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NHIEM VU DE TAI
1. N§i dung va cac yéu cau cn gidi quyét trong nhiém vu dé tai tot nghiép
a. Noi dung:
- Tim hi€u h¢ diéu hanh Android.
- Tim hiéu mai truong 1ap trinh Android Studio.
- (mg dung Android Studio dé xdy dung tng dung game.
b. Cdc yéu cau cin gidi quyét:
- Ndm dugc mét sé khai niém co ban cta hé diéu hanh Android.
- Tai va cai dat méi truong 13p trinh img dung cho thiét bi di dong Android Studio.
- Tim hiéu mét s6 k¥ thuét lap trinh game véi cac 14 bai th lo kho.
- St dung cong cu 13p trinh Android Studio, cac k¥ thuat 1ap trinh xay dung chuong
trinh thuc nghiém game doan 14 bai bang suy nghi ctia nguoi choi.
- Pong goi ung dung thanh bd cai dit cho phép cai dit truc tiép trén cac thiét bi di
dong Android.
2. Céc s6 liéu can thiét dé thiét ké, tinh toan

- S6 lidu gia lap

3. Pia diém thuc tap

Truong Pai hoc Dan 1ap Hai Phong.
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- Tim hi€u h¢ diéu hanh Android.

- Tim hiéu mai truong 1ap trinh Android Studio.

- Tim hiéu mét s6 k¥ thuét l4p trinh game véi cac 14 bai th lo kho.

- ing dung Android Studio dé xay dung chuong trinh Umg dung game doan la bai da
chon bang suy nghi ciia nguoi chot trén thiét b1 dong Android.

- Bong goi chuong trinh tng dung game doan 1a bai cho phep tai vé tir internet cai dat
truc ti€p trén thiét bi di dong.
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CAN BO HUONG DAN PE TAI TOT NGHIEP

1. Tinh thén thai d§ cia sinh vién trong qua trinh lam d@ tai tt nghiép:

- C6 kha nang lam viéc doc lap

- C6 gang tim hiéu tai liéu phuc vu cho ndi dung cua dé tai tot nghiép.

- Thyc hién dung han cac yéu ciu cta can b huéng dan.

2. Panh gia chit lwong ciia dé tai tot nghiép (so véi ndi dung yéu ciu di dé ra
trong nhiém vu de tai tot nghi€p)

- Vé Iy thuyét:
+ Tong hop va nam dugc mot s6 khai niém co ban cta hé diéu hanh Android.

+ Nim duogc cac budc xay dung va cau tric chung ctia mot tng dung android
bang cong cu Android Studio.

+ Nam dugc mot sd k¥ thuat l1ap trinh game véi céc 1a bai ta lo kho cho thiét bi
di dong Android.

- Vé thuc nghiém:
+ Cai dat thanh cong moi truong 1ap trinh Android Studio

+ Xay dung thanh cong chuong trinh ing dung game doan 1a bai bang suy nghi
chay trén thiét bi di dong Android.

+ Pong goi thanh céng chuong trinh tng game cho phép tai vé tir internet va cai
dat truc ti€p trén thiét bi di dong Android.

3. Cho diém ciia can bd hwong dén:
(Diém ghi bang s va chir): 9.5 (chin diém 1'11’6'1)

Ngay.......thang......... nam 2016
Cén bo hudng dan chinh
(Ky, ghi ro ho tén)



PHAN NHAN XET PANH GIA CUA CAN BO CHAM PHAN
BIEN PE TAI TOT NGHIEP

1. Panh gia chét lwong dé tai tét nghiép (vé cac mit nhw co sé 1y luin, thuyét
minh chwong trinh, gia tri thuec te, ...)

2. Cho diém ciia can b phan bién
( Biém ghi bang s6 va chiv)

Ngay.......thang......... nam 2016
Céan by cham phan bién
( Ky, ghi ro ho tén )
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hoc Dan Lap Hai Phong da quan tdm, day dd, chi bao tan tinh trong sudt thoi
gian hoc tap tai truong. Cho dén nay em da c6 thé hoan thanh luan vin, dé tai:
“Xay dung tng dung game Android doan 14 bai da chon”.

Em Xin gui 161 cam on t&i giang vién, Thac si Phung Anh Tuan — ngudi tryc tiép
huéng dan va chi bao cho em hoan thanh dé tai tét nghiép nay.

Em xin chan thanh cam on!

Hai Phong, ngay 24 thang 10 nam 2016
Sinh vién

P6 Xuan Cudng



Chuong 1 HE PIEU HANH ANDROID

Android 1a mot hé diéu hanh dua trén nén tang Linux duoc thiét ké danh cho cac
thiét bi di dong ¢ man hinh cam ung nhu dién thoai théng minh va may tinh
bang. Ban dau, Android duoc phéat trién bai Tong cong ty Android, véi su hd tro
tai chinh tor Google va sau nay dugc chinh Google mua lai vao nam 2005.
Android ra mat vao nim 2007 cung véi tuyén bd thanh 1ap Lién minh thiét bi
cam tay ma: mot hiép hoi gom cac cong ty phan cing, phan mém, va vién thong
véi muc tiéu day manh cac tiéu chuan mé cho céc thiét bi di dong. Chiéc dién
thoai dau tién chay Android dugc ban vao thang 10 nim 2008.

Android c6 ma ngudn mé va Google phat hanh ma ngudn theo Gidy phép
Apache. Chinh md ngudn mé cling véi mot gidy phép khong c6 nhiéu rang budc
da cho phép cac nha phat trién thiét bi, mang di dong va céc lap trinh vién nhiét
huyét duoc diéu chinh va phan phéi Android mot cach tu do. Ngoai ra, Android
con ¢6 mot cong dong lap trinh vién dong dao chuyén viét cac ang dung dé mo
rong chirc ning cua thiét bi, bang mot loai ngdn ngir 1ap trinh Java c6 stra doi.
Vao thang 10 nam 2012, c¢6 khoang 700.000 tng dung trén Android, va sé luot
tai rng dung tir Google Play, ctra hang tng dung chinh ctia Android, udc tinh
khoang 25 ty Iuot.

Nhitng yéu té nay da giup Android tré thanh nén tang dién thoai théng minh phd
bién nhat thé gidi, vuot qua Symbian vao quy 4 nam 2010, va dwoc cac cong ty
cdng nghé lua chon khi ho can mot hé diéu hanh khoéng ning né, cd kha ning
tinh chinh, va gia ré chay trén cac thiét bi cdng nghé cao thay vi tao dung tir dau.
Két qua 1a mic du duoc thiét ké dé chay trén dién thoai va may tinh bang,
Android da xuat hién trén TV, may choi game va cac thiét bi dién tir khac. Ban
chat mé cua Android ciing khich 16 mot doi ngli dong dao lap trinh vién va
nhitng ngudi dam mé sir dung M ngudn mé dé tao ra nhitng du &n do cong
dong quan ly. Nhitng du an nay bo sung cac tinh ning cao cap cho nhiing nguoi
ding thich tim toi hoic dua Android vao cac thiét bi ban dau chay hé diéu hanh
khac.

Android chiém 75% thi phan dién thoai thdng minh trén toan thé gigi vao thoi
diém quy 3 nam 2012, véi tong cong 500 triéu thiét bi da duoc kich hoat va 1,3
triéu luot kich hoat mdi ngay. Su thanh cong cia hé diéu hanh ciing khién no tro



thanh muc tiéu trong cac vu kién lién quan dén bang phat minh, gép mit trong
cai goi 1a "cudc chién dién thoai théng minh" giita cac cong ty cong nghé.

1.1T6ng quan

Android - nén tang di dong
phd bién nhat trén thé gioi

Android duoc cai dit trén hang tram triéu c4c thiét bi di dong tai hon 190 qudc
gia trén toan thé gisi. Do 1a hé thdng co sé dugc cai dat nhidu nhat trén nhiéu
nén tang dién thoai di dong nao va phat trién vai toe do rat nhanh - mdi ngay co
mot triéu nguoi khoi dong thiét bi Android cua ho lan dau tién va bat dau tim
kiém cac (ng dung, tro choi va ndi dung ky thuat s6 khac.

Android cung cap cho ban mot nén tang dang cap thé giéi dé tao ra cac (ng
dung va tro choi danh cho ngudi dung Android ¢ khap moi noi, cling nhu mot
thi truong mé dé phan phéi cho ho ngay lap tuc.

1.1.1Quan hé doi tac toan cdu va co sé cdi dat 1on

Xay dung trén su dong gop cia cong dong ma nguon mé Linux va hon 300 doi
tac vé phan cang, phan mém va cac hang cung cap dich vu di dong, Android da
nhanh chéng tré thanh hé diéu hanh dién thoai di dong phat trién nhanh nhét.

MJdi ngdy c6 hon mét triéu thiét bi Android
duoc kich hoat méi trén toan thé gioi

Su coi mo cua Android da lam cho noé trg thanh sy yéu thich cho nguoi tiéu
ding va cac nha phat trién, thuc day ting truong manh trong tiéu ding tng
dung. Ngudi ding Android tai vé hang ty cac tng dung va tro choi tir Google
Play mdi thang.



Véi cac ddi tac cua minh, Android lién tuc day ranh gidi cua phan cang va phan
mém vé phia trudc dé mang lai kha ning méi cho ngudi ding va cac nha phéat
trién. DI véi cac nha phat trién, su doi mai cua Android cho phép ban xay dung
cac ung dung manh még, khac biét véi viéc sur dung cac cong nghé di dong mai
nhit.

1.1.2P6i méi nhanh chong

Android dang tiép tuc day ranh gigi cua phan ciing va phan mém vé phia truéc,
dé mang lai kha nang méi cho ngudi diing va cac nha phat trién. i véi cac nha
phat trién, sy phét trién nhanh chéng cua céng nghé Android cho phép ban luén
¢ phia trudc vai cac ung dung manh mé va khac biét.

Android cung cip cho ban truy cap vao cac cong nghé méi nhit va séang tao qua
v sb cac hinh thire caa thiét bi, kién tric chipset, va muac gia. Tu xt 1y da 161 va
d6 hoa hiéu suat cao dén cac cong nghé cam bién tién tién, man hinh cam tng
ruc rd, va cac cong nghé di dong méi noi.

1.1.3Framework phét trién manh mé

Android cung cip cho ban moi thir ban can dé xay dung cac tng dung hang dau.
NG cung cap cho ban mot mé hinh tng dung duy nhat cho phép ban trién khai
cac ung dung cua ban mot cach rong rai cho hang tram triéu nguoi dung trén
mot loat cac thiét bi, tir dién thoai t6i may tinh bang va xa hon nira.

Android ciing cung cip cho ban cac cong cu dé tao ra cac ung dung tuyét voi va
tan dung loi thé cua cac tinh ning phan cang c6 san trén mdi thiét bi. N6 tu
dong diéu chinh giao dién nguoi dung cua ban dé nhin dep nhat trén méi thiét b,
trong khi dem lai cho ban nhiéu quyén kiém soat nhat ma ban mudn qua giao
dién nguoi ding cia ban trén céc loai thiét bi khac nhau.

Vi dy, ban c6 thé tao ra mot tng dung duy nhat dwoc tdi wu hoa cho ca dién
thoai va tablet. Ban khai bao giao dién nguoi dung caa ban trong bo tai nguyén
XML, mét phan thiét dat cho giao dién nguoi dung (Ul) chung cho tat ca cac
loai may va mot phan khac thiét dat toi vu riéng cho dién thoai hodc may tinh



bang. Khi chay, Android &p dung c4c bo nguén chinh xac duwa trén kich thuéc
man hinh cta nd, mat @6 diém anh va loai may.

Dé gilp ban phat trién mot cach hiéu qua, cac céng cu phét trién Android cung
cap dy du Java IDE véi cac tinh ning tién tién dé phat trién, g 161, va dong goi
cac ung dung Android. Str dung cac IDE, ban c6 thé phat trién trén bat ky thiét
bi Android cd sin hoic tao ra cac thiét bi 4o - c6 thé md phong bét ky cau hinh
phan cting nao.

1.1.4Thj truong mé dé phan phéi cac wng dung cuia ban

Google Play la thi truong hang dau cho viéc ban va phan phdi cac tng dung
Android. Khi ban xuat ban mét tng dung trén Google Play, ban c6 co hdi tiép
can dén mot lugng 16n thiét bi Android.

La mot thi trudng mé, Google Play trao cho ban cach ban ban san pham cua
minh. Ban c¢6 thé xuét ban bat ct khi ndo ban muén, véi gia tién ma ban muén,
va dén ddi twong khach hang ban muén. Ban c¢é thé phan phdi rong réi cho tat ca
cac thi trudng va céc thiét bi hoic tap trung vao phan khic cu thé, cac thiét b,
hoac pham vi phan ctng.

Ban cd thé kiém tién theo cach phi hop nhat cho cong ty caa ban - tra phi hoac
mién phi, ban san pham trong tng dung hoic dang ky - dé duoc ty 18 tuong tac
va doanh thu cao nhat. Ban ciing c6 thé kiém soat hoan toan viéc dinh gia cho
cac ung dung cua ban cling nhu san pham ban trong tng dung, va co thé thiét
lap hoic thay d6i gia ban thudc bat ky loai tién duoc hd trg, vao bat cir lic nao.

Ngoai phat trién co so khach hang cua ban, Google Play s& gilip ban xay dung
tam nhin va cam két trén cac tng dung va thuong hiéu cua ban. Vi du nhu cac
ing dung cua ban ting mic d6 phéd bién, Google Play cung cp cho né vi tri cao
hon trong bang cac bang xép hang.

Puoc cai dat sin trén hang ty thiét bi Android trén toan thé gisi, Google Play c6
thé 1a mot dong co tang truong cho doanh nghiép cua ban.



1.2Lich su

Tong cong ty Android (Android, Inc.) dugc thanh 1ap tai Palo Alto, California
vao thang 10 nim 2003 bai Andy Rubin (d6ng séng lap cong ty Danger), Rich
Miner (d6ng sang lap Tong cong ty Vién thong Wildfire), Nick Sears (tung 1a
Ph6 giam ddc T-Mobile), va Chris White (truong thiét ké va giao dién tai
WebTV) dé phat trién, theo 1oi ciia Rubin, "cac thiét bi di dong thong minh hon
c6 thé biét duoc vi tri va sa thich ciia ngudi dung”. DU nhitng nguoi thanh 1ap va
nhan vién déu I1a nhimg ngudi co tiéng tam, Tong cong ty Android hoat dong
mot cach am tham, chi tiét 16 rang ho dang lam phan mém danh cho dién thoai
di dong. Trong nam d6, Rubin hét kinh phi. Steve Perlman, mot nguoi ban than
cua Rubin, mang cho 6ng 10.000 USD tién mat nhung tir chéi tham gia vao
cong ty.

Google mua lai Tong cong ty Android vao ngay 17 thang 8 nam 2005, bién n6
thanh mot bo phan truc thuéc Google. Nhitng nhan vién cua chu chét cua Tong
cong ty Android, gom Rubin, Miner va White, van tiép tuc ¢ lai cong ty lam
viéc sau thuong vu ndy. Vao thoi diém d6 khong c6 nhiéu théng tin vé Téng
cong ty, nhung nhiéu ngudi don doan rang Google dy tinh tham gia thi truong
dién thoai di dong sau budc di nay. Tai Google, nhéom do Rubin dung dau da
phat trién mot nén tang thiét bi di dong phat trién trén nén nhan Linux. Google
quang béa nén tang nay cho cac nha san xuat dién thoai va cac nha mang vai loi
hira s& cung cap mot hé thdng uyén chuyén va c6 kha niang nang cip. Google di
lien hé véi hang loat hang phan cimg ciing nhu d6i tac phan mém, ban tin cho
cac nha mang rang ho san sang hop tac véi cac cap do khac nhau.

Ngay cang nhiéu suy doan ring Google s& tham gia thi trudng dién thoai di dong
Xuat hién trong thang 12 nam 2006. Tin tic cia BBC va Nhat bao phd Wall chu
thich ring Google muén dua cong nghé tim kiém va cac (ng dung cua ho vao
dién thoai di déng va ho dang nd luc l1am viéc dé thuc hién diéu nay. Cac
phuong tién truyén thong truyén thong lan online ciing viét vé tin don rang
Google dang phat trién mot thiét bi cAm tay mang thuong hiéu Google. Mot vai
to béo con néi rang trong khi Google van dang thuc hién nhitng ban mé ta ky
thuat chi tiét, ho da trinh dién san pham mau cho c4c nha san xuat dién thoai di
dong va nha mang. Thang 9 nam 2007, InformationWeek dang tai mot nghién
ctru cua Evalueserve cho biét Google da nop mot s6 don xin cap bang sang ché
trong linh vuc dién thoai di dong.



Ngay 5 thang 11 nam 2007, Lién minh thiét bi cam tay mé (Open Handset
Alliance), mot hiép hoi bao gdm nhiéu cong ty trong d6 c6 Texas Instruments,
Tap doan Broadcom, Google, HTC, Intel, LG, Tap doan Marvell Technology,
Motorola, Nvidia, Qualcomm, Samsung Electronics, Sprint Nextel va T-Mobile
dugc thanh 1ap voi muc dich phat trién céc tiéu chuan mé cho thiét bi di dong.
Cung ngdy, Android ciing duoc ra mat véi vai trd 1a san pham dau tién caa Lién
minh, mot nén tang thiét bi di dong dugc xay dung trén nhan Linux phién ban
2.6. Chiéc dién thoai chay Android dau tién duoc béan ra 1a HTC Dream, phat
hanh ngay 22 thang 10 ndm 2008. Biéu trung cta hé diéu hanh Android méi Ia
mot con rdbSt mau xanh 14 cdy do hang thiét ké Irina Blok tai California v&.

Tir nam 2008, Android da trai qua nhiéu lan cap nhat dé dan dan cai tién hé diéu
hanh, b6 sung cac tinh nang mai va sira cac 15i trong nhitng lan phat hanh trudc.
MJdi ban nang cap dugc dit tén lan luot theo tht tu bang chit céi, theo tén cua
Mot mon an trang miéng; vi du nhu phién ban 1.5 Cupcake (banh bong lan nho
c6 kem) tiép nédi bang phién ban 1.6 Donut (banh vong). Phién ban mai nhat
hién nay 13 5.0 Lollipop. Vao nim 2010, Google ra mat loat thiét bi Nexus - mot
dong san pham bao gom dién thoai théng minh va may tinh bang chay hé diéu
hanh Android, do cac ddi tac phan ciing san xuat. HTC da hop tac vai Google
trong chiéc dién thoai thong minh Nexus dau tién, Nexus One. Ké tir ¢6 nhiéu
thiét bi moi hon da gia nhap vao dong san pham nay, nhu dién thoai Nexus 4 va
may tinh bang Nexus 10, lan luot do LG va Samsung san xuat. Google xem dién
thoai va may tinh bang Nexus 12 nhitng thiét bi Android chu luc cua minh, voi
nhiing tinh nang phan ciing va phan mém mai nhat ciia Android.

1.3Céc tinh nang
1.3.1Giao dién

Giao dién ngudi ding cua Android dwa trén nguyén tic tac dong truc tiép, sir
dung cam ng cham tuong tu nhu nhing dong tac ngoai doi thuc nhu vudt,
cham, kéo gian va thu lai dé xur 1y cac ddi twong trén man hinh. Sy phan ang véi
tac dong cua ngudi ding dién ra gan nhu ngay 1ap tac, nham tao ra giao dién
cam (mg muot ma, thuong dung tinh ning rung cua thiét bi dé tao phan hoi rung
cho ngudi dung. Nhitng thiét bi phan ctimg bén trong nhu gia tdc ké, con quay
hoi chuyén va cam bién khoang cach dugc mot s6 tng dung sir dung dé phan hdi
mot s6 hanh dong khéac caa ngudi ding, vi du nhu diéu chinh man hinh tir ché
d6 hién thi doc sang ché d6 hién thi ngang tdy theo vi tri cua thiét bi, hoic cho



phép ngudi dung 1ai xe dua bing xoay thiét bi, gibng nhu dang diéu khién vé-
lang.

