién thi dir liéu tuy chinh ctia ban, cung cép file contacts.xml chira mot phan t&r
<ContactsAccountType>vamothodcnhidu phan tl con <ContactsDataKind>
clia phan t& nay. Muc “Phan tr <ContactsDataKind>" mé ta chi tiét hon vé diéu
nay.

Dé tim hiéu thém vé kiéu MIME tuy chinh, doc muc huwéng dan “Tao content provider”.

Adapter c6 chiic nang déng bé cta Provider Contacts

Provider Contactsdwoc thiét ké chi yéu dé quan ly viéc déng bd (synchronization)
d liéu lién lac gitra thiét bi va service tric tuyén. Diéu nay cho phép ngwéi ding tai di
lidu hién c6 v& mét thiét bi méi va day (upload) di liéu hién cé Ién mot tai khoan moi.
Viéc ddng bo cling dam bao nguwdi ding cé dugc dir liéu maéi nhat, ma khéng phai quan
tam dén viéc ngudn di liéu c6 bd sung hay chinh stra. Loi ich khac cla viéc ddng bo 1a
d liéu lién lac ludn sé&n sang ngay ca khi thiét bi khong dwoc két néi mang.

Mé&c du ban cé thé cai dat viéc déng bd theo nhiéu cach khac nhau, nhung hé théng
Android cung cép mot plug-in framework déng bd sé tw ddng thwe hién cac tac vu sau:
«  Kiém tra xem mang c6 san sang hay khong.

+  Lén lich va thuc hién ddng bd, dwa trén yéu ciu cla ngudi dung.

«  Khéi dong lai viéc ddng bd da bi dirng trwdc db.

Dé sir dung framework nay, ban cung cap mét plug-in adapter cé chirc nang ddng bd.
M®&i adapter trén chi danh cho mét service va mot content provider, nhwng adapter nay

c6 thé x& ly nhiéu tén tai khoan clia cing mot service. Framework nay ciing cho phép
nhiéu adapter cé chirc nang dong bd thudc cling mét service va provider.

Cac file va I6p ctia adapter c6 chiic nang déng bé

Cai dat moét adapter cé chirc nang déng bd dwéi dang mét I6p con cla lép
AbstractThreadedSyncAdapter, ddng thdi cai dat adapter lam mét phan cla
nhw 1a mét phan ctia (rng dung Android. Hé thdng sé tim hiéu thém vé adapter cé chirc
nang déng bd vira cai dat tlr cac phan t trong file ké khai ctia ng dung, va tir mot
file XML dac biét ma file ké khai tré t&i. File XML dinh nghia loai tai khoan cho service
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trwe tuyén va chudi dinh danh cho content provider nay, hai théng tin trén ciing xac dinh
duy nhat mét adapter. Adapter c6 chirc nang déng bd chi dwoc kich hoat cho dén khi
ngwdi dung thém mét tai khoan vao loai tai khoan clia adapter nay va cho phép déng
bd content provider. Tai diém nay, hé théng khéi déng viéc quan ly adapter, goi phan
nay khi can thiét dé ddng bo gitra providerva server.

Ghi cha: S dung loai tai khoan lam mét phan dé nhan dién adapter c6 chirc nang
ddng bd cho phép hé thdng phat hién va nhém nhirng adapter truy cap cac service
khac nhau tr cing mét t6 chire. Vi du, cac tai khodn clia cac adapterr ¢ chirc nang
ddng bd clia service tric tuyén Google c6 cung loai tai khoan 1a com. google. Khi
nguwoi dung thém mat tai khodn Google vao thiét bi ctia ho, tit ca cac adapter c6 chirc
nang ddng bod da cai dat cla service Google dwoc liét ké cung nhau; trong do, méi
adapter co6 chirc néng ddng bo dwoc liét ké cling véi mot content provider trén thiét bi.

Do hau hét service déu yéu cau nguwoi dung phai xac thwe nhan dang cla ho truwdc
khi truy cap di liéu, nén hé théng Android cung cap framework xac thyc twong tw nhw
vay va ciing thweng duoc st dung két hop cung framework adapter cé chirc nang
df‘)ng b6. Framework xac thyc str dung trinh xac thwc plug-in, ciling la I&p con cla
IGpAbstractAccountAuthenticator.Tﬁnhxécthuck@n1hanhéndangngu@i
dung theo cac buéc sau:

1. Thu thap tén va mat khdu nguwoi dung hodc théng tin twong tw théng tin ca nhan
clia nguwoi dung.

2. G thong tin ca nhan t¢i service.

3. Kiém tra hdi dap cua service.

Néu service chdp nhan thong tin nay, trinh xac thwc c6 thé lwu théng tin nay lai dé sir

dung vé sau. Nho plug-in framework xac thye, AccountManager cé thé cung cp

truy cap t&i bat ky ma théng bao xac thuwc (authtoken) nao ma trinh xac thwe hé tro va
chon dé cung cép, chang han nhw ma théng bao xac thwc OAuth2.

Mé&c du viéc xac thuc khdng bat budc, nhwng hau hét service lién lac déu st dung yéu
cau nay. Tuy nhién, ban khéng bat budc phai str dung framework xac thwe ctia Android
dé tién hanh xac thuec.

Cai dat adapter c6 chiic nang déng bd

Dé cai dat mot adapter ¢ chirc ndng déng bd cho Provider Contacts, ban bat dau bang
viéc tao mét wng dung Android chira cac thanh phén sau:

Mét thanh phan Service phan hdi yéu ciu ctia hé théng dé gén vao adapter cé chirc
néng déng bo.

Khi hé théng mudn thuc hién mét qua trinh ddng bd, né goi phwong thirc onBind ()
cla service dé lay mét ddi twong IRinder cho adapter co chirc ndng déng bo.
Diéu nay cho phép hé théng thwc hién I&i goi tién trinh chéo (cross-process call)
téi phwong thirc clia adapter.

Trong &ng dung méu Sample Sync Adapter, tén I&p cho service nay la
com.example.android.samplesync.syncadapter.SyncService
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Adapter c6 chirc nang dé“)ng bd thuwc sw, dwoc cai dat nhw mét Idp con cu thé cla 1&6p
AbstractThreadedSyncAdapter

Lép nay thwe hién tai div liéu tir server, déy div lieu tlr thiét bi 1én server va gidi
quyét xung dot. Cong viéc chinh clia adapter dwoc thwc hién trong phwong thire
onPerformSync (). L&p nay phai dwoc khéi tao dwdi dang mét Singleton (16p
chi ¢é duy nhat mét dbi twong).

Trong &ng dung mau Sample Sync Adapter, adapter ¢ ch®c nang
ddéng bd duwgc dinh nghia tai Idp com.example.android.samplesync.
syncadapter.SyncAdapter.

Mot I&p con clia I&p 2pplication.

L&p nay hoat ddng gibng nhwnha may cho chi mét adapter duy nhét cé chirc néng
ddng bd. St dung phwong thirc onCreate () dé khéi tao adapter, déng thdi cung
cap phuwong thire truy cap get tinh (phuong thirc dwoc cai dat dé tra vé thudc tinh
ctia dbi twong) tra vé singleton cho phwong thirc onBind() clia service adapter c6
chirc ndng dong bo.

Tuy chon: Thanh phan Service phan hdi yéu cau tir hé thdng dé xac thuc
ngu¢i dung.

AccountManager kh&i ddng service nay dé bat dau qua trinh xac thwe. Phwong
thirc onCreate () cla service khdi tao mét ddi twong trinh xac thwe. Khi hé
thédng mudn xac thuwc mot tai khodn ngudi dung clia adapter cé chirc nédng déng bd
ctia tng dung, hé théng goi phwong thirc onBind () cla service nay dé lay mot
IBinder cho trinh xac thwe. Diéu nay cho phép hé thdng thwc hién I&i goi tién
trinh chéo téi cac phwong thire cla trinh xac thuc.

Trong (rng dung mau Sample Sync Adapter, t&n |&p cla service nay la
com.example.android.samplesync.authenticator.
AuthenticationService

Tuy chon: Mét 1&p con cu thé clia lép AbstractAccountAuthenticator
xt ly yéu ciu xac thuc.

Lé&p nay cung cap cac phwong thirc ma AccountManager st dung dé xac thuc
théng tin ca nhan clia ngwoi dung véi server. Chi tiét vé tién trinh xr Iy xac thuc
mbi noi mot khac, phu thudc vao ki thuat ma server sir dung. Ban nén tham khao
tai lieu vé phan mém server ctia minh dé tim hiéu thém vé xac thuc.

Trong rng dung mau Sample Sync Adapter, trinh xac thuc dwoe dinh nghia trong 16p
com.example.android.samplesync.authenticator.Authenticator.

File XML dinh nghia adapter cé chirc ndng ddng b6 va trinh xac thwe cla hé théng.

Adapter c6 chirc nang ddng bd va cac thanh phan service clia trinh xac thuc mo ta &
trén dwoc dinh nghia trong phan tlr <service> cla file ké khai thudc (ng dung. Nhirng
phan t& nay chira cac phan t&r con <me ta-data> cung cap di¥ liéu cu thé cho hé théng:

+  Phantlr <meta-data> cla service adapter co chirc ndng ddng bo tré tai file XML
res/xml/syncadapter.xml. NOi cach khac, file nay xac dinh mét URI cho
Web service sé dugc déng b6 v&i Provider Contacts, déng th&i xac dinh mot loai
tai khoan cho Web service nay.
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+  Tuy chon: Phan t& <meta-data> cla trinh xac thyc tré tdi file XML res/xml/
authenticator.xml. N&icach khac, file XML trén xac dinh loai tai khodn ma
trinh xac thwe nay hd tro, cling nhw ngudn tai nguyén giao dién ngudi dung xuét
hién trong subt tién trinh x(¥ ly xac thuwc. Loai tai khoan dwoc xac dinh trong phan tiy
nay phai gidng véi loai tai khoan dwoc xac dinh cho adapter co chirc nang déng bo.

Dt liéu thu thap ti mang xa hoi

Cac bang ContactsContract.StreamItems va ContactsContract.
StreamItemPhotos quan ly di¥ liéu dén tr cac mang xa hoi (social network). Ban
c6 thé viét mot adapter co chirc nang ddng bo thé thém D liéu thu thap tlr mang xa
hdi vao hai bang trén, hodc cé thé doc div liéu ludng tir hai bang nay va hién thi di¥ liéu
ludng trong chinh &ng dung ctia minh, hay ca hai. V&i nhirng tinh ndng nay, cac tng
dung va service két ndi mang xa hoi clia ban cé thé dwoc tinh hop vao trai nghiém
mang xa hoi ctia Android.

D{r liéu van ban thu thap tir mang xa hoi

Céac hang muc cua ludng ludn dwgc lién két vai dir liéu lién lac thd. Cot RAW_CONTACT 1D
lién két véi gia tri _ID cla di liéu thé. Loai tai khodn va tén tai khoan cda div liéu thd
ciing dwoc lwu trong hang cac hang muc ludng.

Hay lwu di liéu tt ludng clia ban vao cac cot sau:
ACCOUNT TYPE

Bat budc. Loai tai khodn ngudi dung clia dir liéu lién lac thé lién két véi hang muc
lubng nay. Hay nhé thiét 1ap gia tri nay khi ban chén mét hang muc ludng.

ACCOUNT NAME

Bat budc. Tén tai khodn nguwdi ding cda lién lac tho lién két véi hang muc ludng
nay. Ban nh¢ thiét 1ap gia tri nay khi chén mét hang muc ludng.

Cac c6t dinh danh

Bat budc. Ban phai chén cac cot dinh danh (identifier column) khi chén mét hang
muc luéng mai:

« CONTACT_1D:Gid tri _ID cla lién lac ma hang myc ludng nay co lién két.

* CONTACT LOOKUP KEY: Gia tri LOOKUP KEY cla lién lac ma hang muc
ludng nay cé lién két.

* RAW CONTACT ID: Giatri _ID cua di liéu lién lac th6 ma hang muc IuE“)ng
nay co lién két.

COMMENTS

Tuy chon (khéng bat budc). Lwu théng tin tdng két ma ban cé thé hién thj & dau
mot hang muc ludng.
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TEXT

Van ban ctia hang muc Iuéng, hodc la néi dung dwoc nguén hang muc dang, hoac
mo ta mot vai hoat déng da tao ra hang muc ludng nay. Day la cot cé thé chira bt
ct dinh dang va cac hinh anh ngudn dwoc nhing vao nao, sao cho phuong thirc
fromHtml () céthé hién thi dwoc. Provider cé thé cét bot (truncate) hoac ellipsize
(cat bét ndi dung va dé ddu cham Itrng) ndi dung dai, nhwng sé cb gang tranh lam
v& cac thé (tag).

TIMESTAMP

Chudi van ban chtra thoi gian ma hang muc ludng dwoc chén hodc cap nhat, thoi
gian dwoc biéu dién dwéi dang mili gidy tinh t» epoch. 'ng dung chén hodc cap
nhat cac hang muc Iui“)ng c6 trach nhiém tao va cap nhéat cét nay; day clng la cét
khéng dwoc Provider Contactsduy tri ty dong.

P& hién thj thdng tin nhan dang cho cac hang muc ludng cia ban, s dung
RES_ICON, RES LABEL va RES_PACKAGE dé lién két cac ngudn dir liéu
trong rng dung cla ban.

Bang ContactsContract.StreamItems clng chra cac cot tlr SYNC1 dén
SYNC4 dé danh riéng cho nhitng adapter cé chirc ndng ddng bd.

Dt liéu anh trén luéng thu thap tir mang xa héi

Bang ContactsContract.StreamltemPhotos lwu cac anh lién két véi mot hang
muc ludng. Cét STREAM ITEM 1D cla bang nay lién két véi cac gia tri trong cot _ 1D
clabang ContactsContract.Streamltems. Cactham chiéu dnh trong bang nay
nam trén nhirng cot sau:

Cét PHOTO (di¥ liéu kidu BLOB)

Dang biéu dién nhj phan cta &nh, dwoc provider thay déi kich thwéc dé lwu triv
va hién thj. Cot nay luén s&n sang dé twong thich nguoc tré lai véi cac phién ban
trwéc cha Provider Contactsdung cot nay dé lwu trir anh. Tuy nhién, trong phién
ban hién tai, ban khéng nén dung cot nay dé lwu trir anh. Thay vao dé, hay st
dung c6t PHOTO FILE IDhodc PHOTO URT (ca haicot nay sé dwgc md ta trong
cac muc sau day) dé lwu trir anh dwdi dang file. Hién tai, cot nay lwu anh dai dién
(thumbnail) ctia birc anh l1a di liéu c6 thé xem nhanh duorc.

PHOTO FILE ID

La mdt con sd, dinh danh anh cta mot di¥ liéu lién lac tho. Gan gia tri nay vao
hang DisplayPhoto.CONTENT URI dé dwgc content URI trd t&i mot file
anh don, sau dé goi phwong thirc openAssetFileDescriptor () dé lay
xtr ly trén file anh.

PHOTO_URI
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SU dung cac bang luéng thu thap tir mang xa héi

Nhirng bang nay hoat déng gibng nhw cac bang chinh khac trong Provider Contacts,
ngoai trw:

Céc bang nay yéu cau phai cé thém quyén truy cap. D& doc, (rng dung clia ban
phai c6 quyén READ SOCTAL_STREAM. Dé chinh sira, (’ng dung clia ban phai co
quyén WRITE_SOCTIAI,_STREAM.

Péi voi bang ContactsContract.Streamltems, sd lwong hang dwoc lwu
cho méi di¥ liéu lién lac thd bi gi¢i han. Khi dat t&i gi¢i han nay, Provider Contactssé
tao khéng gian cho hang muc lubng méi bang cach tyw ddng xéa nhirng hang cé
TIMESTAMP cli nhat. D& biét gidi han nay, thuc hién mét truy van téi content
URI CONTENT LIMIT URI.Ban c6 thé bd qua tat ca cac dbi sb khac, ngoai trir
content URI, bang cach thiét lap nhirng gia tri d6 Ia null. Truy van nay trd vé mot
Cursor chira mét hang don, cé cét don MAX TTEMS.

Lép ContactsContract.Streamltems.StreamltemPhotos dinh nghia mot
bang con clia ContactsContract.StreamltemPhotos chira cac hang anh cho
mot hang muc ludng don.

Tuong tac véi ludng tir mang xa hoi

Di liéu ludng thu thap tlr mang xa hdi ma Provider Contactsquan ly, két hop véi (ring
dung lién lac cua thiét bi, tré thanh moét cong cu hiéu qua giup két néi hé thébng mang xa
hoi v&i cac lién lac hién cd. Dwdi day la nhirng tinh nang duwoc cung cép:

Béng cach di“)ng b0 service mang xa hdi clia ban véi Provider Contactsnhd mot adapter
c6 chtrc nang ddng bo, ban cé thé truy xuét activity gan day cho cac lién lac clia ngudi
dung, sau do Iwu chung vao trong cac bang ContactsContract.Streamltems va
ContactsContract.StreamItemPhotos d& sk dung sau.

Bén canh viéc ddng bd dinh ky, ban c6 thé dat mét trigger (chira tap cac 1énh truy
vén kich hoat dwéi mét sw kién nao d6) cho adapter cé chirc ndng dong bo dé truy
xuét dir liéu bb sung khi nguwdi dung chon hién thi mét lién lac. Diéu nay cho phép
adapter c6 chirc nang ddng bd ctia ban truy xuat &nh cé dd phan giai cao va cac
hang muc ludng m&i nhét cho lién lac.

Bang cach dang ky mot théng béo véi ing dung lién lac cda thiét bj va Provider
Contacts, ban c6 thé nhan mét intent khi hién thj lién lac va tai thoi diém service
clia ban cap nhat trang thai cta lién lac. Cach tiép can nay c6 thé nhanh hon, tén
it bang théng hon so vé&i st dung ddng bo toan phan véi adapter cé chirc néng
dong bo.

Ngui dung cé thé thém mét lién lac vao service mang xa hoi ctia ban trong khi
dang xem lién lac d6 trong trng dung lién lac cla thiét bi. Ban c6 thé thiét lap diéu
nay bang tinh ndng “invite contact” (“mdi lién lac”). Tinh nang trén dwoc kich hoat
bang mét t& hop bao gdm moét activity thém mét lién lac hién c6 vao mang dang
st dung, k&m theo d6 Ia mét file XML cung cép (rng dung lién lac cla thiét bi va
Provider Contactsvéi nhivng théng tin chi tiét vé (rng dung ctia ban.
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Viéc ddng bd dinh ky cac hang muc ludng véi Provider Contactsciing gibng nhw nhirng
ddng bd khac. D& tim hidu thém vé ddng bd, xem muc “Adapter cé chirc ndng ddng bd
cua Provider Contacts”. Cach dang ky théng bao va tinh nang invite contact dwoc gidi
thiéu trong hai muc tiép theo.

Dang ky dé x ly hién thi trén mang xa hoi
Dé dang ky adapter c6 chirc nang ddng bd nhan théng bao médi khi nguéi ding hién thi
mot lién lac do adapter nay quan ly, ban can:

1. Tao moét file cé tén la contacts.xml trong thw muc res/xml/ cta dy an. Néu
da co file trén, hay bd qua bwdc nay.

2. Trong file nay, thém phan t& <ContactsAccountType xmlns:
android="http://schemas.android.com/apk/res/android”>.
Néu da co6 phan t&r trén, hay bd qua buwéc nay.

3. Dé dang ky service nhan théng bao khi nguoi ding mé trang théng tin chi tiét
cla lién lac trén &ng dung lién lac cla thiét bi, thém thudc tinh viewContact
NotifyService="serviceclass” vao phén tr trén, voi serviceclass
la tén I1&p ddy di cla service nhan intent t& (rng dung lién lac cha thiét bi. V&i
service thdng bao nay, hay st dung I&p mé& réng IntentService, nham cho
phép service nhan intent. D liéu trong intent t&i chtra content URI cla d liéu
lién lac thd ma ngwdi dung nhan vao. Nho service thong bao, ban cé thé lién
két v&i adapter c6 chirc nang déng bo, sau d6 goi adapter nay dé cap nhat div
liéu cho di liéu lién lac tho.

Dé dang ky activity dwoc goi khi nguwdi dung nhan vao hang muc ludng hay &nh, hoac
ca hai:

1. Tao mét file c6 tén contacts.xml trong thw muc res/xml/ cla dw an. Néu da
co file trén, hay bd qua bwdc nay.

2. Trong file nay, thém vao phan tr <ContactsAccountType xmlns:
android="http://schemas.android.com/apk/res/android”>.
Néu da co phan tt trén, hay bé qua bwéc nay.

3. Dé& ding ky mot trong cac acitvity clia 'ng dung nhan x& ly sy kién ngudi dung
nhén vao hang muc ludng trong (rng dung lién lac cua thiét bi, thém thudc tinh
viewStreamItemActivity="activityclass” vao phan ti trén, trong do
activityclass la tén I&p day da cla activity s& nhan intent tlr (’ng dung lién
lac cuia thiét bi.

4. Pé dang ky mot trong cac activity nhan xi ly sy kién ngudi dung nhan vao mot
anh thudc hang muc Iuéng trong (rng dung lién lac cla thiét bi, thém thudc tinh
viewStreamItemPhotoActivity="activityclass” vao phan ti trén,
trong d6 activityclass la tén I&p day du cha activity nhan intent tlr (rng
dung lién lac cua thiét bj.

Muc “Phan t&r <ContactsAccountType>" md ta chi tiét hon vé phan to
<ContactsAccountType>.
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Intent t&i chra content URI cia hang muc hodc anh ma nguwoi dung da nhéan vao. bé
c06 cac activity riéng biét cho hang muc van ban va anh, hay st dung cac thudc tinh
trong cung mat file.

Tuong tac véi service mang xa hoi ctia ban

Nguoi dung khong phai rdi ting dung lién lac cta thiét bi d& mai moét lién lac vao trang
mang xa hdi cGia ban. Thay vao do, ban co thé dé (rng dung lién lac cla thiét bi g&ri mot
intent m&i lién lac d6 t&i mot trong cac activity ciia minh. D& thiét 1ap diéu nay, ban can:

1. Tao mét file cé tén contacts.xml trong thw muc res/xml/ cla dw an ban phat
trién. Néu da c6 file trén, hay bd qua budc nay.

2. Trong file nay, thém phan tlr <ContactsAccountType
xmlns:android="http://schemas.android.com/apk/res/android”>
Néu da c6 phan tir trén, hay bd qua buwdc nay.

3. Thém cac thudc tinh sau:
0 inviteContactActivity="activityclass”
0 inviteContactActionLabel="@string/invite action label”

Gia tri activityclass la tén I&p ddy da cua activity nhan intent. Gia tri
invite action label la chudi van ban dwoc hién thi trong menu Add
Connection (thém két néi) & ng dung lién lac cda thiét bi.