Cac thiét bi Android sau khi khai dong sé hién thi man hinh chinh, diém khai
dau véi cac thdng tin chinh trén thiét bi, twong tu nhu khai niém desktop (ban
lam viéc) trén may tinh dé ban. Man hinh chinh Android thuong gom nhiéu biéu
tugng (icon) va tién ich (widget); biéu tuwong ung dung s& mé Gng dung twong
rng, con tién ich hién thi nhitng noi dung séng dong, cap nhat tu dong nhu du
bao thoi tiét, hop thu cua nguoi dung, hodc nhitng mau tin thoi sy ngay trén man
hinh chinh. Man hinh chinh c6 thé gdm nhiéu trang xem duoc bang cach vuét ra
trudc hoic sau, mac du giao dién man hinh chinh caa Android cd thé tiy chinh &
murc cao, cho phép nguoi dung tu do sip dit hinh ddng ciing nhu hanh vi cua
thiét bi theo s thich. Nhitng ting dung do cé&c hang tha ba c6 trén Google Play
va cac kho ung dung khac con cho phép ngudi dung thay doi “chu dé” cia man
hinh chinh, tham chi bit chudc hinh dang caa hé diéu hanh khac nhu Windows
Phone chang han. Phan 1én nhiing nha san xuét, va mot sé6 nha mang, thuc hién
thay d6i hinh dang va hanh vi cua cac thiét bi Android caa ho dé phan biét voi
cac hang canh tranh.

O phia trén ciing man hinh 1a thanh trang thai, hién thi thong tin vé thiét bi va
tinh trang két néi. Thanh trang thai nay cé thé “kéo” xubng dé xem man hinh
thong bao gdm thdng tin quan trong hoac cap nhat cua cac tng dung, nhu email
hay tin nhan SMS méi nhan, ma khong 1am gian doan hoac khién nguoi dung
cam thay bat tién. Trong céc phién ban doi dau, nguoi ding c6 thé nhan vao
thong bao dé md ra tng dung twong ung, vé sau nay cac thdng tin cap nhat duoc
bo sung theoe tinh ning, nhu c6 kha nang 1ap tic goi nguoc lai khi c6 cudc goi
nhd ma khéng can phai mé @ng dung goi dién ra. Théng béo s& ludn nam do6 cho
dén khi ngudi dung da doc hodc x6a né di.

1.3.2Ung dung

Android c6 luong ung dung cua bén thir ba ngay cang nhiéu, dugc chon loc va
dit trén mot cra hang tng dung nhu Google Play hay Amazon Appstore dé
nguoi dung lay vé, hoic bang cach tai xudng roi cai dat tap tin APK tur trang
web khac. Céc tng dung trén Ctra hang Play cho phép ngudi ding duyét, tai vé
va cap nhat cac ung dung do Google va cac nha phat trién thir ba phéat hanh. Cira
hang Play dugc cai dat sin trén cac thiét bi théa man diéu Kién twong thich cua
Google. Ung dung sé ty dong loc ra mot danh sach céc tng dung tuong thich
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vé6i thiét bi caa ngudi dung, va nha phét trién cé thé gi¢i han ung dung cua ho
chi danh cho nhitng nha mang ¢ dinh hoic nhitng quéc gia cd dinh vi ly do
kinh doanh. Néu ngudi ding mua mét tng dung ma ho cam thay khong thich,
ho dugc hoan tra tién sau 15 phat ké tir Iic tai v&, va mot vai nha mang con ¢é
kha ning mua giup cac tng dung trén Google Play, sau do tinh tién vao trong
héa don sir dung hang thang cua ngudi dung. Dén thang 9 nim 2012, c6 hon
675.000 tng dung danh cho Android, va s luong tng dung tai vé tir Ctra hang
Play uéc tinh dat 25 ty.

Cac (g dung cho Android duoc phat trién bang ngdn ngi Java str dung Bo phéat
trién phan mém Android (SDK). SDK bao gom mat bo day du cac cong cu ding
dé phat trién, gom c6 cong cu g& 161, thu vién phan mém, bo gia lap dién thoai
dwa trén QEMU, tai liéu hudng dan, ma ngudn mau, va hudng dan ting budc.
Moi truong phét trién tich hop (IDE) dugc hd tro chinh thuc 1a Eclipse sir dung
phan bo sung Android Development Tools (ADT). Céc cong cu phat trién khac
cling c6 san, gom c6 Bo phét trién gbc danh cho céc ung dung hoic phan mo
rong viét bang C hoic C++, Google App Inventor, mot méi truong d6 hoa cho
nhitng nha 1ap trinh mai bat dau, va nhiéu nén tang tng dung web di dong da
nén tang phong phu.

Dé vuot qua nhitng han ché khi tiép can cac dich vu cua Google do su Kiém
duyét Internet tai Cong hoa Nhan dan Trung Hoa, cac thiét bi Android ban tai
Trung Quéc luc dia thudng duge diéu chinh chi dugc st dung dich vu da dugc
duyét.

1.3.3Quan ly bé nho

Vi céc thiét bi Android chu yéu chay bing pin, nén Android duoc thiét ké dé
quan ly bo nhé (RAM) dé giam tdi da tiéu thu dién nang, trai véi hé diéu hanh
may tinh dé ban ludn cho rang may tinh s& c6 ngudn dién khong gioi han. Khi
mét tng dung Android khong con duoc sir dung, hé thdng s& tu dong ngung nod
trong bd nhé - trong khi ung dung vé mat ky thuat van “maé™, nhitng tng dung
nay sé khdng tiéu thy bat cir tai nguyén nao (nhu ning luong pin hay ning luong
xt 1Y) va nam dé cho dén khi né duoc can dén. Cach lam nhu vay co loi kép 1a
vira 1am ting kha ning phan hdi néi chung cua thiét bi Android, vi ung dung
khong nhét phai dong rdi mé lai tir dau, vira dam bao céc tng dung nén khéng
lam tiéu hao nang lwong mot cach khdng can thiét.
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Android quan ly c&c tng dung trong bd nhd mot cach tu dong: khi b nhé thap,
hé thong s& bat dau diét tng dung va tién trinh khdng hoat dong duoc mot thoi
gian, sap theo thoi diém cudi ma chung duoc st dung (tte 1a cii nhat s& bj tat
truéc). Tién trinh nay duoc thiét ké an di véi nguoi ding, dé ngudi dung khdng
can phai quan 1y b nhg hoic ty tay tit cAc ang dung. Tuy nhién, su che gidu
nay caa hé thong quan Iy b nhé Android da dan dén su thinh hanh cua cac ung
dung tit chuong trinh cua bén thir ba trén cra hang Google Play; nhitng ung
dung kiéu nhu vay dugc cho 1 c6 hai nhiéu hon c6 1oi.

1.4Phét trién

Android dugc Google ty phét trién riéng cho dén khi nhiing thay doi va cap nhat
d3 hoan thién, khi d6 ma ngudn mai dugc cdng khai. M& ngudn nay, néu khdng
stra doi, chi chay trén mét sé thiét bi, thuong l1a thiét bi thudc dong Nexus. C6
nhiéu thiét bi c6 chira nhitng thanh phan dugc giit ban quyén do nha san xuat dat
vao thiét bi Android cua ho.

1.4.1Linux

Android c6 mot hat nhan dya trén nhan Linux phién ban 2.6, ké tir Android 4.0
Ice Cream Sandwich (banh ngot kep kem) tré vé sau, la phién ban 3.x, voi
middleware, thu vién va API viét biang C, con phan mém ung dung chay trén
mot nén tang ung dung gdém cac thu vién twong thich véi Java dya trén Apache
Harmony. Android st dung may ao Dalvik vai mot trinh bién dich dong dé chay
‘ma dex’ (Dalvik Executable) cua Dalvik, thuong dugc bién dich sang Java
bytecode. Nén tang phan cing chinh cia Android 1a kién trac ARM. Nguoi ta
cling ho tro x86 thong qua du an Android x86, va Google TV ciing sir dung mot
phién ban x86 dac biét cia Android.

Nhén Linux dung cho Android d3 dugc Google thuc hién nhiéu thay doi vé kién
trdc so véi nhan Linux goc. Android khdng c6 sin X Window System ciing
khong hd tro cac thu vién GNU chuan, nén viéc chuyén céc (ng dung hoic thu
vién Linux c6 sin sang Android rat kho khan. Cac tng dung C don gian va SDL
cling dugc hd trg bang cach chén nhitng doan shim Java va st dung tuong tu
JNI, nhu khi nguoi ta chuyén Jagged Alliance 2 sang Android.
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Mot sb tinh ning ciing duge Google dong gop ngugc vao nhan Linux, dang chi
¥ 1a tinh ning quan 1y ngudn dién c6 tén wakelock, nhung bi nhiing nguoi 1ap
trinh chinh cho nhan tir chdi vi ho cam thdy Google khong co dinh sé& tiép tuc
bao tri doan ma do ho viét. Google thong bao vao thang 4 nam 2010 rang ho s&
thué hai nhan vién dé lam viéc voi cong dong nhan Linux, nhung Greg Kroah-
Hartman, ngudi bao tri nhan Linux hién tai cua nhanh 6n dinh, di noéi vao thang
12 nam 2010 rang 6ng ta lo ngai rang Google khéng con mudn dua nhing thay
d6i cia minh vao Linux dong chinh nita. Mot sé lap trinh vién Android cua
Google t6 ¥ rang “nhém Android thdy chan véi quy trinh d6,” vi nhém ho khong
c6 nhiéu ngudi va c6 nhiéu viéc khan cap can lam véi Android hon.

Vao thang 8 nam 2011, Linus Torvalds rang “rét cudc thi Android va Linux
cling s& tré lai voi mot bo nhan chung, nhung didu d6 co thé s& khdng xay ra
trong 4 hodc 5 nam nira”. Vao thang 12 nam 2011, Greg Kroah-Hartman thong
bao kich hoat Du 4n Dong chinh Android, nhiam téi viéc dua mot sé driver, ban
vé va tinh ning ctia Android nguoc vao nhan Linux, bat dau tir Linux 3.3. Linux
cling dua tinh nang autosleep (tw nghi hoat dong) va wakelocks vao nhan 3.5,
sau nhiéu nd luc phdi tron trude d6. Tuong tac thi van vay nhung ban hién thuc
trén Linux dong chinh cho phép hai ché d nghi: bo nhé (dang nghi truyén thong
ma Android sir dung), va dia (1a ngt dong trén may tinh dé ban). Viéc tron s&
hoan tat ké tir nhan 3.8, Google di cong khai kho mé ngudn trong dé ¢ nhirng
doan thtr nghiém dua Android vé lai nhan 3.8.

Bo luu trit flash trén cac thiét bi Android duoc chia thanh nhiéu phan ving, nhu
“/system” danh cho hé diéu hanh va “/data” danh cho dit liéu nguoi ding va cai
dat tng dung. Khéc véi cac ban phan phdi Linux cho may tinh dé ban, ngudi s&
hitu thiét bi Android khéng duoc trao quyén truy cap root vao hé diéu hanh va
cac phan vung nhay cam nhu /system duoc thiét 1ap chi doc. Tuy nhién, quyén
truy cap root cd thé chiém duoc bang cach tan dung nhitng 16 héng bao mat
trong Android, diéu ma cong dong ma nguon mé thudng xuyén sir dung dé nang
cao tinh nang thiét bi cia ho, ké ca bi nhimg nguoi 4c y str dung dé cai virus va
phan mém &c .

Viéc Android c6 duoc xem 1a mot ban phan phdi Linux hay khéng van con 1a
van dé gay tranh cii, tuy dugc Linux Foundation va Chris DiBona, truéng nhém
ma ngudn mé Google, ung hd. Mot sé khac, nhu linux-magazine.com thi khéng
d6ng y, do Android khong khdng hd tro nhiéu cong cu GNU, trong d6 c6 glibe.
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1.4.2Lich cdp nhat

Google dua ra cac ban cap nhat Ién cho Android theo chu ky tir 6 dén 9 thang,
ma phan Ion thiét bi déu cé thé nhan duoc qua séng khong day. Ban cap nhat
I6n mai nhat 14 Android 6.0 Marshmallow.

So vdi cac hé diéu hanh canh tranh khac, nhu iOS, cac ban cip nhat Android
thuong mat thoi gian 1au hon dé dén véi céc thiét bi. Voi nhiing thiét bi khong
thuoc dong Nexus, cac ban cap nhat thuong dén sau vai thang ké tir khi phién
ban dugc chinh thuc phat hanh. Nguyén nhan cua viéc ndy mét phan 1a do su
phong phi vé phan cang cta céc thiét bi Android, nén ngudi ta phai mat thoi
gian diéu chinh ban cap nhat cho phi hop, vi md nguén chinh thic cua Google
chi chay dugc trén nhiing thiét bi Nexus cha luc cua ho. Chuyén Android sang
nhitng phan cang cu thé 1a mot quy trinh ton thoi gian va cong sic cia cac nha
san xuat thiét bi, nhimg ngudi ludén wu tién cac thiét bi méi nhat va thuong bo
roi cac thiét bi cii hon. Do d6, nhitng chiéc dién thoai théng minh thé hé cii
thuong khong duoc cap nhat néu nha san xuat quyét dinh rang né khong dang dé
bo thoi gian, bat ké chiéc dién thoai d6 co kha ning chay ban cap nhat hay
khong. Van d& nay con tram trong hon khi nhitng nha san xuat diéu chinh
Android dé dua giao dién va tng dung cua ho vao, nhitng thir nay ciing s& phai
lam lai cho méi ban cap nhat. Sy cham tré con duoc dong gop bai nha mang, sau
khi nhan dugc ban cap nhat tir nha san xuat, ho con diéu chinh thém cho phu
hop véi nhu cau rdi thir nghiém ki ludng trén hé théng mang caa ho trude khi
chuyén n6 dén nguoi ding.

Viéc thiéu cac hd tro hau mai cua nha san xuat va nha mang d3 bi nhitng nhém
ngudi ding va cac trang tin cdng nghé chi trich rat nhidu. Mot s6 nguoi viét con
néi rang gisi cdng nghiép do céi loi vé tai chinh da cb tinh khdng cap nhat thiét
bi, vi néu thiét bi hién tai khong cap nhat s& thuc day viéc mua thiét bi mgi, mot
thai d6 duoc coi 1a “xic pham”. The Guardian di than phién rang phuong cach
phan phdi ban cap nhat tra nén phac tap chinh vi nhitng nha san xuat va nha
mang di ¢ tinh 1am né nhu thé. Vao nim 2011, Google di hop tac cling mot s6
hdng cong nghiép va ra mat “Lién minh Cap nhat Android”, véi loi hua s& cap
nhat thudng xuyén cho cac thiét bi trong vong 18 thang sau khi ra mat. Tinh dén
nam 2012, nguoi ta khong con nghe nhic dén lién minh nay nira.

1.4.3Céng dong ma nguon me

14



Android c6 mot cong dong cac 1ap trinh vién va nhirng ngudi dam mé rat ning
dong. Ho st dung ma ngudn Android dé phat trién va phan phdi nhitng phién
ban chinh stra cua hé diéu hanh. Cac ban Android do cong dong phat trién
thuong dem nhitng tinh nang va cap nhat méi vao nhanh hon cac kénh chinh
thirc cia nha san xuat/nha mang, tuy khong duoc kiém thir k§ ludng ciing nhu
khéng c6 dam bao chit lwong; cung cap sy hd tro lién tuc cho céc thiét bi ci
khéng con nhan dugc ban cap nhat chinh thac; hoac mang Android vao nhiing
thiét bi ban dau chay mot hé diéu hanh khac, nhu HP Touchpad. Céac ban
Android cua cong dong thudng duoc root sin va cd nhitng diéu chinh khéng phu
hop véi nhitng nguoi dung khong ranh ré, nhu kha nang ép xung hoac tang/giam
ap bo xir Iy cua thiét bi. CyanogenMod la firmware cua cong dong duoc sir dung
phd bién nhat, va hoat dong nhu mot t chic cua sé dong khac.

Trudc day, nha san xuat thiét bi va nha mang to ra thiéu thién chi vai viéc phét
trién firmware cta bén tha ba. Nhitng nha san xuét con thé hién lo ngai rang cac
thiét bi chay phan mém khdng chinh thirc s& hoat dong khong tét va dan dén tén
tién hd trg. Hon nita, cac firmware da thay d6i nhu CyanogenMod d6i khi con
cung cap nhimg tinh ning, nhu truyén tai mang (tethering), ma nguoi ding binh
thuong phai tra tién nha mang méi duoc sir dung. Két qua 1a nhiéu thiét bi bat
dau dit ra hang rao k¥ thuat nhu khoa bootloader hay han ché quyén truy cap
root. Tuy nhién, khi phan mém do cong ddng phat trién ngay cang tré nén phd
bién, va sau mot théng cdo cia Thu vién Qudc hoi Hoa Ky cho phép “jailbreak”
(vuot nguc) thiét bi di dong, cac nha san xuat va nha mang da to ra mém mong
hon véi cac nha phat trién thir ba, tham chi mot s6 hang nhu HTC, Motorola,
Samsung va Sony, con hd tro va khuyén khich phat trién. Két qua caa viéc nay
la dan dan nhu cau tim ra cac han ché phan ctng dé cai dat duoc firmware
khong chinh thirc da bét di do ngdy cang nhiéu thiét bi duoc phat hanh véi
bootloader dd md khoa sén hoic c6 thé mé khoa, twong tu nhu dién thoai dong
Nexus, tuy rang thong thuong ho s& yéu cau ngudi ding tir bo ché do bao hanh
néu ho 1am nhu vay. Tuy nhién, tuy duoc su chap thuan caa nha san xuat, mot
s6 nha mang tai My van bt budc dién thoai phai bi khoa.

Viéc mé khoa va “hack” dién thoai thdng minh va may tinh bang van con la tac
nhan giy cang thang giita cong dong va cong nghiép. Cong dong ludn bién ho
rang su hd tro khdng chinh thirc ngay cang trd nén quan trong trudc viéc nén
cong nghiép khong cung cap céc ban cap nhat thuong xuyén va/hoic ngung hd
tro cho chinh cac thiét bj cua ho.
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1.5B40 mat va tinh riéng tu

Céc tng dung Android chay trong mét “hop cat”, la mot khu vuc riéng ré vai hé
théng va khong duoc tiép can dén phan con lai cua tai nguy@n hé thong, trir khi
né dugce ngudi dung trao quyén truy cap mot cach cong khai khi cai dat. Trude
khi cai dat ung dung, Cira hang Play s& hién thi tat ca cac quyén ma tng dung
doi hoi: vi du nhu mot tro choi can phai kich hoat bo rung hoic luu dir liéu vao
thé nhé SD, nhung nd khong nén can quyén doc tin nhian SMS hoic tiép can
danh ba dién thoai. Sau khi xem xét c4c quyén nay, nguoi dung c6 thé chon
d6ng y hoac tir chéi ching, ung dung chi duoc cai dat khi ngudi dung dong .

Hé théng hop cat va hoi quyén lam giam bét anh huong cua I18i bao mat hoac 15i
chuong trinh c6 trong tng dung, nhung su béi rdi caa lap trinh vién va tai liéu
huéng din con han ché da dan téi nhitng tng dung hay doi hoi nhitng quyén
khong can thiét, do d6 lam giam di hiéu qua cua hé théng nay. Mot sé cong ty
bao mat, nhu Lookout Mobile Security, AVG Technologies, va McAfee, da phat
hanh nhitng phan mém diét virus cho cac thiét bi Android. Phan mém nay khong
c6 hiéu qua vi co ché hop céat van ap dung vao cac tng dung nay, do vay lam
han ché kha ning quét sau vao hé thong dé tim nguy co.

Mot nghién ciru ctaa cong ty bao mat Trend Micro da liét ké tinh trang lam dung
dich vu tra tién 12 hinh thirc phan mém ac y phd bién nhat trén Android, trong d6
tin nhan SMS s& bi gui di tir dién thoai bi nhiém dén mot s dién thoai tra tién
ma ngudi ding khdng hé hay biét. Loai phan mém &c y khac hién thi nhiing
quang cao khéng mong muédn va gay khé chiu trén thiét bi, hoic giri thong tin ca
nhan dén bén thir ba khi chua duoc phép. Pe doa bao mat trén Android dugc
cho 1a tang rat nhanh theo cap sé mii; tuy nhién, cac k¥ su Google phan bac rang
hiém hoa tir phan mém ac ¥ va virus di bi thoi phong boi cac cong ty bao mat
nham muyc dich thuong mai, va budc t6i nganh cong nghiép bao mat dang loi
dung su so hai dé ban phan mém diét virus cho ngudi dung. Google van giir
quan diém rang phan mém &c y that sy nguy hiém la cuc ky hiém, va mot cuoc
diéu tra do F-Secure thyc hién cho thay chi ¢ 0,5% sé phan mém ac y Android
la len vao duogc cira hang Google Play.

Google hién dang sir dung bo quét phan mém ac y Google Bouncer dé theo ddi
va quét cac ung dung trén Cira hang Google Play. N6 s& danh dau cac phan mém
bi nghi ngo va canh bao ngudi ding vé nhitng van dé co thé xay ra truéc khi ho
tai n6 vé may. Android phién ban 4.2 Jelly Bean dugc phat hanh vao nam 2012
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cling véi cac tinh nang bao mat duoc cai thién, bao gdm maot bo quét phan mém
ac y duoc cai san trong hé théng, hoat dong cing véi Google Play nhung ciing
c6 thé quét cac tng dung dugc cai dat tir ngudn thir ba, va mot hé thdng canh
bao s& thong bao cho nguoi dung khi mot ¢ng dung ¢b ging gii mot tin nhan
vao sb tinh tién, chan tin nhan d6 lai trir khi ngudi ding cng khai cho phép no.

Dién thoai thdng minh Android c6 kha ning bao cdo vi tri cua diém truy cap Wi-
Fi, phét hién ra viéc di chuyén cua nguoi dung dién thoai, dé xay dung nhimng co
s& dir liéu ¢ chua vi tri cia hang tram triéu diém truy cap. Nhiing co so dir liéu
nay tao nén mot ban do dién tir dé tim vi tri dién thoai thdng minh, cho phép
ching chay cac tng dung nhu Foursquare, Google Latitude, Facebook Places,
va gui nhitng doan quang céo dua trén vi tri. Phan mém theo ddi ciia bén thir ba
nhu TaintDroid, mot du 4n nghién ciru trong trudng dai hoc, d6i khi c6 thé biét
duoc khi ndo thdng tin ca nhan bi gui di tir tng dung dén cac may chu dat ¢ xa.

Ban chat ma nguén mé cua Android cho phép nhithg nha thau bao mat lay
nhitng thiét bi sin c6 rdi diéu chinh dé sir dung ¢ mac do bao mat cao hon. Vi
du nhu Samsung da cong tac voi General Dynamics sau khi ho thdu tdm Open
Kernel Labs dé xay dung lai Jellybean trén nén b vi kiém soat danh cho du &n
“Knox™.

1.6Gidy phép phat hanh

M3& ngudn cta Android dugc cap phép theo cac giay phép phan mém ma nguon
mé tu do. Google dwa phan Ié6n ma ngudn (bao gom ca céc 16p mang va dién
thoai) theo Gidy phép Apache phién ban 2.0, va phan con lai, cac thay doi doi
véi nhan Linux, theo Gidy phép Cong cong GNU phién ban 2. Lién minh Thiét
bi cAm tay m¢ da thuc hién cac thay doi trén nhan Linux, véi ma ngudn ldc nao
cling cong khai. Phan con lai cia Android duoc Google phét trién mot minh, va
ma ngudn chi dugc cong bd khi phat hanh mot phién ban méi. Thong thudng
Google cong tac vai mot nha san xuat phan cang dé cung cap mot thiét bi ‘cha
luc’ (thudc dong Google Nexus) véi phién ban méi nhat cua Android, sau d6
phat hanh ma ngudn sau khi thiét bi nay duoc ban ra.

Vao dau nam 2011, Google quyét dinh tam ngung phat hanh ma nguon Android
phién ban 3.0 Honeycomb danh riéng cho may tinh bang. Ly do, theo Andy
Rubin trong mot bai blog Android chinh thuec, 1a vi Honeycomb da duoc lam
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gap gap dé phuc vu cho Motorola Xoom, va ho khdng muén cac bén tht ba tao
ra mot “trai nghiém ngudi dung cuc ky toi t&” bang céch c¢d gang dua vao dién
thoai théng minh mot phién ban danh riéng cho may tinh bang. M& nguon mot
lan nira dugc Xuat ban cong khai vao thang 11 nim 2011 véi su ra mat cua
Android 4.0.

Mic dd phan mém la ma ngudn mé, cac nha san xuat thiét bi khong thé str dung
thuong hiéu Android caa Google trir khi Google chitng nhan rang thiét bi caa ho
phu hop voi Tai liéu Pinh nghia Tuong thich (Compatibility Definition
Document - CDD). CAc thiét bi ciing phai thoa man dinh nghia nay thi méi duoc
cap phép dé cai cac tng dung ma nguon dong ciia Google, gom ca Google Play.
Vi Android khong hoan toan duoc phat hanh theo gidy phép tuong thich GPL, vi
du nhu m3 ngudn cta Google 14 theo gidy phép Apache license, va ciing vi
Google Play cho phép cac phan mém c6 ban quyén, Richard Stallman va Quy
phan mém ty do ludn chi trich Android va khuyén nguoi ding st dung hé diéu
hanh khac nhu Replicant.

1.7D6n nhan

Android duoc dén nhan biang mot thai do thd o khi né ra mat vao nim 2007.
Mic du nhiing nha phan tich rat an tuong véi viéc cac cong ty céng nghé co
tiéng tam hop tac cung Google dé tao ra Lién minh thiét bi di dong ma, nguoi ta
van khong rd liéu cac nha san xuat c6 san sang thay thé hé diéu hanh ma ho
dang dung bing Android hay khong. Y twong vé mot nén tang phét trién ma
ngudn mé dua trén Linux d3 thu hat sy quan tim, nhung ciing day lén nhirng lo
ngai rang Android s& phai doi mat véi sy canh tranh manh mé tir nhiing tay choi
c6 hang trong thi truong dién thoai thong minh, nhu Nokia va Microsoft, va cac
hé diéu hanh di dong ddi thu ciing sir dung Linux dang trong qué trinh phét
trién. Nhitng cong ty hang dau khdng gidu su hoai nghi: Nokia duoc trich noi
rang “chung t6i khong xem d6 1a mot su de doa,” va mot thanh vién caa nhom
Windows Mobile cia Microsoft néi rang “t6i khong hiéu rdi ho s& co tac dong
ra sao.”

Ké tir 36 Android dd phat trién dé tro thanh hé diéu hanh danh cho dién thoai
thdng minh pho bién nhat trén thé giéi va 1a “mot trong nhiing trai nghiém di
d6ng nhanh nhat hién nay.” Cac nha binh luan thi nhian manh vao ban chat ma
ngudn mé cua hé diéu hanh chinh 1a mét trong nhiing yéu té quyét dinh stc
manh, cho phép cac cong ty nhu (Kindle Fire), Barnes & Noble (Nook), Ouya,
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Baidu, va nhitng hiang khac dbi huéng phan mém va phét hanh nhiing phan cing
chay trén phién ban Android da thay doi cua riéng ho. Két qua, nd duoc trang
web cong nghé Ars Technica mé ta 1a “dwong nhién 1a hé diéu hanh mic dinh
khi phéat hanh phan cing méi” cho nhiing cong ty khong c6 nén tang di dong
riéng cua ho. Chinh sy m& va uyén chuyén nay ciing hién dién & cip do6 nguoi
ding cudi: Android cho phép ngudi dung dién thoai diéu chinh thoai mai thiét bj
cua ho va ung dung thi c6 san trén cac ctra hang ung dung va trang web khéng
phai cua Google. Nhimg dic diém nay duoc xem la dong gop vao nhiing thé
manh chinh cua dién thoai Android so véi cac dién thoai khac.

Android ciing bi phé phan vi thiéu su hd tro hau mai tir nha san xuat va nha
mang, néu so sanh véi i0S cua Apple. Véi nhitng thiét bi khdng mang nhan hiéu
Nexus, nha mang ludn kiém tra cac tiéu chuan caa ho rdi thuc hién thay doi cho
riéng ting thiét bi (bat nguon tir sy diéu chinh cia nha san xuat va sy da dang
cua thiét bi Android) duwoc xem 14 tdc nhan chinh tri hodn viéc cap nhat. Nhiing
nha binh luan ciing noéi rang nganh cdng nghiép thiét bi di dong vi ly do loi
nhuan da c6 tinh khong cap nhat thiét bi cua ho, vi thiéu cap nhat trén thiét bi
hién tai s& thuc day viéc mua thiét bi méi.

1.8C4c bang biéu (Dashboards)

Trang nay cung cap thong tin sb luong twong ddi cua céc thiét bi c6 chung mot
dic diém nhat dinh, chang han nhu phién ban Android hodc kich thuéc man
hinh. Théng tin nay cé thé gidp ban wu tién cac nd luc dé hd tro céc thiét bi khéac
nhau bang cach 1am rd, thiét bj vao dang hoat dong trong Android va hé sinh
thai Google Play.

Dit liéu ndy phan anh céc thiét bi chay tng dung Google Play Store méi nhét,
tuong thich vi Android 2.2 va cao hon. M&i anh chup dit liéu dai dién cho tat
ca c4c thiét bi da ghé tham Google Play Store trong vong 7 ngdy trudc.

» CA&c phién bdn nén tang

2.2 Froyo 8 0.1%
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https://developer.android.com/about/dashboards/index.html
https://developer.android.com/about/versions/android-2.2.html

2.3.3- Gingerbread 10 1.2%
237

4.0.3 - Ice Cream 15 1.2%
4.0.4 Sandwich

4.1.x Jelly Bean 16 4.5%
4.2.x 17 6.4%
4.3 18 1.9%
4.4 KitKat 19 24.0%
5.0 Lollipop 21 10.8%
5.1 22 23.2%
6.0 Marshmallow 23 26.3%
7.0 Nougat 24 0.4%

Dir liéu thu thap duoc trong mot khoang thoi gian 7 ngay, két thic vao 05 thang

12 nam 2016.

Bat ky phién ban nao c6 sé luong phan phdi it hon 0,1% s& khong dugc hién thi.

Marshmallow
Lollipop
Mougat

- _\l'\_ Froyo
Gingerbread

lce Cream Sandwich

Jelly Bean

Kitkat

> Kich thwdc man hinh va mdz dé diém anh
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https://developer.android.com/about/versions/android-4.0.html
https://developer.android.com/about/versions/android-4.1.html
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https://developer.android.com/about/versions/nougat/index.html

ERCECRCN RN
1.3% 1.3%
2.9% 0.2% 38.0% 31.4% 88.3%
0.2% 3.8% 1.9% 0.4% 0.4% 6.7%
2.7% 0.4% 0.6% 3.7%

Total 1.5% 9.4% 2.1% 38.8% 32.4% 15.8%

xhdpi

~— Idpi
medpi

tvdpi

hdpi

Dir liéu thu thap duoc trong mot khoang thoi gian 7 ngay, két thic vao 05 thang
12 nam 2016.

Bat ky phién ban nao c6 sé luong phan phdi it hon 0,1% s& khong duoc hién thi.

> Cac phién ban OpenGL

OpenGL ES Version | Distribution
2.0

41.9%
3.0 42.4%
3.1 15.7%

—@GL20
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Dir liéu thu thap duoc trong mot khoang thoi gian 7 ngay, két thic vao 05 thang
12 nam 2016.
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Chuong 2 MOI TRUONG LAP TRINH ANDROID STUDIO

2.1Gidi thigu

Android Studio 13 méi trudng phét trién tich hop chinh thirc (IDE) cho phat trién
ung dung Android, dua trén IntelliJ IDEA. Dya trén cac cong cu bién tap ma
ngudn va phét trién manh mé cua IntelliJ, Android Studio cung cap nhiéu hon
cac tinh ning nang cao ning sudt cua ban khi xay dung céc tng dung Android,
chang han nhu:

Mét hé thong dua trén Gradle xay dung mét cach linh hoat

Mot gia 1ap nhanh va nhiéu tinh ning

Mot méi trudng théng nhat, noi ban ¢6 thé phét trién cho tat ca céc thiét
bi Android

Chtic nang Instant Run — day cac thay doi trong ma ngudn 18n tng dung
ngay lap tirc, dé ung dung cua ban dang chay ma khong can xay dung lai
mot géi ung dung (APK) méi

Cac mau ma nguon va viéc tich hop GitHub sé& giup ban xay dung cac tinh
nang (ng dung pho bién va kha ning tich hop cac md ngudn mau cé san
Nhiéu cong cu dé kiém thir va nhiéu framework

Cong cu Lint dé bat hiéu suat, kha ning st dung, kha ning twong thich
phién ban, va cé4c van dé khéc

Ho trg C ++ va NDK

Tich hop hd trg cho Google Cloud Platform, lam cho né dé dang dé tich
hop Google Cloud Messaging va App Engine

2.1.1Cac phién ban

Android Studio v0.1.x (May 2013)

Android Studio v1.0 (December 2014) — Phién ban dau tién caa Android
Studio.

Android Studio v2.0.0 (April 2016)

Instant Run:

Android Studio trién khai xay dung nhanh hon bao gi¢r hét. Ngoai ra, day
nhiing thay d6i trong ma ngudn toi thiét bi gia 1ap hoic mot thiét bi vat ly
hién nay gan nhu tc thoi. Xem lai cac cap nhat caa ban ma khdng can
thuc hién lai viéc xay dung g& 15i méi, trong nhiéu trudng hop, khéng can
khoi @ong lai tng dung.
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Instant Run hd trg diy céc thay doi téi ng dung dang chay:
Poc tai liéu dé tim hiéu thém vé Instant Run.
Android Studio v2.2.0 (September 2016)

New Layout Editor véi cdng cu tdy chinh dé hd trg ConstraintLayout.
New Layout Inspector cho phép ban kiém tra cac bac anh chup cua hé
théng phan cap layout, trong khi tng dung cua ban dang chay trén gia lap
hosc thiét bi that.

New Assistant window dé gidp ban tich hgp cac dich vu Firebase
services vao tng dung.

New APK_Analyzer tool dé ban cé thé kiém tra cac noi dung cua ung
dung da duogc dong goi.

New Espresso Test Recorder tool (hién tai dang ¢ phién ban beta) dé
gilp ban tao ta cac bai kiém tra giao dién nguoi dung bang cach ghi lai
cac tuong tac cua riéng ban.

New build cache (hién dang thir nghiém) dé tang téc do xay dung (build).
New C/C++ build integration with CMake and ndk-build. Bién dich va
xay dyng ma ngudn native vao cac thu vién dugc dong géi trong APK, va
g4 151 bang lldb. DBé tim hiéu 1am thé nao bao gébm native code trong tng
dung Android caa ban, doc Add C and C++ Code to Your Project. Dé tim
hiéu 1am thé nao g& 15i native code vai lldb, xem Debug Native Code.
New Samples Browser ban c6 thé dé dang tim kiém Google Android
sample code tir ngay trong Android Studio.

New Merged Manifest Viewer to help you diagnose how your manifest
file merges with your app dependencies across project build variants.

The Run window béay gio chira ban ghi cac thong diép cho ng dung dang
chay hién thoi. Luu y rang ban c6 thé cau hinh hién thi man hinh logcat
Monitor, nhung khéng phai I cira s6 Run.

New Android Emulator features:

Thém diéu khién méi Virtual Sensors va Cellular > Signal Strength.
Thém tly chon LTE cho diéu khién Cellular > Network type.

Thém mé phong dong tac vudt theo chiéu doc dé di chuyén qua cac menu
doc bang cach cudn banh xe ¢ con chudt may tinh.

New Run/Debug Configuration features:

Cai thién cai dat, cau hinh cic tinh niang, hiéu suat va giao dién nguoi

dung trong GPU Debugger (hién tai dang & phién ban beta).

Android Studio bay gio di kém véi OpenJDK 8. Cac dy an hién tai van

su dung quy dinh tai File > Project Structure > SDK Location. Ban cé
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https://developer.android.com/studio/run/index.html#instant-run
https://developer.android.com/studio/write/layout-editor.html
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https://developer.android.com/studio/run/rundebugconfig.html
https://developer.android.com/studio/debug/am-gpu-debugger.html

thé chuyén sang sir dung JDK mgi bang céch nhan vao File > Project
Structure > SDK Location va tich chon Use embedded JDK.

e Thém menu help va button méi trong UL do d6 ban c6 thé dé& dang tim
thay cac tai liéu tryuc tuyén.

Tt phién ban 2.2, khéng con hd trg cdng cu phét trién Android cho Eclipse

[—

Support Ended for Eclipse Android Developer Tools

By Jamal Eason, Product Manager, Android

(Nguén)

“With the release of Android Studio 2.2, the time has now come to say goodbye

to the Eclipse Android Developer Tools. We have formally ended their support

and development. There's never been a better time to switch to Android Studio

and experience the improvements we've made to the Android development
workflow.”

o I = ) | 4 .
" https://android-
. _ . sacs developers.googleblog.com/2016/11/supp
android-RuntimePermissions-master ; Appl Ort-ended-for-edipse-andrOid.html
£ 1 Android ERCRE A
)Y Cifpplication |
3 v manifests , ) )
* < AndroidManifest.xml 2.1.2Cau truc dir an
v java
g > com.example.android o i . .
E > [5] common.activities Moi du an trong Android Studio chua
il v Lares mot hoac nhiéu module vai cac file ma
o > d bl A N , n . N " .
v . Ia:z‘)wu? ¢ nguon va cac tap tin tai nguyén. Loai
0 > [1menu module bao gom:
= > [1mipmap , )
8 > Elvalues e Module trng dung Android
9|V (& Gradle Scripts e Module thu vi¢n

& build.gradle (Project: android-Runtim
o build.gradle (Module: Application)

il gradle-wrapper.properties (Gradle V
s settings.gradle (Project Settings)

il local.properties (SDK Location)

e Module cua Google App Engine
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Theo mic dinh, Android Studio hién thi céc tap tin trong du an cua ban duéi
kiéu xem Android, nhu thé hién trong hinh 1. Kiéu xem nay dugc to chutc thanh
cac module dé cung cap truy cap nhanh dén céc file ngudn quan trong caa dy &n
cua ban.

Tat ca cac tap tin duoc nhin thay & phia trén Gradle Scripts (trong hinh 1) va
moi module ing dung c6 chira cac thu muc sau:

e manifests: Chira cac tap tin AndroidManifest.xml.

e java: Chura c4c tap tin m& nguon Java, bao gom ca ma kiém tra JUnit.

e res: Chira tit ca cac ngudn tai nguy@n khéng phai 1a dang ma ngudn,
chang han nhu bd tri XML, Ul, va hinh anh bitmap.

CAu tric dy an Android trén dia khac véi kiéu xem nay. P& xem cu tric thuc té
c4c tap tin trong du an, chon Project tir menu tha xudng (trong hinh 1, né hién
thi la Android).