I Ghichu: ContactsSource la tén thé cili clla ContactsAccountType

Tham khao huéng dan st dung file contacts.xml

File contacts.xml chi*a cac phan tir XML diéu khién viéc twong tac gitra adapter c6
chirc ndng déng bd va trng dung véi (rng dung lién lac va Provider Contacts. Cac phan
tlr cla file nay sé dworc gigi thiéu & nhirtng muc dwéi day.

Phan ti <ContactsAccountType>

Phan tr <ContactsAccountType> didu khién viéc twong tac cla (rng dung ban
phat trién véi tng dung lién lac. Cu phap clia phan ttr nay nhu sau:

<ContactsAccountType
xmlns:android="http://schemas.android.com/apk/res/android”
inviteContactActivity="activity name”
inviteContactActionLabel="invite command text”
viewContactNotifyService="view notify service”
viewGroupActivity="group view activity”
viewGroupActionLabel="group action text”
viewStreamItemActivity="viewstream activity name”

viewStreamItemPhotoActivity="viewphotostream activity name”>
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dwoc lwu trong:
res/xml/contacts.xml
C6 thé bao gém phan tir:

<ContactsDataKind>

Mo ta:

Khai bao cac thanh phan ctia Android va cac nhan trén giao dién ngwdi dung cho phép
ngwoi dung m&i mét trong cac lién lac ciia ho vao mang xa hoi, thong bao véi nguoi
dung khi mét trong nhirng Iué‘)ng mang xa hoi clia ho dwoc cap nhat,...

Lwu y, khéng can s dung tién t6 thudc tinh android: cho thudc tinh
<ContactsAccountType>

Thuoc tinh:
inviteContactActivity

Tén I6p day du cha activity trong (ng dung ctia ban, 1a activity ban muén kich hoat
khi ngwoi dung chon muc Add connection tir (rng dung lién lac clia thiét bj.

inviteContactActionLabel

Chubi van ban hién thi cho activity, dwgc xac dinh trong thudc tinh
inviteContactActivity, trén menu Add connection. Vi du, ban cé thé st

dung chudi “Follow in my network” (“Theo d&i trong mang cla t6i”). Ban c6 thé st
dung mét dinh danh tai nguyén dang chudi cho nhan nay.

viewContactNotifyService

Tén |&p day da ctia mot service trong tng dung cdia ban, 1a service s& nhan théng
bao khi ngudi diing hién thi lién lac. Théng bao nay dwoc ¢ng dung lién lac cia
thiét bj gri di; viéc nay cho phép &ng dung clia ban c6 thé hoan céac thao tac can
nhiéu di¥ liéu cho dén khi can thiét. Vi du, trng dung cla ban cé thé phan hdi théng
bao nay bang viéc doc cling nhw hién thi anh cé dd phan giéi cao va hang muc
lubng mang xa hoi gan day nhét cla lién lac. Muc “Tuong tac véi lubng mang xa
hoi” mé ta chi tiét hon vé tinh nang nay. Ban c6 thé xem mét vi du vé service thong
b&o trong file NotifierService. java cla &ng dung mau SampleSyncAdapter.

viewGroupActivity
Tén |&p day da cha activity co thé hién thi thong tin v& nhém trong trng dung cla
ban. Khi ngwéi diing nh&n vao nhan cia nhédm trong (rng dung lién lac cua thiét bi,
giao dién ngwdi dung cho activity nay hién thi.

viewGroupActionLabel
Nhan ma (rng dung lién lac hién thi cho diéu khién giao dién ngwdi dung, la didu
khién cho phép nguwoi diing xem cac nhédm trong (rng dung ctia ban.
Vi du, néu cai dat wng dung Google+ trén thiét bi va ddng bd Google+ véi trng
dung lién lac, ban sé& thay nhirng vong két ndi (circle) Google+ dworc liét ké thanh
cac nhém trong tab Groups clia tng dung lién lac. Néu nhan vao nhém Google+,
ban sé& thay moi ngudi trong vong két néi nay duoc liét k& nhuw mét “nhom”. O dau
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vung hién thj cac lién lac Google+, sé& xuat hién maot biéu twong clia Google+; néu
ban nhén vao biéu twong nay, diéu khién sé dwoc chuyén huwéng sang (rng dung
Google+. ng dung lién lac lam dwoc diéu nay thong qua viewGroupActivity,
str dung biéu twong Google+ lam gia tri cho viewGroupActionLabel.

Thudc tinh nay ciing cé thé str dung mét dinh danh tai nguyén dang chudi.
viewStreamItemActivity

Tén I6p day dd cla activity trong (rng dung clia ban ma trng dung lién lac khéi dong
khi ngwdi dung nhan vao mét hang muc ludng ctia div liéu lién lac thé.

viewStreamItemPhotoActivity

Tén Iép day du cua activity trong trng dung ma &ng dung lién lac kh&i déng khi
ngudi dung nhan vao mét anh trong hang muc ludng ctia div liéu lién lac tho.

Phan tir <ContactsDataKind>

Phan t&¢r <ContactsDataKind> diéu khién viéc hién thi cac hang di¥ liéu tuy chinh
cho &ng dung ban phat trién trong giao dién ngwoi dung cla (rng dung lién lac. Phan
t&r nay co6 cu phap nhw sau:

<ContactsDataKind
android:mimeType="MIMEtype”
android:icon="icon resources”
android:summaryColumn="column name”

android:detailColumn="column name”>

nam trong:

<ContactsAccountType>

M6 ta:

S dung phan tr nay d& ng dung lién lac hién thi ndi dung ctia hang di¥ liéu tuy
chinh lam mét phan trong céc théng tin chi tiét ctia di liéu lién lac thé. Mbi phan to
con <ContactsDataKind> clla <ContactsAccountType> dai dién cho moét kiéu
hang di¥ liéu tly chinh ma adapter cé chirc nang ddng bo cla ban thém vao bang
ContactsContract.Data. Thém mét phan t& <ContactsDataKind> vao mbi
kiéu MIME tuy chinh ban st dung. Ban khéng phai thém phan t& nay néu day la hang
d liéu tay chinh ma ban khéng mudn hién thj di liéu.

Thudc tinh:
android:mimeType

Kiéu MIME tuy chinh ma ban dinh nghia cho mét trong nhirng kiéu hang di
liéu tuy chinh cdia minh tai bang ContactsContract.Data. Vi dy, gia trj
vnd.android.cursor.item/vnd.example.locationstatus c6 thé Ia
kiéu MIME tuy chinh cho hang di liéu ghi lai vi tri méi nhat cua lién lac.
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android:icon
M6t tai nguyén drawable (drawable resource) clia Android ma rng dung lién lac

hién thj bén canh di¥ liéu cGa ban. St dung thudc tinh nay dé chi cho ngwdi ding
biét rAng dir liéu dén tw service clia ban.

android:summaryColumn

Tén co6t cua gia tri dau tien trong hai gia tri dwoc truy xuat tir hang di liéu. Gia tri
nay khi dwoc hién thi la dong dau tién clia muc cho hang di liéu nay. Hang dau tién
c6 muc dich st dung la thong tin téng két ctia di liéu, nhwng la di¥ liéu tiy chon (c6
thé& co6 hodc khong). Xem thém thudc tinh android:detailColumn.

Android:detailColumn

Tén cot cla gia tri thir hai trong hai gia tri dwoc truy xuét tlr hang di liéu. Gia tri
nay dwoc hién thi 1a dong thr hai cia muc cho hang di liéu nay. Xem thém thudc
tinh android: summaryColumn.

Cac tinh ndng bd sung chia Provider Contacts

Bén canh nhirng tinh nang chinh mé ta trong cac muc trwéc, Provider Contactshd tro
nhirng tinh nang hiru dung dwéi day dé lam viéc véi div liéu lién lac:

*  Nhém lién lac.

«  Céc tinh nang lién quan dén anh.

Nhém lién lac

Provider Contactscé thé gan nhan tly chon cho tap cac lién lac lién quan thanh di liéu
nhém (group). Néu server lién két véi tai khodn ngwei dung muén duy tri cadc nhém,
adapter cé chirc nang dong bd cla loai tai khodn nay phai truyén dir liéu nhém gitra
Provider Contactsva server. Khi ngu&i dung thém mét lién lac méi vao server, sau do
dwa lién lac nay vao mét nhém mdi, adapter c6 chirc ndng dong bd phai thém nhom
m&i vao bang ContactsContract.Groups. Nhédm hodc cac nhém chra mot div
liéu lién lac thd dworc lwu trong badng ContactsContract . Data, st dung kiéu MIME
ContactsContract.CommonDataKinds.GroupMembership.

Néu ban dang thiét k& mot adapter cé chirc nang déng bd dé thém di liéu lién lac
thé tw server vao Provider Contacts, dong thdi dang khong st dung nhém, ban
can yéu cau provider hién thi di¥ liéu nay. Trong mé thuc thi khi ngudi dung thém
tai khodn vao thiét bi, cap nhat hang ContactsContract.Setting ma
Provider Contacts thém vao tai khodn nay. Trong hang nay, thiét lap gia tri ctia cot
Settings.UNGROUPED VISIBLEla1.Khithwchién diéu nay, Provider Contactsluén
hién thi d@ liéu lién lac d6, ngay ca khi ban khéng s dung nhém.

Anh ctia lién lac

Bang ContactsContract.Data lwu tri® anh dwdi dang cac hang cé kiéu MIME 1a
Photo.CONTENT ITEM TYPE. Cot CONTACT ID cla hang nay dwoc lién két véi cot
_IDcuad®liéuliénlacthé chradnhnay. Lop ContactsContract.Contacts.Photo
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dinh nghia mét bang con clla badng ContactsContract.Contacts chiva thong tin
anh cho anh chinh ctia mét lién lac, day cling la &nh chinh cho d liéu lién lac thé chinh
cula lién lac. Twong ty, I6p ContactsContract.RawContacts.DisplayPhoto
dinh nghia mét bang con cllabang ContactsContract.RawContacts chirathdng
tin anh cho anh chinh cta d liéu lién lac tho.

Tai liéu tham khdo clla ContactsContract.Contacts.Photo va
ContactsContract.RawContacts.DisplayPhoto chlra cac vi du minh hoa
vé truy xuat thong tin anh. Khong cé I&p ndo tién cho viéc truy xuét anh dai dién chinh cho mét
di liéu lién lac thd, nhung ban co thé gtri mot truy van téi bang ContactsContract . Data,
chon _1D cda di liéu lién lac thd, Photo.CONTENT ITEM TYPE va cdt IS PRIMARY dé
tim hang anh chinh ctia di liéu lién lac tho.

Dt liéu ludbng tlr mang xa hdi ctia mét ngwdi ciing cé thé bao gdm anh. Cac anh nay
dwoc lwu trir tai bAng ContactsContract.StreamItemPhotos, dwge mo ta chi
tiét hon trong muc “Di liéu anh trén ludng t mang xa hoi”.

11. Thiét ké sao cho (ing dung c6 thé phan hai tét

Chung ta c6 thé viét ma dé vwot qua moi phép kiém thir vé hiéu nang trén thé giéi, song
van cam thay cham, bj treo hodc déng bang (ngirng xt ly) tai mot sb thdi diém, hodc
mat nhiéu thdi gian cho viéc x ly dau vao. Diéu tdi t& nhat cé thé xay ra véi viéc phan
hdi cia rng dung ban phat trién 13 xuét hién hop thoai “Application Not Responding”
(ANR) (!ng dung khéng phan hdi).

Trong hé diéu hanh Android, hé théng sé theo ddi dé tranh xay ra tinh trang cac &ng
dung phan hdi qua cham trong mét khodng théi gian bang cach hién thi hop thoai théng
bao rang rng dung ctia ban da dirng phan héi, chang han nhw hdp thoai & Hinh 1. Tai
thoi diém nay, ng dung cla ban da khong phan héi trong mot khoang thoi gian dang
ké nhét dinh; do vay, hé théng cung cdp mét tlly chon cho ngudi dung dé thoat khdi
&ng dung. D6 1a gi&i han dé thiét ké phan hdi bén trong (rng dung ctia ban sao cho hé
thdng khdng bao gid phai hién thi hop thoai ANR t&i ngudi dung.

Phan nay mé ta cach hé thdng Android xac dinh xem mét trng dung cé khéng phan héi
hay khéng va cung cap hwéng dan dé dam bao (ng dung clia ban luén phan hdi kip
thdi yéu ciu tr ngudi dung.

Hello World 1sn't responding. Cha thich
Hello World isn’t responding:
Do you want to close it? Ung dung Hello World khong
phan hoi

Do you want to close it? :
Ban c¢6 muon dirng ving dung?
Wait:

Tiép tuc doi phan hoi

Wait OK

Hinh 1. M6t hop thoai ANR dwoc hién thi cho ngu®i dung.
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Trigger ANR la gi?

Nhin chung, hé théng sé hién thi mét ANR néu &ng dung khong thé phan hdi dau vao
cla nguwoi dung. Vi du, ndu mét ting dung chan (block) mét sé thao tac 1/0 (Input/Output
- Nhap/Xuét) (thwong 1a truy cap mang) trén lubng giao dién ngwdi dung (Ul thread),
hé thdng s& khong thé xt ly sy kién nhap liéu clia ngwoi dung khi né xay ra. Hodc, ting
dung c6 thé mét qua nhiéu thoi gian dé xay dwng mét céu tric phirc tap trong bd nhé,
hoac tinh toan bwéc di chuyén tiép theo trong mét trod choi trén lubng giao dién ngudi
dung. B&i vay, diéu quan trong la cAn dadm bao réng nhirng tinh toan nay thwc sy dem
lai hiéu qua; thé nhung, ma hiéu qua nhat van gay tén thdi gian cho viéc chay.

Trong mét tinh hudng bat ky ma tai do, (’ng dung ctia ban thyc hién mét thao tac ton
thdi gian dang ké, ban khéng nén thwe hién hoat dong nay trén ludng giao dién
ngw®i dung. Thay vao dd, hay tao mét ludng cong viéc (worker thread) va thyc hién
hau hét cac viéc tai day. Biéu nay gitr cho ludng giao dién ngudi dung - ludng diéu khién
vong lap sy kién giao dién ngwoi ding - chay va tranh cho hé théng khdi két luan réng
ma cla ban bi déng bang (ngrng hoat déng). Do viéc chay ludng nhw vay thwong duoc
tién hanh tai mirc 16p, nén ban cé thé nghi téi viéc phan hdi nhw mot van dé vé I1ép. (So
sanh v&i hiéu sudt ma co ban, viéc nay phai xr ly & mirc phuong thirc).

Trong Android, phan hdi ctia 'ng dung dwoc cac service clia hé théng, bao gdm Activity
Manager (trinh quan ly activity) va Window Manager (trinh quén ly Window) diéu khién.
Android ludn hién thi hdp thoai ANR cho mét (rng dung cu thé khi hé diéu hanh nay phat
hién mét trong nhirng trvd'ng hop sau:

+  Khéng c6 phan hdi cho mét sw kién dau vao (chéng han nhw sw kién nhan phim

hodc sy kién cham vao man hinh) trong vong 5 giay.

«  Dbitwong BroadcastReceiver khéng hoan thanh xt ly trong vong 10 giay.

Cach tranh hop thoai ANR

Théng thuweng, twng dung Android chay hoan toan trén mét lubng don mac dinh la
“lubng giao dién ngudi dung” hodc “lubng chinh”. Diéu nay cé nghia la, moi hoat déng
&ng dung thyc hién trong ludng giao dién ngwdi ding, néu méat nhiéu thdi gian dé hoan
thanh, cé thé 1am xuét hién hop thoai ANR. D6 1a vi ’ng dung clia ban khéng c6 co’ hdi
xt ly sw kién dau vao ho&c intent broadcast.

Do d6, bat clr phwong thirc ndo chay trong ludng giao dién ngwdi dung ciing nén
thwe hién it viéc nhat cé thé trong ludng nay. Cu thé, cac activity nén thwe hién it viéc
nhét c6 thé trong nhitng phuong thire lién quan dén vong doi nhw onCreate () va
onResume () . Cac thao tac tén nhiéu thoi gian, chang han nhw thao tdc mang hoéc co
s& di¥ liéu, hay nhirtng phép tinh cAn phai tinh toan nhiéu nhuw tinh lai kich thuwéc anh
bitmap, nén dwoc thyc hién trong ludng cong viéc (ho&c trong trwérng hop cac thao tac
co s& dir liéu sé& dung mot yéu cau khéng déng bo).
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Cach hiéu qua nhat dé tao ludng cong viéc cho cac thao tac dai 1a tao bang l&p
AsyncTask. BDon gidn la mé& rong (extend) I&p AsyncTask va cai dat phwong thirc
doInBackground () dé thwc hién viéc nay. D& chuyén cac thay ddi cla tién trinh
t&i ngwoi dung, ban cé thé goi phwong thirc publishProgress (), 1a phwong thirc
goi phwong thirc callback onProgressUpdate (). Trong ban cai dat phwong thirc
onProgressUpdate () cGa minh (phwong thirc chay trén ludng giao dién nguoi
dung), ban cé thé thdng bao cho ngudi diing théng tin ho can biét. Vi du:

private class DownloadFilesTask extends AsyncTask<URL, Integer, Long> {
// Thuc hién céc thao tac tbén nhiéu thdi gian tai day
protected Long doInBackground (URL... urls) {
int count = urls.length;
long totalSize =0;
for(int i =0; 1 < count; i++){
totalSize +=Downloader.downloadFile (urls[i]);
publishProgress ((int) ((i / (float) count)*100)) ;
// Thodt ra sém néu phuong thuc cancel () dugc goi
if (isCancelled()) Dbreak;
}
return totalSize;

}

// Phuong thttc sau dugc goi mdi khi ban goi phuong thuc
// publishProgress ()
protected void onProgressUpdate (Integer... progress) {

setProgressPercent (progress|[0]) ;

// Phuong thic sau dugc goi khi phuong thtc doInBackground () hoan
// thanh
protected void onPostExecute (Long result) {

showNotification (“Downloaded “+ result +” bytes”);

Dé& chay ludng cong viéc nay, ban chi can tao mot thé hién cho I&p trén va goi phwong
thirc execute ():

new DownloadFilesTask () .execute (urll, url2, url3);

Mé&c du diéu nay phirc tap hon viéc cai dat I6p AsyncTask, nhwng cé thé ban van
muén cai dat I6p Thread hay mét I&p HandlerThread cha chinh minh. Khi thuc
hién, ban nén thiét lap mirc wu tién cla ludng 1& miéc wu tién “background” (“chay
ngdm”) bang cach goi phwong thirc Process.setThreadPriority () va truyén
THREAD PRIORITY BACKGROUND. Néu khéng thiét 1ap ludng do ban xay dwng c6
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murc wu tién thap theo cach nay, cé thé ludng dé van lam cham trng dung clia ban, do méc
dinh ludng duwoc tao ra hoat ddng & murc wu tién giéng véi ludng giao dién ngudi ding.

Néu cai dat I6p Thread hodc HandlerThread, cAn ddm bao lubng giao dién nguoi
dung ctia ban khéng bi chan trong khi ché ludng céng viéc hoan thanh - khéng goi
phwong thirc Thread.wait () hay Thread.sleep (). Thay vi chan chwong trinh
trong khi che ludng cong viéc hoan thanh, ludng chinh ctia ban nén cung cap mot dbi
twong Handler cho cac ludng khac dé gi tré lai diéu khién sau khi hoan thanh. Thiét
ké (rng dung clia ban theo cach nay sé cho phép ludng giao dién ngudi diing ctia tng
dung duy tri viéc phan hdi cho hoat déng dau vao, tir dé tranh dwoc hop thoai ANR khi
khéng kip phan héi hoat ddng dau vao trong vong 5 giay.

Rang budc cu thé vé thoi gian thuc thi BroadcastReceiver nhdn manh vao nhivng gi
broadcast receiver phai lam: Thuc hién sé lwgng thao tac nhd, rdi rac trong ludng chay
ngam, chang han nhw lwu mét thiét 1ap hodc dang ky mot théng bao Not ification.
Do d6, v&i cac phwong thire khac dwoc goi trong ludng giao dién ngudi dung, tng
dung phai tranh nhitng thao tac hodc tinh toan tén nhiéu thoi gian trong broadcast
receiver. Tuy nhién, thay vi thwc hién cac tac vu chuyén sau théng qua ludng céng viéc,
ban nén phat trién (rng dung theo hwéng khéi dong mét IntentService néu can
thwe hién mot action méat nhiéu thdi gian dé phan hdi mét intent broadcast.

Mach nhé: Ban c6 thé sir dung StrictMode dé tim cac thao tac tén nhidu thoi
gian, chéng han nhw thao tac v&i mang hoac trén co sé& di¥ liéu ma ban vo tinh thyc
hién trong ludng chinh ctia minh.

Tang cuong phan hoéi

Thoéng thwéong, khodng thai gian tlr 100 dén 200 mili gidy 1a nguéng téi da dé nguoi
duing c6 thé nhan ra rang &ng dung ctia ban dang bi cham. Do d6, sau day 1a mot sb
meo khac ma ban nén thwc hién dé tranh hop thoai ANR, ddng thdi khién (rng dung ctia
ban duéng nhw ludn phan hdi ngwdi dung:

«  Néu &ng dung dang thwc hién cac thao tac chay ngdm dé& phan héi thao tac dau
vao cla nguwdi dung, hay minh hoa viéc tién trinh dang dwoc x ly (chang han nhw
sty dung ProgressBar trong giao dién ngwoi dung clia ban).

+  Riéng v&i game, hay tinh toan cac budc di chuyén trong tién trinh worker (hay con
goi la ludng cong viéc).

«  Néu trng dung clia ban c6 pha thiét Iap khéi tao ton nhiéu thoi gian, hdy nghi t&i
viéc hién thi mot man hinh splash (man hinh xuét hién tir tir) hodc xuét ra man hinh
chinh sao cho nhanh nhét c6 thé, cho biét (rng dung dang x& ly viéc nap va nhap
cac thong tin ddng bo. Trong ca hai trwdng hop, ban nén chi ra rang vi mot vai ly
do ndo dé chwa ré ma tién trinh dang dwoc xi ly, d& nguoi dung khéng cho rang
trng dung bj déng bang (ngtrng xt ly).

+ S dung cac cong cu kiém tra hiéu suét nhw Systrace va Traceview dé& xac dinh
diém t&c nghén (bottleneck) clia viéc phan héi trong rng dung do ban phat trién.
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12. Service

Service (dich vu) Ia mét thanh phan cla ng dung, co thé thwc hién cac thao tac tén
thoi gian chay ngdm va khéng cung cép giao dién nguoi dung. Cac thanh phan khac
clia tng dung c6 thé khéi ddng mot service va service sé tiép tuc chay ngdm ngay ca
khi nguoi dung chuyén sang (rng dung khac. Ngoai ra, méi thanh phan co thé lién két
véi mot service dé twong tac véi service do, tham chi thuc hién cac giao tiép lién tién
trinh (interprocess communication - IPC). Vi du, mét service co thé xt ly cac giao dich
mang, phat nhac, thyc hién nhép/xuét file hoac twong tac véi mot content provider, tat
ca déu chay ngam.
Vé co ban, mot service c6 thé nhan hai dang sau:
Khai dong
Mét service dwoc goi la “service khéi dong” (“started”) khi mét thanh phan cla (ng
dung (chang han nhw mét activity) khéi déng service dé bang cach goi phwong
thirc startservice (). Khi dwoe khéi dong, mét service c6 thé chay ngdm vo
han dinh, tham chi ngay ca khi thanh phan kh&i déng service da bi hiy. Mét service
duoc khéi tao thuweng thwe hién mét thao tac don va khong tré lai két qua cho
thanh phan goi. Vi du, service nay cé thé tai vé hoac day mot file I&n trén mang. Khi
thao tac nay da hoan thanh, service nay nén ty dirng lai.