Ban ciing c6 thé tly chinh giao dién cua cac tap tin dy an tap trung vao céc khia
canh cu thé cua phat trién ng dung caa ban. Vi du, chon cachs xem Problems
cta dy an cua ban s& hién thi cac lién két dén cac tap tin nguon chira bat ky mé
lénh va cl phap 16i, gia du nhu mot phan tie XML thiéu thé dong trong mét file
layout.

android-RuntimePermissions-master ; Ap

& Problems AN ISR - 2 A
v Application

ject

v Application

i+ 1:Pro

v src/main
AndroidManifest.xml

L 7:Structure

0

Hinh 2 Céc tdp tin trong du dn dudi kiéu xem Problems

2.1.3Giao dién nguroi dung
Céc ctra 56 chinh ciia Android Studio duoc tao thanh tir mot s6 khu vuce xac dinh
trong hinh 3.
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| @ ® MainActivity.java - MyApplication - [~/AndroidStudioProjects/MyApplication]

DHO ¢« X000 QAR ¢ DN R P R GE|L S L ?2Q
MyApplication app src main java com example myapplication MainActivity

s Android > @ = - |- (© MainActivity java x [

L

a_? app package com.example.myapplication; 5’

S manifests . =

# java import ... |

© com.example.myappli i3 public class MainActivity extends AppCompatActivity

§ com.example.myappli implements NavigationView.OnNavigationItemSelectedListener {

E com.example.myappli

B o @0verride

N - 5 ol protected void onCreate(Bundle savedInstanceState) { savedInstan

v e Gradle Scripts super.onCreate(savedInstanceState); savedInstanceState: null

 build.gradle (Project: My/
 build.gradle (Module: apy
i1 gradle-wrapper.propertie
=| proguard-rules.pro (ProC
J1 gradle.properties (Project @f

/

(]

setContentView(R. layout.activity _main);
Toolbar toolbar = (Toolbar) findViewById(R.id.toolbar); toul

setSupportActionBar(toolbar); toolbar: “android.support.v7.w

FloatingActionButton fab = (FloatingActionButton) findViewByI
fab.setOnClickListener((OnClickListener) (view) - {

w2 Favorites/ @\Ggptures

Debug app B L
} Debugger | [] Console ~»* k= ¥ MDY A Wy B
|| [ Frames " Variables = [} Watches "
LI m.fd t ¥y this = {MainActivity@4567}
"""" : dinstanceState = null
Il onCreate:24, MainActivi save &
£ - : toolbar = {Toolbar@4570} "android.support.vi... View >
2@ 2
<) o
> =)
(=%
o
2 g
2 g
wl + — a v D o
=| 0: Messages Terminal & 6: Android Monitor P, 4:Run | 4§ 5:Debug “» TODO Event Log [£] Gradle Consolg
o_g Can't bind to local 8700 for debugger (2 minutes ago) 24:1 LFT UTF-8% -]

Hinh 3 Cira sé chinh cda Android Studio

+ 1: Thanh cong cu (toolbar) cho phép ban thuc hién mot loat cac hanh dong,
bao gom ca chay ung dung cua ban va cong cu Android.

+ 2: Cac thanh diéu hudng (navigation bar) gilp ban diéu huéng trong du &n
ctia ban va cac tap tin dang mé dé chinh sira. N6 cung cap mot cai nhin nho gon
hon cua cau tric c6 thé nhin thay trong ctra s6 Project.

+ 3: Ctra 50 soan thao (editor window) 1a noi ban tao va stra d6i ma ngudn. Ty
thudc vao kiéu tap tin, trinh bién tap c6 thé thay do6i. Vi du, khi xem mat tap tin
bé tri giao dién, trinh bién tap hién thi Layout Editor.

+ 4: Cac thanh ctra s6 cong cu (tool window bar) chay xung quanh bén ngoai

cua ctra s6 IDE va chtra cac nit cho phép ban mé rong hoic thu gon cira s6 cong
Cu riéng biét.

+ 5: C4c cira s6 cdng cu (tool windows) cung cap cho ban truy cap vao cac
nhiém vu cu thé nhu quan Iy dy &n, tim kiém, kiém soat phién ban, va nhiéu hon
nira. Ban ¢ thé ma rong hoac thu gon ching.

+ 6: Thanh trang théi (status bar) hién thi trang thai du &n cua ban va chinh
IDE, ciing nhu bat ky canh bao hoic théng diép nao.
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Ban c6 thé t6 churc cira s6 chinh dé cung cap cho ban than nhiéu khdng gian man
hinh hon bang cach an hoac di chuyéen thanh céng cu va cac cura s6 cong cu. Ban
cling c6 thé s dung cac phim tat dé truy cap hau hét cac tinh nang IDE.

Bat cur lGc ndo, ban cling ¢ thé tim kiém trén ma ngudn, co sé dit liéu, thao tac,
cac thanh phan cua giao dién nguoi dung, va nhiéu hon thé, bang cach nhan 2
lan phim Shift, hodc nhan vao kinh IGp ¢ gdc trén bén phai cua cira s6 Android
Studio. Piéu nay co thé rat hitu ich néu, vi du, ban dang cd gang xac dinh vi tri
mét thao tac IDE cu thé ma ban da quén 1am thé nao dé kich hoat.

> Cura sé cong cu

Thay vi st dung nhitng cach xem dinh sin, Android Studio sir dung ngit canh
ctia ban va ty dong dua 1én ctra s6 cdng cu cd lién quan khi ban 1am viéc. Theo
méc dinh, cac cira s6 cdng cu thuong xuyén duoc sir dung nhat dwgc gan vao
thanh ctra s6 cong cu & cac canh cia chuong trinh Androdi Studio.

e Pé mo rong hoic thu gon cira s6 ¢ong cu, nhap vao tén cua cdng cu trong
thanh cira s6 ¢ng cu. Ban ciing c6 thé kéo, ghim, b ghim, ghép va tach
ctra s6 ¢Ong cu.

e Dé trg vé bd tri cira s6 cdng cu mac dinh, nhan Window > Restore
Default Layout hoic tiy chinh cach b tri mic dinh cua ban bang cach
nhan Window > Store Current Layout as Default.

e Dé hién thi hoic an toan bo thanh cira s6 cong cu, nhap vao biéu tuong
ctra s6 & goc dudi cling bén trai cia cira s6 Android Studio.

e Dé xé4c dinh vi tri mot ctra s6 cdng cu cu thé, di chudt qua biéu tugng cra
s6 va chon cira s6 ¢ong cu tir menu.

Ban ciing c6 thé sir dung cac phim tit dé mo caa s6 ¢ong cu. Bang 1 liét ké céc
phim tat cho cac cua s6 thong thuong nhat.

Bang 1. Phim tit cho mot s6 cira s6 cong cu hitu ich.

Cira s6 ¢Ong cu Windows va Linux Mac

Project Alt+1 Command+1
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Version Control Alt+9 Command+9

Run Shift+F10 Control+R

Debug Shift+F9 Control+D

Android Monitor Alt+6 Command+6

Quay tr¢ lai trinh bién | Esc Esc

tap

An tat ca cira s6 cong cu | Control+Shift+F12 Command+Shift+F12

Néu ban mudn an tat ca c4c thanh cong cu, cira s6 cdng cu, va c4c tab trinh bién
tap, nhap vao View > Enter Distraction Free Mode. Thao tac nay khai chay
Distraction Free Mode. Dé thoat khoi Distraction Free Mode, bAm View > Exit
Distraction Free Mode.

Ban c6 thé str dung Speed Search dé tim kiém va loc trong hau hét cac cira so
cong cu trong Android Studio. Pé sur dung Speed Search, chon cua s6 cong cu
va sau d6 g truy van tim kiém cua ban.

> Tuw dong hoan thanh ma Iénh

Android Studio c6 ba loai hoan thanh ma, ma ban c6 thé truy cap bang phim tat.

Bang 2. Cac phim tat cho ty dong hoan thanh ma lénh

Kiéu Mo ta Windows va Mac
Linux
Co ban Hién thi goi y co ban cho cac | Control + | Control +
bien, cac kiéu, phuong thuc, biéu | Space Space

thirc, va nhiéu hon thé. Néu ban
s dung Kiéu co ban hai lan lién
tiép, ban s& thay nhiéu két qua
hon, bao gdm ca cac thanh phan
private va c&c thanh phan tinh
khong dugc tich hop.
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Théng minh | Hién thi tiy chon cd lién quan | Control  + | Control +

dua vao ngir canh. Ty dong hoan | Shift + | Shift +
thanh kiéu théng minh 1a doan | Space Space
trudc cua dong chay cac kiéu va
dix liéu du kién. Néu ban goi kiéu
thdng minh hai l1an lién tiép, ban
s& thay nhiéu két qua hon, bao
goém cac chudi.

Cau lénh Hoan thanh cau Iénh hién tai cho | Control  + | Shift +
ban, thém dau ngoic don bi thiéu, | Shift + | Command
dau ngoic kép, dau ngoic vudng, | Enter + Enter

dinh dang, ... cho ban

>  Diéu huong

Duéi day 1a mot s6 meo dé gitp ban di chuyén xung quanh Android Studio.

Chuyén dbi giira cac tap tin méi truy cap bang cach s dung thao tac
Recent Files. Nhan Control + E (Command + E trén may Mac) xuét
hién cac hanh dong tap tin gan day. Theo mic dinh, cac tap tin truy cap
lan cudi dugc chon. Ban ciing c6 thé truy cap vao bat ky cira s6 cong cu
thdng qua cac cot bén trai trong thao tac nay.
Xem cau tr(c cua tap tin hién tai bang cach st dung thao tac File
Structure. Xuat hién ciu trac hanh dong tap tin biang cach nhan Control +
F12 (Command + F12 trén may Mac). Str dung hanh dong nay, ban co
thé nhanh chéng chuyén téi bat ky mot phan cua tap tin hién tai caa ban.
Tim kiém va diéu hudng dén mot class cu thé trong du &n cta ban bang
cach sir dung thao tac Navigate to Clas. Lam xuat hién thao tac bang céach
nhan Control + N (Command + O trén may Mac). Biéu huéng dén Class
hd tro cac biéu phic tap. Néu ban goi né hai lan lién tiép, né cho ban thay
két qua bén ngoai cac 16p trong dur an.
Piéu hudng dén mot tap tin hodc thu muc bang céch sir dung thao tac
Navigate to File. Lam xuét hién Navigate to File biang cach nhan Control
+ Shift + N (Command + Shift + O trén may Mac). Dé tim kiém céc thu
muc thay Vi tap tin, thém / & cudi biéu thtc caa ban.
Piéu hudng dén mot phuong thirc hodc trudng theo tén bang céch sir dung
Navigate to Symbol. Pua I&n thao tac Navigate to Symbol bang cach nhan
Control + Shift + Alt + N (Command + Shift + Alt + O trén may Mac).
Tim tat ca thanh phan cua ma tham chiéu céc lép, phuong thuc, truong,
tham sd, hozc cau 1énh tai vj tri con tro hién tai bang cach nhan Alt + F7.
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» Binh dang

Khi ban chinh stra, Android Studio s€ tu dong dugc ap dung dinh dang nhu quy
dinh trong cai dit dinh dang ma lénh cua ban. Ban cd thé tly chinh cac thiét lap
dinh dang ma cua ngdn ngwr 1ap trinh, trong d6 c6 cac quy udc cho cac tab va
thut I, khoang tring va dong tréng. Dé tly chinh céc thiét 1ap dinh dang ma cua
ban, hdy nhap vao File > Settings > Editor > Code Style (Android Studio >
Preferences > Editor > Code Style trén may Mac.)

Mac du IDE tu dong ap dung hiéu ung dinh dang khi ban lam viéc, ban cling co6
thé goi mot cach rd rang hanh doéng dinh dang lai ma (Reformat Code) bang
cach nhan Control + Alt + L (Opt + Command + L trén may Mac), hoic tu
dong chinh sira tat ca cac dong bang cach nhan Control + Alt + | (Alt + Option
+ | trén may Mac).

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R. layout.activity_main);
mActionBar = getSupportActionBar();|
mActionBar.setDisplayHomeAsUpEnabled(true);

Hinh 4 Md lénh truoc khi dinh dang

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R. layout.activity main);
mActionBar = getSupportActionBar();
mActionBar.setDisplayHomeAslinFnabls ¥ (true):
Formatted 7 lines

Hinh 5 Ma Iénh sau khi dinh dang

» Qudn ly ma nquéon

Android Studio hd tro mot loat cac hé thdng quan Iy ma ngudn (version control
systems - VCS), bao gom Git, GitHub, CVS, Mercurial, Subversion, va Google
Cloud Source Repositories.
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Sau khi dua tng dung cua ban vao Android Studio, stir dung cac tuy chon trinh
don Android Studio VCS cho phép hd trg VCS cho hé thdng quan Iy ma ngudn
mong muén, tao ra mot kho luu trir, nhap cac tap tin méi vao quan ly ma ngudn,
va thuc hién cac hoat dong kiém soat ma nguon khéc:

e Tu menu Android Studio VCS, kich Enable Version Control
Integration.

e T trinh don tha xudng, chon mot hé thong kiém soat phién ban lién két
véi thu muc géc cua du an, va sau d6 bam OK.

Menu VCS bay gio hién thi mot sé tiy chon diéu khién phién ban dua trén hé
théng ban chon.

Luu y: Ban ciing c6 thé sir dung File > Settings > Version Control d¢ thiét lap
va thay doi cac thiét 1ap quan ly ma ngudn.

2.1.4H¢é thong xay dung Gradle

Android Studio str dung Gradle I1a nén tang cua hé thong xay dung, véi nhiéu
kha niang Android cu thé dugc cung cap boi cac plugin Android cho Gradle. Hé
théng xay dung nay chay nhu mot ¢ng cu tich hop tir trinh don Android Studio,
va doc lap tir dong Iénh. Ban c6 thé sir dung céc tinh ning cta hé thong xay
dung dé 1am nhiing viéc sau:

e Tay chinh, cau hinh va mé rong qua trinh xay dung.

e Tao nhiéu goi cai dat (APK) cho ¢ng dung cua ban, véi cac tinh ning
khac nhau bang cach st dung ciing mot dy &n va module.

e Tai sir dung ma ngudn va tai nguyén.

Bang cach st dung su linh hoat cua Gradle, ban c6 thé dat duoc tat ca nhiing
diéu nay ma khoéng stra d6i cac tap tin ngudn cét 18i tng dung cua ban. Android
Studio xay dung cac tap tin duoc dat tén build.gradle. Chang la cac tap tin van
ban don gian c6 sir dung cu phap Groovy dé cau hinh xay dung véi cac thanh
phan cung cap bai plugin Android cho Gradle. Mdi du &4n c6 mat file xay dung
top-level cho toan bo du an va file xay dung module-level riéng biét cho mdi
module. Khi ban nhap mot du an hién cd, Android Studio sé tu dong tao ra cac
tap tin xay dung can thiét.
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> Xay dung céc bién thé

Hé théng xay dung c6 thé gilp ban tao ra cac phién ban khac nhau caa cing mét
tng dung tir mot du &n duy nhat. Diéu ndy rat hitu ich khi ban c6 ca mot phién
ban mién phi va phién ban tra tién cho tng dung cua ban, hoic néu ban muén
phan phéi nhiéu goi tng dung cho cac cau hinh thiét bi khac nhau trén Google
Play.

> APK Splits

APK Splits cho phép ban tao hiéu qua nhiéu goi cai dat dua trén mat do man
hinh hoac ABI. Vi du, APK Splits cho phép ban tao phién ban hdpi va mdpi
riéng biét cua mot (ng dung trong khi van dang xem xét chung theo mot bién
thé duy nhat, va cho phép ching chia sé céc thiét l1ap cho tng dung kiém thu,
javac, dx, javac, dx va ProGuard.

» Resource Shrinking

Resource Shrinking trong Android Studio s& ty dong loai bé cac ngudn tai
nguyén khong str dung tir tng dung dong goi va thu vién phu thudc caa ban. Vi
du, néu tng dung cua ban dang st dung dich vu Google Play dé truy cap chuc
nang Google Drive, va hién thoi ban khong sir dung Google Sign-In, Resource
Shrinking cd thé loai bo cac tai nguyén danh cho cac nat theSigninButton.

Luu y: Resource Shrinking hoat dong kép hop clng véi cac cong cu c6 chirc
nang tuong tu khac, nhu ProGuard.

> Qugn ly phu thusc

Céac phu thudc (Dependencies) cho du an cia ban dugc xac dinh bai tén trong
file build.gradle. Gradle chiam soc viéc tim kiém dependencies caa ban va lam
cho ching c6 san trong xay dung cta ban. Ban cd thé khai bao module phu
thugc, thu vién phu thudc trong tap tin build.gradle cua ban. Android Studio cu
hinh céc dy &n sir dung Maven Central Repository theo mic dinh. (Cau hinh nay
duoc bao gém trong tap tin xay dung top-level cho du an.)
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2.1.5Debug

Android Studio gitp ban trong viéc g& 15i va cai thién hiéu suat caa ma ngudn
cua ban, bao gom g& 16i tirng dong va cac céng cu phan tich hiéu suat.

> Inline debugging

Str dung g& 16i ting dong (inline debugging) dé tang cuong hiéu qua duyét qua
cac doan ma cua ban trong giao dién g& 16i véi xac minh ting dong cua tai liéu
tham khao, cac biéu thuc, va céac gia tri bién. Thong tin debug Inline bao gom:

e Giatrj bién Inline

e Dbi tuong lién quan ma tham chiéu mot déi tuong da duoc chon
e CAc gia tri tra vé cua phuong thirc

e Lambda va biéu thic

e Giatri tooltip

@Override
of public boolean onCreateOptionsMenu(Menu menu) {
// Inflate our menu from the resources by US.igmmisssepummtybiim—
VM | getMenulInflater().inflate(R.menu.main, menu); menu: MenuBuilder@4312

// It is also possible add items here. Use a generated id from

// resources (ids.xml) to ensure that all menu ids are distinct.
Menultem locationItem = menu.add(@, R.id.menu_location, @, “Location");
locationItem.setIcon(R.drawable.ic_action_location);

Hinh 6 Gid trj bién trong dong lénh

Pé kich hoat tinh nang inline debugging, trong ctra s6 Debug, nhap vao Settings
va chon hop kiém cho Show Values Inline.

» Giam sat hiéu sudt

Android Studio cung cip giam sat hiéu suat dé ban co thé d& dang theo dbi bo
nhé va CPU sir dung bai tng dung caa ban, tim cac ddi tuong deallocated, xac
dinh vi tri o ri bo nhé, téi vu hoa hiéu ning d6 hoa, va phan tich cac yéu cau
mang. V&i tng dung cua ban chay trén mot thiét bi hoic gia 1ap, mé cua s6 cong
cu Android Monitor, va sau do nhép vao tab Monitors.
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» Theo ddi viéc cdp phat

Android Studio cho phép ban theo ddi cip phéat bo nhé nhu viéc theo dbi bo nhé
st dung. Theo dbi cdp phat bo nhé cho phép ban giam sat noi cac ddi tuong
dang duoc cap phat khi ban thyuc hién thao tac nao d6. Biét duoc nhitng phan b
cho phép ban téi uu héa hiéu suit va sir dung bo nhé ¢ng dung cua ban bang
cach diéu chinh céc 1oi goi phuong thirc lién quan dén nhiing thao tac do.

> Truy cgp file di liéu

Cac cong cu Android SDK, ching han nhu Systrace, logcat, va Traceview, tao ra
cac dir lieu vé hiéu suat va sira 16i dé phan tich (tng dung mot cach chi tiét.

Pé xem cac tap tin dir liéu da duoc tao san, mo cira so6 cong cu Captures. Trong
danh sach cac tap tin duoc tao ra, nhap dap vao mot tap tin dé xem cac dix liéu.
Kich chuot phai vao bat ky file .hprof dé chuyén doi chung sang cac dinh dang
file .hprof tiéu chuan.

» Kiém tra ma nguén

Bat ct khi ndo ban bién dich chuong trinh cua ban, Android Studio sé& tu dong
chay cau hinh Lint va kiém tra IDE khac dé gilp ban dé dang xac dinh van dé
mét cach chinh xac véi tric ma ngudn caa ban.

Céac cong cu Lint kiém tra céc file md nguon du &n Android caa ban cho cac 15i
tiem tang va cai tién toi wu hoa cho dang dan, bao mat, hiéu suat, kha nang st
dung, kha nang tiép can mang tinh toan cau.
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Inspection Results for Inspection Profile 'Project Default' E- 34

HF
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X

e [4v]
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»

v (%) DrawerNavigation (37 items) Name
¥ Android > Lint > Accessibility (1 item) fragment_planet.xml
v 2 Image without contentDescription (1 item) Location
v app (1 item) file .../app/src/main/res/layout/fragment p

T L R L o Tregey lanet.xml — [app]

yvvyvyVvyyywyy

Android > Lint > Correctness (5 items) .
X X X T . Problem synopsis
Android > Lint > Internationalization > Bidirec [Accessibility] Missing contentDescription
Android > Lint > Performance (9 items) attribute on image (at line 17)
Android > Lint > Security (1 item)
Android > Lint > Usability (1 item)
Android > Lint > Usability > Icons (9 items)

Narlaratinn radundancy (7 itamc)

Suppress

Suppress with @SuppressLint (Java) or
+anlesimnnara (YMIL )

Hinh 7 Két qua mét cuge kiém tra Lint trong Android Studio
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2.2Cai dat Android Studio

2.2.1Y8u cau hé théng may tinh

Windows

Microsoft® Windows®
7/8/10 (32 hodc 64-bit)

Dung luong RAM nhé nhét
la 3 GB, khuyén nghi 8 GB
cong thém 1 GB cho Android
Emulator

Dung lugng 6 cling nho nhat
la 2 GB, khuyén nghi 4 GB
(500 MB cho IDE + 1.5 GB
cho Android SDK va hé
thong gia lap)

Do phan gidi man hinh nhd
nhét 1a 1280 x 800

Phan tang tc gia lap: hé didu
hanh 64-bit va vi xu 1y
Intel® c6 hod trg Intel® VT-
X, Intel® EMG64T (Intel®
64), va chic niang Execute
Disable (XD)

2.2.2Y8u cau phan mém:

Mac

Mac® OS X® 10.10
(Yosemite) hoac cao hon

Dung luong RAM nhé nhét
1a 3 GB, khuyén nghi 8 GB
cong thém 1 GB cho Android
Emulator

Dung lugng 6 cting nho nhat
1a 2 GB, khuyén nghi 4 GB
(500 MB cho IDE + 1.5 GB
cho Android SDK va hé
thong gia lap)

b6 phan giadi man hinh nho
nhét 1a 1280 x 800

Linux

GNOME hoidc KDE

Pa dwoc kiém tra trén
Ubuntu® 12.04, Precise
Pangolin (bdn phdn phoi 64-
bit ¢6 thé chay iing dung 32-
bit)

Phién ban 64-bit co kha ning
chay rng dung 32-bit

GNU C Library (glibc) 2.19
hodac cao hon

Dung lwong RAM nho nhit
1a 3 GB, khuyén nghi 8 GB
cong thém 1 GB cho Android
Emulator

Dung lugng 6 cling nho nhat
la 2 GB, khuyén nghi 4 GB
(500 MB cho IDE + 1.5 GB
cho Android SDK va hé
thong gia 1ap)

b6 phan giai man hinh nho
nhat 1a 1280 x 800

Phén ting tbc gia 1ap: hé diéu
hanh 64-bit va vi xu ly
Intel® c6 hd trg Intel® VT-
X, Intel® EM64T (Intel®
64), va chuc nang Execute
Disable (XD), hoac vi xua ly
AMD c¢6 hdé trg AMD
Virtualization™ (AMD-VT™)

v Java SE Development Kit: JDK la mot méi truong phat trién dé xay
dung cac tng dung, applet, va cac thanh phan bang cach su dung ngén
ngt lap trinh Java.

JDK bao gdm céc cdng cu hitu ich cho phat trién va thir nghiém cac
chuong trinh viét bang ngdn ngir Java va chay trén nén tang Java.
Download JDK
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v" Android Studio: IDE chinh thic cho Android. Android Studio cung
cap cac cong cu nhanh nhat dé xay dung cic (tng dung trén tat ca céc
loai thiét bi Android.

Download Android Studio

2.2.3Cac buwoc cai dat Android Studio

Sau khi tai vé, ta bit dau cai dat Android Studio
Android Studio Setup > =

Welcome to Android Studio Setup

Setup will quide you thraugh the installation of Android
Studio,

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue,

Android
Studio

Cancel

Hinh 8 Cira s6 bat dau cai dét chwong trinh Android Studio
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Android Studio Setup = =

Choose Components
Choose which features of Android Studio you want to install,

Chedk the companents you want to install and unchedk the components you don't want to
install, Clidk Mext to continue.

Select components to install: Android Studio Lotiill

Android SDK
Android Virtual Device
Performance {Intel@ HAX

Space reguired: 4. 2GE

g (o> )| conc
e

Hinh 9 Cac tuy chon cai dat
Lwa chon tat ca cac options.
Android SDK (software development kit) 1a mot tap hop cac céng cu duoc su
dung dé phat trién ung dung cho Android.

Android Virtual Device (AVD) la mét cau hinh thiét bi, n6 chay véi bo gia lap
Android (Android emulator). N6 lam viéc voi bo gia lap dé cung cap mot moi
truong thiét bi 4o cu thé, dé cai dit va chay ang dung Android.

Intel Hardware Accelerated Execution Manager (Intel® HAXM) 1a mot phan
citng hd trg a0 hoa (hypervisor) c6 sit dung cong nghé Intel Virtualization
Technology (Intel® VT) dé tang toc do tng dung Android trén may chay phan
mém gia lap Android.
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Android Studio Setup = =
License Agreement
M' Please review the license terms before installing Android Studio.

Press Page Down to see the rest of the agreement.

To get started with the Android SDK, you must agree to the following terms and s
conditions.,

This is the Android SO License Agreement (the "License Agreement”),
1. Introduction

1.1 The Android SDK {referred to in the License Agreement as the "SDK" and spedifically
[including the Android system files, packaged APIs, and SCK library files and tools |, if and
when they are made available) is licensed to you subject to the terms of the License
Agreement. The License Agreement forms a legally binding contract between you and

W

If you accept the terms of the agreement, didk I Agree to continue. You must accept the

agreement to install Android Studio.

< Back I Agree Cancel
——— ——
Hinh 10 Chdp thudn véi gidy phép si dung
bong y vai vai giay phép st dung
Android Studio Setup - &

Configuration Settings

H' Install Locations

Android Studio Installation Location

The location specified must have at least S00MB of free space.
Click Browse to customize:

C:\DevProgramsi\Android\Aandroid Studio

Browse. .
Android SDK Installation Location
The location specified must have at least 3.2GB of free space.
Click Browse to customize:
| C:\DevPrograms\Androidisdk] Browse...

<o (o> ][ cona

Hinh 11 Chon thu muc cai dat
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Android Studio Setup = =

Installation Complete
Setup was completed successfully.

Completed

Output folder: C:\Jsers\tran‘\AppDataiLocal {Tempinse 7SEF . tmp

Output folder: C:\DevPrograms\androidisdk

Qutput folder: C:\DevProgramsiandroid\Android Studio

Output folder: C:'\ProgramDataMicrosoftiwWindows'\Start Menu\Programs\android St...
Create shortcut: C:\ProgramDataiMicrosoft\Windows\Start Menu\Programsiandroid ...
COutput folder: C:\Usersltran

Create folder: C:\Usersitran’,androidistudio

Create folder: C:\Jsers\tran', android\studiolinstaller

Delete file: C:\Jsers\tran\AppData'Local \Tempandroid-sdk. 7z S

Completed o

Hinh 12 Qua trinh cai dat
Théng béo tién tinh cai dat.
Android Studio Setup = =

Completing Android Studio Setup

Android Studio has been installed on your computer,

Click Finish to dose Setup.

Start Android Studio!

Android
Studio

—_—

< Back ( Einish Cance

Hinh 13 Cia s6 théng bdo cai dat hoan tat

Pén day chuong trinh di cai xong va co thé bit dau st dung.
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2.2.4Tgo va qudn ly thiét bi do (AVD)

Android Virtual Device (AVD) cho phép ban xac dinh cac dac tinh caa mot
chiéc dién thoai Android, tablet, Android Wear, hoac thiét bi Android TV ma
ban muén mé phong trong Android Emulator. AVD Manager gilp ban dé& dang
tao va quan ly céc thiét bi ao.

» Gigi thiéu AVD

Mot AVD chtta mot cau hinh phan ctng, anh hé théng, khu vuc luu tri, giao
dién, va cac thuoc tinh khac.

- Cau hinh phan cirng (Hardware profile)

Cac cau hinh phan cimg xac dinh cac dic tinh caa mot thiét bi nhu thiét bi that.
Manager AVD c¢6 cai dat san vai cac cau hinh phan ciing nhat dinh, chang han
nhu cac thiét bi dién thoai Nexus, ngoai ra ban cé thé dinh nghia va nhap cau
hinh phan ctang khi can thiét. Ban c6 thé ghi dé 1én mot sb cai dat trong AVD
cta ban, néu can thiét.

Pé kiém tra hiéu qua ¢ng dung cta ban, ban nén tao mét AVD cho ting loai
thiét bi ma tng dung cua ban duoc thiét ké dé hd tro.

- Anh hé thong (System image)

AVD Manager gidp ban chon mét hinh anh hé théng cho AVD ban bang céch
cung cap cac khuyén nghi. N6 ciing cho phép ban tai vé cac hinh anh hé théng,
mét s6 add-on thu vién, nhu API ctia Google, ma @ng dung cia ban cé thé yéu
cau. Hé thong x86 chay nhanh nhat trong cac gia lap. Android Wear va cac thiét
bi Android TV c¢6 xu hudng chay tét nhat trén phién ban gan dy, trong khi
nguoi dung dién thoai Android va may tinh bang c¢6 xu hudng su dung cac phién
ban cii hon mot chat, nhu thé hién trong biéu d6 mic API.

Android Studio khuyén ban nén tao moét AVD cho mdi cap API cho tng dung
ciia ban ma c6 kha nang hd tro dua trén thiét 1ap <uses-sdk> trong manifest. Vi
du, ban c6 thé muédn thir nghiém voi tat ca cac cap APl bang hoic cao hon so
véi thiét 1ap minSdkVersion. Bang céch kiém tra véi cac cap API cao hon so voi
yBu cau cua ung dung cua ban, ban c6 thé dam su tuong thich cua ¢ng dung khi
nguoi ding tai vé ban cap nhat hé théng.

- Khu vue lwu trir (Storage area)

Céac AVD cé mot khu vuc luu trit chuyén dung trén may tinh cta ban. N6 luu
trir cac dir liéu ngudi dung thiét bi, chang han nhu cac ung dung duoc cai dat va
thong tin thiét lap (setting), ciing nhu mot thé SD md phong. Néu can thiét, ban
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c6 thé sir dung AVD Manager dé x6a sach dit liéu nguoi ding, vi vay cac thiét
bi s& 6 dix liéu gidng nhau néu dugc tao mai.

- Giao dign (Skin)
Mot giao dién gia lap xac dinh dién mao cua mét thiét bi. Manager AVD cung
cap mot sb giao dién dugc xac dinh trudc. Ban ciling ¢ thé dinh nghia riéng cta
ban, hoic st dung giao dién dugc cung cp boi cac bén tha ba.

- AVD va cac wng dung chirc nang (AVD and app features)
Ciing nhu v&i mot thiét bi thuc, cac tng dung c6 thé hoan toan st dung cac tinh
nang dugc dinh nghia trong mot AVD, chang han nhu may anh, nd phai co thiét
lap <uses-feature> tuong ung trong manifest. Xem thudc tinh cau hinh thiét bi

va thuoc tinh AVD cho danh sach cac tinh ning, ban c6 thé xac dinh trong
AVDs cua ban.

> Xem va qudn ly cac thiét bi do

AVD Manager cho phép ban quan ly tat ca AVDs cua ban & mot noi.
Dé chay AVD Manager, thuc hién mét trong céc cach sau:
e Trong Android Studio, chon Tools > Android > AVD Manager.
e Nhan vao biéu tuong AVD Manager B trong thanh cong cu.
AVD Manager xuat hién nhu hinh dudi:

M

7_‘ Your Virtual Devices
Android Studio

Type | Name | Resolution | ap | Target | cpusal | Size on Disk Actions

E Mexus 4 AP 24 768 x 1280: xhdpi 24 Android 7.0 (Google APls) =86 1GB b- Fahd
E Mexus 5X API 24 x86 1080 = 1920: 420dpi 24 Android 7.0 (Google APls) %86 268 | A
E Mexus 6P AP| 24 1440 = 2560: 560dpi 24 Android 7.0 (Google APls) =86 1GB b- Fahd
E Mexus 5 AP| 24 480 = 800: hdpi 24 Android 7.0 (Google APls)  x86 1GE P ;-
E Phone armeabivia Too..  Unknown Resolution 23 Android 6.0 arm 268 /1. Download
E Phone x86 ToolsForApa.. Unknown Resolution 23 Android 6.0 x86 2GB /1, Download +
E Tablet armeabi v7a Tool..  Unknown Resolution 23 Android 6.0 arm 268 /1. Download
E Tablet x86 ToolsForApa... Unknown Resolution 23 Android 6.0 x86 2GB /1, Download +

[ + Create Virtual Device... | @ E

Hinh 14 Trang Your Virtual Devices - hi¢n danh sach céc thiét bi do cua ban

> Thiét ldp thiét bi go (AVD)
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Ban c6 thé tao mot AVD méi tir dau, hodc sao chép mot AVD c¢6 sin va thay doi
maot sé dac tinh.

Dé tao mot AVD méi:

1. Tur trang danh séch thiét bi a0 cua ban (Your Virtual Devices) trong AVD
Manager, nhap vao Create Virtual Device.

Ngoai ra, chay trng dung cta ban tir bén trong Android Studio. Trong hop
thoai Select Deployment Target, nhap vao Create New Emulator.

Trang Select Hardware s& xuét hién.

Select Hardware

/ < Android Studio

Choose a device definition
Q-
€ ) [J Nexus§
Category MName * | Size | Resclution | Density
v Mexus 5 4.0" 430800 hdpi
Wear Nexus One Ve 480300 hdpi ——r
Size:  normal
Nexus 6P 5 14402560 S60dpi g::‘;ity_';;g .
Tablet Nexus 6 5.96" 14402560 560dpi
Nexus 5% 5.2" 1080x1920 420dpi 4.55" 1920px
Nexus 4 4.7 T68x1280 xhdpi
Galaxy Nexus 465" 7201280 xhdpi
5.4" FWVGA 5.4" 4805854 mdpi
51" WVGA 51" 430800 mdpi
47" WXGA 47" T20x1280 xhdpi
ARE" T (Galavae Meawviel A REM TIhA200 b
New Hardware Profile ] I Import Hardware Profiles 95 Clone Device...
| Previous I Lancel ] | Finish l I Help ]

Hinh 15 Trang Select Hardware - Lya chon c4u hinh phan cirng
2. Chon mét cau hinh phan cting, va sau d6 nhap vao Next.

Néu ban khéng thiy cau hinh phan cing ma ban mudn, ban cd thé tao ra
hoic nhap mot cau hinh phan cang.

Trang System Image xuat hién.
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System Image

, < Android Studio

Select a system image

Recommended | *xB6 Images| Other Images ‘

Nougat
Release Name | APILevel> | ABI | Target
Nougat Download 25 x86 64 Android 7.1.1 (with Google APls)
Nougat Download Android 7.1.7 (with Google APls) r i APl Level
———— 2
Nougat Download xB6_ 64 Android 7.0 (with Google APls) Android
Marshmallow Download 23 x56 Android 6.0 (with Google APls) > 0 7.0
D "t» SO g

Marshmallow Download 23 xB6_ 64 Android 6.0 (with Google APIs) Google Inc.

i 22 86 2droid 5.1 (with Google APIs
Lollipop Download 22 x56 Andro (with Google APls) System Image
Lollipop Download 22 xB6_64 Android 5.7 (with Google APls) Xx86

These images are recommended because they run the
fastest and include support for Goegle APls

Questions on AP level?

m See the AP level distribution chart

Previous m I LCancel l | Finish l I Help l

Hinh 16 Trang System Image - Liza chon mét phién ban hé thong sé duoc cdi dat trén AVD

3. Chon hinh anh hé théng cho mot cap do API cu thé, va sau d6 nhap vao
Next.

Tab Recommended thé hién danh sach hinh anh hé théng dugc khuyén
nghi. Cac tab khac bao gém mot danh sach hoan chinh hon. Khung bén
phai mé ta hinh anh hé théng duoc chon.

Néu ban nhin thdy Download bén canh hé thdng hinh anh, ban can phai
bam vao nd dé tai vé cac hinh anh hé thong. Ban phai két ndi internet dé
tai nd vé.

Muc API cua thiét bi muc tiéu la quan trong, béi vi tng dung cua ban s&
khdng thé chay trén mot hé thdng hinh anh véi mot mic do API it hon so
véi yéu cau cua tng dung caa ban, da duoc quy dinh trong thuoc tinh
minSdkVersion cua file manifest. B¢ biét thém thdng tin vé méi lién quan
gitra cip do6 API hé théng va minSdkVersion, xem Versioning Your Apps.

Néu tng dung cua ban khai bao thanh phan <uses-library> trong tap tin
manifest, cac (ing dung doi hoi phai c6 mot hé théng hinh anh, trong d6
c6 san thu vién bén ngoai. Néu ban mudn chay tng dung cua ban trén mot
gia 1ap, tao moét AVD bao gdm cac thu vién can thiét. Bé 1am nhu vay,
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ban c6 thé can phai sir dung mot add-on cho nén tang AVD; Vi du, cac
API ctua Google add-on c0 chtra cac thu vién Google Maps.

Trang Verify Configuration xuat hién.

~ ) Android Virtual Device (AVD)

i
Android Studio
Verify Configuration
AVD Name | Nexus 5 API 24 ] AVD Name
[ Mexuss 4.95 1080x1920 420dpi Change..
l— The name of this AVD.
ish
‘ Mougat Andreid 7.0 x86 Change...
Startup orientation D
Portrait Landscape
Emulated . -
Performance Graphics: | Automatic n
Device Frame [ Enable Device Frame
Show Advanced Settings
I Previous 1 | Mext I I Cancel l Help

Hinh 17 Trang Verify Configuration - Cira sé xac nhdn cac thong tin thiét 1gp AVD
4. Thay d6i thuoc tinh AVD khi can thiét, va sau d6 nhan Finish.

Nhap vao Show Advanced Settings dé hién thi nhiéu hon cac thiét lap,
chang han nhu giao dién.

Cac AVD moi s& xuat hién trong trang Your Virtual Devices hoic hop
thoai Select Deployment Target.

Pé tao moét AVD bit dau vai mat ban sao:

1. Tu trang Your Virtual Devices caa AVD Manager, kich chuét phai vao
mot AVD va chon Duplicate.

Hoac bam Menu ~ va chon Duplicate.

Trang Verify Configuration xuat hién.
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2. Nhap vao Change or Previous néu ban can thuc hién thay d6i trong trang
System Image va Select Hardware.

3. Thuc hién thay doi cia ban, va sau d6 nhan Finish.

Cac AVD sé& xuat hién trong trang Your Virtual Devices.

> Thiét ldp cdu hinh thiét bi

AVD Manager cung cap cu hinh phan cimg duoc xac dinh truéc cho cac thiét
bi thong thuong nén ban co thé dé dang thém chung véo cac dinh nghia AVD
ban. Néu ban can phai mé ta mot thiét bi khac, ban c6 thé tao mot profile phan
ciring méi. Ban c¢6 thé dinh nghia mot cau hinh phan ciing méi tir dau, hoic sao
chép mot cau hinh phan cing nhu mot sy bat ¢au. Céc cau hinh phan cang cai
dat san khong thé chinh sta.

DPé tao mot cau hinh phan ciing méi tir du:

1. Trong trang Select Hardware, chon New Hardware Profile.

2. Trong trang Configure Hardware Profile, thay doi cac thuoc tinh cau hinh
phan cung khi can thiét.

3. Nhan Finish.
CAu hinh phan cang méi cua ban s& xuat hién trong trang Select
Hardware. Ban c6 thé tly chon tao mét AVD ma sir dung cac cau hinh

phan cing bang cach nhan Next. Hodc nhan Cancel dé tro vé trang Your
Virtual Devices hoac hop thoai Select Deployment Target.

Pé tao mot cau hinh phan cing bit dau véi mot ban sao:

1. Trong trang Select Hardware, chon mét cau hinh phan cang va nhap
Clone Device.

Hozc kich chudt phai vao mét cau hinh phan ciing va chon Clone.

2. Trong trang Configure Hardware Profile, thay dbi cac thudc tinh cau hinh
phan ctng khi can thiét.

3. Nhén Finish.
Cau hinh phan cang méi cua ban s& xuit hién trong trang Select
Hardware. Ban c6 thé tly chon tao mét AVD ma sir dung cac ciu hinh

phan cing bang cach nhan Next. Hodc nhan Cancel dé tro vé trang Your
Virtual Devices hoac hop thoai Select Deployment Target.

» Lam viéc véi AVD cd san

T trang Your Virtual Devices, ban c6 thé thuc hién cac hoat dong sau day trén
mot AVD hién cé:
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Pé chinh stta mot AVD, nhip vao Edit # va thuc hién thay doi cua ban.

e Dé x6a mot AVD, kich chudt phai vao mot AVD va chon Delete. Hoic
bam Menu ¥ va chon Delete.

e Dé hién thi c4c tap tin .ini va .img co lién quan dén AVD, kich chudt phai
vao mot AVD va chon Show on Disk. Hoic bAm Menu ¥ va chon Show
on Disk.

e Pé xem chi tiét cau hinh AVD ma ban c6 thé bao gém trong bat ky béo

cdo 156i cho cac nhom Android Studio, kich chudt phai vao mot AVD va

chon View Details. Hoic bAm Menu + va chon View Details.