C6 lién két

M6t service dwoc goi la “cé lién két” (“bound”) khi mét thanh phan clia ¢ng dung
gén v&i service nay bang cach goi phwong thi'c bindService () . Service ¢6 lién
két cung cap giao dién client-server cho phép cac thanh phan twong tac vai service
nay, glri yéu cau, nhan két qua, tham chi la thwc hién cac tién trinh chéo (across
process) v&i cac giao tiép lién tién trinh. Mdt service co lién két chi chay véi lvong
thoi gian twong tw thanh phan (ng dung khac duoc gén véi service nay. Nhiéu
thanh phan cé thé gan cung luc véi mét service kiéu nay, nhwng khi tat ca trong sb
chung khéng con lién két, service bi hay.

Nhin chung, tai liéu nay sé thao luan riéng vé hai kiéu service trén, nhwng service cla
ban c6 thé thuwc hién theo ca hai cach - ¢ thé duoc khéi dong (chay vo han dinh) va
ciing cho phép viéc lién két. Ban c6 thé dé dang thuwc hién diéu nay béng cach cai dat
ca hai phwong thirc callback: Phwong thirc onStartCommand () cho phép cac thanh
phan khéi dong service va phwong thirc onBind () dé tao lién két.

Bét ké (rng dung ctia ban da khéi dong, c6 lién két hay ca hai, bat cir thanh phan (rng
dung nao ciing c6 thé dung service nay (tham chi tir mét ng dung khac), giébng nhw
cach thanh phan bét ky cé thé sir dung mét activity - bang cach khéi déng service voi
cung mét Intent. Tuy nhién, ban cé thé khai bao service nay la private (riéng tw), trong
file ké khai, ddng thoi khoa viéc truy cap tir cac (ring dung khac. Muc “Khai bao service
trong file k& khai” bén dwdi sé& dwoc thdo luan chi tiét hon vé nodi dung nay.

Cha y: Service sé& chay trong ludng chinh cua tién trinh chira né - service khéng tao
ludng riéng va khéng chay trong tién trinh riéng (tr&r phi ban quy dinh kiéu khac). Biéu
nay c6 nghia |a, néu service sé thuc hién cong viéc chiém nhiéu bd x& ly trung tam
(Central Processing Unit - CPU) hodc chan cac thao tac (chang han nhw phat nhac
MP3 hoac két ndi mang), ban nén tao mét ludng méi bén trong service dé thuc hién
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cong viéc nay. Bang cach s dung mét ludng riéng, ban sé lam giam rdi ro xuat hién 15
ANR (Application Not Responding - Yng dung khéng phan héi) va ludng chinh ctia (rng
dung c6 thé van danh dé nguoi ding twong tac véi activity cia ban.

Co ban vé service
Ban nén st dung service hay ludng?

Service chi don gidn la mét thanh phan cé thé chay ngdm ngay ca khi ngwoi dung
khong twong tac véi rng dung. Do vay, ban chi nén tao mét service néu dé 1a nhirng
gi ban can.

Néu can thuc hién cdng viéc bén ngoai ludng chinh (main thread), nhwng chi trong khi
ngudi dung dang twong tac véi ring dung, ban nén tao mét lubng mai, khéng phai la
service. Vi du, néu muén phat nhac, nhung chi trong ltc activity cia minh dang chay,
ban c6 thé tao mét ludng trong phuwong thirc onCreate (), chay ludng nay bang
phwong thirc onStart (), sau d6 dirng bang phwong thirc onsStop (). Ngoai ra,
ban nén can nhac s dung AsyncTask hay HandlerThread, thay vi st dung I&p
Thread truyén thdng. Xem tai liéu hwéng dan “Processes and Threads” (“Tién trinh va
lubng”) dé tim hiéu thém théng tin vé ludng.

Can nhé rang, néu ban sir dung mot service, thi méc dinh service dé sé chay trong
ludng chinh clia trng dung. Do d6, ban van nén tao modt ludbng mai bén trong service néu
service nay thwc hién cac thao tac chiém nhiéu bo xtr ly hoac thao tac chan.

Dé tao mot service, ban phai tao mét Iép con clia l6p Service (hoac mét trong nhirng
Iép con da cé cla Iép nay). Trong phan cai dat, ban nén ghi dé (override) mot vai
phuwong thirc callback dé xir ly cac cong viéc chinh trong vong ddi clia service, déng
thdi cung cdp mot co ché cho cac thanh phan lién két véi service nay, néu thich hop.
Cac phuong thirc callback quan trong nhat can ghi de 1a:

onStartCommand ()

Hé théng sé goi phwong thirc nay khi mét thanh phan khac, chang han nhu mét activ-
ity, yéu cau kh&i dong mét service béng cach goi startService (). Khi phwong
thirc nay thuc thi, service duwoc khéi tao va cé thé chay ngadm vé han dinh. Néu cai dat
phuwong thirc nay, nhiém vu ctia ban 1a dirng service khi hoan thanh céng viéc, bang
cach goi phuwong thirc st opSe 1 () hodc stopService (). (Néu chi mudn cung cap
lién két, ban khéng can cai dat phwong thire nay).

onBind ()

Heé théng goi phwong thirc nay khi thanh phan khac mudn lién két véi service, chéng
han nhu thyc hién RPC (Remote Procedure Call - Thi tuc goi ham tir xa), bang cach
goi phuwong thirc bindService (). Khi cai dat phwong thirc nay, ban phai cung
cép giao dién cho nhirng client dung dé giao tiép véi service, bdng cach trd vé mot
IBinder. Ban ludn phai cai dat phwong thire nay, nhung néu khéng mudn tao lién két,
ban nén tra vé null.

onCreate ()

Hé théng goi phwong thirc nay khi service dwoc tao 1an dau, nham thwe hién cac tha
tuc thiét Iap mét 1an (trwéc khi hé théng goi phwong thirc onStartCommand () hodc
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onBind ()). Néu service da chay, phuong thirc nay khéng dwoc goi.

onDestroy ()

Heé théng goi phwong thirc nay khi service khéng con dwoc st dung va sé bi hdy bd.
Service clia ban nén cai d&t phwong thirc nay dé don sach bat clr tai nguyén nao dang

st dung, chdng han nhw ludng, trinh 1&ng nghe da dang ky (registered listener), trinh
nhan (receiver),... Day la 161 goi cudi cung service nhan duoc.

Néu moét thanh phan khéi dong service bang cach goi phwong thirc startService ()
(d&n dén viéc goi phwong thirc onStartCommand () ), service van chay cho dén khi
tw dirng béng phuwong thirc stopsel £ (), hodc khi thanh phan khac dirng service nay
béng cach goi phwong thirc stopService ().

Néu mét thanh phan goi phwong thirc bindService () détao mot service (va phwong
thirc onStartCommand () khéng dwgc goi), service nay chi chay v&i lwong thdi gian
twong tw thanh phan gan véi né. Khi mét service khdng dwoc gan vao bét ky client nao,
hé théng sé hly service do.

Hé théng Android chi ép moét service dirng khi sdp hét bé nhé va hé diéu hanh phai
khéi phuc tai nguyén hé théng cho activity cé ngudi diung dang focus. Néu service nay
dwoc gan véi mot activity ma ngudi dung dang focus thi it cé kha nang bi ép dirng. Néu
service duoc khai bao dé chay trén ché dd man hinh chinh (sé dwoc thdo luan sau),
hau nhu service do sé khong bao gid bi ép dirng. Mat khac, néu service da dwoc khéi
tao va sé chay trong thoi gian dai, hé thdng sé gidm vi tri clia service nay trong danh
sach cac tac vu chay ngém qua han va service doé sé co6 kha nang cao bi ép dirng - néu
la service da khéi dong, ban phai thiét ké sao cho hé théng c6 thé khéi dong lai service
nay. Khi d6, néu hé thdng ép service dirng, né sé khéi dong lai service nay ngay khi
c6 di tai nguyén (méc du viéc nay con phu thudc vao gia tri ban tré vé tir phwong thire
onStartCommand (), s& dwoc ban luan sau). D& tim hidu thém vé thdi diém hé thdng
c6 thé hdy bd mot service, xem muc hwéng dan vé “Tién trinh va ludng’.

Trong cac muc dw¢i day, ban sé tim hiéu cach thirc tao mdi loai service trén va st dung
tirng loai service nay tr cac thanh phan khac cta tng dung.

Khai bao mot service trong file ké khai

Twong tw activity (va cac thanh phan khac), ban phai khai bao tat ca cac service trong
file ké khai cta rng dung.

Dé khai bao mot service, ban thém mot phan t&r <service>1am phan t& con cla phan
tlr <application>. Vidu:

<manifest ... >

<application ... >

<serviceandroid:name=".ExampleService” />

</application>

</manifest>
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Ban c6 thé thém vao phan tir <service> cac thudc tinh khac dé dinh nghia nhirng
tinh chét nhw cac quyén can thiét d& khéi dong service va tién trinh chay service nay.
Thudc tinh android:name la thudc tinh bat budc duy nhat, xac dinh tén 16p cho ser-
vice. Khi phat hanh ng dung, ban khéng nén thay dbi tén nay béi néu thay ddi, ban
c6 thé pha hdng mét sé chirc nang chira cac intent twérng minh (explicit intent) dwoc
dung dé tham chiéu dén service clia ban (doc bai dang trén blog, “Things That Cannot
Change” - tam dich: “Nhirng thi khéng thé thay d6i”).

Xem tai liéu tham khao vé phan tlr <service> dé tim hiéu thém vé cach khai bao
service trong file ké khai (manifest file) .

Twong tu activity, service cé thé dinh nghia bd loc intent d& cho phép nhirng thanh
phan khac goi service nay théng qua cac intent ngdm dinh (implicit intent). Bang cach
khai bdo cac b loc intent, nhirtng thanh phan tir mét (rng dung bat ky dwoc cai dat trén
thiét bi nguoi dung cé thé khéi ddng service clia ban, néu service miéu ta mét bo loc
intent phi hop véi intent ma (ng dung d6 truyén vao phuong thirc startService ().

Néu da lén ké& hoach chi str dung service do minh phat trién mét cach cuc bd (cac trng
dung khac khong dwoc dung service nay), ban khéng can (va ciing khéng nén) cung
cép bét ctv bo loc intent nao. Khong cé bd loc intent, ban phai khéi dong service bang
cach str dung mét intent xac dinh ré tén cho 16p service. Chi tiét vé viéc khdi dong mot
service sé dwoc thdo luan sau.

Ngoai ra, ban cé thé dam bao service 1a danh riéng cho (rng dung minh dang phat trién

chi bang cach thém thuéc tinh android:exported vathiétlap 1a “false”. Pay la
tinh n&ng hiéu qua ngay ca khi service c6 cung cap bo loc intent.

D& tim hiéu thém vé cach tao bd loc intent cho service ctia ban, xem tai liéu huéng dan
vé “Intent va bd loc intent”.

Tao service dang khéi dong

Service dang khéi dong la service ma phan t&r khac khéi dong bang cach goi
phuong thirc startService (), dan dén két qua 1a mot 16i goi t&i phwong thirc
onStartCommand () cla service.

Khi dwoc khéi dong, vong doi cla service sé khong phu thudc vao thanh phan khai
déng né va service sé chay ngdm vo han dinh, ngay ca khi thanh phan da khéi déng
service bi hily. Do d6, service phai tw dirng khi céng viéc da hoan thanh bang cach goi
phwong thirc stopSel £ (), hodc thanh phan khac cé thé dirng service nay béng cach
goi phuwong thirc stopService ().

Mét thanh phan cla (rng dung, chdng han nhw activity, cé thé khéi déng service nay
béng cach goi phwong thirc startService () va truydn vao mot Intent xac dinh
service, sau d6 bao gébm di liéu bat ky dé service st dung. Service nhan Intent nay
trong phwong thirc onStartCommand ().

Chang han, gia st mét activity can lwu mot sé div liéu 1én co s dir liéu trwc tuyén.
Activity nay c6 thé khéi dong mét service va truyén cho service nay di liéu can lwu
bang cach truyén mét intent vao phuong thirc startService (). Service nay nhan
intent trén trong phwong thirc onStartCommand (), két ndi véi Internet va thuc hién
giao dich co s& dir liéu. Khi giao dich nay hoan thanh, service ty dirng, ttr dé hé théng
sé hiy no.
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Chu y: Mot service sé chay trong cung tién trinh véi ('ng dung khai b4o né va mac dinh
la trong ludng chinh clia ng dung. Do vay, néu service cla ban thuc hién cac thao
tac str dung nhidu bd xt ly hodc thao tac chan trong khi ngudi diing twong tac véi mot
activity cung ng dung, service nay sé lam cham hiéu suét cta activity. Nhdm tranh
lam &nh hwéng dén hiéu suat (rng dung, ban nén khéi ddng mét ludng méi bén trong
service.

Vé co ban, ban can mé rong hai 16p sau dé tao mot service dang khéi dong:
Service

Day la 16p co ban clia moi service. Khi mé rdng |&p nay, quan trong la ban can tao
mot lubng méi trong 16'p dé thwe hién tat ca cac cong viéc cla service. Vi méc dinh
la service st dung ludng chinh clia (rng dung, nén cé thé lam cham hiéu suét cla
bt ci activity nao ma &ng dung dang chay.

IntentService

Day 14 16p con clia Service sé st dung ludng cdng viéc (worker thread) dé xa ly
toan bd yéu cau khéi dong, méi yéu cau dwoc x ly tai mot thoi diém. Pay la lwa
chon t6t nhat néu ban khéng yéu cau service ctia minh xt |y cuing luc nhiéu yéu
cau. Tt c& nhirng gi ban can lam la cai dat onHandleIntent (), la phwong
thirc s& nhan intent cho méi yéu cau khéi dong dé ban co thé thuc hién céng viéc
chay ngam.

Céac muc dudi day sé hwéng dan cai dat service clia ban bang cach s dung mét trong
nhirng I&p trén.

Ma réng I6p IntentService

Do hau hét service dang kh&i dong khong can xt ly cung luc nhidu yéu cau (day
thuwe sw 1a mét kich ban da ludng (multi-threading) nguy hiém), nén viéc st dung 16p
IntentService dé cai dat service clia ban cé thé 1a sy Iwa chon t6t nhét.

Lép IntentService thwe hién cac céng viéc sau:

«  Tao mét ludng cdng viéc mac dinh thuc thi tAt ca cac intent truyén téi phwong thire
onStartCommand () phan tach véiludng chinh cta (rng dung.

+ Tao mét hang doi (queue) cong viéc, truyén tirng intent theo tirng thoi diém
t&i phan cai dat onHandlelIntent (), d& ban khéng bao gi® phai lo l&ng vé
da ludng.

« Dirng service nay sau khi tAt ca cac yéu cau khéi dong da dwoc xi ly, d& ban
khoéng bao gi¢ phai goi phwong thirc stopSelf ().
« Cai dat mac dinh cho phwong thirc onBind () tra vé null.

+  Cai dat mac dinh cho phwong thirc onStartCommand () gi intent téi hang doii
cong viéc, sau do téi phan cai dat onHandleIntent () cta ban.

Moi diéu trinh bay & trén minh chirng cho thuc té rang tat ca nhirng viéc ban can lam
l& cai d&t phwong thirc onHandleIntent () dé thwe hién cong viec ma client yéu
cau. (Mac du vay, ban ciing can cung cdp mét phwong thirc khéi tao don gian cho
service nay).
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Sau day |a mot vi du vé cai d&t IntentService:

public class HelloIntentService extends IntentService {

/‘k*

* Can mdét phuong thtc khdi tao, va phai goi phuong thtc khdi tao *
cia 1lép cha IntentService (String)véi tén cua ludng cdébng viéc.
=Y

public HelloIntentService () {

super (“HelloIntentService”) ;

J*x
* IntentService goi phuong thiéic ndy trong ludng céng viéc mic dinh
* Khi phuong thtc tra vé két qua, IntentService diung
* service khi thich hop.
Y
QOverride
protected void onHandleIntent (Intent intent) {
// Théng thudong, ban s& thuc hién mdét vai thao téc tai day,
// chdng han nhu tai file vé.
// Trong vi du nay, chung ta chi tam nghi (sleep)
// chuong trinh trong vong 5 gidy.
long endTime = System.currentTimeMillis () + 5*1000;
while (System.currentTimeMillis ()< endTime) {
synchronized (this) {
try {
wait (endTime -System.currentTimeMillis()):;
} catch (Exception e) {

}

TAt ca nhitng gi ban can la: Mét phwong thirc khéi tao va cai dat phuwong thirc
onHandleIntent ().

Néu ban ciing quyét dinh ghi d& cac phwong thirc callback khac, chang han nhw
onCreate (), onStartCommand () hodc onDestroy (), hdy ddm bdo ban goi
phwong thirc cha clia ching, d& ITntentService cd thé xir ly ding chu ky séng ctia
ludng cong viéc.

Vi du, phuong thirc onStartCommand () phai trd vé cac thao tac dwoc cai dat mac
dinh (day 1a cach g intent dén onfandleIntent ()):
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@QOverride
public int onStartCommand (Intent intent, int flags, int startId) {
Toast.makeText (this, “service starting”,Toast.LENGTH SHORT) .show () ;

return super.onStartCommand (intent, flags, startId);

Bén canh phuwong thirc onHandleTIntent (), chi cé mét phwong thirc ma tir o, ban
khéng cén goi I6p cha la onBind () (chi can cai dat dé service clia ban dwoc lién két
vGi thanh phan (ing dung khac).

O muc tiép theo, ban sé& dwoc hwéng dan cai d&t mot loai service twong tw bang cach
m& rong lop Service co ban. Phuwong phap nay st dung nhiéu méa hon, nhung sé
phu hop néu ban can x& ly cuing ltc nhiéu yéu cau khéi dong.

Mé rong I6p Service

Nhw ban da thdy & muc trwdc, st dung IntentService dé cai dat mot service
dang khéi dong la viéc rat don gidn. Tuy nhién, néu can service xt ly da ludng (thay vi
xt ly yéu cau khéi dong théng qua mét hang doi cong viéc), ban cé thé mé rong Iép
Service dé xi ly trng intent.

Dé so sanh, ma vi du dwdi day cai dét I6p Service thwe hién cong viéc hoan toan
giébng vi du trén (st dung IntentService). Cu thé, véi mbi yéu ciu khéi dong,
chwong trinh sé& st dung mét lubng cdng viéc dé thyc hién cong viéc va chi xt ly mot
yéu cau vao mot thei diém:

public classHelloService extends Service {
private Looper mServicelooper;

private ServiceHandler mServiceHandler;

// Trinh x& 1y (handler) nh&n théng diép tu ludng
private final class ServiceHandler extends Handler ({
public ServiceHandler (Looper looper) {
super (looper) ;
}
@Override
public void handleMessage (Message msqg) {
// Théng thudng, ban s& thuc hién mdt vai thao tac tai day,
// ching han nhu tai file vé&. Trong vi du nay, ching ta
// chi tam nghi (sleep) chuong trinh trong vong 5 gidy.
long endTime =System.currentTimeMillis ()+5*1000;
while (System.currentTimeMillis ()< endTime) {
synchronized (this) {

try {
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wait (endTime -System.currentTimeMillis());
} catch (Exception e) {
}

}
// Dung service bdng cach st dung startId, dé& khéng phai dung
// service nay khi dang xu ly cdéng viéc khéac

stopSelf (msg.argl);

@Override

public void onCreate () {
// Khéi déng ludng chay service nay. Luu y, ching ta tao mét ludng
// riéng, bdi vi service thudng chay trong ludng chinh cua tién trinh,
// day la ludng ma chung ta khéng mubn chdn. Chting ta ciing cé thé
// dit cho ludng nay mic uu tién 1a chay ngadm, d& cac thao téac
// cdn nhiéu CPU sé& khéng ngdt giao dién ngudi dung cua ching ta.
HandlerThread thread = new HandlerThread (“ServiceStartArguments”,

Process.THREAD PRIORITY BACKGROUND) ;

thread.start () ;

// Lay trinh 13p (looper) cua HandlerThread va si dung trinh nay

// cho Handler (trinh x0 1ly) cua chung ta

mServicelLooper = thread.getLooper () ;

mServiceHandler == new ServiceHandler (mServicelLooper) ;
}
@Override

public int onStartCommand(Intent intent, int flags,int startId) {
Toast .makeText (this, ”“service starting”, Toast.LENGTH SHORT) .show () ;

// V&1 mdi yéu cldu khoi ddng, gui théng diép dé khoi ddéng

// céng viéc va gui di start ID dé& ching ta cé thé nhan biét
// yéu cdu s& dung khi hoan thanh viéc nay.

Message msg = mServiceHandler.obtainMessage () ;

msg.argl = startId;

mServiceHandler.sendMessage (msq) ;

// Néu service ndy bi diung, sau khi tra lai két qua

// tu day, khdi déng lai service

return START STICKY;
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@Override
public IBinder onBind (Intent intent) {
// Chiing ta khéng cung cép lién két, do d6 tra vé& null

return null;

@Override
public void onDestroy () {
Toast.makeText (this,”service done”, Toast.LENGTH SHORT) .show () ;

Nhw ban thay, cé nhiéu viéc phailam hon |a st dung IntentService.

Tuy nhién, do ban x@ ly méi I&i goi t&i phwong thirc onStartCommand () cGa minh,
nén ban cé thé thuc hién cung lic nhiéu yéu ciu. D6 khéng phai nhirng gi vi du trén
thwe hién nhung néu mudn, ban cé thé tao mét lubng méi cho tirng yéu cau va chay
dung céach (thay vi ché cho yéu cau trwdc dé hoan thanh).

Lwu y, phwong thirc onStartCommand () phai trd vé mét sé nguyén (integer). S6
nguyén nay la mét gia tri mé ta cach hé théng nén thuc hién véi service khi hé théng ép
dirng n6 (nhw da ban & trén, cai dat mac dinh cla IntentService sé xr ly viéc nay,
mé&c du ban c6 thé tw x& Iy nd). Gia tri trd vé t phwong thirc onStartCommand ()
phai la mét trong nhitng hang sau:

START NOT STICKY

Néu hé théng dirng service sau khi phuong thirc onStartCommand () tra vé,
khéng tao lai service, trir phi c6 intent & trang thai ch& gl di. Bay la Iywa chon an
toan nhat dé tranh chay service khi khong can thiét, ciing nhw khi (’ng dung ctia
ban co thé khai dong lai bat ctr cdng viéc nao chwa hoan thanh.