» Lam viéc vdi profile thiét bi c6 san

T trang Select Hardware, ban c6 thé thuc hién cac hoat dong sau day trén mot
cau hinh phan cting hién co:

e Pé chinh stra mdt cau hinh phan cting, chon nd va nhap vao Edit Device.
Hoac kich chuot phai vao mét cau hinh phan cang va chon Edit. Tiép
theo, thuc hién thay doi cua ban.

e Dé xda mot cau hinh phan ciing, kich chudt phai vao né va chon Delete.

Ban khéng thé chinh sira hozic x6a cac cau hinh phan cing dugc xac dinh trudc.

> Khoi chay, tam dung va x0a di liéu chuwong trinh gid lap

T trang Your Virtual Devices, ban ¢6 thé thuc hién cac hoat dong sau day trén
mot gia lap:
e Dé chay mot gia 1ap ma sir dung mot AVD, kich dup vao AVD. Hoic
nhin Launch P .
e Pé dung mot gia lap dang chay, kich chuot phai vao AVD va chon Stop.
Hoac bam Menu ~ va chon Stop.
e Pé xda cac dir lieu cho mot gia lap, va quay lai trang thai giéng nhu khi
no lan dau tién duoc dinh nghia, kich chudt phai vao AVD va chon Wipe
Data. Hoic bAm Menu ~ va chon Wipe Data.

> Nhdp va trich xudt profile thiét bi

T trang Select Hardware, ban c6 thé nhap va trich xuat cau hinh phan cang:

e Pé nhap mot cau hinh phan cing, kich Import Hardware Profiles va
chon tap tin XML chura cac dinh nghia trén may tinh cua ban.
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e Dé trich xuit mot cau hinh phan cang, kich chudt phai vao né va chon
Export. Xac dinh vi tri noi ban mudn luu trit cac tap tin XML chira cac
dinh nghia.

» CAc thudc tinh cia cdu hinh thiét bi

Ban c6 thé chi dinh cac thudc tinh sau day ctua cac cau hinh phan cang trong
trang Configure Hardware Profile. Cac thudc tinh cdu hinh AVD ghi d¢ céac
thudc tinh cau hinh phan cing, va cac dic tinh gia l1ap ma ban thiét Iap trong khi
mo phong dugc s€ chay d¢ 1én ca hai (Hardware Profile Properties va AVD
Properties).

Céc cau hinh phan ctig duoc xac dinh trude bao gém ca AVD Manager khong
thé chinh stra. Tuy nhién, ban cd thé sao chép chiing va chinh stra cac ban sao.

Hardware Profile

Property

Device Name Tén cua ciu hinh phan ciing. Tén cé thé chira c4c chir cai in hoa hoic chit
thuong, sé tir 0-9, dau cham (.), Dau gach dudi () diu ngoic don (()) va
khoang trang. Tén cua tap tin luu trir cAc cu hinh phan cing dugc bat ngudn
tir tén cu hinh phan cimng.

Device Type Chon mét trong céac lya chon sau:

e Phone/Tablet
e Android Wear
e Android TV

Screen Size Kich thudc vat ly ciia man hinh, don vi inch, do theo duwong chéo man hinh.
Néu kich thudc lén hon so véi man hinh may tinh cua ban, no s€ tu giam kich
thuac lic khai dong.

Screen Resolution Chiéu rong va chiéu cao theo kiéu pixel dé xac dinh tong s diém anh trén
man hinh mé phong.

Round Tich chon tily chon nay néu thiét bi c6 man hinh tron, ching han nhu mét sé
thiét bi Android Wear.

Memory: RAM Pon vi kich thuéc bo nhé RAM: B (byte), KB (kilobyte), MB (megabyte),
GB (gigabyte), hoac TB (terabyte).

Input: Has Hardware Tich chon tly chon nay néu thiét bi cia ban c6 nat didu huéng phan cing.

Buttons Hay bo chon né néu cac nit nay chi thuc hién trong phan mém. Néu ban

(Back/Home/Menu) chon tly chon nay, cac nit s& khdng xuat hién trén man hinh. Ban c6 thé st

An

dung bang diéu khién bén gia lap dé "nhan" cac nut.

Input: Has Hardware Tich chon tly chon nay néu thiét bi cia ban c6 mot ban phim cing. Hay bo
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Keyboard

Navigation Style

Supported Device States

Cameras

Sensors: Accelerometer

Sensors: Gyroscope

Sensors: GPS

Sensors: Proximity
Sensor

Default Skin

chon néu né khong c6. Néu ban chon tiy chon ndy, mét ban phim s& khong
Xuit hién trén man hinh. Ban c6 thé sir dung ban phim may tinh cua ban dé
gui to hop phim dé gia lap.

Chon mot trong cac lua chon sau:

 None — Khong c¢6 diéu khién phan cing. Biéu huong thong qua phan
mém.

e D-pad — hd tro Directional Padt.
e Trackball

e Wheel

Céc tiry chon nay dé didu khién phén ctng thuc té trén chinh thiét bi. Tuy
nhién, nhiing su kién dugc gui dén thiét bi bang di€u khién bén ngoai déu
giong nhau.

Chon mét hoac ca 2 lva chon:
e Portrait — Thiét bj theo chiéu doc.

« Landscape — Thiét bi theo chiéu ngang.
Neéu ban chon ca hai, ban 9(’) thé chuyén d()ﬂi gjfra cac dinh huong trong mo
phong. Ban phai chon it nhat mét tiry chon dé ticp tuc.

Dé bat chiic nang camera, chon mét hoac ca 2 Iya chon:
e Back-Facing Camera

e Front-Facing Camera
Ban c¢6 thé st dung mdt webcam hodc mot birc anh dugce cung cap bdi trinh
gia 1ap dé mo phong viée chup anh véi camera.

May do gia toc ké - tich chon néu thiét bi c6 phan cing giup xac dinh phuong
hudéng caa né.

Con quay hoi chuyén duoc dung két hop véi gia téc ké trong céc thiét bi di
dong hién dai ngay nay, dac biét 1a dién thoai théng minh va may tinh bang.
Gia toc ké hd trg viéc tinh toan gia tc tuyén tinh twong d6i so vai khung
tham chiéu — hé qui chiéu (frame of reference). N6 dung dé nhan biét thiét bi
dang nam ngang hay dang dang, tir d6 diéu chinh khung hinh thanh ché do
portrait hoic landscape va ap dung vao cac tro choi can cam bién chuyén
dong nhu dua xe hodc céc tro choi tuwong tac 40

Tich chon néu thiét bi c6 phan ciing hd tro hé théng dinh vi toan cau (GPS)
hé thong dinh vi vé tinh.

Chon néu thiét bi c6 phan cung dé phat hién néu dién thoai & gan khudn mit
cua ban trong mot cudc goi dién thoai dé€ vo hiéu hda input tir man hinh.

Chon mét skin - thiét bi trong nhu thé nao khi hién thi trén trinh gia lap. Hay
nhé rang chi dinh kich thuéc man hinh Ia qua 16n so véi do phan giai, thi man
hinh s& cat gon lai, vi vay ban khong thé nhin thiy toan boé man hinh.
Xem Creating Emulator Skins dé biét thém théng tin.

> Céc thugc tinh cua AVD
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Ban ¢ thé chi dinh cac thudc tinh sau cho cac ciu hinh AVD trong trang Verify
Configuration. C4c cau hinh AVD xac dinh su tuong tac giira may tinh phat
trién va trinh gia lap, ciing nhu cac thudc tinh ban muén ghi dé trong cac cau
hinh phan cang.

Céc thuoc tinh cau hinh AVD ghi dé cac thudc tinh cau hinh phan cing. Céac
thuoc tinh gia 1ap ma ban thiét 1ap trong khi md phong s& ghi dé 1én ca hai
(Hardware Profile Properties va AVD Properties).

AVD Name Tén ciia AVD. Tén c6 thé chira céc chit cai in hoa hoac chir thudng, cac sb tir 0-9,
diu chim (.), dau gach dudi (), ddu ngoic don (()), dau gach ngang (-), va khoang
trang. Tén cua tap tin luu trir cAc cau hinh AVD c6 ngudn goc tir tén AVD.

AVD ID Céac AVD tén tap tin c6 ngudn gdc tir céc ID, va ban c6 thé sir dung ID dé tham

(Advanced) khao cac AVD tir dong Iénh.

Hardware Profile Nhan Change dé chon mét cau hinh phan ciang khéc nhau trong trang Select
Hardware.

System Image Nhan Change dé chon mét hé thong hé thdng khéc nhau trong trang System Image.

Yéu cau két ndi Internet dé tai anh hé thong.

Startup Orientation Tich chon d¢ dinh hudng gia 1ap ban dau:

e Portrait — Binh huéng theo chiéu doc.

e Landscape — Pinh huéng theo chiéu ngang.

Lua chon chi duoc kich hoat néu no dugc chon trong cAu hinh phﬁn cung. Khi
chay AVD trong gia lap, ban co thé thay d6i huéng néu ca Portrait va Landscape
duoc hd tro trong cac cau hinh phan cimg.

Camera (Advanced) Dé bat tuy chon camera, lya chon mét hodc ca hai:
e Front
e Back

Tty chon nay chi ¢ sin néu n6é duoc chon trong cdu hinh phan cimg; n6 khong ¢
san cho Android Wear va Android TV.

Network: Speed Chon mot giao thirc mang dé x4c dinh toc do truyén dir liéu:
(Advanced) . L

e GSM - Global System for Mobile Communications

e HSCSD - High-Speed Circuit-Switched Data

e GPRS - Generic Packet Radio Service

e EDGE - Enhanced Data rates for GSM Evolution

e UMTS - Universal Mobile Telecommunications System

e HSPDA - High-Speed Downlink Packet Access
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Network: Latency
(Advanced)

Emulated
Performance:
Graphics

Multi-Core CPU
(Advanced)

Memory and
Storage: RAM

Memory and
Storage: VM Heap

Memory and
Storage: Internal
Storage

Memory and
Storage: SD Card

Device Frame:
enable Device
Frame

Custom Skin
Definition
(Advanced)

Keyboard: Enable
Keyboard Input
(Advanced)

e Full (mic dinh) — Truyén dit liéu véi tbe d6 ma may tinh ban cho phép.

Chon mot giao thirc mang dé thiét lap bao nhiéu thoi gian (d6 tré) can cho giao
thirc d@é chuyén mot goi dir liéu tir mot diém nay dén mot diem khéac.

Chon cach d6 hoa dugc render trong gia lap:
e Hardware — Sir dung card dd hoa may tinh cia ban dé hién thi nhanh hon.

e Software — Md phong db hoa trong phan mém, n6 sé& hitu ich néu ban gap van
dé vai card do hoa cia minh.

e Automatic — Hay dé gia 1ap quyét dinh lya chon tét nhat dya trén card d6 hoa
cua ban.

Chon s6 lwong nhan xt ly trén may tinh ma ban muén sir dung d&& mé phong. Sir
dung nhiéu nhan xir ly s& tang toc do gia lap.

Dung luong RAM trén thiét bi. Gi4 tri nay duoc thiét 1ap boi cac nha san xuét phan
cting, nhung ban cd thé ghi d¢ 1én né néu can, dé viéc gia lap nhanh hon. Nhap
kich thudc bo nhd RAM va chon hon di: B (byte), KB (kilobyte), MB (megabyte),
GB (gigabyte), hodac TB (terabyte).

Kich thuéc VM heap. Gia tri nay duoc thiét 1ap bai nha san xuat phan cing, nhung
ban c6 thé ghi d¢ 1én n6 néu can. Nhap kich thudc va chon don vi: B (byte), KB
(kilobyte), MB (megabyte), GB (gigabyte), hoic TB (terabyte). Dé biét thém thong
tin vé may ao Android, xem tai Memory Management for Different Virtual
Machines.

Kich thuéc bo nhé trong trén thiét bi. Gia tri nay duoc thiét 1ap boi nha san xuat
phan ctng, nhung ban c6 thé ghi dé 1én n6 néu can. Nhap kich thuéc va chon don
vi: B (byte), KB (kilobyte), MB (megabyte), GB (gigabyte), hoic TB (terabyte).

Kich thudc thé nhé. Bé st dung thé nhé a0 duoc quan ly béi Android Studio,
chon Studio-managed, nhap kich thudc va chon don vi: B (byte), KB (kilobyte),
MB (megabyte), GB (gigabyte), hoic TB (terabyte). Gia tri nhé nhit la 100 MB
dugc khuyén nghi dé sir dung camera. Bé biét thém thong tin, xem tai mksdcard.

Select to enable a frame around the emulator window that mimics the look of a real
device.

Chon mat skin - thiét bj trong nhu thé nao khi hién thi trén trinh gia lap. Hay nhé
rang chi dinh kich thuéc man hinh 1a qué I6n so véi o phan giai, thi man hinh s&
cit gon lai, vi vay ban khong thé nhin thiy toan bé man hinh. Xem Creating
Emulator Skins dé biét thém théng tin.

Chon tay chon nay néu ban mudn sir dung ban phim cting caa ban dé tuong tac voi
cac mo phong. N6 bi higu hoa d6i vai Android Wear va Android TV.

» Tao giao di¢n gia ldp (Emulator Skins)
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Mot giao dién (Skin) gia lap Android la mot bo céc tap tin xac dinh cac thanh
phan truc quan va diéu khién cia mot man hinh gia l1ap. Néu dinh nghia giao
dién c6 sin trong cac thiét 1ap AVD khong dap tng yéu cau caa ban, ban c6 thé
tao giao dién tuy chinh cua riéng ban, va sau do ap dung né cho AVD cua ban.

Mdi giao dién gia 1ap chua:

e MOt tap tin hardware.ini

e Céc layout file cho hd tro dinh hudng (theo chiéu ngang, chiéu doc) va
cau hinh vat ly

e Céc file anh cho thanh phan hién thi, chang han nhu nén (background),
cac phim va cac nat bam.

Dé tao va sir dung mot giao dién tly chinh:

1. Tao mét thu muc mdi, noi ban s& luu cac tap tin cau hinh giao dién cua
ban.

2. Xac dinh dién mao truc quan caa giao dién trong mot tap tin van ban co
tén 1a layout. Tap tin nay xac dinh nhiéu dic tinh caa giao dién, chang han
nhu kich thuéc va hinh anh &p dung cho cac ndt cy thé. Vi du:

parts {
device {
display {
width 320
height 480
X 0
y O
}
}

portrait {
background {
image background_port.png

¥

buttons {
power {
image button_vertical.png
x 1229
y 616

}
¥
¥

3. Thém céc tap tin bitmap cua thiét bi trong cing mot thu myc.
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4. B6 sung cau hinh thiét bj phan cting cu thé trong tap tin hardware.ini cho
cac cai dat thiét bi, chang han nhu hw.keyboard va hw.lcd.density.

5. Luu trit cac tap tin trong thu muc giao dién va chon cac tap tin luu trit nhu
mot giao dién tuy chinh.

Pé biét théng tin chi tiét hon vé viéc tao skin gia 1ap, xem Android Emulator
Specification Skin File trong cong cu ma ngudn.

2.3Tao giao dién (layout) chuong trinh trong Android Studio

Mot layout dinh nghia cau tric truc quan cho mot giao dién nguoi ding, chang
han nhu giao dién nguoi dung cho mét activity hay widget. Ban c6 thé khai bao
mot layout theo hai cach:

e Khai bao cac thanh phan giao dién ngwoi ding trong XML. Android
cung cap mot tir khoa XML don gian twong tng voi cac lop View va 16p
con, chang han nhu ddi véi cac vat dung va bd tri.

e Khéi tao layout tai thoi diém wng dung chay. Ung dung caa ban c6 thé
tao ra cac déi twong View va ViewGroup (va thao tac vai cac thudc tinh
cua ching) bang céach lap trinh (programmatically).

Framework Android cung cép cho ban su linh hoat dé str dung mot trong hai
hodc ca hai phuong phap dé khai bao va quan ly UI tng dung ctia ban. Vi du,
ban c6 thé khai béo layout mic dinh cho tng dung cta ban trong XML, bao gom
ca cac thanh phan view s& xuat hién va thudc tinh cta ching. Sau d6 ban c6 thé
thém mé 1énh vao Gmg dung ctia ban dé thay doi trang thai ctia dbi twong view,
bao gdm ca nhiing khai bdo & XML, tai thoi diém chuong trinh chay.

Loi thé cua viéc khai bdo giao dién ngudi dung cua ban trong XML, 12 né cho
phép ban phén tach tot hon viéc trinh bay tng dung ctia ban. M6 ta giao dién
nguoi dung cua ban dugc voi ma Iénh tng dung cua ban, diéu dé co nghia rﬁng
ban ¢ thé stra d6i nd ma khong can phai sua d6i ma 1énh cta ban va bién dich
lai. Vi dy, ban c6 thé tao cac layout XML dé cho man hinh c6 dinh hudng khac
nhau, kich thudéc man hinh dién thoai khac nhau, va cac ngén ngit khac nhau.
Ngoai ra, khai bao layout trong XML lam cho n6 dé dang hon dé hinh dung ciu
tric giao dién nguoi dung cua ban, vi vay né dé dang hon dé g 13i.

N6i chung, cac th¢ XML dé khai bao cé4c thanh phan giao dién nguoi dung, theo
sat cau trac va cach dat tén cua cac 16p va phuong thirc, noi tén phan tir trong
g voi tén 16p va tén thudc tinh tuwong Gmg voi cac phuong thic. Trong thuc té,
su twong Gmg thuong 1 rat tryc quan ma ban c6 thé doan nhimng thudc tinh XML
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nao tuong tmg voi mdt phuong thirc cua 16p nao, hodc doan 16p nao twong ung
v0oi mot thanh phan XML. Tuy nhién, luu y rang khong phai tit ca tir vung 1a
gidng hét nhau. Trong mot s trudng hO'p, c6 nhiing khéc bi¢t nho trong viéc dat
tén. Vi du, cac thanh phan EditText c6 thudc tinh text twong Gng véi phuong
thirc EditText.setText().

2.3.1 Viét XML

Str dung céc thé XML caa Android, ban c6 thé nhanh chéng thiét ké layout Ul
va cac yéu t6 man hinh ma ching chira, theo cling mot cach ban tao ra cac trang
web trong HTML - véi mot loat cac phan tir Iong nhau.

MJi tap tin layout phai chtra chinh xac mét phan tir goc, 1a mot ddi twgng View
hoac ViewGroup. Mét khi ban di dinh nghia cac thanh phan gdc (root), ban c6
thé thém cac d6i twong layout bo sung hoic cac widget nhu thanh phan con dé
ting budc xay dung mot hé théng phan cip View — giap xac dinh layout cua
ban. Vi du, day 1a mot cach bd tri XML ¢6 st dung mét LinearLayout doc dé
gitt mot TextView va mot Button:

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical" >
<TextView android:id="@-+id/text"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello, | am a TextView" />
<Button android:id="@+id/button"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello, | am a Button" />
</LinearLayout>

Sau khi ban da khai bao bd tri caa ban trong XML, luu tap tin véi phan mo rong
xml, trong thu muc res/layout/ dy an Android cta ban, vi vay né s€ dugc bién
dich dlng.

Thong tin thém vé cl phap cho layout tap tin XML c6 sin trong tai liéu Layout
Resources.
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2.3.2Load tai nguyén XML

Khi ban bién dich tng dung caa ban, méi file layout XML dugc bién soan vao
tai nguyén View. Ban nén tai cac tai nguyén layout ttr md rng dung cua ban,
trong 11 goi ham Activity.onCreate () cia ban. Lam nhu vay bang cach goi
setContentView (), truyén cho nd tham chiéu dén tai nguyén layout cua ban tur:
R.layout.layout_file_name. Vi du, néu bé tri XML cua ban di dugc luu 1a
main_layout.xml, ban sé tai n6 cho Activity cua ban nhu sau:

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedlnstanceState);
setContentView(R.layout.main_layout);

¥

Loi goi phuong thirc onCreate () trong Activity cua ban duoc goi boi framework
Android, khi Activity caa ban bat dau chay (xem thao luan vé vong doi, trong tai
liéu Activities).

2.3.3Thugc tinh

Mdi dbi tuong View va d6i twong ViewGroup hd tro da dang céc thudc tinh
XML cua riéng n6. Mot s thude tinh 1 dic trung cho timg d6i tuong View (vi
du, TextView hd tro thudc tinh textSize), nhung nhiing thudc tinh nay ciing
dugc ké thira bai bat ky d6i twong View ndo ma rong tir 16p nay. Mot sé tinh
chat chung cho tat ca doi tuong View, bai vi chiing duoc thira ké tir 16p View
g6c (vi du nhu hudc tinh id). VA, cac thudc tinh khac duoc coi 1a "thong sb
layout", d6 1a cac thudc tinh md ta dinh hudng layout cua cac ddi tugng View,
theo khai b4o cuia d6i twong cha ViewGroup cia ddi tuong do.

> ID

Bat ky dbi twong View nao ciing c6 mot ID lién két véi nd, dé nhan dién céc
View. Khi tng dung duoc bién dich, ID nay duoc tham chiéu nhu 13 mot sb
nguyén, nhung ID thuong duoc gan trong file layout XML nhu 1a mot chudi,
trong thudc tinh id. Pay 1a thudc tinh XML chung cho tat ca ddi tuong View
(duoc xac dinh boi cac 16p View) va ban s& st dung né rat thuong xuyén. Cu
phap cho mét ID, bén trong mét the XML la:
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android:id="@+id/my_button"

Biéu twong (@) ¢ dau cua chudi chi ra rang cac phan tich ci phap XML nén
phan tich vd m& rong phan con lai cua chudi ID va xac dinh nd nhu 1a mot
ngudn tai nguyén ID. Biéu tuong (+) c6 nghia rang day 1a tén mot tai nguyén
méi ma phai duoc tao ra va thém vao cac ngudn tai nguyén cia chuong trinh
(trong file R.java). C6 nhiéu tai nguyén ID khac dugc cung cap boi céc
framework Android. Khi tham chiéu mét tai nguyén 1D Android, ban khdng can
cac biéu tuong (+), nhung phai thém khdng gian tén android, nhu sau:

android:id="@android:id/empty"

Véi khéng gian tén android, chuong trinh dang tham chiéu 1D tir [6p tai nguyén
android.R , thay vi 16p tai nguyén cuc bo (local).

Pé tao View va tham chéu dén ching tir chuong trinh, cach thac thuc hién phd
bién 1a:
1. DPinh nghia mét view/ widget trong file layout va gan cho né6 mét ID duy
nhat;

<Button android:id="@+id/my_button"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/my_button_text"/>

Sau d6 tao mot thé hién (instance) cua déi twong view va bat né tir layout
(thudng dugc viét trong phuong thirc onCreate() ):

Button myButton = (Button) findViewByld(R.id.my_button);

Xéc dinh ID cho ddi twong view la quan trong khi tao mot RelativeLayout.
Trong relative layout, view anh chi em c6 thé xac dinh layout caa ching lién
quan dén cac view khéc, duoc tham chiéu bai 1D duy nhat.

Mot 1D khong can phai 1a duy nhat trong suét toan bo ciy, nhung né phai la duy
nhat trong mot phan cua cdy ma ban dang tim kiém (ma thudng c6 thé 1a toan bo
cay, vi vay t6t nhat 1a hoan toan riéng biét néu cé thé).

» CAc tham sé layout
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Céac thudc tinh layout XML duogc dat tén la layout something xac dinh cac
tham s layout cho View dé 1a thich hop cho cac ViewGroup ma nd cu trd.

M3i 16p ViewGroup thuc hién mét I6p 16ng nhau ma mo rong tur
ViewGroup.LayoutParams. Lép ndy chira cac kiéu thudc tinh nham xac dinh
kich thudc va vi tri cho tiing View con. Nhu ban c¢6 thé thdy trong hinh duéi,
cac group view cha me xac dinh cac théng sé layout cho ting view con (bao
gom ca view group con).

LinearLayout
RelativeLayout View View
LinearLayout. LinearLayout. LinearL ayout.
LayoutParams LayoutParams LayoutParams
View View View
RelativeLayout. RelativelLayout. RelativeLayout.
LayoutParam LayoutParam LayoutParam

Luu y rang tat ca cac 16p con LayoutParams c6 cl phap riéng ciia minh dé thiét
lap gi4 tri. Mdi phan tir con phai xac dinh LayoutParams thich hop véi phan tur
cha cua nd, mac du no ciing cé thé xac dinh LayoutParams khac nhau cho phan
tur con cua riéng no.

Tat ca cac view group cO chiéu rong va chiéu cao (layout width va
layout_height), va ting view can thiét phai c6 dé xac dinh ching. Nhiéu
LayoutParams ciling bao gom c4c tuy chon margins va bordes.

Ban c6 thé chi dinh chiéu rong va chiéu cao véi cac phép do chinh xac, mac di
c6 thé ban sé khdng muon lam diéu nay thuong xuyén. Thong thuong, ban sé st
dung mét trong cac hang so dé thiét 1ap chiéu rong hoac chiéu cao:
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e Wrap_content: view ctia ban sé& tu diéu chinh kich thudc caa né theo yéu
cau kich thudc cua noi dung ma né chua.

e match_parent: view cua ban s& Ion hét ¢ ma phan tir cha chira nd cho
phep.

N6i chung, chi dinh chiéu rong va chiéu cao layout st dung cac don vi tuyét doi
nhu cac diém anh 13 khong nén. Thay vao d6, str dung cac phép do tuong ddi
nhu cac don vi mat o diém anh doc lap (dp), wrap_content, hoac match_parent,
la mot phuong phap tot hon, vi nd giup dam bao rang tng dung caa ban sé& hién
thi dung trén mot loat cac man hinh dién thoai c6 kich ¢& khac nhau. Cac don vi
do dugc quy dinh trong tai li¢u Available Resources.

2.3.4C4c layout phé bién

MJi 16p con cua 16p ViewGroup cung cip mot cach riéng dé hién thi cac view
ma ban Iong vao bén trong n6. Dudi day 1a mot so loai layout pho bién duoc xay
dung trong nén tang Android.

Luu y: Mic di ban cd thé 16ng mot hoac nhiéu layout trong mot layout khac dé
dat duoc thiét ké giao dién nguoi ding caa ban, ban nén ¢ gang dé gitr cho hé
théng phan cap layout caa ban cang néng cang tét. layout caa ban thé hién ra
nhanh hon néu n6 c6 it layout Iong nhau (mot hé théng phan cap view theo
chiéu rong 1a tét hon so véi mot hé théng phan cap view theo chiéu sau).
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Linear Layout

Mot layout to chuc cac
thanh phan con caa nd
thanh mot hang ngang
hoac doc duy nhat. N6
tao ra mot thanh cudn
néu chiéu dai caa cta sb
vuot qua do dai cia man
hinh.

Relative Layout

Cho phép ban xac dinh vi
tri cua cac déi twong con
tuong quan v&i nhau
(phan tar A nam phia bén
tréi cua phan ta B) hoic
tuong quan véi phan tir
cha (lién két Ién phia trén
Vi phan tir cha).

2.3.5Xay dung layout voi Adapter
Khi néi dung cho layout cua ban 1a kiéu dong hoidc khong xac dinh truge, ban co
thé sir dung mot layout 13 16p con AdapterView dé b tri cho view tai thoi diém
chuong trinh chay. Mot 16p con caa 16p AdapterView sir dung mot Adapter dé
két ndi dir liéu toi layout cua n6. Adapter hoat dong nhu mot nguoi trung gian
gitrta cac ngudn dir liéu va layout AdapterView - Adapter ldy dir liéu (tir mot
ngudn vi du nhur mot mang hoic mot truy van co so dit liéu) va chuyén ddi ting
muc vao mot view ma c6 thé dugc thém vao trong layout AdapterView.

Layout phé bién dugc hd tro boi adapter bao gom :

List View

Grid View

Hién thi danh sach trén mot cot duy Hién thi mot luéi (bao gom céc hang
nhat cé thé cuon (1én hoac xubng)

Web View

<html>

<!-- weh page -->

</html=>

Hién thi c4c trang web

va cot) ¢ thé cudn
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> Do dir lidu vao adapter view

Ban c6 thé dién mot AdapterView nhu ListView hoac GridView bang cach gan
mot thuc hién AdapterView vao Adapter — tht dung dé nhan dir liéu tir mot
ngudn bén ngoai va tao ra mot View dai dién cho ting muc di liéu.

Android cung cap mét s 1op con cua Adapter, rat hiru ich cho viéc lay cac loai
dir liéu khac nhau va xay dung cho view cho AdapterView. Hai adapter pho bién
nhat 1a:

a) ArrayAdapter

Str dung adapter nay khi nguén dix liéu caa ban 1a mot mang. Theo mic dinh,
ArrayAdapter, tao view cho ting item trong array bang cach goi phuong thirc
toString() trén mdi item va dat ndi dung trong mot TextView.

Vi du, néu ban c6 mot mang chudi (string) ban muén hién thi trong mot
ListView, khoi tao mot ArrayAdapter méi s dung mot ham khéoi tao
(constructor) dé chi dinh layout cho tirng chudi va mang chudi (string array):

ArrayAdapter<String> adapter = new ArrayAdapter<String>(this,
android.R.layout.simple_list_item_1, myStringArray);

Céc dbi s6 trong ham khai tao nay 1a:

- Context irng dung cua ban
- Layout c6 chira mot TextView cho timng chudi trong mang
- Mang chudi

Sau d6 chi can goi setAdapter() trén ListView caa ban:

ListView listView = (ListView) findViewByld(R.id.listview);
listView.setAdapter(adapter);

Pé tly chinh su xuat hién caa tung item, ban ¢ thé ghi dé 1én phuong thirc
toString() cho cac ddi twong trong mang cua ban. Hoic, dé tao ra mot view cho
ting item véi 12 mot cai gi d6 khac hon 1a mot TextView (vi du, néu ban mudn
maot ImageView cho mdi item trong mang), mé rong l6p ArrayAdapter va ghi dé
getView() dé tra vé kiéu view ban muén cho mdi muc.
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a) SimpleCursorAdapter

Str dung adater nay khi dit liéu caa ban dén tir mot con tro (Cursor). Khi st dung
SimpleCursorAdapter, ban phai xac dinh layout sir dung cho tirng hang trong
Cursor va cot nao trong Cursor nén dugc chen vao view nao cua layout. Vi du,
néu ban mudn tao ra mot danh sach cac tén nguoi va sb dién thoai, ban c6 thé
thuc hién mot truy van ma tra vé mot con tré chira mot hang cho mdi nguoi va
cac cot cho tén va sb dién thoai. Sau d6 ban tao mot mang chudi, chi ré cot nao
trong Cursor ban mudn xuét hién trong layout va mot mang sé nguyén xac dinh
nhitng view tuong tng voi mdi cot s& duoc bé tri vao:

String[] fromColumns = {ContactsContract.Data. DISPLAY _NAME,
ContactsContract. CommonDataKinds.Phone. NUMBER};
int[] toViews = {R.id.display_name, R.id.phone_number};

Khi ban khai tao cac SimpleCursorAdapter, truyén layout sir dung cho ting két
qua, Cursor chtra cac két qua, va hai mang nay:

SimpleCursorAdapter adapter = new SimpleCursorAdapter (this,
R.layout.person_name_and_number, cursor, fromColumns, toViews, 0);

ListView listView = getListView();

listView.setAdapter(adapter);

Sau d6 SimpleCursorAdapter tao ra view cho ting hang trong Cursor bang cach
s dung layout duoc cung cap bang cach chén ting muc fromColumns vao
toViews tuong urng.

Néu trong qua trinh chay tng dung cua ban, ban thay d6i céc dit liéu co ban
dugc doc boi adapter, ban nén goi notifyDataSetChanged(). Piéu nay sé& thong
bao cho view ring céc dir liéu da dugc thay doi va nd sé tu 1am méi lai véi céc
thay doi.

>  Xuwly s kién click

Ban c6 thé phan hdi cac su kién click trén mdi item trong mot AdapterView
bang cach thyuc hién cac giao tiép AdapterView.OnltemClickListener. Vi du:
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/I Create a message handling object as an anonymous class.
private OnltemClickListener mMessageClickedHandler = new OnltemClickListener() {
public void onltemClick(AdapterView parent, View v, int position, long id) {
/I Do something in response to the click
}
o

listView.setOnltemClickListener(mMessageClickedHandler);

2.4Cac diéu khién dau vao (Input Controls)

Piéu khién dau vao Ia c4c thanh phan tuong tac trong giao dién nguoi ding cua
tng dung cua ban. Android cung cap mét loat cac diéu khién ban c6 thé st dung
trong giao dién nguoi dung cua ban, chang han nhu cac nat bam (button), cac
truong van ban, thanh tim kiém (seek bar), hop kiém (checkbox), cac nit zoom
(zoom button), nt bat tat (toggle button), va nhiéu thanh phan khac.

Thém mot diéu khién dau vao trong giao dién ngudi dung cua ban 1a don gian
nhu thém mot phan te XML vao layout XML cua ban. Vi du, day 1a mot cach
layout v&i mot truong van ban va ndt bam:

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:orientation="horizontal">
<EditText android:id="@+id/edit_message"
android:layout_weight="1"
android:layout_width="0dp"
android:layout_height="wrap_content"
android:hint="@string/edit_message" />
<Button android:id="@+id/button_send"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/button_send"
android:onClick="sendMessage" />
</LinearLayout>

MJdi diéu khién dau vao hd trg mot tap hop cac su kién dau vao (input event), do
d6 ban c0 thé xir ly cac su Kién nhu khi nguoi dung nhap van ban hoac cham
vao mét nit.
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2.4.1Cdc diéu khién théng dung

Dudi day 1a danh sach mot s6 diéu khién théng dung ma ban c6 thé st dung
trong cac ung dung caa ban. An vao cac lién két dé tim hiéu thém vé viéc st
dung ting dicu khien.

Kiéu diéu
khién

Button Mot nat nhan dwoc bam béi nguoi sir dung dé thuc
hién mot hanh dong.

Text field Mot truong van ban ¢d thé chinh sira. Ban c6 thé sir
dung widget AutoCompleteTextView dé tao widget
nhap van ban c6 cung cap cac dé xuat tu dong hoan
tat,

Checkbox  Trang thai chon/ khong chon cé thé dugc chuyén dbi
boi nguoi dung. Ban nén sir dung hop kiém khi trinh
bay cho nguoi ding mot nhém céac tiy chon ma khéng
phai 12 loai trir 1an nhau.

Radio Tuong tw nhu hop kiém, ngoai trir mot diéu — chi duy

button nhat mét lya chon cé thé dugc chon trong nhém.

Toggle Mot nat bat/ tit vai mot chi bao (light indicator).

button

Spinner Mot danh sach tha xudng cho phép nguoi ding lya
chon mét gia ttr mot tap cho trudc.

Pickers Mat hop thoai cho phép ngudi dung lya chon mét gia
tri duy nhat cho mét tap hop bang céch st dyng nat
up/down hoic théng qua thao tac vudt man hinh. Sir
dung widget DatePicker dé dé nhap gié tri cho ngay
(thang, ngay, nam) hodc widget TimePicker dé nhap
gia tri cho thoi gian (gio, phat, budi sang (AM)/ budi
t6i (PM) ), s& duoc dinh dang ty dong tly theo vj tri
dia ly cta nguoi dung.

2.4.2Button

Cac lop lién quan

Button

EditText, AutoCompleteTextView

CheckBox

RadioGroup

RadioButton

ToggleButton

Spinner

DatePicker, TimePicker
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M6t nit bAm bao gom vin ban hoic biéu tuong (hoic ca vin ban va biéu tuong)
ma tiep xay ra khi nguoi dung cham vao no.

Alarm ’@‘ ’@‘ Alarm

Hinh 18 Céc button trén Android

Tay thudc vao viéc ban mudn mot nat véi van ban, mot biéu tuong, hoic ca hai,

ban c6 thé tao c4c nit trong layout caa ban theo ba céch:

V61 van ban, st dung I6p Button :

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/button_text"
>

Véi biéu tugng, Str dung 16p ImageButton :

<ImageButton
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:src="@drawable/button_icon"
>

Véi ca vian ban va biéu tuong, su dung
tinh android:drawableLeft :

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/button_text"
android:drawableLeft="@drawable/button_icon"
>

» Phdn hoi lgi su kién click

I6p Button véi  thuoc

Khi nguoi ding bam vao mot nat, cac ddi twong button nhan duoc mét sy kién
nhap chudt.
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Pé xac dinh cac ham xu ly sy kién click cho mét nat, thém thuoc tinh
android:onClick vao thanh phan <Button> trong layout XML cuaa ban. Gia tri
cua thudc tinh nay phai 1a tén cua phuong thirc ma ban muén goi dé phan hoi lai
mot su Kién click. Cac Activity luu trir layout do phai thuc hién cac phuong thirc
tuong tng.

Vi duy, day 1a mot bo tri véi mot nlt st dung android:onClick:

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

<Button xmlIns:android="http://schemas.android.com/apk/res/android™
android:id="@-+id/button_send"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/button_send"
android:onClick="sendMessage" />

Trong Activity ma chira layout nay, cac phuong thic sau xu ly su kién click:

[** Called when the user touches the button */
public void sendMessage(View view) {
/I Do something in response to button click

¥

Cac phuong thuc ban khai b&o trong thugc tinh android: onClick phai chinh xac
nhu trén. Cu thé, phuong thic nay phai:

e public

e Kiéu tra vé 1a void

e View Ia tham sb duy nhét caa n6

Swr dung OnClickListener

Ban ciing c6 thé khai bao cac ham xir Iy su kién click theo céch lap trinh chu
khong phai 14 trong layout XML. Day c6 thé 1a diéu can thiét néu ban khaoi tao
cac n(t trong luc chay chuong trinh hoic ban can khai béo thao tac nhap chuot
trong mot 16p Fragment con.

Dé khai bao xu ly sy kién, tao ra mot ddi twong View.OnClickListener va gan
nd vao cac nat bang cach goi setOnClickListener (View.OnClickListener). Vi
du:

Button button = (Button) findViewByld(R.id.button_send);
button.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
/I Do something in response to button click
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» Tao kiéu cho nat cia ban

Hinh dang nat bam cuaa ban (hinh nén va phéng chit) c6 thé thay & céc thiét bi
khac nhau, boi vi cac thiét bi cia cac nha san xuit khac nhau thuong c6 kiéu
dang mac dinh khac nhau cho céac diéu khién dau vao.

Ban c6 thé Kiém soat chinh xac cach diéu khién cua ban mang kiéu dang sir
dung mot chit dé ma ban &p dung cho toan bo ung dung caa ban. Vi du, dé dam
bao rang tat ca cac thiét bi chay Android 4.0 va cao hon st dung c4c chu dé
Holo trong ung dung cua ban, Khai béo
android:theme="@android:style/Theme.Holo" trong th¢ <application> thugc file
manifest. Doc bai viét trén blog, Holo Everywhere dé biét thém théng tin vé viéc
st dung cac chu dé Holo trong khi hd tro cac thiét bi cil.

Pé tly chinh riéng mot nit badm véi mot nén tang khac nhau, xac dinh thudc tinh
android:background véi ngudn tai nguyén drawable hoac color. Ngoai ra, ban c6
thé &p dung style cho nat, hoat dong mot cach tuong tu nhu style trong HTML
dé xac dinh nhiéu dic tinh dinh dang nhu nén, font chit, kich thudc, va nhiing
thir khac. Dé biét thém thong tin vé viéc ap dung dinh dang, xem Styles and
Themes.

2.4.3Truong van ban (Text field)

MJi truong van ban dy kién mot loai vin ban dau vao nhat dinh, chang han nhu
dia chi email, s dién thoai, hoac chi la thuan van ban. Vi vay, diéu quan trong
la ban chi dinh céc loai dau vao cho tung truong van ban trong Gng dung cua
ban dé hé théng hién thi cac phuong thirc nhap liéu thich hop (chang han nhu
mot ban phim trén man hinh).