START STICKY

Néu hé théng dirng service sau khi phwong thirc onStartCommand () tra vé,
hay tao lai service d6 va goi onStartCommand (), nhwng khéng gwi lai intent
cudi ciing. Thay vao dé, hé théng sé goi phwong thirc onStartCommand () Vi
mét intent c6 gia tri null, trtr phi cé intent & trang thai chd khéi ddng service nay;
trong trwdng hop dd, nhirng intent nay sé dwoc glvi di. Cach xtr ly nay phu hop véi
cac trinh phat da phwong tién (media player), hoac nhirng service twong tw, la cac
service khong thwe thi lénh, nhwng chay vé han dinh va chd thye hién cong viéc.

START REDELIVER INTENT

Néu hé thdng drng service sau khi phwong thirc onStartCommand () tra vé,
hay tao lai service va goi phwong thirc onStartCommand () véiintent cudi cling
duwoc glri t6i service. Bt ct intent & trang thai chd ndo ciing sé 1an lwot duwoc g
di. Cach xtr ly nay phu hgp véi cac service dang chi dong thwc hién cong viéc can
dwoc khdi phuc lai ngay lap tire, chdng han nhuw viéc tai file vé.
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Dé tim hiédu thém vé cac hang trd vé nay, xem tai liéu tham khao twong &ng véi
mdi hang.

Khéi dong service

Ban c6 thé kh&i dong moét service tir activity hodc thanh phan khac cAu thanh (ng
dung béng viéc truyén mot Tntent (xac dinh service dé khéi dong) vao phwong thire
startService (). Hé théng Android goi phwong thirc onStartCommand () cua
service nay va truyén Intent trén cho service dé. (Loi khuyén cho ban 1a dirng bao
gi® goi tryc tiép phwong thirc onStartCommand () ).

Vi du, mét activity cé thé khéi dong service vi du trong muc trwéc (HelloService) bang
cach slr dung mét intent twdng minh véi phwong thirc startService ()

Intent intent == new Intent(this, HelloService.class);
startService (intent) ;

Phuwong thirc startService () trd vé két qua ngay lap tirc va hé thdng Android goi
phwong thirc onStartCommand () cha service nay. Néu service chwa chay, hé théng
sé goi phwong thic onCreate () trwdc, sau do goi onStartCommand ().

Néu service khéng cung cép lién két, intent s& dwoc gl di véi phwong thirc
startService (), cling 1a ché d6 duy nhat d& két néi gitra thanh phan cta (ng
dung va service. Tuy nhién, néu ban mubn service gri két qua trd lai, client khoi
dong service cé thé tao mot PendingIntent dé broadcast (bdng phwong thirc
getBroadcast ())vaphat PendingIntent nay tdi service trong Intent khéi dong
service. Nh&r d6, service c6 thé dung broadcast dé guvi két qua di.

Néu c6 nhiéu yéu ciu khéi dong service thi sé& c6 nhiéu 1&i goi phwong thirc
onStartCommand () twong ng. Tuy nhién, chi can cé moét yéu cau dirng
service (bang phwong thirc stopSelf () hodc stopService ()) la cé thé
dwng service duoc.

Dung service

Mot service dang khéi dong phai quan ly vong ddi clia chinh né. Nghta 1a, hé thdng sé
khéng dirng hodc hily service nay, trir phi hé théng can khéi phuc bd nhé va service
tiép tuc chay sau khi phwong thirc onStartCommand () trd vé. Do dd, service phai
tw dirng bang cach goi phwong thirc stopSel £ (), hodc goi thanh phan khac cé thé
dirng service nay bdng cach goi phwong thirc stopService ().

Khi dwoc yéu ciu dirng véi phwong thirc stopSelf () hodc stopService (), hé
thdng sé& hay service ngay khi c6 thé.

Tuy nhién, néu service ctia ban x ly nhiéu yéu ciu onStartCommand () cung ldc,
ban khéng nén dirng service khi dang thwc hién xtr ky mot yéu cau khéi dong, béi vi
ban cé th& nhan mot yéu cau khdi ddng méi (viéc dirng service & cudi yéu ciu dau
tién c6 thé sé két thic & yéu cau thir hai). Dé tranh van dé nay, ban cé thé stv dung
phwong thirc stopSelf (int) d& ddm bao rdng yéu cau dirng service ludén dwa
trén yéu ciu khdi déng méi nhat. Cu thé, khi goi phwong thirc stopSelf (int),
ban truyén vao ID cuia yéu cau khéi déng (cling chinh la startld dwoc gl téi phwong
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thirc onStartCommand () ) twong ng véi yéu ciu dirng service cha ban. Sau dé,
néu service da nhan mét yéu cau khéi ddng méi trwde khi ban co thé goi phwong thire
stopSelf (int), ID sé khdng phu hgp va service sé khong dirng.

Chu y: Viéc trng dung ctia ban dirng service ctia né khi da hoan thanh céng viéc |a rat
quan trong, nham tranh lang phi tai nguyén hé théng va tiéu tén dién nang. Néu can, cac
thanh phan khac cé thé dirng service bang cach goi phwong thirc stopService ().
Tham chi, néu cé thé kich hoat lién két cho service nay, ban phai luén tw dirng service
néu da tirng nhan dwoc | goi téi onStartCommand ().

Dé& tim hiéu thém vé vong ddi clia mot service, xem muc “Quan ly vong ddi cla service”
bén duwdi.

Tao service ¢0 lién két

Service c6 lién két (bound service) la thanh phan cho phép cac thanh phan (rng dung
khac lién két v&i né bang cach goi phwong thirc bindService () twong (rng dé tao
mot két ndi lau dai (va nhin chung la khéng cho phép cac thanh phan khac khéi déng
n6 bang 161 goi phwong thivc startService ().

Ban nén tao mot service lién két khi muén twong tac véi service kiéu nay tir activity
va cac thanh phan khéac trong ng dung, hodc cung cidp mét sé chirc nang clia (rng
dung cho nhirng &ng dung khéac, théng qua viéc giao tiép lién tién trinh (interprocess
communication - IPC).

Muén tao mét service lién két, ban phai cai d&t phuong thirc callback onBind () détra
vé mot I1Binder dinh nghia giao dién ding cho viéc két néi véi service. Sau do, cac
thanh phan (rng dung khac c6 thé goi phwong thirc bindService () dé truy xuat vao
giao dién nay va bat dau goi cac phwong thirc trén service. Service chi tén tai dé phuc
vu thanh phan (rng dung dwoc gan véi né; do dd, khi khéng con thanh phan gan voi
service ni¥a, hé thdng sé& hiy service (ban khéng can dirng service lién két nhw cach phai
thwe hién voi service dang khéi dong thong qua phwong thirc onStartCommand () ).

Dé tao mot service lién két, viec can lam trwdc tién la ban phai dinh nghia giao dién
xac dinh cach mét client giao tiép véi service néy Giao dién gilra service va client phéi
la mét ban cai dat ciia TRinder va ciing la két qua ma service cta ban phal tra vé
tr phwong thirc callback onBind (). Khi client nhan IBinder, client cé thé bat dau
twong tac voi service thdng qua giao dién nay.

Cung ltc, nhiéu client co thé gan véi mot service. Khi dang twong tac véi service, client
goi phwong thivc unbindService () dé& ngatlién két. Khi khéong con client lién két voi
service, hé théng sé hiy service.

C6 nhiéu cach dé cai d&t mot service cé lién két va ban cai dat service nay phirc tap
hon so vé&i service dang khéi dong. Do d6, phan thdo luan vé service c6 lién két nam
trong mét tai liéu riéng vé “Bound Services” (“Service co lién két").

GUi théng bao téi ngudi dung

Khi dang chay, mét service co thé thdng bao véi ngudi dung vé cac sy kién bang cach
str dung Thong bao nhanh (Toast Notifications) hodc Thong bao qua thanh trang thai
(Status Bar Notifications).
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Thoéng bao nhanh la théng diép xuét hién tam thai trén mét ctra sb hién tai, sau d6 bién
mat. Trong khi d6, mét théng bao qua thanh trang thai cung cap mét bidu twong trén
thanh trang thai cung véi mot thong diép, tir d6 ngudi dung cé thé chon dé thuc hién
mot hoat ddng (chang han nhw khéi dong mét activity).

Thoéng thwéng, théng bao qua thanh trang thai la ky thuat tét nhat khi da hoan thanh
mot sb cong viéc chay ngdm (chéng han nhuw hoan thanh tai file v&) va gid thi nguoi
dung c6 thé thao tac trén d6. Khi ngudi diing chon théng bao tir view mé rong, théng
bao co thé khéi dong mét activity (chdng han nhw hién thi file vira tai vé).

Xem phan hwéng dan lap trinh vé Toast Notifications hodc Status Bar Notifications dé
tim hiéu thém thong tin.

Chay service trong ché dé man hinh chinh

Service man hinh chinh (foreground service) la service dwoc cho la nhirng thir ma ngui
dung cé thé chi déng thdy dwoc va do dé khong phai la thanh phdn ma hé thdng sé hay
khi con it bd nhé. Mbi service man hinh chinh phai cung cAp mét théng bao cho thanh
trang thai, nam duwéi tiéu d& “Ongoing” (dang tién hanh), diéu nay cé nghia la théng bao
trén khong thé bj bd di, trt phi service bi dirng hoac bi loai khéi man hinh chinh.

Vi du, nén thiét lap mét trinh choi nhac (music player) phat nhac tir mot service dé chay
trong ché d6 man hinh chinh, vi ngudi diing nhan thirc rd vé hoat dong cta trinh nay.
Thoéng bao trong thanh trang thai cé thé hién thj bai hat hién tai, ddng thoi cho phép
ngwdi dung khéi ddng mét activity dé& twong tac véi trinh nghe nhac.

Pé& yéu ciu service duoc chay trong ché d& man hinh chinh, goi phwong thic

startForeground (). Phuwong thirc nay str dung hai tham sé: Mot sé nguyén xac
dinh théng bao va doi twong Notification cho thanh trang thai. Vi du:

Notification notification = new Notification (R.drawable.icon,
getText (R.string.ticker text), System.currentTimeMillis());
Intent notificationIntent = new Intent (this, ExampleActivity.class);
PendingIntent pendingIntent = PendingIntent.getActivity (this, O,
notificationIntent,0);
notification.setLatestEventInfo (this, getText (R.string.notification title),
getText (R.string.notification message), pendinglntent);
startForeground (ONGOING NOTIFICATION ID, notification);

Chu y: ID sé nguyén ban cung cap cho phwong thirc startForeground () phai
khac 0.

Dé loai service khdi ché dd man hinh chinh, goi phwong thirc stopForeground ().
Phwong thirc nay nhan mét tham sb kiéu boolean, cho biét liéu cé nén loai théng bao
trén thanh trang thai hay khéng. Phuong thire nay khéng dirng service. Tuy nhién, néu
ban dirng service trong khi service nay van chayd man hinh chinh, théng bao nay ciing
sé bi loai.

Dé tim hiéu thém vé théng bao, xem phan “Creating Status Bar Notifications” (“Tao
thong bao qua thanh trang thai”).
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Quan ly vong doi cuia service

Vong doi cla service don gidn hon rat nhidu so véi vong ddi cia mét activity. Tuy
nhién, viéc chu trong t&i cach service dwgc tao va bj hlly tham chi con quan trong hon,
vi mét service cé thé chay ngdm ma ngudi dung khéng biét dwoc.

Vong doi cla service - tir khi dwoc tao téi khi bi hly - ¢ thé tuan theo hai cach khac
nhau sau:

Service dang khéi dong

Service dugctaokhithanh phdnkhaccltarngdunggoiphwongthtrcstartService ().
Sau do, service sé chay vé han dinh va phai tw dirng béng cach goi phuong thirc
stopSelf (). Thanh phan khac ciing cé thé dirng service nay bang cach goi phwong
thirc stopService (). Khi service bj dirng, hé théng sé hily service nay.

Service c6 lién két

Service dwoc tao khi thanh phan khac (mét client) goi phwong thirc bindService ().
Sau d6, client sé& két néi v&i service nay théng qua giao dién IBinder. Client cling cé
thé ngét két ndi bang cach goi phwong thirc unbindService (). Nhiéu client cé thé
cung lién két v&i cling mot service va khi tat ca cac client nay ngét lién két, hé thong sé
hay service. (Service kiéu nay khéng can ty ding).

Hai cach nay khéng hoan toan tach biét. B&i vi, ban co thé lien két vai mot service da
duwoc khéi dong béng phuong thirc startService (). Vi dy, mdt service am nhac
chay ngam cé thé dwoc khéi tao thong qua | goi phwong thirc startService () véi
mot Intent xac dinh nhac dwoc phat. Sau d6, kha nang 1a khi ngwdi ding muén thwe
hién mot s didu khién trén trinh choi nhac nay hodc 14y thdng tin vé& bai hat hién tai,
mot activity co thé lién két voi service nay bang I&i goi phwong thirc bindService ().
Trong trwdng hop nhw vay, phwong thirc stopService () hoac stopSelf () khdng
thwe sw dirng service cho dén khi tat ca céc client ngat lién két.

Cai dat cac phuong thic callback lién quan dén vong doi

Twong ty activity, mdt service cé cac phuong thirc callback lién quan dén vong ddi ma
ban c6 thé cai dat dé diéu khién nhirng thay déi bén trong trang thai clia service va thuc
hién cac cong viéc tai thoi diém thich hop. Service khung (skeleton service) dudi day
minh hoa tat ca cac phwong thirc vé vong ddi:

public class ExampleService extends Service {
int mStartMode; // cho biét céch xu& 1y khi service bi dung
IBinder mBinder; // giao dién cho client lién két
boolean mAllowRebind;// cho biét cé nén st dung
// phuong thtc onRebind hay khéng
@Override
public void onCreate () {

// Service dang dugc tao
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@QOverride
public int onStartCommand (Intent intent, int flags, int startId) {
// Service dang dugc khdéi ddéng, do mdét 1oi goi

// téi phuong thic startService ()

return mStartMode;

}

@QOverride

public IBinder onBind(Intent intent) {
// Mot client dang lién két véi service
// qua phuong thiic bindService ()

return mBinder;

}

@Override

public boolean onUnbind(Intent intent) {
// T4t ca cac client ngdt lién k&t bang phuong thtc unbindService ()
return mAllowRebind;

}

@Override

public void onRebind(Intent intent) {
// Mot client sé& dugc lién két véi service
// bang phuong thtc bindService(),

// sau khi phuong thiic onUnbind() duoc goi
}
@Override
public void onDestroy () {

// Service khéng coén dugc su dung va dang bi huy

Ghi cha: Khéng gibng nhu cac phwong thire callback lién quan dén vong doi cta
activity, ban khéng can goi ban cai dat Iép cha clia nhirng phwong thirc callback nay.
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Hinh 2. Vong ddi cla service. Biéu dd bén trai minh hoa vong doi khi service duoc
tao bang phwong thirc startService (). Biéu dd bén phai minh hoa vong doi khi

service dwoc tao bdng phuong thirc bindService ().
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Bang cach cai dat nhixng phwong thirc nay, ban cé thé diéu khién hai vong lap 16ng
nhau cla vong doi service:

Toan bd vong de&i (entire lifetime) clia mot service la khodng thdi gian gitra thoi
diém goi phwong thirc onCreate () va thdi diém phwong thirc onDestroy ()
tra vé két qua. Twong tw activity, mot service thwc hién cac thiét 1ap ban dau cua
né trong phwong thirc onCreate () va giai phdng tat ca tai nguyén dang gitr trong
phwong thirc onDestroy (). Vi du, moét service nghe nhac cé thé tao ludng phat
nhac trong phwong thirc onCreate (), sau d6 dirng ludbng nay trong phwong thirc

onDestrovy ().

TAt ca cac service déu goi hai phwong thirc onCreate () va onDestroy (), bét
ké ching dwoc tao bdng phwong thirc startService () haybindService ().

Vong doi séng (active lifetime) cla service bat dau bang I&i goi phuong thire
onStartCommand () hodc onBind (). M&i phwong thirc s& xt ly Intent dwoc
chuyén dén tlr phwong thirc startService () hay bindService ().

Néu service dwoc khéi dong, vong doi sbng sé két thic cung thoi diém voi thei
diém két thic toan bo vong doi (service van hoat dong ngay cé sau khi phwong
thirc onStartCommand () trd vé). Néu service ¢ lién két, vong doi sdng sé két
thuc khi phwong thirc onUnbind () tré vé.

Ghi chi: Mac du moét service dang khéi dong bi dirng béi 1&i goi phwong thire
stopSelf () hodc stopService (), song khéng cé phwong thire callback nao
twong wng cho service (khéng cé phwong thire callback onStop () ) . Do vay, trwv
phi service dwoc lien két vdi mot client, hé théng mai hdy service nay khi né bi
dirng - onDestroy () chila phwong thire callback dwgc nhan.

Hinh 2 minh hoa cac phuong thirc callback dién hinh ctia mét service. M&c du hinh
nay tach biét nhirng service do phwong thirc startService () tao ra va cac
service tao thanh tir phwong thirc bindService (), nhwng hdy nhé rang bt oty
service nao, khdng quan trong la dwgc khéi ddng theo cach nao, cling c6 kha nang
cho phép client lién két v&i service dé. Do vay, mét service dwoc khéi dong dau tién
béng phwong thirc onsStartCommand () (khi mét client goi startService ()
van cé thé& nhan mot I goi téi onBind () (khiclient goi bindService ()).

DPé tim hiéu thém vé& cach tao service cung cép lién két, xem tai liéu “Bound
Services” (“Service co lién két”). Chi tiét vé phwong thirc callback onRebind ()
dwoc trinh bay trong muc “Managing the Lifecycle of a Bound Service” (“Quan ly
vong doi cua service co lien két”) cla tai lieu trén.

13. Ld&p BroadcastReceiver

Téng quan vé I6p BroadcastReceiver

BroadcastReceiver la Iép co s& chira ma dung dé nhan intent do phwong thirc
sendBroadcast () gi toi.
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Néu ban khéng can givi broadcast trén nhiéu (rng dung, hay can nhéc dung I6p nay véi
l6p LocalBroadcastManager thay vi thém nhiéu chirc ndng chung sé dwoc mo ta
sau day. Viéc nay sé gilp ban cai dat hiéu qua hon nhiéu (khdng can cac giao tiép tién
trinh chéo), ddng thdi cho phép ban tranh phai ban tam dén nhirng van dé bao mat
lién quan t&i viéc cac rng dung khac co thé nhan hoac gWi tin hiéu broadcast cta ban.

Ban cé thé ding ky déng mot thé hién cua I&p nay bang phuwong thic
Context.registerReceiver (), hodc phat hanh tinh moét ban cai dat
thong qua thé <receiver> trong file AndroidManifest.xml.

Ghi chu: Néu dang ky mot trinh nhan trong ban cai dat phwong thic
Activity.onResume (), ban nén hdy dang ky & phuwong thtrc Activity.
onPause (). (Ban sé& khéng nhan intent khi da ding trinh nhan, va diéu nay
sé& lam gidm nhirng phu tai (overhead) khéng can thiét). Brng hiy dang
ky trong Activity.onSavelInstanceState (), vi phwong thirc nay sé
khéng duwoc goi néu ngudi dung quay lai ngan xép history (lich si).

C6 hai I&p broadcast chinh co thé dwoc nhan:

Broadcast thworng (normal broadcast) (dwoc glri di bang cach ding phwong thire
Context.sendBroadcast) la kiéu broadcast khéng ddng bd hoan toan. Tat ca
cac trinh nhan broadcast chay déu theo thir tw khong xac dinh, thuweng 1a cung luc.
Cach truyén nay hiéu qua hon, nhwng ciing cé nghia 1a trinh nhan khéng thé st dung
két qua hoac ngirng API (Application Programming Interface - Giao dién 1ap trinh (rng
dung) tai day.

Broadcast theo thir tw (ordered broadcast) (dwoc gt di bang cach dung phuwong
thirc Context.sendOrderedBroadcast) dwgce g t&i mot trinh nhan tai mét thoi
diém. Khi m6i trinh nhan thuc thi theo thir tw, trinh nay cé thé nhan ban két qua cho
trinh nhan tiép theo, hodc c6 thé nglrng hoan toan broadcast dé khéng chuyén broad-
cast nay t&i trinh nhan khac. Thir tw chay cla cac trinh nhan c6 thé dwoc quan ly bang
thudc tinh android:priority cla bd loc intent phu hgp; nhivng trinh nhan ¢é cung
mirc wu tién sé chay theo thi tw bat ky.

Tham chi, trong trwéng hop broadcast thudng, hé théng cé thé roi vao mét sb tinh thé
c6 thé khoi phuc viéc broadcast t&i mét trinh nhan riéng. Cu thé, cac trinh nhan co thé
yéu ciu tao mét tién trinh, d& chi mét trinh nhan chay riéng nham tranh céc tién trinh
m&i lam qua tai hé théng. Tuy nhién, trong tinh hudng nay, viéc x& ly v& nghia van la
khong theo thi tw: Cac trinh nhan nay van khéng thé tra vé két qua hoac ngirng viéc
broadcast cuia chung.

Lwu y, mac du I&p Intent dwgc dung dé gl va nhan céc tin hiéu broadcast, nhung
co ché Intent broadcast & day hoan toan khac so v&i nhirng Intent dwoc siv dung
dé kh&i dong cac Activity théng qua phwong thirc Context . startActivity ().
Khoéng cé co ché dé déi twong BroadcastReceiver thdy hodc bat Intent dwoc
dung v&i phwvong thrc startActivity () ;twong tw, khi broadcast mét Intent, ban
sé& khong bao gid tim thdy hodc khéi dong mot Activity. V& méat nglr nghia, day la hai
thao tac rat khac nhau: Viéc khai dong mot Activity béng Intent Ia mét thao tac chay
trén man hinh chinh (foreground), lam thay ddi nhivrng gi ngwéi dung hién dang twong
tac; viéc broadcast mot Intent 1a mot hoat dong chay ngdm ma nguoi ding thwong
khéng nhan théy.
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L&p BroadcastReceiver (khi khéi ddng gidng nhw mét thanh phan théng qua thé
<receiver> trong file ké khai) [& mét thanh phan quan trong trong toan bd vong doi
cta (rng dung. Xem thém vé toan bd vong doi ctia (rng dung tai muc “Kién thirc co ban
vé (rng dung”.

Chu dé nay sé thao luan vé cac noi dung:

1. Bao mat.

2. \Vong doi cla trinh nhan.

3. Vong doi cta tién trinh.

Huéng dan phat trién chuong trinh

D& tim hiéu thém thong tin v& cach s dung I&p nay dé nhan va x ly intent, mdi ban
doc phan hwéng dan danh cho nha phat trién “Intents and Intent Filters” (“Intent va bd

loc Intent”).

Bao mat

Cac trinh nhan dwoc st dung véi cac API (giao dién [ap trinh (’ng dung) Context
bang tinh nang da (rng dung (cross-application) tw nhién ctia ching, nén ban phai tinh
dén kha ndng nhirng rng dung khac cé thé lam dung viéc str dung ctia ban trén cac
trinh nhan nay. Mot s6 van dé can can nhéc sau:

*  Namespace cua Intent phai la toan cuc (global). Hay ddm bao tén action cla Intent

va cac chudi khac phai dworc viét trong namespace cla chinh ban; néu khong, ban
c6 thé vo tinh gay xung dét véi cac (rng dung khac.

*  Khi ban st dung phwong thirc registerReceiver (BroadcastReceiver,
IntentFilter), mot ’ng dung bét ky cé thé gl broadcast téi trinh nhan da
dwoc dang ky nay. Ban c6 thé diéu khién déi twong dwoc broadcast téi trinh nhan
théng qua cac quyén dwoc mo ta bén dudi.

*  Khi ban phat hanh trinh nhan trong file ké khai ciia rng dung va xac dinh bd loc
intent cho file nay, cac rng dung khac c6 thé guvi broadcast téi trinh nhan trén ma
khong can quan tam t&i bo loc ma ban xac dinh. Dé tranh khéng cho nhirng (rng
dung khéac gtvi broadcast t&i, hay cung cap thudc tinh dé trinh nhan nay khéng bi
cac tac nhan bén ngoai truy cdp la android:exported="false”.

* Khiban s dung sendBroadcast (Intent) hodc cac phwong thirc lién quan,
thworng thi bat c (’ng dung nao khac ciing c6 thé nhan cac broadcast nay. Ban cé
thé diéu khién déi twong co thé nhan nhivng broadcast nay bang cac quyén duoc
mo t& bén dwdi. Mot cach khac la khéi dong voi hdng TCE CREAM SANDWICH,
ban ciing c6 thé gi6i han viéc broadcast mét cach an toan cho mét (rng dung bang
Intent.setPackage.

Cac van dé trén sé khong ton tai néu ban sir dung LocalBroadcastManager, do
cac intent tién hanh broadcast déi twong nay khong bao gid ra khai tién trinh hién tai.

Cac quyén truy cap co6 thé cho phép xac dinh hoac trinh gvi (sender) va trinh nhan
broadcast.
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Dé ép budc motquyén khi gtvi, ban cung cip mét ddi sé permission khéac null cho phwong thire
sendBroadcast (Intent, String) hodc sendOrderedBroadcast (Intent,
String, BroadcastReceiver, android.os.Handler, int, String,
Bundle) . Chi nhitng trinh nhan c6 quy&n nay (bang cach yéu cau quyén thong qua thé
<uses-permission> trong file AndroidManifest . xml) méi ¢ thé nhan broadcast.

Dé ép budc mdt quyén khi nhan, ban cung cap dbi sb permission khac null khi dang
ky trinh nhan cua ban - khi goi phwong thirc registerReceiver (BroadcastRe
ceiver, IntentFilter, String, android.os.Handler), hodctrongthé
tinh <receiver> cla file AndroidManifest.xml do ban phat trién. Chi cac déi
twong broadcast (broadcaster) cé quyén trén (bang cach yéu ciu quyén trén voi thé
<uses-permission> trong file AndroidManifest.xml cla dbi twong nay) mai
c6 thé glri mét Intent t&i trinh nhan.

Xem tai liéu hwéng dan “Security and Permissions” (“Quyén va bao méat”) dé tim hiéu
thém théng tin vé quyén va bdo mat.

Vong ddi cta trinh nhan

Péi twong BroadcastReceiver chi ton tai trong thoi han cla loi goi téi phwong
thirc onReceive (Context, Intent).Khi mé cla ban tra két qua vé tir ham nay,
hé théng sé cho rang déi twong BroadcastReceiver da hoan thanh va khéng con hoat
dong niva.

Viéc nay cé tac dong quan trong dén nhitng gi ban cai dat trong phwong thirc
onReceiver (Context, Intent): Batcl thi gi yéu ciu thao tac khong ddng bod
déu khong dwoc xt ly tai day, vi ban sé phai tra két qua vé tir ham nay dé xt Iy thao tac
khéng déng bo. Tuy nhién, tai diém d6, ddi twong BroadcastReceiver khéng con
hoat ddng, nén hé thdng sé tw y két thuc tién trinh ctia déi twong nay trudc khi thao tac
khong déng bd hoan thanh.

Cu thé, ban sé& khong hién thi hop thoai hodc lién két véi mot service tlr bén trong
déi twong BroadcastReceiver. D& v&i hop thoai, ban cé thé st dung APl cla
NotificationManager.Ddivaiservice, bancothé dungContext.startService ()
dé glri 1&nh t6i service nay.

Vong d&i chia tién trinh
Mét tién trinh dang thuc thi dbi twong BroadcastReceiver (nghia la, dang chay ma

trong phwong thirc onReceive (Context, Intent))dwocxem latién trinh chay trén
man hinh chinh (foreground) va sé dwoc hé thdng duy tri, triv phi bd nhé cuc ky qué tai.

Khiban trdkét qua vé tr phuwong thirc onReceive (), dbitwongBroadcastReceiver
khong con hoat déng niva, tién trinh chira ddi twong nay sé chi quan trong déi voi
nhirng thanh phan cta (ng dung khac chay trong dé. Diéu nay cuc ky quan trong, vi
néu tién trinh chi host déi twong BroadcastReceiver (trwdng hop thuweng gap dbi
v&i cac irng dung ma ngudi dung khdng bao gio hodc hién dang khéng twong tac),
sau khi trd két qua vé tir phwong thirc onReceive (), hé théng sé coi tién trinh nay
la rdng, ddng thi nhanh chéng ngét né dé danh tai nguyén cho nhirng tién trinh khac
quan trong hon.

287


http://developer.android.com/reference/android/content/Context.html#sendBroadcast(android.content.Intent, java.lang.String)
http://developer.android.com/reference/android/content/Context.html#sendOrderedBroadcast(android.content.Intent, java.lang.String, android.content.BroadcastReceiver, android.os.Handler, int, java.lang.String, android.os.Bundle)
http://developer.android.com/reference/android/content/Context.html#sendOrderedBroadcast(android.content.Intent, java.lang.String, android.content.BroadcastReceiver, android.os.Handler, int, java.lang.String, android.os.Bundle)
http://developer.android.com/reference/android/content/Context.html#sendOrderedBroadcast(android.content.Intent, java.lang.String, android.content.BroadcastReceiver, android.os.Handler, int, java.lang.String, android.os.Bundle)
http://developer.android.com/reference/android/R.styleable.html#AndroidManifestUsesPermission
http://developer.android.com/reference/android/content/Context.html#registerReceiver(android.content.BroadcastReceiver, android.content.IntentFilter, java.lang.String, android.os.Handler)
http://developer.android.com/reference/android/content/Context.html#registerReceiver(android.content.BroadcastReceiver, android.content.IntentFilter, java.lang.String, android.os.Handler)
http://developer.android.com/reference/android/R.styleable.html#AndroidManifestReceiver
http://developer.android.com/reference/android/R.styleable.html#AndroidManifestUsesPermission
http://developer.android.com/guide/topics/security/security.html
http://developer.android.com/reference/android/content/BroadcastReceiver.html#onReceive(android.content.Context, android.content.Intent)
http://developer.android.com/reference/android/content/BroadcastReceiver.html#onReceive(android.content.Context, android.content.Intent)
http://developer.android.com/reference/android/app/NotificationManager.html
http://developer.android.com/reference/android/content/Context.html#startService(android.content.Intent)
http://developer.android.com/reference/android/content/BroadcastReceiver.html#onReceive(android.content.Context, android.content.Intent)

Lap trinh Android co ban

Diéu nay cé nghia 1a, déi v&i nhivng thao tac tdn thdi gian, ban thuong st dung
Service két hop véi BroadcastReceiver dé gil tién trinh chira ton tai trong subt
thoi gian dién ra thao tac cta ban.

Téng két

L&p 16ng nhau (nested class)

BroadcastReceiver.PendingResult | Trang thai cha két qua
dwoc gitr lai cho broadcast
receiver.

Phwong thirc khéi tao public

_ BroadcastReceiver()

Phwong thirc public
final void abortBroadcast()

Thiét lap c& (flag) cho biét trinh nhan nay nén hay broadcast
hién tai; phwong thirc nay chi lam viéc v&i nhivng tin hiéu
broadcast dwoc giri thong qua phwong thire
Context.sendOrderedBroadcast.

final void clearAbortBroadcast()

X6a c& cho biét trinh nhan nay hiy broadcast hién tai.
final boolean getAbortBroadcast()

Tra vé c& cho biét liéu trinh nhan nay cé nén hdy broadcast
hién tai hay khong.

final boolean getDebugUnregister()

Trd vé& gia tri cubi cung nhan dwoc tr phuwong thirc
setDebugUnregister (boolean).

final int getResultCode()
Truy xuat ma két qua hién tai, do trinh nhan trwéc thiét lap.
final String getResultData()

Truy xuét dir liéu két qua hién tai, do trinh nhan trwéc thiét 1ap.

final Bundle getResultExtras (boolean makeMap)

Truy xuét dir liéu két qua phu tro (result extra data) hién tai, do
trinh nhan trwéce thiét 1ap.

final goAsync()

BroadcastReceiver.
PendingResult

Phwong thirc nay cé thé dwoc (ng dung goi trong phwong
thirc onReceive (Context, Intent) cho phép gilr tin
hiéu broadcast hoat dong sau khi dwoc tra vé tir phuwong thirc
onReceive (Context, Intent).
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Lap trinh Android co ban

final boolean isInitialStickyBroadcast()
Tra vé true néu trinh nhan dang x ly gia tri khéi tao cla tin
hiéu broadcast kiéu sticky (dinh) - gia tri nay dwoc broadcast
sau cuing va hién dang dwoc Iwu gilr trong cache sticky; b&i
vay; tai thoi diém do, gia tri nay khong phai la két qua truc tiép
clia mét broadcast.

final boolean isOrderedBroadcast()

Tra vé gia tri true néu trinh nhan dang x&r ly mét broadcast cé
ther tu.

abstract void

onReceive(Context context, Intent intent)

Phwong thirc nay dwoc goi khi déi twong BroadcastReceiver
dang nhan mét Intent broadcast.

IBinder

peekService(Context myContext, Intent service)

Cung cép dbi twong lién két téi service dang chay.

final void

setDebugUnreqister(boolean debug)

Cung cép tap cac diéu khién tro gitip g& 16i cho nhiing |1 goi khong
phu hop v&i phwong thirc Context . registerReceiver ().

final void

setOrderedHint(boolean isOrdered)

Phwong thirc nay dwoc st dung bén trong, thiét 1ap goi y xem
dbi twong BroadcastReceiver nay cé dang chay trong ché do
c6 th ty hay khéng.

final void

setResult(int code, String data, Bundle extras)

Thay déi tAt ca cac dir liéu két qua tra vé tir viéc phat broadcast
nay; chi lam viéc v&i nhirng tin hiéu broadcast dwoc gl téi
théng qua Context.sendOrderedBroadcast.

final void

setResultCode(int code)

Thay déi ma két qua hién tai ctia tin hiéu broadcast nay; phwong
thirc nay chi lam viéc v&i nhirng tin hiéu broadcast dwoc gl
t¢i thdng qua Context.sendOrderedBroadcast.

final void

setResultData(String data)

Thay ddi di¥ liéu két qua hién tai ctia viéc broadcast nay; phwong
thirc nay chi lam viéc véi nhirng tin hiéu broadcast dwoc g
t¢i thdng qua Context.sendOrderedBroadcast.

final void

[M& réng]

setResultExtras(Bundle extras)

Thay dbi gia tri phu tro cla két qua hién tai dbi voi viec
broadcast nay; chi lam viéc v&i nhirng tin hiéu broadcast dwoc
gWri toi thong qua Context .sendOrderedBroadcast.

Cac phwong thirc thita k& (inherited method)

P Thudc Iop java.lang.Object
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Lap trinh Android co ban

Cac phuong thuc khai tao public
public BroadcastReceiver()

Puwoc dwa vao APl cdp 1 (APl level 1)

Cac phuong thuc public

public final void abortBroadcast ()

Puwoc dwa vao APl cdp 1 (API level 1)

Thiétlap c& cho biéttrinh nhan nay nén hdy viéc broadcast hién tai; chilam viéc véinhiing
tin hiéu broadcast dwoc gl t¢i thong qua Context .sendOrderedBroadcast.
Phuwong thirc nay ngan khdng cho céc broadcast receiver khac khéng nhan duworc tin
hiéu broadcast. Phuong thirc public final void abortBroadcast () van goi phwong
thirc onReceive (Context, Intent) cla déi twong BroadcastReceiver do
I&i goi phwong thirc Context . sendOrderedBroadcast truyén dén.

Phwong thirc public final void abortBroadcast () khong lam viéc véi
cac tin hiéu broadcast khéng theo th tw, chdng han nhw nhirng tin hiéu
broadcast dwoc gwri té&i tir phwong thirc Context .sendBroadcast.

public final boolean clearAbortBroadcast ()

Puwoc dwa vao APl cap 1 (APl level 1)

X6a c& cho biét trinh nhan nay nén hly viéc broadcast hién tai.
public final boolean getAbortBroadcast()
Puwoc dwa vao APl cap 1 (APl level 1)

Tra vé c& cho biét liéu trinh nhan nay co6 nén huy viéc broadcast hién tai hay khong.
Két qua tra vé
«  Tra vé true, néu hay viéc broadcast nay.

public final boolean getDebugUnregister ()

Puwoc dwa vao APl cdp 1 (API level 1)

Tra vé gia tri cudi cung nhan dwoc tir phwong thirc
setDebugUnregister (boolean).

public final int getResultCode ()
Truy xu4t ma két qua hién tai, do trinh nhan trwéc thiét 1ap.
Két qua tra vé
«  Ma két qua hién tai kiéu int.
public final String getResultData ()
Puwoc dwa vao APl cap 1 (APl level 1)
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Lap trinh Android co ban

Truy xuét dir liéu két qua hién tai, do trinh nhan trwdc thiét lap. Thweng 1a null.
Két qua tra vé
« D@ lieu két qua hién tai kiéu String; c6 thé 1a null.

public final Bundle getResultExtras (boolean makeMap)

Puwoc dwa vao APl cip 1 (API level 1)

Truy xuét div liéu két két qua phu tro (di liéu extra) hién tai, do trinh nhan truwdc
thiét lap. B4t ct thay ddi nao ban thwc hién trén Map (ddi twong ban dd anh xa) tra
vé sé& dwoc nhan ban cho trinh nhan tiép theo.

Tham sb
makeMap

Néu true thi sé thiét lap cho ban mét Map réng méi khi Map hién tai 1a null; Néu
false, ban dwoc chuén bj d& nhan mét Map null.

Két qua tra vé
«  Ban dd anh xa phu tro hién tai kiéu Map.

public final BroadcastReceiver.PendingResultgoAsync()

Puwoc dwa vao APl cap 11 (APl level 11)

Phuwong thirc nay cé thé dwoc moét (ng dung goi trong phwong thic
onReceive (Context, Intent) d& cho phép rng dung gilr viéc broadcast
nay van hoat déng sau khi phwong thirc onReceive (Context, Intent) trd
vé két qua. Khéng thay dbi thdi gian che phan héi tin hiéu broadcast mong muén
(hoan thanh trong vong 10 giay), nhwng cho phép cai dat d& chuyén nhirng cong
viéc lién quan sang ludng khac, nham tranh anh hwéng téi ludng giao dién nguoi
dung chinh do 1O (d4au vao/dau ra) cta dia.

Két qua tra vé

+ Tra vé BroadcastReceiver.PendingResult dai dién cho két qua cla
tin hiéu broadcast dang hoat dong. Ban than doi twong BroadcastRecord
da khong con hoat dong niva; tat ca cac div liéu va twong tac khac phai di
qua APl cla BroadcastReceiver.PendingResult. Phwong thic
PendingResult.finish () phai dwoc goi khi tién trinh x& ly broadcast
hoan thanh.

public final boolean isTnitialStrickyBroadcast ()

Puwoc dwa vao API cip 5 (API level 5)

Tra vé true, néu trinh nhan dang xt ly gia tri khéi tao cua tin hiéu broadcast kiéu
sticky - gia tri nay dwoc broadcast sau cung va hién dang dwoc lwu gilr trong cache
sticky; do vay, tai thoi diém dé, gia tri nay khong phai 1a két qua truc tiép ctia mot
broadcast.

public final boolean i sOrderedBroadcast ()

Puoc dwa vao API cap 5 (APl level 5)

Tra vé true, néu trinh nhan dang x& ly mot broadcast co thir tw.
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Lap trinh Android co ban

public abstract void onReceive (Context context, Intent intent)

Puwoc dwa vao APl cap 1 (APl level 1)

Phwong thirc nay dwoc goi khi déi twong BroadcastReceiver dang nhan mot
Intent broadcast. Subt thdi gian nay, ban cé thé stv dung cac phwong thirc khac
trong BroadcastReceiver dé hién thi/chinh stra gia tri két qua hién tai. Pay la
phwong thirc ludn dwoc goi trong ludng chinh cla tién trinh xt ly phwong thirc,
trtr phi ban yéu cau cu thé dé phwong thirc nay dwoc dwa vao ludng khac bang
cach sr dung phuwong thlrc registerReceiver (BroadcastReceiver,
IntentFilter, String, android.os.Handler). Khi phwong thirc nay
chay trén lubng chinh, 1&i khuyén cho ban la dirng bao gi® thwc hién cac thao tac
tdn théi gian trong phuong thire (thdi gian che (timeout) 1a 10 gidy; qua thoi gian
nay, hé théng sé cho réng trinh nhan da bi chan va mot (hng clr vién da bi hly). Ban
khong nén cai dat dé bat hop thoai popup trong phwong thirc onReceive().

Néu déi twong BroadcastReceiver dwoc phat di thong qua thé <receiver>,
ddi twong nay sé khéng hoat déng sau khi dwore tra vé tir ham nay. biéu
nay c6 nghia réng, ban khéng nén thwc hién bat ky thao tac nao tra vé két qua
mot cach khéng dong bd - cu thé, dé twong tac véi service, ban nén s dung
phuwong thc startService (Intent) thay vi bindService (Intent,
ServiceConnection, int).Néumudn twong tac véi mot service dang chay,
ban c6 thé st dung phuong thirc peckService (Context, Intent).

B Ioc Intent dwge dung trong phwong thirc registerReceiver (Broadcast
Receiver, IntentFilter) va trong file ké khai, (’ng dung khéng dam bao
viéc broadcast dwoc st dung riéng. Bo loc intent 1a goi y dé hé diéu hanh biét cach
tim trinh nhan phu hop. Chuang ta cé thé thiét ké dé trinh gvi c6 kha nang chon
broadcast t&i cac trinh nhan cu thé, bd qua viéc dung bé loc. Do vay, ban nén cai
d&t sao cho phuwong thirc onReceive () chi phan héi nhitng hoat dong da biét,
bd qua nhirng Intent khdng mudn nhan vé.

Tham s6

context
Context ma trinh nhan dang chay.

intent

Intent dang duwoc nhan.

public |Binder peekService (Context myContext, Intent service)
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Puwoc dwa vao APl cép 3 (APl level 3)

Cung cép mot ddi twong lién két (binder) t&i mot service dang chay. Pay la
phwong thirc ddng bd va sé khong khéi dong service dich néu service nay chua
hoat déng. Do d6, phwong thirc nay hoat dong tét khi dwoc goi tir phwong thirc
onReceive (Context, Intent).

Tham sé

myContext
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Context da truyén vao phwong thirc onReceive (Context, Intent).

service

La Intent chi ra service ban muép str dung. Xem thém phuwong thirc
startService (Intent) dé tim hiéu ky hon.

public final void setDebugUnregister (boolean debug)

Puwoc dwa vao APl cap 1 (APl level 1)

Cung cép tap cac diéu khién tro giip g& 16i cho nhirng I&i goi khéng phu hop
véi phwong thirc Context.registerReceiver (). Néu phwong thirc
nay dwoc goi v&i gia tri true, trwdc khi nhan két qua tra vé tr phuong thirc
registerReceiver (), callstack (ngin xép 1&i goi) cho phuong thirc Context .
unregisterReceiver () sau sé tiép tuc dwoc st dung, dwoc in ra néu sau d6
cé mot 1o goi chwa dang ky khong hop 1€ dwgc thiye hién. Lwu y, phuong thirc
nay can duy tri théng tin vé BroadcastReceiver trong subt thoi gian chay (rng
dung, tra vé vét 16i (leak) - chi dung dé g& 16i.

public final void setOrderedHint(boolean isOrdered)

Puoc dwa vao APl cp 1 (API level 1)

Phuwong thirc nay dwoc st dung bén trong, thiét lap goi y vé viéc dbi twong
BroadcastReceiver nay cé dang chay trong ché dd cé thir tw hay khéng.

public final void setResult (int code, St ring data, Bundle extras)

Puoc dwavao API ciap 1 (API level 1)

Thay dbi tat ca cac dir liéu két qua tra vé tr viéc broadcast nay; chi lam viéc véi tin
hiéu broadcast dwgc glri thdng qua Context.sendOrderedBroadcast. Toan
bd di¥ liéu két qua hién tai dwoc thay thé bang gia tri nhan vé tir phuong thirc nay.

Phwong thirc nay khong lam viéc véi cac tin hiéu broadcast khong theo thir tw,
chang han nhw nhirng tin hiéu dwoc glri t&i tir Context . sendBroadcast.

Tham sé

code

Ma két qua m&i. Thuong st dung cac hang Activity RESULT CANCELED Va
RESULT OK, mdc du y nghia thwec sy cla gia tri nay lién quan téi doi twong
broadcast.

data
D lieu két qua mai. Day 1a mot chudi bat ky giai thich cho dbi twong broad-
cast; co thé la null.

extras

Ban dd anh xa dir ligu phu tro méi. Day la gc“')i twong Bundle luu di ligu bét ky,
lién quan den dc“)i’ twong broadcast.‘ C6 thé duwoc thiét Jép [a null. D liéu nay
gop phan thay thé hoan toan ban dé anh xa hién tai (néu co).
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public final void setResultCode (int code)

Puoc dua vao API cép 1 (AP level 1)

Thay d6i ma két quad hién tai cGa tin hiéu broadcast nay; phwong thirc
setResultCode () chilam viéc v&i cac tin hiéu broadcast dwoc glvi t¢i thong
qua Context.sendOrderedBroadcast. Phwong thirc nay thwdng st dung
cac héng Activity RESULT CANCELED va RESULT OK, mac du y nghia thwc sw
cla gia tri nay lien quan dén dbi twong broadcast.

Phuwong thirc setResultCode() khéng lam viéc vé&i cac tin hiéu broadcast khong
theo thr tw, ching han nhw nhitng tin hiéu dwoc glvi t&i tlr Context .
sendBroadcast.

Tham sé
code M3 két qua méi.

Tham khao thém

. setResult (int, String, Bundle)

public final void setResultData (String data)

Pwoc dwa vao APl cdp 1 (API level 1)

Thay dbi dir lieu két qud hién tai cha viéc broadcast nay; phwong thirc
setResultData () chi lam viéc vo&i tin hiéu broadcast dwoc gri thong qua
Context.sendOrderedBroadcast. Chudi bat ky gidi thich cho dbi twong
broadcast.

Phwong thirc nay khéng lam viéc véi cac tin hiéu broadcast khéng theo thir tw,
chang han nhw nhirng tin hiéu dworc glri t&i tie Context . sendBroadcast.

Tham sé
Data  Dir liéu két qua mdi; c6 thé 1a null.

Tham khao thém

. setResult (int, String, Bundle)

public final void setResultExtras (Bundle extras)
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Tham sé
Extras Ban dd anh xa di¥ liéu phu tro' (extra) mai, c¢é thé la null
Tham khao thém

. setResult (int, String, Bundle)

14. Meo bao mat

Android cé nhi¥ng tinh ndng bdo mat dwoc xay dwng bén trong hé diéu hanh nay, gitp
giam thiéu dang ké tan suat va anh hwéng ctia cac van dé bao mat (security) ng dung.
Hé théng nay dwoc thiét ké dé ban co thé xay dwng (rng dung ctia minh mét cach déc
thu véi hé diéu hanh mac dinh va cac quyén trén file, giup tranh dwoc nhirng quyét dinh
khé khan vé bao mat.

M6t sé tinh nang bao mat cét I8i gitip ban xay dwng trng dung an toan, bao gém:

«  Cong nghé Sandbox (moi trwdng do chay rng dung) danh cho (rng dung Android,
giup cach ly di liéu trng dung cua ban v&i viéc thwe thi ma tir cac teng dung khac.

« Mot framework phat trién (rng dung cé cai san cac chirc nang bdo méat chung manh
mé, chang han nhw ky thuat ma hoéa (cryptography), quyén va IPC (Inter-process
communication - Giao tiép lién tién trinh) an toan.

+  Caccong nghé nhu ASLR, NX, ProPolice, safe_iop, OpenBSD dimalloc, OpenBSD
calloc va Linux mmap_min_addr gép phan giam thiéu rai ro lién quan dén 16i quan
ly b6 nh& théng thuwdng.

+  Heé thdng file dwoc ma hoéa (encrypted file system) cho phép bado vé dir liéu khai bi
mét hodc tranh bij thiét bj an cap.

«  Quyén cép cho ngudi dung dé gi6i han truy cap téi cac tinh ndng ctia hé théng va
di liéu ngwoi dung.

*  Quyén do trng dung dinh nghia d& quan ly di¥ liéu (’ng dung trén nén tang ctia tirng
tng dung.

Tuy nhién, quan trong la ban phai lam quen véi cac ky thuat tot nhat vé bado mat trén

hé théng Android duwgc hwéng dan trong tai liéu nay. Cac phwong phap nay sé rén cho

ban nhirng théi quen viét ma chung gitp gidm thidu kha ndng vé tinh dé 16 nhirng van
dé lién quan dén bao mat gay bét loi cho ngudi dung tng dung.

Luu tri dir liéu

Mbi lo ngai I&n nhat vé bao mat dbi véi mot ting dung Android la xem xét liéu dir liéu
ban lwu trén thiét bi co thé dwoc cac rng dung khac truy cap hay khéng. Cé ba cach co
ban dé lwu dir liéu trén thiét bi:

St dung b6 nhé trong

Mac dinh, cac file ban tao ra trén bd nhé trong chi dwoc (’ng dung cla ban truy cap.
Tinh nang bao vé nay dwoc Android thiét Iap va dwoc &p dung cho hdu hét tng dung.
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Thwdng thi ban nén tranh s dung ché do MODE_WORLD WRITEABLE hoéc
MODE_WORLD_READABLE cho céc file IPC, b&i nhitng quyén nay khéng cung cép
kha ndng gidi han truy cap lén cac ng dung cu thé, ciing nhw khéng cung cap
bat ct diéu khién nao dé dinh dang di liéu. Néu muén chia sé di¥ liéu clia ban v&i
céac tién trinh x& ly &ng dung khac, ban cé thé nghi dén viéc dung mét content
provider. Provider nay sé cung cap quyén doc va ghi cho cac rng dung khac va
c6 thé str dung quyén dong (dynamic permission) trong tirng trwdng hop cu thé.

DPé cung cap thém tinh nang bao vé cho dir liéu nhay cam, ban cé thé chon ma héa
cac file cuc bd (local file) bang cach diing mét khéa (key) dé (rng dung khéng truc tiép
truy cap dwoc. Vi dy, khéa co thé duwoc dat trong mot KeyStore va dwgc bdo vé bang
password (mat khau) ctia ngudi dung, password nay khong duwoc lwu triy trén thiét bj.
Diéu nay khong thé bao vé di¥ liéu khdi quyén quan tri (root) cé thé theo déi nguoi dung
nhap password, nhwng ciing gilp bao vé trong trwdng hop mét thiét bi va chwa ma héa
file hé théng.

St dung b6 nhé ngoai

Céac file dwoc tao trén bd nhé ngoai, chdng han nhuw thé SD, c6 thé dwoc doc va ghi
tbng thé. B6 nhé ngoai cé thé dwoc ngwdi dung di chuyén va ciing c6 thé duwgc mot
&ng dung bét ky chinh stra; do d6, ban khéng nén lwu nhirng théng tin nhay cadm vao
bd nhé nay.

Ciing nhw di liéu tir cac ngudn khdng dang tin khac, ban nén thuc hién kiém tra tinh
hop 1é clta di liéu dau vao khi xt ly di¥ liéu lwu trong bd nhé ngoai. Chung téi nhan
manh réng, ban khéng nén lwu tri cac file cé thé thue thi hoac file I&p vao bd nhé ngoai
trwée khi tién hanh nap déng (dynamic loading). Néu &ng dung ctia ban thuc hién truy
xuét file cé thé thuc thi tr bd nhé ngoai, cac file nay nén duwoc danh dau va kiém dinh
ma hoéa trudc khi nap dong.

S’ dung content provider

Content provider cung cap co ché lwu trir ¢é clu tric cé thé chi dwoc gidi han trong
&ng dung cla ban, hodc dwgc xuét ra d& nhivng rng dung khac truy cap. Néu ban
khéng dinh cho phép (rng dung khac truy cap vao content provider clia minh, hdy danh
d4u provider nay bang thudc tinh android:exported=false trong file ké khai ctia
&ng dung. Nguoc lai, ban can thiét 1ap thudc tinh android:exportedla “true” dé
cho phép ng dung khac truy cap vao di¥ liéu duoc lwu triv.

Khi tao mét content provider dwgc xuét ra cho nhirng (rng dung khac dung, ban cé thé
xac dinh mot quyén két hop cho phép doc va ghi, hodc cac quyén phan biét dé doc
va ghi bén trong file ké khai. Chung t6i khuyén nghi rdng, ban nén han ché sé quyén
dwoc yéu cau vira du cho nhirng quyén trén dé hoan thanh tac vu trwedc mét. Nhé réng,
thwdng thi viéc thém quyén sau khi gi¢i thiéu chirc ndng méi sé dé hon so véi viéc bd
bét quyén di va pha vé nhirng ngudi dung da co.

Néu ban dang dung mét content provider dé chia sé dir liéu chi trong cac (rng dung do
ban phattrién, lwa chon phuhopla st dungthuéctinh_android:protectionlevel
va thiét 1ap bao vé la “signature”. Quyén signature khéng yéu ciu xac nhan cla
ngudi diing, nén cac quyén nay cung cap trai nghiém nguwdi dung tét hon va truy cap
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c6 kiém soat hon cho di liéu content provider khi viéc truy cap di liéu cGa cac &ng
dung duoc ky v&i cung mét khoa.

Content provider ciing cé thé cung cap thém truy cap chi tiét (granular access) bang
cach khai bao thudc tinh android:grantUriPermissions va str dung cac cod
FLAG_GRANT READ URI_PERMISSION ciing nhw FLAG_GRANT WRITE_ URT_
PERMISSTION trong ddi twong Intent kich hoat thanh phan. Pham vi ctia nhirng quyén
nay c6 thé dwoc gidi han cu thé hon béi phan tir <grant-uri-permission>.

Khi truy cap moét content provider, ban can s dung cac phwong thirc truy van tham
sb hoa (parameterized query method) nhw query (), update () vadelete () dé
tranh sw can thiép cla cac 16 héng SQL injection (1a 16 héng an ninh anh hwéng truc
tiép dén co s& dir liéu va tai nguyén clia mot hé thdng Website) tiém tang tir nhirng
ngudn khéng dang tin. Lwu y, viéc st dung cac phwong thire truy van tham sb héa la
chwa du néu d6i sb selection dwoc xay dwng dwa trén s ghép néi véi di liéu nguoi
dung trwde khi gri toi phwong thire nay.

DPirng danh gia sai viéc bao mat ddi véi quyén ghi. Lwu y, quyén ghi cuing véi cau lénh
SQL cho phép xac nhan mét sé di liéu bang cach str dung sang tao ménh d& WHERE
va phan tich két qua tra v&. Vi du, ké tan cong (attacker) c6 thé sé do dwoc mot sé dién
thoai cu thé c6 mét trong ban nhat ky ghi lai cac cudc goi bang cach chinh stra mot
hang chi khi sb dién thoai nay thwc sy ton tai. Néu di liéu content provider cé c4u tric
dé phat hién, quyén ghi c6 thé twong dwong véi viéc cung cap ca quyén doc va ghi.

St dung quyén

Do hé théng sandbox Android bdo vé (rng dung khéi cac (rng dung khac, nén cac (rng
dung phai chia sé tai nguyén va dir liéu mot cach twérng minh. (Png dung thuc hién viéc
nay bang cach khai bao quyé&n chiing can dé diing cho nhirng tinh ndng bé sung khéng
dwoc sandbox co ban cung cap, bao gébm quyén truy cap tdi cac tinh néng cua thiét bi
nhw camera.

Yéu cau quyén

Chung t6i khuyén nghi nén téi thidu hoa sé quyén ma (rng dung ctia ban yéu cau. Viéc
khong truy cap vao quyén nhay cadm gitp gidm thiéu rii ro c6 thé vé tinh lam dung
nhi*ng quyén nay, tang kha ndng nguwoi dung chdp nhan (ng dung va ciing khién (ng
dung it bi tAn cdng hon. Théng thudng, néu khéng can quyén dé thwc hién chirc nang
nao dé trong chuwong trinh ctia minh, ban dirng yéu cau quyén do.

Néu c6 thé thiét ké ng dung clia ban theo cach khdng can yéu cau quyén thi tét hon.
Vi du, thay vi yéu cau truy cap t&i thong tin thiét bi d& tao mét dinh danh duy nhét, hay
tao mét GUID (Globally unique identifier - Dinh danh duy nhét toan cau) cho (rng dung
clia ban (xem muc “X ly d@ liéu ngudi dung” bén dwéi). Hodc, thay vi st dung bd nhé
ngoai (phai yéu cau quyén), hay lwu triv div liéu & bo nhé trong.

Ngoai viéc yéu cau quyén, (rng dung ctia ban c6 thé str dung <permissions> dé bdo
vé IPC rét can bdo mat cac dir liéu nhay cdm va sé dwoc xuét ra cho nhirng (rng dung
khac, chang han nhu mét ContentProvider. Nhin chung, ching t6i khuyén ban nén
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st dung cac diéu khién truy cap (access control) thay vi quyén can xac nhan ctia nguoi
dung (user confirmed permission) & nhi¥ng vi tri kha thi, vi cac quyén nay c6 thé khién
ngwdi dung béi rdi. Vi du, hay xét t&i viec str dung mirc béo vé xac nhan bang chi ky
(signature protection level) cho nhitng quyén cla giao tiép IPC gitra cac (rng dung ctia
cuing mot nha phat trién chuong trinh.

AAAAAA

xuét dir liéu thong qua IPC duy nhét c6 sén vi IPC nay cé mdt quyén xac d!nh, nhung
khong yéu ciu quyén do cho client ndo trong giao dién IPC nay.

Tao quyén

Théng thwo’ng ban nén cb gang dinh ngh|a it quyén nhat co thé trong khi van dap ung
dwoc yéu ciu vé bao mat. Viéc tao quyén mai thwong khong phé bién déi véi da sb
ng dung, do cac quyén duwoc hé théng dinh nghia thuwéng da bao phi rat nhiéu tinh
hudng. Tai vi tri thich hop, hay thuc hién kiém tra truy cap bang cach st dung nhiing
quyén da cé.

Néu phai tao moét quyén méi, hdy can nhac xem liéu ban cé thé hoan thanh tac vu nay
vé&i mirc bao vé “signature” hay khéng. Ngwoi dung sé khéng nhan thay sy c6 mat clia
quyén xac nhan bang chiv ky va khi 'ng dung thwc hién kiém tra quyén, chi cho phép
cac (rng dung dwoc xac nhan chir ky 1a ctia cing mét nha phat trién chwong trinh thi
méi co thé truy cap dwoc.

Néu mudn tao mot quyén véi mire bao vé “dangerous” (“nguy hiém”), ban phai tinh dén

mot sb van phirc tap sau:

+  Quyén phai la mét chudi dién dat ngan gon cho ngudi dung biét vé quyét dinh béo
mat ma ho dugc yéu cau thuc hién.

+  Chudi quyén phai dwoc ban dia héa cho nhiéu ngén ngir khac nhau.

«  Nguwoi dung cé thé chon khéng cai d&t ting dung néu cé quyén nao 1am ho bbi réi
hodc dwogc cho la ri ro.

«  Céc (rng dung co thé yéu cau quyén khi trinh tao quyén khong duoc cai dat.

Mbi van dé& néu trén déu 1a mot thach thire phi k¥ thuat dién hinh véi ban trong tw cach

mot nha phat trién chwong trinh, ngoai ra con khién ngudi dung béi réi. D6 13 ly do tai

sao chung t6i khéng khuyén khich ban ding mirc quyén “dangerous”.

St dung két néi mang

Cac giao dich mang vén tiém an nhiéu rdi ro vé bao mat, vi chiing bao gém viéc truyén
di liéu thwong la thdng tin riéng tw clia ngwoi dung. Moi ngwoi ngay cang canh giac voéi
cac méi lo ngai vé bdo mat trén thiét bj di dong, déc biét 13 khi thiét bi thwc hién giao dich
mang. Do d6, day la yéu tb quan trong khi r'ng dung clia ban thwc hién cac bién phap
cai dat tot nhat, huwéng téi bdo vé di liéu ngwei dung trong moi hoan canh.
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SU dung két néi mang IP

Két n6i mang trén hé diéu hanh Android khong khac nhiéu so véi cac méi trwdng Linux
khac. Méi ban tam chinh la ddm bao st dung giao thirc (protocol) phu hop véi div liéu
nhay cam, chéng han nhw HttpsURLConnection ddi vdi cac lwu lwong truy cap
Web an toan (secure web traffic). Chung téi khuyén ban nén st dung giao thiec HTTPS
thay vi HTTP & moi noi ma HTTPS dwoc server hd tro, bdi vi thiét bj di dong thuong
két ndi téi modt mang khong an toan, chadng han nhw diém truy cap Wi-Fi cong cong.

C6 thé dé dang cai dat giao tiép mirc cong méa hoa, da duwoc xac thwe bang cach st
dung 16p SSLSocket. Céc thiét bi Android thworng xuyén két ndi véi nhivng mang
khong day thiéu an toan théng qua Wi-Fi, nén viéc sir dung két néi mang an toan cho
tat ca cac rng dung két néi qua mang rat dwoc khuyén khich.

Chung t6i cling nhan thdy rang moét sé ng dung dung céng mang (network port)
localhost @& x(r ly cac IPC nhay cdm. Chung ti phan déi cach tiép can nhuw vay, vi
cac ng dung khéac trén thiét bi co thé truy cap giao dién nay. Thay vao d6, ban nén
st dung moét co ché IPC ctia Android; nhé co ché nay, viéc xac thyc cé thé thuc hién
dwoc, chang han nhuw khi ding mét Service. (Tham chi diéu nay con khéng tbt bang
st dung vong 1p nguoc (loopback) dé lien két véi INADDR ANY, b&i vi sau do ng
dung ctia ban c6 thé nhan yéu cau tlr moi noi).

M6t van dé chung nham bdo vé viéc I&p l1a ddm béo rang ban khéng tin vao nhirng
dir lieu duoc tai vé tir HTTP hodc cac giao thirc khéng an toan khac. Diéu nay bao
gdm viéc kiém tra diu vao trén WebView va bat cir phan hdi intent ndo dwoc phat
rate HTTP.

SU dung két ndi mang dién thoai

Ban dau, giao thirc SMS duoc thiét ké cho giao tiép tlr ngudi dung-tdi-ngudi dung va
khong phu hop véi (ng dung truyén dir liéu. Do han ché nay ctia SMS, nén ching toi
rat khuyén khich viéc st dung Google Cloud Messaging (Gi tin nhan qua “dam may”
Google - GCM) va mang IP d& gt tin nhé&n di liéu tr mot Web server t6i (rng dung clia
ban trén thiét bi ngwoi dung.

Hay canh giac véi viec SMS khéng dwgc ma héa hoac dwoc xac thuc can than trén
mang ciing nhw thiét bi. Cu thé, bat clr d6i twong nhan SMS nao ciing nén dé phong
viéc ngudi dung ac y gt tin nhan SMS t&i (rng dung clia ban - Khéng phan hdi nhirng
di¥ liéu SMS chwa dwoc xac thwe cé thé thwe hién cac Iénh nhay cdm. Ban ciing nén
nhan thirc dwoc rdng SMS cé thé 1a dbi twong gid mao va/hodc bj chén trén mang. Trén
chinh nhing thiét bi chay trén nén Android, tin nhan SMS ¢6 thé duoc truyén dwéi dang
céac broadcast intent; do d6, nhirng tin nhan nay cé thé bi cac (rng dung khac doc hodc
l4y cap néu c6 quyén READ _SMS.

Thuc hién kiém tra tinh hop lé ctia dii liéu dau vao

Viéc kiém tra tinh hop |1& cla dir liéu dau vao khong day da |a mét trong nhirng van dé
bao mat phé bién nhat anh huwéng téi (ng dung, bat ké cac div liéu nay dang chay trén
loai nén tang (platform) nao. Android c6 nhirng bién phap x ly mirc nén tang lam gidm
tac dong x4u clia van dé lién quan dén viéc kiém tra tinh hop 1& cta di¥ liéu dau vao lén
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&ng dung va ban nén s dung cac tinh ndng nay & bat cr noi nao cé thé. Ciing can lwu
y rang, viéc chon cac ngdn ngir an toan cé thé 1am gidm thiéu kha néng xay ra nhirng
van dé vé kiém tra dau vao.

Néu ban dang str dung ma may (native code), b4t ctr di¥ liéu nao dwoc doc tir file, dwoc
nhan théng qua mang hodc tir IPC déu cé thé tiém an nguy co gay ra cac van dé vé
bao mat. Van dé phé bién nhat 1a tran bd dém (buffer overflow), st dung sau khi da giai
phéng (use after free) va 16i ldgic off-by-one error (16i bd sét didu kién bién). Android
cung cap mot sé ky thuat nhw ASLR va DEP, gitp giam thiéu kha nang xay ra cac 15
nay, nhung khéng giai quyét dwoc tan gbc van dé&. Ban cé thé tranh nhirng sai sét nay
bang cach x ly con tré va quan ly bo dém mat cach can than.

Cac ngén ngir dong dwa trén chudi, chadng han nhw JavaScript va SQL, ciing 1a dbi
twong can kiém tra dau vao do thoat ra ky tw va cho phép chén script (script injection).

Néu ban dang s dung di¥ liéu bén trong truy van sé dwoc glii téi co sé div lieu SQL
ho&c content provider, SQL Injection 1a mét van dé&. Cach béo vé tét nhat 1a st dung
truy van tham sb hoéa, nhuw da thao luan & muc truwéc vé content provider. Giéi han cac
quyén la chi doc (only-read) hoac chi ghi (only-write) ciing lam giam kha nang gay hai
lién quan dén SQL Injection.

Néu khong thé sir dung nhirng tinh nang bao mat trén, chung tdi rat khuyén khich ban
dung céc dinh dang c4u trac div liéu tét va kiém tra xem div liéu cé phu hop véi dinh
dang mong muén hay khéng. Viéc lap danh sach den cac ky tw hodc ky tw thay thé
khong duoc sir dung c6 thé 1a mot chién lwoc hiéu qua, song ban nén tranh nhirng kj
thuat nay vi ching dé phat sinh 16i trong thuc té.

X ly dit liéu ngudi dung

Nhin chung, cach tiép can tét nhat dé bao mat di¥ liéu ngwdi dung la han ché tbi da viéc
st dung API dé truy cap dir liéu nhay cdm hodc ca nhan ctia ngudi dung. Néu cé truy
cap t&i di¥ liéu ctia ngwdi dung, ban cé thé tranh lwu trir hodc truyén thong tin, khéng
Iwu trir hay truyén di liéu. Cubi ciing, hdy can nhac xem liéu c6 cach nao dé cai dat
bang bam (hash) ho&c dang di liéu khéng dao chiéu (non-reversible) cho (rng dung
clia ban. Vi dy, tng dung cla ban c6 thé dung bang bam véi mét dia chi e-mail lam
khéa chinh, nham tranh truyén hodc lwu trir dia chi e-mail. Viéc nay lam giam kha nang
c6 thé vo tinh dé 16 di liéu, ddng thei 1am gidm co hdi cac dbi twong tan cong cb gang
lgi dung trng dung cua ban.

Néu (rng dung ctia ban truy cap théng tin ca nhan, chang han nhw password (mat khau)
hodc username (tén ngwoi dung), cdn nhé rdng mét s6 quyén tai phan (jurisdiction) co
thé yéu ciu ban cung cép chinh sach riéng giai thich viéc s& dung va lwu tri div liéu
dé. Do vay, tuan theo nhirng ky thuat bado mat tdt nhat theo cach han ché téi da viéc
truy cap vao di¥ liéu ngudi dung ciing cé thé giup don gidn héa yéu cau ngudi dung.

Ban ciing nén can nhac xem liéu tng dung clia ban c6 vé tinh dé 16 théng tin ca nhan
cho bén khac khéng, chang han nhw cac thanh phan thudc bén th ba danh dé quang
cao hodc nhirng service bén th&r ba dwoc (rng dung cla ban dung. Néu khéng chac
chan ly do tai sao mét thanh phan hoéc service can théng tin ca nhan, dirng cung cap
nhirng thong tin nay. Néi chung, gidm viéc &rng dung cla ban truy cap vao théng tin ca
nhan sé gitp gidm thiéu kha nang xay ra van dé trong linh vuc nay.
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Néu budc phai truy cap dir liéu nhay cdm, hay wéc tinh xem liéu cac théng tin nay
c6 can truyén t&i server khong, hodc liéu thao tac dé cé thé thuc hién trén client hay
khong. Ban ciing can can nhac vé viéc chay b4t c&* ma nao s dung di¥ liéu nhay cdm
trén client dé tranh truyén di dir liéu ngwdi dung.

Ngoai ra, cling cAn dam b&o rang ban khéng vé tinh dé 16 di¥ liéu ngwoi ding cho (rng
dung khéc trén thiét bi khi qua dé dai véi IPC, cac file cé thé ghi dwoc (world writable
file) hoac Céng mang. Day la moét trwdng hop dac biét lam ro ri dir liéu da dwoc bao vé
b&i quyé&n, nhw da thao luan & muc “Yéu cau quyén”.

Néu ban can mét GUID, hay tao mét sé I&n, duy nhét va lwu trir nd. Khéng s dung
dinh danh dién thoai, chéng han nhw s6 dién thoai hodc IMEI (International Mobile
Equipment Identity - S6 nhan dang thiét bi di dong trén toan thé gisi) cé thé lien hé véi
thong tin ca nhan. Cha de nay sé dwgc thdo luan chi tiét tai “Android Developer Blog”
(“Blog danh cho nha phat trién Android”).

Hay can than khi ghi nhat ky (log) trén thiét bi. Trong Android, nhat ky |a tai nguyén
dworc chia sé, c6 thé dwoc mot (hng dung c6 quyén READ _LOGS dé dang truy cap. Mac
du di& liéu nhat ky dién thoai la tam thoi va co thé xoa dwoc dé ghi lai, nhwng nhat ky
khong thich hop chira thong tin ngudi dung co thé vo tinh [am ro ri div liéu ngwdi dung
cho cac wng dung khac.

St dung WebView

Do WebView st dung ndi dung Web c6 thé bao gdm HTML va JavaScript, nén néu st
dung khéng dung cé thé gép phai nhirng van dé bao mat théong thudng, chang han nhuw
cross-site-scripting (con goi la XSS hoac CSS, thwong dwoc cho la mét trong nhirng
Iép ng dung phd bién nhat cac ky thuat hacking. N6i chung, cross-site scripting cho
thay réng ky thuat hacking dé thic ddy nhirng 16 hdng trong ma ctia mét trng dung Web
dé& cho phép mot ké tAn cong givi ndi dung ddc hai tlr mot ngwdi dung cudi va thu thap
mot sb loai di¥ liéu tir cac nan nhan). Android chira mot sé co ché gitp gidm thiéu pham
vi anh hwéng clia nhirng van dé nay bang cach gi¢i han kha nang clia WebView cho
mot s6 chirc nang nhé clia tng dung.

Néu (rng dung clia ban khong tryc tiép st dung JavaScript bén trong WebView, dirng
goi phwong thirc set JavaScriptEnable (). Mot sé ma mau st dung phwong thirc
nay, va co thé ban sé dung lai véi cling muyc dich trong (rng dung san phdm. Do d6, hay
loai bd I goi phwong thire nay néu khéng can thiét. Mac dinh, iebView khdng thuc
hién JavaScript, nén khong thé xay ra cross-site-scripting.

S& dung phuong thirc addJavaScriptinterface () trong cac xi ly cu thé, vi
phwong thirc nay cho phép ma JavaScript thwc hién thao tac thuwdng chi danh cho trng
dung Android. Néu st dung phwong thirc nay, chi cho phép tac dong trén nhirng trang
Web ma tat ca dir liéu dau vao déu dang tin. Néu cho phép dau vao khdng dang tin, ma
JavaScript doc c6 thé xtr ly cac phwong thire Android trong (rng dung clia ban. Néi chung,
chung t6i khuyén khich chi st dung phwong thirc addJavaScriptInterface ()
cho ma JavaScript bén trong APK (rng dung cua ban.

Néu tng dung truy cap di liéu nhay cdm bang mét ebView, cé thé ban mudn dung
phuwong thirc clearCache () dé xéa nhirng file dwoc lwu trik cuc bd. Phan header
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phia server kiéu nhu no-cache (khéng lwu cache) cé thé dwoc dung dé quy dinh rang
mot tng dung khéng nén lwu cache ndi dung cu thé.

Xt ly chiing thuc

Nhin chung, chung t6i khuyén nghi ban nén han ché téi da viéc yéu cau chirng thuc
ngwdi dung (user credential) - d& dé& nhan ra cac vu tAn cong gia mao (phising attack),
va nhirng vu nay ciing it cé kha nang thanh céng. Thay vao dd, hay sir dung token xac
thwe (authorization token) va lam méi token nay.

Néu cé thé, ban khéng nén lwu trir username (tén ngudi dung) va password (mat
khau) trén thiét bi. Thay vao d6, hay thuc hién xac thwc khéi tao béng cach st dung
username va password dwoc nguwdi diing cung cap, sau d6 st dung token xac thuyc ddi
Vi service cu thé trong thdi gian ngan.

Céac service ma nhiéu trng dung nén duoc truy cap str dung AccountManager. Néu
c6 thé, hay dung 16p AccountManager dé& x& ly nhivng service dwa trén “dam may”
va khong lwu trir password trén thiét bi.

Sau khi dung AccountManager dé truy xudt mét Account, CREATOR trwdc khi
truyén di trong chirng thuwc bat ky, ban sé khéng bi roi vao tinh trang vé tinh truyén sai
chrng thye t¢i vng dung.

Néu chirng thuc chi dwoc dung trong nhirng (rng dung do ban phat trién, ban cé thé
kiém tra (rng dung truy cap vao AccountManager bang cach sir dung phuong thirc
checkSignature (). Mt khac, néu chi cé mét iing dung dung chirng thuc nay, ban
c6 thé sir dung mét KeyStore (d6i twong lwu khda) dé lwu triv.

S’ dung ky thuat ma héa

Ngoai viéc cung cap co ché cach ly di¥ liéu, hd tro ma hoa toan bo file hé théng va cung
cép kénh giao tiép an toan, Android con cung cap rat nhiéu thuat toan bao vé di liéu
nho st dung ky thuat ma hoa (cryptography).

Nhin chung, hay c6 gang st dung murc thyc thi cao nhéat ciia framework da co tw trwée
dé hé tro trieerng hop st dung clia ban. Néu can truy xuat an toan mét file tir noi da biét,
mot URI HTTPS don gidn c6 thé phi hop va khéng can dén ky thuat ma héa. Néu can
mot 6ng bdo mat (secure tunnel), hdy xem xét stv dung Ht tpsURLConnection hodc
SSLSocket thay vi viét giao thirc clia chinh ban.

Néu ban dang can cai dat giao thirc riéng, chang téi rat khuyén nghi rang ban khéng
nén cai dat thuat toan ma hoéa cda riéng minh. Hay sir dung cac thuat toan ma hoa
(cryptographic algorithm) da cé nhw thuat toan ma héa AES hodc RSA dwoc cung cp
trong I&p Cipher.

S dung co ché sinh ngau nhién sb bdo mat (secure random number generator),
SecureRandom, d& khdi tao khéa ma héa bat ky, KeyGenerator. Sk dung mét
khoa khong duoc tao tir co' ché sinh ngau nhién sb bao mat thwdng lam giam dang
ké kha nang bdo mat clia thuat toan, tao diéu kién cho tan cong offline (ngoai tuyén).

Néu ban can luwu trir mot khéa dé tai st dung, hay dung co ché gibng nhw KeyStore
cung cap mét co ché lwu trir 1au dai va truy xuét khda ma hoa (cryptographic key).
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SU dung giao tiép lién tién trinh

Mét sb rng dung cb gang cai dat IPC bang cach sir dung cac ky thuat Linux truyén
thédng nhw cbng mang va file chia sé. Thay vao do, chung téi rat khuyén khich ban st
dung tinh néng clia hé théng Android nhw Intent, Binder hoac Messenger v&i mot
Service va BroadcastReceiver. Co ché giao tiép lién tién trinh ctia Android cho
phép ban xac nhan danh tinh cla viéc két ndi (rng dung t&i IPC cta ban va thiét lap
chinh sach bao mat cho tirng co ché IPC.

R4t nhiéu phan t& bdo mat duoc chia sé théng qua co ché IPC. Néu co ché IPC clia ban
khong xac dinh dé rng dung khac dung, hay thiét lap thudc tinh android:exported
la “false” trong phan tt twong (rng cla file ké khai, chdng han nhw phan tlr <service>.
Viéc nay rét hiru dung ddi véi nhirng trng dung bao gdm nhiéu tién trinh trong cting UID
(Unique identification - Binh danh duy nhét), ho&c trong trwérng hop ban ra quyét dinh
muon khi phat trién (rng dung 1a thuc sy khdng mudn xuét ra bén ngoai chirc ndng nhw
IPC nhwng lai khéng mudn viét lai ma.

Néu IPC dwoc xac dinh 1a cho phép ng dung khac truy cap, ban cé thé ap dung
mot chinh sach bao mat béng cach str dung phan tir <permission>. Néu IPC
thwe hién viéc giao tiép gitra tirng ng dung khac nhau cla ban dwoc ky véi cung
chiv ky, tét hon hét ban nén s dung quyén mic “signature” trong thanh phan
android:protectionLevel.

St dung intent

Intent 1a co ché dwoc wa dung cho IPC khéng ddng bd trong Android. Tuy
thudc vao yéu cau cla (ng dung, ban cé thé si dung sendBroadcast (),
sendOrderedBroadcast (), hodc mét intent twdng minh cho mét thanh phan &ng
dung xac dinh.

Lwu y, viéc broadcast theo tht tw ¢ thé bi mét dbi twong nhan “tiéu thu”, nén cé thé
chung khéng dwoc givi téi tAt cd ng dung. Néu dang giri mot intent can chuyén toi
mét trinh nhan xac dinh, ban phai str dung mét intent twong minh khai bao trinh nhan
béng intent tén.

Trinh gtvi intent c6 thé kiém dinh trinh nhan cé mét quyén xac dinh quyén khac null gl
cung I&i goi phwong thire. Chi nhirtng trng dung cé quyén nay méi dwoc nhan intent.
Néu dir liéu bén trong intent broadcast cé tinh chat nhay cdm, ban nén can nhéc ap
dung quyén dé dam bao réng nhirtng ng dung xau khong thé dang ky nhan cac théng
diép nay néu thiéu quyén thich hop. Trong nhitng hoan cénh nay, ban cling cé thé can
nhé&c t&i viéc trye tiép chi ra trinh nhan thay vi givi broadcast.

Ghi chu: Khdong nén can nhac bd loc intent cho tinh nang bao mat - cac thanh phan
c6 thé dwoc dan ra bang nhirng intent twdng minh va cé thé khoéng chira dir liéu
phu hop véi bd loc intent. Ban nén thyc hién xac thyc dau vao bén trong trinh nhan
intent dé chac chan di liéu nay dwoc dinh dang phu hop véi trinh nhan, service hodc
activity dwoc dan ra.
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St dung service

Service thwéng duwgc dung dé cung cap tinh nang st dung cho (rng dung khac. Méi
I&p service phai cé khai bao twong trng trong file ké khai ctia 1&p nay.

Méc dinh, service khong dwoc xuét ra va cac (rng dung khac ciing khéng thé goi dén.
Tuy nhién, néu ban thém bo loc intent bat ky dé& khai bao service, thi mac dinh service
nay dwoc xuét ra. Tét nhat, ban nén khai bao rd thudc tinh android:exported dé
dam bdo service s& hoat ddng nhw cach ban muén. Chung ta ciing cé thé bao vé cac
service béng cach st dung thudc tinh android:permission. Khilam vay, cac trng
dung khac sé phai khai bao phan tir <uses-permission> twong &ng trong file ké
khai clia chinh nhirng r’ng dung dé dé cé thé khéi dong, dirng hoéc lién két véi service.

Mét service c6 thé bdo vé cac 1&i goi IPC c& nhan trong service bang quyén, nhd goi
phwong thirc checkCallingPermission () trwédc khi thye thi cai dat 1oi goi IPC
nay. Théng thwdng, chung t6i khuyén nghi ban nén str dung cac quyén khai béo trong
file k& khai, nhw vay nhirng quyén nay sé it bi xam pham hon.

SU dung déi tugng Binder va Message

S dung Binder va Messenger la co ché dwoc wa ding cho IPC kiéu RPC (Remote
procedure call - Thi tuc goi ham ttr xa). Hai déi twong nay cung cp mot giao dién dugc
dinh nghfa tét, cho phép xac thwc qua lai gitra cac diém endpoint (diém giao tiép cubi),
néu can.

Chung t6i rat khuyén khich viéc thiét ké giao dién theo cach khéng yéu ciu kiém tra
quyén cu thé cla giao dién. Cac ddi twong Binder va Messenger khéng duoc khai
bao bén trong file ké khai ctia (rng dung; do do, ban khéng thé ap dung quyén khai bao
truc tiép Ién nhirng ddi twong nay. Thong thwdng, hai déi twong nay thira ké cac quyén
duwoc khai bao trong file ké khai clia rng dung cho Service va Activity chra
chung. Néu ban dang tao giao dién yéu cau xac thuc va/hodc diéu khién truy cap, cac
didu khién nay phai dwoc thém vao mét cach rd rang dwdi dang ma trong giao dién
Binder hodc Messenger.

Néu cung cip mét giao dién yéu cau diéu khién truy cap, ban cé thé sir dung phuong
thirc checkCallingPermission () dé kiém tra xem liéu |oi goi cé kém theo quyén
hay khong. Viéc nay dac biét quan trong trudc khi truy cap mot service dai dién cho 1&i
goi nay, néu dinh danh clia (rng dung do ban phat trién dwoc chuyén téi cac giao dién
khac. Néu goi ra mét giao dién do Service cung cap, viéc ddn bindService () ra
c6 thé gap 16i néu ban khdng cé quyén truy cap tdi service da xac dinh do. Néu goi mot
giao dién dwoc chinh ng dung ctia ban cung c&p cuc b, thi viéc st dung phwong
thirc clearCallingIdentify () sé&co ich khi cAn vwot qua qua trinh kiém tra bao
mat bén trong.

Dé tim hiéu thém vé viéc thuc hién IPC véi service, xem muc “Bound Services” (“Service

cd lién két”).
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St dung broadcast receiver

Méi dbi twong BroadcastReceiver x& Iy cac yéu cau khéng déng bd do mot
Intent khditao.

Mac dinh, trinh nhan dwoc xuét ra bén ngoai va bat civ tng dung nao khac déu co
thé goi trinh nay. Néu dbi twong BroadcastReceiver cla ban dwoc thiét ké dé
cac ng dung khac st dung, c6 thé ban mudn &p dung quyén bdo mat cho trinh
nhan béng cach dung phan tr <receiver> trong file k& khai cia (rng dung. Viéc
nay sé& ngdn nhirng (rng dung chua cé quyén thich hop khéng gri dwoc intent tdi
BroadcastReceiver nay.

Nap ma ddng

Chung ti khuyén céo ban khéng dwoc nap ma tir bén ngoai APK (rng dung. Viéc lam
nay sé gia tang dang ké kha nang (ng dung thda hiép véi viéc chén ma (code injection)
ho&c can thiép ma (code tampering). Lam nhw vay ciing khién viéc quan ly phién ban
va kiém thr (’ng dung tré nén phirc tap hon. Cudi cung, viéc nap ma tir bén ngoai APK
&ng dung khién chung ta khéng thé kiém tra hanh vi clia (rng dung; do d6, hoat dong
nay c6 thé bi cAm trong mét sb mai truwdng.

Néu (rng dung clia ban nap ma déng, diéu quan trong nhat nén nhé la ma dwoc nap
doéng chay cling quyén bao mat véi APK cuia (rng dung. Ngudi dung quyét dinh cai dat
&ng dung dwa trén danh tinh ctia ban, va ho mong muén duwoc cung cap bét ctir ma nao
chay bén trong (rng dung, bao gdm ca ma nap déng.

RUi ro bado mat chd yéu lién quan téi ma nap dong la ma nay can dwoc 14y tir mot ngudn
c6 thé xac minh dwoc. Néu cac mé dun nay duoc thém truc tiép vao APK cuda ban, thi
&ng dung khac khéng thé chinh stra dwoc. Diéu nay luén dung, bat ké ma cla cta ban
la thw vién ma may (native library) hay mot Icrp dwoc nap bang DexClassloader.
Chung ta tirng thay rat nhiéu rng dung c6 gang nap ma tir nhirng dia diém khéng an
toan, nhw tai vé t» mang théng qua giao thirc khdng ma hoa, hodc tir dia diém cé thé
ghi dwoc nhw bd nhé ngoai. Nhirng noi dia diém co thé cho phép déi twong tan cong
trén mang chinh stra néi dung trong khi truyén, hodc cho phép &ng dung khac trong
thiét bi nguwdi dung chinh stra ndi dung.

Bao mat trén may ao

Dalvik 1a may o (VM - Virtual Machine) chay trén hé théng Android. Dalvik dwoc xay
dwng danh riéng cho Android, nhwng nhiéu méi quan ngai lién quan dén ma bao mat
trong cac may do khac ciing tén tai & Android. Noéi chung, ban khéng can ban tam
dén van dé bao mat lién quan dén may do. Ung dung cla ban chay trong méi truwdng
sandbox an toan, nén cac tién trinh khac trong hé thdng khéng thé truy cap vao ma
hoac di liéu riéng clia ban.

Néu ban quan tam t&i chi d& bao mat trén may ao, ching t6i khuyén nghi ban nén lam
quen dan v&i cac tai liéu hién cé vé chi dé nay. Hai ngudn tai liéu phd bién hon la:
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*  http://www.securingjava.com/toc.html.

«  https://www.owasp.org/index.php/Java_Security Resources.

Tai liéu nay chi tap trung vao cac khia canh lién quan dén Android ho&c nhirng diém
khac moi trwdng may do khac. Ddi véi cac nha phat trién chwong trinh da co kinh
nghiém |ap trinh may ao trong mai trwéng khac, hai van dé I6n dudi day cé thé khac
véi khi viét (rng dung cho Android:

« Mot sb may do, chdng han nhw JVM hodc .net runtime, hoat dong giébng nhw mot
bién bao mat (security boundary), cach ly ma khéi cac tinh nang clia hé diéu hanh
bén dw&i. Trong Android, may ao Dalvik khéng phai la mét bién bao mat - sandbox
clia tng dung dwoc cai tai mirc hé diéu hanh, nén Dalvik c6 thé hoat ddng twong
thich v&i ma may trong cung trng dung ma khdng cé bét cl» rang budc nao vé bao
mat.

«  Nhan mét khéng gian lwu trir gidi han trén thiét b di dong, viéc nay vén quen thudc
v&i nhivng nha phat trién mudn xay dwng ng dung kiéu mé dun va st dung viéc
nap I&p dong. Khi lam vay, hay xét téi cad ngudn ban truy xuét 1dgic (rng dung va
vi tri lwu trir 'ng dung cuc bd. Khéng nén nap I&p dong tir ngudn chwa duoc kiém
dinh, chdng han nhu nhi*ng nguén mang khéng dwoc bao mat hoac bd nhé ngoai,
vi ma cé thé bj chinh stra dé chira cac hanh vi doc hai.

Bao mat trong ma may

Nhin chung, chang t6i khuyén khich cac lap trinh vién dung Android SDK (Software
development kit - BO phat trién phan mém) dé phat trién (rng dung thay vi ding ma may
di kém Android NDK (Native Development Kit - Bd phat trién ma may). Cac ¢ng dung
duoc xay dwng véi ma may phirc tap hon, it linh ddng hon va thuéng bao gébm nhiéu
16i b6 nhé hon, chéng han nhw tran bé dém.

Android dwoc xay dwng dwa trén nhan (kernel) Linux; béi vay, nam ro viéc phat trién
bdo mat trén Linux sé& dac biét cé ich trong trudng hop ban mudn s dung ma may.
Hwdng dan vé bdo mat trén Linux la ndi dung ndm ngoai pham vi cla tai liéu nay,
nhung da dwoc ban luan trong moét tai liéu vao loai phd bién nhat la “Programming for
Linux and Unix HOWTQ?”, tai dia chi http://www.dwheeler.com/secure-programs.

Mot khac biét quan trong gitra Android va méi triedng Linux la Sandbox cla (rng dung.
Trén Android, tAt c& cac (rng dung déu chay trong Sandbox clia trng dung, bao gém ca
cac ng dung dwoc viét bAng ma may. O mirc co ban nhat, mét cach hay ma cac lap
trinh vién da quen véi Linux nghi vé Sandbox cia Andorid Ia moi (rng dung déu nhan
mot UID duy nhét véi cac quyén duoc gidi han. Diéu nay da duwoc thdo luan chi tiét hon
trong muc “Android Security Overview” (“Téng quan vé bdo mat trong Android”). Ngoai
ra, ban nén lam quen vé&i quyén cla tng dung ngay ca khi dang str dung ma may.
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15. WebView
15.1 Téng quan vé Idp WebView

WebView la mot View dung dé hién thi trang Web. Day la I6p co badn ma ban co thé
dwa vao dé dé cudn trinh duyét Web, hodc chi don gian Ia hién thi mot sb ndi dung truc
tuyén bén trong Activity clia ban. Lép nay st dung WebKit rendering engine dé hién
thi trang Web va bao gébm cac phuong thirc dé diéu hwéng tién va Iui théng qua mét
history (lich s&), phdng to va thu nhé, thwc hién tim kiém van ban, ...

Lwu y, d& Activity cGa ban truy cap Internet va nap trang Web trong mét WebView, ban
phai thém quyén Internet vao file ké khai clia Android:

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

Khai bao quyén trén phai la con clia phan tir INTERNET.

DPé tim hiéu thém théng tin, moi ban tham khao muc “Xay dwng (rng dung Web théng
qua WebView” bén dwdi.

Cac truong hop st dung co ban

Mé&c dinh, mot WebView khéng cung cap widget gidng nhw trinh duyét, khéng cho phép
ma JavaScript va bd qua 16i Web. Néu muc dich chi la hién thi mot s& HTML & mot
phan trong giao dién ngudi ding cta ban thi st dung WebView cé vé dn; ngudi dung
khong can twong tac véi trang Web, ngoai trir viéc doc né va trang Web ciing khong
can twong tac véi ngudi dung. Néu thwe s mudn mét trinh duyét Web dang phat trién
manh, cé thé ban sé& mudn goi t&i (rng dung Browser vé&i mét intent URL hon la hién thi
trang Web bang WebView. Vi du:

Uri uri = Uri.parse ("http://www.example.com") ;
Intent intent = new Intent (Intent.ACTION VIEW, uri);

startActivity (intent) ;

Xem chii d& v& Intent dé tim hiéu thém thong tin.

Dé& cung cap mot WebView trong Activity clia ban, hay bao gdm mét Activity trong layout
Web clia ban, hoac thiét 1ap toan bo clra sd Activity lam mét WebView trong phwong
thirc onCreate ().

WebView webview = new WebView (this);

setContentView (webview) ;

Sau d6 nap trang Web mong muén:
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// Cach st dung don gian nhidt: Luu y, néu cé 186i khi nap trang nay
// thi s& KHONG cé ngoai 1& nao dugc ném ra (xem bén dudi).

webview.loadUrl (“http://slashdot.org/”) ;

// HOAC, ban ciing cé thé nap tu mdét chudi HTML:

String summary = “<html><body>You scored <b>192</b>points.</body></html>";
webview.loadData (summary, “text/html”, null);

// ... mdc du luu y rdng tdn tai mét sb han ché vé& nhitng gi HTML
// nay cé thé thuc hién.

// Xem JavaDocs vé& loadData () va loadDataWithBaseURL() && tim hiéu thém.

Mot WebView cé vai diém tiy chinh va tai day, ban cé thé thém hanh vi cia &ng dung.
bo la:

Tao va thiét 1ap mét I&6p con WebChromeClient. Lép nay dwoc goi khi xay ra
mot s6 sw kién co thé gay anh hwéng dén giao dién ngudi ding trinh duyét, vi du
nhw cap nhat tién trinh va canh bao JavaScript duwoc gvi téi WebView. Xem muc
“Debugging Tasks” (“Gé& 16i tac vu”) dé biét thém théng tin.

Tao va thiét 1ap mét I6p con WebViewClient. L&p con nay cé thé dwoc goi khi
xay ra mot sd sw kién anh huéng téi viéc hién thi ndi dung, vi du nhw cac 16i hodc
tién trinh gti form. Ban cling cé thé chan viéc nap URL & day (théng qua phwong
thirc shouldOverrideUrlLoading()).

Chinh stra WebSettings, chdng han nhw cho phép chay ma JavaScript béng
phuong thirc setJavaScriptEnabled ().

Chen déi twong Java vao WebView bang cach str dung
addJavascriptinterface (Object, String).Phwong thic nay cho
phép ban chén dbi twong Java vao ngir canh JavaScript ctia trang; do do, cac dbi
twong nay c6 thé dwoc ma JavaScript trén trang truy cap.

Sau day 1a moét vi du phirc tap hon, minh hoa qua trinh x( ly 16i, cai dat va théng bao
vé tién trinh:

// Cho phép hién thi tién trinh trong thanh tiéu dé cua activity,
// gibéng nhu cach Gng dung trinh duyét lam.
getWindow () .requestFeature (Window.FEATURE PROGRESS) ;

webview.getSettings () .setJavaScriptEnabled (true) ;

final Activity activity = this;

webview.setWebChromeClient (new WebChromeClient () {

public void onProgressChanged (WebView view, int progress) {

// Cac activity va WebView udc luong tién trinh bdng nhiing tiéu

// chudn kh&c nhau. Thudéc do tién trinh (progress meter) sé tu

// d6ng bién midt khi ching ta dat téi 100%

activity.setProgress (progress * 1000) ;
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}
}) i
webview.setWebViewClient (new WebViewClient () {
public void onReceivedError (WebView view, int errorCode, String
description, String failingUrl) {
Toast.makeText (activity, “Oh no! “ + description,
Toast.LENGTH SHORT) .show () ;
}
}) i

webview.loadUrl (“http://developer.android.com/”) ;

Thu phong WebView

Pé cho phép chrc nang thu phéng (phéng to, thu nhd) cé sdn, hay thiét lap
WebSettings.setBuiltInZoomControls (boolean) (dwoc gidi thiéu trong
API| cAp CUPCAKE).

Ghi chu: S dung chirc nang thu phéng khi chiéu cao hodc d6 rong dwoc thiét 1ap 1a
WRAP _CONTENT c6 thé dan dén hanh vi khéng xac dinh va nén tranh.

Quan ly cookie va clia s6

Vi ly do bado mat da dwoc gidi thich rd & phan trwéc, nén ¢ng dung clia ban c6 cache
riéng, lwu trlr cookie,... - cache nay khdng chia sé v&i di¥ liéu (’ng dung trinh duyét.

Méc dinh, yéu cdu mé ctra s méi ctia HTML bi bé qua. Diéu nay dung trong ca truwdng
hop clra sb dwoc mé bang ma JavaScript 1an bang thudc tinh dich trén lién két (link).
Ban c6 thé tly chinh phwong thirc ebChromeClient dé& cung cdp hanh vi ctia chinh
minh nhdm mé nhiéu ctra s, ddng thoi hién thi ching theo cach ban muén.

Hanh vi chuén clia Activity bi hiy va dwoc tao lai khi hwéng cla thiét bi thay di, hodc
khi c6 bt cir cAu hinh nao khac thay déi. Diéu nay ciing lam cho WebView nap lai trang
hién tai. Néu khéng thich cach xt ly trén, ban co thé thiét lap Activity cia minh dé xc
ly thay ddi trong orientation va keyboardHidden, sau d6 chi dé lai mét minh
WebView. Khi do, WebView sé ty dong dinh hwéng lai cho phu hep. Boc muc “Handling
Runtime Changes” (“X( |y cac thay ddi trong thei gian chay”) dé tim hiéu thém vé cach
x@ ly viéc thay déi cdu hinh trong thoi gian chay.

Xay dung trang Web dé hé trog cdc mat dé man hinh khac nhau

Mat dd man hinh (screen density) clla mot thiét bi dwa trén do phan gidi man hinh
(screen resolution). M6t man hinh v&i mat d6 thip sé cé sé pixel trén méi inch (1 inch =
2,54 cm) thap hon; trong khi d6, mét man hinh c6 mat do 1én hon déi khi cé s lwong
pixel trén mdi inch nhiéu hon dang ké. Mat dé ctia man hinh la mét théng s quan trong
b&i vi, néu cac théng sd khac déu nhw nhau, mét thanh phan giao dién ngudi dung
(chang han nhw mét button) ¢é chiéu cao va dé rong dwoc dinh nghia theo sb pixel man
hinh sé& xuat hién I&n hon trén man hinh mat dé thap, ddng théi nhé hon trén man hinh
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mat dd cao hon. Bé don gian, Android chia tat cd cac mat dd man hinh thyc thanh ba
mat d6 chung: Cao, trung binh va thap.

Mé&c dinh, WebView sé can ty 1& mét trang Web dé trang nay duoc vé & kich thudc
phU hop vé&i viéc hién thi mac dinh trén man hinh mat do trung binh. Do d6, Android ap
dung ty 1& 1,5x trén man hinh mat d6 cao (do sé pixel ciia man hinh nay nhé hon) va ty
I& 0,75 trén man hinh mat d6 thap (do sbé pixel I&n hon). Bat dau véi APl cAp ECLATR,
WebView hé tro DOM, CSS va cac tinh nang cla thé meta dé gitp ban (trong vai trd
mét nha 1ap trinh Web) x& ly man hinh v&i nhitng mat dé khac nhau.

Sau day la phan téng két nhirng tinh nang ban c6 thé dung dé x& ly cac mat dd man
hinh khac nhau:

e Thudéc tinh DOM window.devicePixelRatio. Gia tri clGa thudc tinh
nay xac dinh yéu t6 ty 1& mac dinh dung cho thiét bi hién tai. Vi du, néu gia tri
window.devicePixelRatio la “1,0”, thiét bi dwoc xem la co mat do trung binh
(medium density - mdpi) va viéc didu chinh kich thuwéc mac dinh sé& khong dwoc
ap dung cho trang Web nay; néu gia tri nay Ia “1,5”, thiét bi nay dwoc xem la thiét
bi mat dé cao (high density device - hdpi) va néi dung trang Web sé dwoc kéo voi
ty 1& 1,5x; néu gia tri nay la “0,75”, thiét bi dworc xem la thiét bi c6 mat do thap (low
density device - Idpi) va ndi dung dwoc kéo v&i ty 1€ 0,75x.

«  Truy vn media CSS -webkit-device-pixel-ratio. St dung thudc tinh nay
dé xac dinh mat d man hinh ma stylesheet nay thwérng diing. Gia tri twong trng c6
thé 14 “0,75”, “1” hoac “1,5”, cho biét kiéu nay dung cho thiét bi c6 man hinh mat do
thap, trung binh ho&c cao twong &ng. Vi du:

<link rel="stylesheet” media="screen and

(-webkit-device-pixel-ratio:1.5)” href="hdpi.css” />

Stylesheet hdpi.css chi dwoc st dung cho thiét bi co ty 1& pixel man hinh mat
décaola1,5.

H6 trg video trong HTML5

Dé hd tro video HTML5 noi tuyén trong (rng dung, ban can bat ché d6 tang téc phan
cteng (hardware acceleration), ddng thdi cai d&t mot WebChromeClient. D& hd tro
toan man hinh, ban can cai dat onShowCustomView (View, WebChromeClient.
CustomViewCallback) va onHideCustomView(), con phwong thic
getVideolLoadingProgressView () thi khdng bat budc.

15.2 Xay dung ung dung Web trong WebView

Néu mudn cung cap mot (rng dung Web (hodc chi mét trang Web) la mét phan cda (rng
dung client, ban cé thé dung iebView. Lép WebView la Iép mé rong tir I6p View cho
phép hién thj trang Web thanh mét phan cla layout activity. WebView khéng bao gébm
bét ky tinh ndng nao ctia mét trinh duyét Web day dud, chang han nhw diéu khién diéu
hwéng hodc thanh dia chi (address bar). M&c dinh, tAt ca nhirng gi WebViecw thuc hién,
déu la hién thj trang Web.
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Mét kich ban phé bién cho thay viéc str dung ebView ratcé ich 1a khi ban muén cung
cép thong tin trong (rng dung cé thé can cap nhat, chdng han nhw mét thda thuan voi
ngwdi dung cudi hodc huwéng dan ngwoi dung. Bén trong ¢ng dung Android, ban cé
thé tao mot Activity chlra WebView, sau d6 dung Activity nay dé hién thi van ban
dwoc host tric tuyén.

Kich ban khac ma trong do, iebView cé thé hd tro 1a khi ’ng dung clia ban cung cap
di¥ liéu cho nguwoi dung, nhirtng ngudi ludn mudn yéu cau két néi Internet dé truy xuét
di liéu, chang han nhw e-mail. Trong trwdng hop nay, ban cé thé thay that dé dang dé
xay dwng mét ebView trong (rng dung Android cia minh nham hién thj trang Web v&i
toan bo di liéu ngwdi dung thay vi thuc hién mét yéu cau mang, sau d6 phan tich va
hién thj di¥ liéu trén man hinh Android. Thay vi thé, ban c6 thé thiét k& moét trang Web
phu hop véi thiét bi Android, sau d6 cai dat iebView trong (rng dung Android dé nap
trang Web.

Tai liéu nay sé hwéng dan ban cach khéi dong véi iebView cling nhw cach bd sung
thém mét sé tinh nang, chang han nhw xt ly diéu hwéng trang va lién két JavaScript tir
trang Web t&¢i ma phia client (client-side code) trong (rng dung Android.

Thém WebView vao iing dung ctia ban

Dé thém webView vao ng dung ctia minh, ban chi can thém phan t&r <WebView>
vao layout cho activity. Vi du, sau day 1a mét file layout, trong d6 iiebVicw sé hién thi
toan man hinh:

<?xml version="1.0"” encoding="utf-87?7>

<WebView xmlns:android="http://schemas.android.com/apk/res/android”
android:id="@+id/webview”
android:layout width="fill parent”
android:layout height="fill parent”

/>

Dé& nap trang Web trong 1iebView, st dung phwong thirc 1oadurl (). Vi du:

WebView myWebView = (WebView) findViewById(R.id.webview) ;
myWebView.loadUrl (“http://www.example.com”) ;

Tuy nhién, trwdc khi thye hién ma trén, ung dung cua ban phai c6 truy cap vao Internet.
Dé 14y truy cap vao Internet, hay yéu ciu quyén INTERNET trong file ké khai. Vi duy:

<manifest ... >

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

</manifest>

TAt ca nhirng gi ban can 1a mot WebView co ban dé hién thi trang Web.
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SU dung ma JavaScript trong WebView

Néu moét trang Web du dinh sé& nap trong iebView st dung ma JavaScript, ban phai
cho phép chay ma JavaScript trong WebView clia minh. Khi cho phép JavaScript, ban
ciing c6 thé tao giao dién gitta ma &ng dung va ma JavaScript.

Cho phép chay ma JavaScript

Mac dinh, JavaScript bi chin trong WebView. Ban c6 thé cho phép chay ma nay
théng qua déi twong WebSettings dwee gan vao WebView. Ban cé thé truy xuét
WebSettings bdng phwong thirc getSettings (), sau dé cho phép chay ma
JavaScript bang phuong thirc setJavaScriptEnabled ().

Vi du:

WebView myWebView = (WebView) findViewById(R.id.webview) ;
WebSettings webSettings = myWebView.getSettings () ;
webSettings.setJavaScriptEnabled (true) ;

WebSettings cung cap truy cap vao rat nhiéu thiét lap ma ban cé thé thay hivu dung.
Vi du, néu dang phat trién mét (rng dung Web duoc thiét ké danh riéng cho ebview
trong (rng dung Android, ban cé thé dinh nghia mét chudi agent tly chon nguwéi dung
(custom user agent string) bang phuong thirc setUserAgentString (), sau dé
thwe hién truy van agent tiy chon ngudi dung trong trang Web ciia minh dé xac dinh
client van tin trang Web clia ban thyc sy la (rng dung Android clia ban hay khéng.

Lién két ma JavaScript véi ma Android

Khi phat trién moét ing dung Web duwoc thiét ké riéng cho WebView trong (ng dung
Android, ban c6 thé tao giao dién gitra ma JavaScript va ma Android phia client. Vi du,
ma JavaScript cé thé goi mot phwong thirc trong ma Android dé hién thi mét déi twong
Dialog (hdp thoai), thay vi str dung ham alert () cla JavaScript.

Dé lién két mot giao dién mai gitka ma JavaScript véi ma Android, ban goi phwong thire
addJavascriptinterface (), truyén cho phwong thirc nay mét thé hién cia l6p
dé lién két JavaScript véi tén mot giao dién ma ma JavaScript c6 thé goi dé truy cap
I1&p nay.

Vi du, ban c6 thé dwa I&p sau vao trng dung Android ctia minh:

public class WebAppInterface {

Context mContext;

/** Tao giao dién va thiét 1lap ngit canh */
WebAppInterface (Context c) {

mContext = c;
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/** Hién thi mét théng diép nhanh tu trang Web */
@JavascriptInterface
public void showToast (String toast) {

Toast.makeText (mContext, toast,Toast.LENGTH SHORT) .show () ;

}

Chu y Néu thiét 1ap targetSdkVersion la 17 hodc cao hon, ban phai thém chu
thich @JavascriptInterface vao bat ky phwong thirc nao ban mudn dung cho
JavaScript (phwong thirc nay ciling phai 1a public). Néu ban khéng cung cap chu
thich nay, trang Web clia ban sé khong truy cap dwgc phwong thirc dé khi chay trén
Android 4.2 hodc phién ban cao hon.

Trong vi du dwadi day, |6p WebAppInterface cho phép trang Web tao mot théng diép
nhanh (Toast), st dung phwong thirc showToast ().

Ban c6 thé lién két Iop nay voi JavaScript chay trong llebView clia minh bang phwong
thrc addJdavascriptinterface () va dattén cho giao dién Android. Vi du:

WebView webView =(WebView) findViewById(R.id.webview) ;
webView.addJavascriptInterface (new WebAppInterface (this), ”“Android”);

Ma trén sé tao ra mét giao dién dwgc goi la Android, cho phép JavaScript chay trong
WebView. Khidd, ng dung Web ctia ban cé thé truy cap vao I6p WebAppInterface.
Vi du, dwéi day 1a mot sé ma HTML va JavaScript diing dé tao thong diép nhanh sé st
dung giao dién méi khi nguwdi dung nhan vao button:

<input type="button” value="”Say hello” onClick="showAndroidToast
(‘Hello Android!’)” />

<script type="text/javascript”>
function showAndroidToast (toast) {
Android.showToast (toast) ;
}
</script>

Khong can khéi tao giao dién Android t ma JavaScript. ebView s& tw dong khién
giao dién nay cé thé si dung duwoc cho trang Web clia ban. Do d8, khi nh4n vao
button nay, phwong thirc showAndroidToast () st dung giao dién Android dé goi
phuwong thirc WebAppInterface.showToast ().

Ghi cha: Déi twong nay dwoc lién két vai ma JavaScript chay trong ludng khac va
khéng nam trong luéng da xay dwng déi twong nay.
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Chuy St dung phwong thrc addJavascriptInterface () cho phép JavaScript
diéu khién ng dung Android clia ban. Pay c6 thé |a mét tinh ndng hiru dung, hodc
la mot van d& bao mat nguy hiém. Khi HTML trong WebView c6 ngudn gbc khong
dang tin (vi du, mot phan hoac tat cd HTML dwoc mot nguwdi hodc tién trinh khong
xac dinh cung cap), déi twong tan cong co thé dwa vao ma HTML thuc thi ma phia
client clia ban va dwa vao bat ci» ma nao ma déi twong tAn cong mudn. Nhw vay, ban
khéng nén s dung phuong thirc addJavascriptinterface (), trie phi mubn
ghi c& ma HTML Ian JavaScript vao WebView cla ban. Ban cling khéng nén cho
phép ngudi dung diéu huéng sang trang Web khac khéng phai ctia minh, bén trong
ddi twong ebView (thay vao dd, hdy cho phép tng dung trinh duyét méc dinh mé
lién két ngoai (foreign link) - mé&c dinh, trinh duyét Web clia ngwoi dung mé tat ca lién
két URL, nén ban can can than khi x ly diéu hwéng trang nhw miéu ta & muc sau).

XU ly diéu huéng trang

Khi ngudi dung nhan vao lién két tir trang Web trong WebView cla ban, hanh vi mac
dinh ctia Android la kh&i chay mét ng dung x&r ly URL. Thwdng thi trinh duyét Web
mac dinh m& va nap URL dich (destination URL). Tuy nhién, ban c6 thé ghi dé hanh vi
nay cho WebView cGia minh; do d, lién két mé bén trong ebView cha ban. Sau do,
ban c6 thé cho phép nguwdi dung diéu hwéng Ui hodc tién théng qua history trang Web
cla ho dwgec lwu trong WebView do ban phat trién.

Dé mé& lién két dwoc ngudi dung nhan vao, ban chi can cung cdp WebViewClient

cho WebView cla ban, bdng cach sir dung phuong thirc setilebViewClient ().
Vi du:

WebView myWebView = (WebView) findViewById(R.id.webview) ;
myWebView.setWebViewClient (new WebViewClient ()) ;

Nhw vay l1a dén day, tat ca lien két nguwdi dung nhan vao déu duoc nap bén trong
WebView cla ban.

Néu ban muén thém diéu khién & nhitng noi lién két dwoc nhan nap, hay tao
WebViewClient cla chinh ban, trong dé6 WebViewClient nay ghi dé phwong thirc
shouldOverrideUrlLoading (). Vidu:

private class MyWebViewClient extends WebViewClient ({
@Override
public boolean shouldOverrideUrlLoading (WebView view, String url) ({
if (Uri.parse(url) .getHost () .equals (“www.example.com”)) {
// Pay la trang Web cua tdi, do &6 khéng ghi d&; hay dé
// WebView cua tb6i nap trang
return false;

}

// Nguoc lai, 1lién két nay khéng phai 1a mét trang trén mién
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// cta tdi, nén hay khdi déng Activity khac &é xit 1y céc URL
Intent intent ==new Intent (Intent.ACTION VIEW, Uri.parse (url));
startActivity (intent);

return true;

}

Sau dd, ban tao mét thé hién cho WebViewClient mai nay clia llebView:

WebView myWebView = (WebView) findViewById (R.id.webview) ;
myWebView.setWebViewClient (new MyWebViewClient ()) ;

Luc nay, khi nguoi ding nhdn vao mot lién két, hé théng sé goi
shouldOverrideUrlLoading (), la phuwong thirc sé kiém tra xem liéu host cla
URL c6 phii hop véi mot mién cu thé (dwoc dinh nghia nhw bén trén) khéng. Néu phu hop,
phwong thirc nay tra vé false dé khéng ghi dé viéc nap URL (diéu nay cho phép liebView
nap URL nhu thudng 1€). Néu host ctia URL khéng phu hop, mét Intent sé dwoc tao dé
khé&i dong Activity mac dinh xtr ly URL (xt ly trinh duyét mac dinh clia ngudi dung).

Diéu hudng lich strtrang Web

KhiiebView clia ban ghi dé viéc nap URL, WebView sé tw dong Iwu lai moét history clia
cac trang Web da duwoc ghé tham. Ban cé thé diéu hwdng tién va Iui théng qua history
nay bang phuong thirc gcoBack () va goForward ().

Vi du, sau day 1a cach thtrc Activity cé thé st dung button Back cla thiét bj dé didu
hwéng i

@Override
public boolean onKeyDown (int keyCode, KeyEventevent) {
// Kiém tra xem sy kién phim cé phai 1a cua button Back khéng
// va xem cé history trang Web nao khdéng.
if ((keyCode ==KeyEvent.KEYCODE BACK) && myWebView.canGoBack ()) {
myWebView.goBack () ;
return true;
}
// Néu khéng phai phim Back hodc khéng cé history trang
// Web, hanh vi xt ly mdc dinh cta hé thdéng (cé thé 1la
// thodt khoéi activity) sé& dugc st dung

return super.onKeyDown (keyCode, event);

Phwong thirc canGoBack () trd vé true néu day thwc sw 14 history trang Web dé
ngwoi dung ghé thdm. Twong tw, ban cé thé siv dung phwong thirc canGoForward ()
dé kiém tra xem liéu day co phai la history tién hay khéng. Néu ban khong thuc hién
viéc kiém tra nay, thi khi ngudi dung tién téi cubi history, cac phwong thirc coBack ()
hay coForward () déu khéng cé tac dung.

315


http://developer.android.com/reference/android/webkit/WebViewClient.html
http://developer.android.com/reference/android/webkit/WebView.html
http://developer.android.com/reference/android/webkit/WebView.html#setWebViewClient(android.webkit.WebViewClient)
http://developer.android.com/reference/android/webkit/WebViewClient.html#shouldOverrideUrlLoading(android.webkit.WebView, java.lang.String)
http://developer.android.com/reference/android/webkit/WebView.html
http://developer.android.com/reference/android/content/Intent.html
http://developer.android.com/reference/android/webkit/WebView.html
http://developer.android.com/reference/android/webkit/WebView.html#goBack()
http://developer.android.com/reference/android/webkit/WebView.html#goForward()
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/webkit/WebView.html#canGoBack()
http://developer.android.com/reference/android/webkit/WebView.html#goBack()
http://developer.android.com/reference/android/webkit/WebView.html#canGoBack()
http://developer.android.com/reference/android/webkit/WebView.html#canGoForward()
http://developer.android.com/reference/android/webkit/WebView.html#goBack()
http://developer.android.com/reference/android/webkit/WebView.html#goForward()




	1_LPTCT
	2_MUCLUC
	3_Chapter 3-108
	4_Chapter 109-158
	5_Chapter 159-238
	6_Chapter 239-316