» Xdc dinh logi ban phim

Ban nén ludn ludn khai khai bao phuong thuc nhap liéu cho cac truong van ban
cua ban bang cach thém thudc tinh android:inputType trong thé <EditText>.

Vi du, néu ban muén mét phuong thic nhap liéu dé nhap mot sé dién thoai, su
dung gia tri "phone™:
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<EditText 2 ABC 3 DEF
android:id="@+id/phone"
android:layout_width="fill_parent" 4 GHI 5 JKL 6 MNO
android:layout_height="wrap_content"
android:hint="@string/phone_hint"

PQRS TUV wWXyzZ 3
android:inputType="phone" /> 7 8 9

* # 0+

Hinh 19 Kiéu nhdp vao Ia phone

Hoic néu cac linh vuc van ban 1a nhap vao mot mat khau, st dung gia tri
"textPassword" d¢€ cac truong van ban che giau phan mat khau da nhap vao caa
nguoi dung:

<EditText tessssene Slgn in
android:id="@-+id/password" ' -
android:hint="@string/password_hint" q (W el ir| 't ly) ful B o Ip
android:inputType="textPassword"

o> a| 's! idl i [g Ih! Ayl !

& zZ x ¢c v b nm «

Hinh 20 Kiéu nhdp vao Ia textPassword

»> Kich hoat tinh nang goi v van ban va hanh vi khac

Thudc tinh android:inputType cho phép ban chi dinh cac hanh vi khac nhau cho
phuong thirc dau vao. Quan trong nhat, néu trudng van ban cta ban la danh cho
Kiéu van ban co ban (chang han nhu cho mét tin nhan van ban), ban nén kich
hoat tinh nang tu dong stra 16i chinh ta véi gia tri "textAutoCorrect”.

Ban c6 thé két hop cac hanh vi khac nhau va dinh dang phuong thirc nhap lidu
véi thudc tinh android:inputType. Vi du, day la cach dé tao ra mét truong van
ban ma viét hoa chit dau tién cia mot cau va ciing tu dong stra 15i chinh ta:
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<EditText _Hey buddy. Wherw ‘ Send
android:id="@-+id/message"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:inputType=
"textCapSentences|textAutoCorrect"

s al st [a! if gy iy gl pk

VY| e
vwhere

ql W (el B ity Eal

& z x ¢ v b nm &

Send

Hinh 21 Thém textAutoCorrect dé tr dong
sira loi chinh ta

> Xdc dinh thao tdc phuwong thirc dau vao

Hau hét cac phwong thic nhap liéu cung cap mot nat dung dé thao tac & goc

duéi cing - phl hop véi trudng van ban hién hanh. Theo mic dinh, hé théng st
dung nat nay doi véi mot thao tdc Next hoac Done. Tuy nhién, ban cé thé chi

dinh cac thao tac bo sung ma c6 thé thich hop hon cho trudng van ban caa ban,

chang han nhu Send hoic Go.

Pé xac dinh cac nGt hanh dong ban phim, st dung thudc tinh

android:imeOptions vai gia tri "actionSend"” hoac "actionSearch”. Vi du:

<EditText n23 & . Send

android:id="@-+id/search" . ” N— , ,
android:layout_width=""fill_parent" Hinh 22 NGt Send xuat hién khi bgn khai
android:layout_height="wrap_content" bao android:imeOptions="actionSend"

android:hint="@string/search_hint"
android:inputType="text"
android:imeOptions="actionSend" />

Sau d6 ban c6 thé bat sy kién vao nut bang cach dinh nghia mot
TextView.OnEditorActionListener cho cac phan tir EditText. Vi du:

EditText editText = (EditText) findViewByld(R.id.search);
editText.setOnEditorActionListener(new OnEditorActionListener() {
@Override
public boolean onEditorAction(TextView v, int actionld, KeyEvent event) {
boolean handled = false;
if (actionld == EditorInfo.IME_ACTION_SEND) {
sendMessage();
handled = true;

}

return handled:;
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» Cung cdp goi V tw dong hoan thanh

Néu ban muébn cung cip goi v cho nguoi dung khi ho nhap liéu, ban c6 thé st
dung mot 16p con cua EditText 1a AutoCompleteTextView. Dé thuc hién tu
dong hoan tat, ban phai chi dinh mot Adapter cung cip cac vin ban dé xuat. Co
mot sb loai adapter cd san, tly thudc vao noi cac dir liéu xuat phat, chang han
nhu tir mot co so dir liéu hoac mot mang.

new

New Caledonia
New Zealand

Papua New Guinea

Hinh 23 Vi du vé AutoCompleteTextView - dé xudt van ban

Céc budc sau md ta 1am thé nao dé thiét lap mot AutoCompleteTextView cung
cap van ban dé xuat tir mot mang, s dung ArrayAdapter:

1. Thém AutoCompleteTextView vao layout cua ban. duéi day la layout véi chi
duy nhat mét truong van ban:

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

<AutoCompleteTextView xmlins:android="http://schemas.android.com/apk/res/android"
android:id="@+id/autocomplete_country"
android:layout_width="fill_parent"
android:layout_height="wrap_content" />

2. Khai bao mang chira tat ca vin ban dé xuat. Vi dy, day 1a mang chua tén cac
nudc khai bao trong file XLM (res/values/strings.xml):

<?xml version="1.0" encoding="utf-8"?>
<resources>
<string-array name="countries_array">
<item>Afghanistan</item>
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<item>Albania</item>
<item>Algeria</item>
<item>American Samoa</item>
<item>Andorra</item>
<item>Angola</item>
<item>Anguilla</item>
<item>Antarctica</item>

</string-array>
</resources>

3. Trong Activity hodc Fragment, sir dung code dudi day dé xac dinh adapter
cung cap cac goi y:

/I Get a reference to the AutoCompleteTextView in the layout
AutoCompleteTextView textView = (AutoCompleteTextView) findViewByld(R.id.autocomplete_country);
/I Get the string array
String[] countries = getResources().getStringArray(R.array.countries_array);
/I Create the adapter and set it to the AutoCompleteTextView
ArrayAdapter<String> adapter =
new ArrayAdapter<String>(this, android.R.layout.simple_list_item_1, countries);
textView.setAdapter(adapter);

4. Géan adapter cho AutoCompleteTextView bang cach goi setAdapter().

2.5Cé4c su kién dau vao (Input Events)

Trén Android, cd nhiéu hon mét cach dé bat cac su kién tir su twong tic cua
nguoi dung vai ang dung cua ban. Khi xem xét cac su kién trong giao dién
nguoi ding cua ban, céch tiép can 1a bat cac su kién tir cac dbi tuong View cu
thé ma nguoi dung tuong tac. Cac 16p View cung cap cac phuong tién dé lam
lam viéc nay.

Trong cac 16p View khac nhau ma ban s& str dung dé bé tri layout cua ban, ban
c6 thé nhan thay mot sé 10i goi phuong thire hitu ich cho cac sy kién UL. Nhiing
phuong thirc nay duoc goi boi framework Android khi cac hanh dong tuwong rng
xay ra trén d6i twong d6. Vi du, khi mot View (chang han nhu mét Button) duoc
cham vao, phuong thic onTouchEvent() duoc goi trén dbi tuwong dé. Tuy
nhién, dé 1am diéu nay, ban phai mé rong céc 1op va ghi de 1én cac phuong thic.
Tuy nhién, mé rong tat ca dbi tuong View dé xir Iy mot su kién nhu vay sé 1a
khdng thuc té. Bay 1a 1y do tai sao cac 16p View cling chira mot tap cac giao tiép
long nhau véi callbacks gilip ban cé thé dinh nghia dé& dang hon. Cac giao tiép
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nay, duoc goi 1a bo nghe su kién (event listeners), 1a cach dé ban bt cac twong
tac nguoi dung vai giao dién nguoi dung caa ban.

Trong khi ban s& thuong st dung cac event listeners dé ling nghe tuong tac
nguoi dung dé xay dung mét thanh phan tiy chinh. C6 1& ban mubn ma rong cac
|6p Button dé 1am mot cai gi d6 nhiéu hon nhu thé. Trong truong hop nay, ban
s& ¢6 thé dé xac dinh hanh vi cua sy kién mic dinh cho 16p cua ban biang cach sir
dung l6p event handlers.

2.5.1Bat sw ki¢n (Event Listeners)

Mot event listener 1a mot giao tiép (interfarce) trong 16p View c6 chira mot 10i
goi phuong thirc duy nhat. Cac phuong thic nay s& duoc goi bai cac framework
Android khi View ma listener da khai bao dugc kich hoat béi ngudoi dung voi
cac muc trong giao dién nguoi dung.

Trong cac giao tiép event listener ¢6 nhimg phuong thiic sau day:
onClick()

Thudc View.OnClickListener. N6 dwoc goi khi ngudi ding hodc cham vao item (khi ¢ ché do cam
ung), hoic lua chon vao item vé6i cac phim diéu huéng va nhan nat “enter” phu hop.

onLongClick()

Thugc View.OnlLongClickListener. N6 duoc goi khi ngudi ding hoac cham va giir item (khi ¢ ché
d6 cam @rng), hoac lya chon vao item vai cdc phim diéu hudng sau d6 nhan va giir phim "enter”.

onFocusChange()

Thudc View.OnFocusChangeListener. Né dwoc goi khi ngudi ding diéu huéng ra khoi item, bang
cach st dung phim diéu hudng.

onKey()

Thudc View.OnKeyListener. N6 duoc goi khi ngudi dung lya chon va nhan Ién item.

onTouch()

Thudc View.OnTouchListener. N6 dugc goi khi nguoi dung thyc hién mét hanh déng xac dinh da
diéu kién nhu 1a mot sy kién cam tng, bao gdm viéc nhan, thoét ra, hogc bat ky cir chi chuyén
dong ve trén man hinh (bén trong pham vi cta item).

onCreateContextMenu()
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Thudc View.OnCreateContextMenulL istener. N6 dugc goi khi mdt menu ngir canh (Context Menu)
dang duoc xay dung (12 két qua cua mot "long click™). Xem thém thong tin vé context menus trong
huéng dan phat trién Menus.

Vi du duéi day cho thay 1am thé nao dé dang ky mot bo bat sy kién khi nhap
chudt vao mot Button.

/I Create an anonymous implementation of OnClickListener
private OnClickListener mCorkyListener = new OnClickListener() {
public void onClick(View v) {
I/ do something when the button is clicked

}
+H

protected void onCreate(Bundle savedValues) {

/I Capture our button from layout

Button button = (Button)findViewByld(R.id.corky);

/I Register the onClick listener with the implementation above
button.setOnClickListener(mCorkyListener);

Chung ta ciing c6 thé tim thay céach thuan tién hon dé bo sung OnClickListener
nhu mot phan Activity. Vi du:

public class ExampleActivity extends Activity implements OnClickListener {
protected void onCreate(Bundle savedValues) {

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

}

/I Implement the OnClickListener callback
public void onClick(View v) {
/I do something when the button is clicked

}

Chu y rang 1oi goi onClick() trong vi du trén khong tra vé gia tri, nhung cac
phuong thic cua bo nghe sy kién khac phai tra lai mot bién kiéu boolean. Ly do
phu thudc vao su kién nay. Bay la mot vai ly do:
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e onLongClick() - Tra vé mét gié tri kiéu boolean dé cho biét ban da ding
su kién nay va nd khong can thuc hién (“long click”) thém nira. Tra vé gia
tri TRUE dé chi ra rang ban da xir Iy su kién nay va n6 nén dung lai &
day; tra vé FALSE néu ban khdng xur Iy nd va / hoac sy kién nén chuyén
ti bat ky bo nghe su kién on-click nao khéc.

e onKey() - Tra vé mot gié tri kiéu boolean dé cho biét ban da dung su kién
nay va né khong can duoc thuc hién thém. Tra vé gia tri TRUE dé chi ra
rang ban da xu Iy su kién nay va né nén dung lai ¢ day; tra vé FALSE néu
ban khdng xu ly n6 va / hoic sy kién nén chuyén toi bat ky b nghe su
kién on-key nao khac.

e onTouch() - Tra vé mét gia tri kiéu boolean dé cho biét: liéu bo nghe cua
ban da dung sy kién nay hay chua. Biéu quan trong la sy kién nay co thé
c6 nhiéu hanh déng ndi tiép nhau. Vi vay, néu tra vé FALSE, ban biét
rang ban da khong sir dung va ciing khong quan tdim dén hanh dong tiép
theo tir sy kién nay. Nhu vay, ban khoéng duoc goi tdi bat ky thao tac nao
khac bén trong su kién nay.

2.5.2Xur ly su kién (Event Handlers)

Néu ban dang xdy dyng mét thanh phan tly chinh tir View, ban s& phai dinh
nghia mot s6 phwong thic st dung nhu cua Xt Iy su kién mic dinh. Trong tai
liéu vé Custom Components, ban s& tim hiéu mot sé callbacks thuong dwoc st
dung dé xu ly sy kién, bao gom:

onKeyDown(int, KeyEvent) — Puoc goi khi mot su kién nhan phim mai xay
ra.

onKeyUp(int, KeyEvent) — Bugc goi khi mot su kién tha phim xay ra.

onTrackballEvent(MotionEvent) — Pugc goi khi mét su kién chuyén dong
trackball xay ra.

onTouchEvent(MotionEvent) — BPugc goi khi méot su kién chuyén dong man
hinh cam &ng xay ra.

onFocusChanged(boolean, int, Rect) — Pugc goi khi view dugc chon (focus)
hoac bo chon.

C6 mot sd phuong thirc khiac ma ban nén biét, chung khong phai 13 mot phan
ctia 16p View, nhung c6 thé truc tiép tac dong dén cach ban co thé xir Iy céac su
kién. Vi vay, khi quan 1y su kién phuc tap hon bén trong mét layout, ban nén
xem xét cac phuong phap sau:
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- Activity.dispatchTouchEvent(MotionEvent) — Piéu nay cho phep Activity bat
tat ca cac sy kién cham man hinh truée khi ching duoc gui dén cira sb.

« ViewGroup.oninterceptTouchEvent(MotionEvent) — Diéu ndy cho phép
ViewGroup xem cac su kién nhu ching dugc gui dén cac View con.

- ViewParent.requestDisallowlInterceptTouchEvent(boolean) — Goi diéu nay
trén View cha dé xac dinh rang né khéng nén bat cac su kién cham man hinh
vai onlnterceptTouchEvent(MotionEvent).

2.5.3Ché d¢ cam ing (Touch Mode)

Khi nguoi dung diéu huéng giao dién chuong trinh voi cac phim dinh hudng
hoac mét trackball, né 1a can thiét ¢é cung cap focus cho cac item cd thé thuc
hién thao tac (nhu niit bam), vi vay nguoi dung c6 thé biét dang thao tac véi CAi
gi. Néu thiét bi c6 kha ning cam tng, va ngudi sir dung bat dau tuong tac véi
giao dién bang cach cham vao no, vi vay n6 khong con can thiét dé lam noi bat
item, hoac focus vao mot View cu thé. Nhu vay, c6 mot ché do twong tac tén 1a
"ché do cam ung."

Dbi voi mot thiét bi c6 kha nang cam ung, mot khi nguoi ding cham vao man
hinh, thiét bi s& vao ché d6 cam ang. Tir thoi diém nay tré di, chi c6 cac View
ma isFocusableInTouchMode() mang gi& tri TRUE s& dugc focus, ching han
nhu cac widget chinh sira van ban. Cac View khac c6 thé cham, nhu cac nat
bam, s& khong co focus khi cham vao; ching chi don gian l1a s& thuc hién xu ly
su kién on-lick khi duoc nhén.

Bat ctr IGc ndo mot ngudi ding 4n ndt trén ban phim hoic cudn véi mot
trackball, thiét bi s& thoat khoi ché d6 cam @ng, va tim mot view dé focus. Bay
glor nguoi ding cé thé tiép tuc twong tac voi giao dién chuwong trinh ma khong
can cham vao man hinh.

Cac nha ché do cam tng duoc duy tri trong sudt toan bo hé thdng (tat ca céc cua
sO va cac hoat dong). B¢ truy van tinh trang hién nay, ban cO thé goi
isinTouchMode() dé xem liéu céc thiét bi dang & ché d6 cam ng.
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Chuong 3 XAY DUNG CHUONG TRiINH THUC NGHIEM

3.1Phat biéu bai toan

Nhitng chiéc smart phone chay hé diéu hanh Android ngay cang tro nén khong
thé thiéu duoc véi ching ta. Chlng vira 13 phuong tién lién lac cho céng viéc,
vira 1a phuong tién hoc tap va giai tri. Chuong trinh game doan 1a bai ma nguoi
choi da chon s€ gilp ban quén di thoi gian cho doi Ién may hay hay cho ban gai
dai dang dang voi luat choi rat don gian: dau tién nguoi choi an nat "Play”,
chuong trinh s& tu dong rut ra ngau nhién 9 quan bai. Nguoi choi dung mat, tap
trung dé lya chon va ghi nhé 1 quan bai. Sau 5 gidy, chuong trinh s& doan quan
bai nguoi choi da chon va xo6a no di.

3.2Ky thuat lap trinh Game Poan L4 Bai

Trudc khi tao giao dién cho chuong trinh, chung ta s€ nhap anh cua 54 14 bai
vao trong thu muc drawable cia project.
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3.2.1Tao man hinh giao dién tro choi

Giao dién chinh cua chuong trinh st dung RelativeLayout mac dinh, khai bao
trong file activity_main.xml

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

<RelativeLayout xmins:android=""http://schemas.android.com/apk/res/android"
xmins:app=""http://schemas.android.com/apk/res-auto"
xmins:tools=""http://schemas.android.com/tools"
android:id=""@+id/activity_main"
android:layout_width=""match_parent"
android:layout_height=""match_parent"
android:paddingBottom=""@dimen/activity_vertical_margin"
android:paddingLeft=""@dimen/activity_horizontal_margin®
android:paddingRight="@dimen/activity _horizontal_margin"
android:paddingTop=""@dimen/activity_vertical_margin"
tools:context=""com.example.dxc.gamerutbai.MainActivity**>

<l--
Khai bao cho cac View con duoc viét tai day

>

</RelativeLayout>

Chdng ta chia giao dién thanh 2 khu vuc chinh:

1) Vi tri cac quan bai s& xuat hién
Giao dién duogc thiét ké bang TableLayout, trén mdi TableRow s& chua 3
FrameLayout twong (rng vai 3 quan bai.

<TableRow
android:layout_width=""wrap_content"
android:layout_height=""wrap_content"
android:layout_weight=""1""
android:orientation=""horizontal"">

<FrameLayout
android:layout_height=""match_parent"
android:layout_width=""match_parent*
android:id="@+id/frmView1">
</FrameLayout>

<FrameLayout
android:layout_height=""match_parent"
android:layout_width=""match_parent"
android:id="@+id/frmView2"
android:layout_marginLeft=""16dp""
android:layout_marginRight=""16dp"">
</FrameLayout>

<FrameLayout
android:layout_height=""match_parent"
android:layout_width=""match_parent"
android:id="@+id/frmView3">
</FrameLayout>

</TableRow>

<TableRow
<l--
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Khai bao twong ty nhu TableRow o trén
>
</TableRow>

<TableRow
<l--
Khai bao twong ty nhu TableRow o trén
->
</TableRow>

2) Vi tri céc nat bam

Cac nlt bam dugc thiét ké co kich thudc bang nhau va nam trén 1 hang ngang

<LinearLayout
android:orientation=""horizontal
android:layout_width=""match_parent"
android:layout_height=""wrap_content"
android:id="@+id/linearLayout1"
android:layout_alignParentBottom=""true""
android:layout_alignParentLeft=""true"
android:layout_alignParentStart=""true"">

<Button
android:text=""@string/btnExit"
android:layout_width=""match_parent"
android:layout_height=""match_parent"
android:layout_marginRight=""10dp"
android:layout_marginEnd=""10dp""
android:id=""@+id/buttonExit"’
android:layout_weight=""1" />

<Button
android:text=""@string/buttonRutBai**
android:layout_width=""match_parent"
android:layout_height=""match_parent"
android:id="@+id/buttonRutBai"*
android:layout_weight=""1" />

<Button
android:text=""@string/btnHelp™
android:layout_width=""match_parent™
android:layout_height=""match_parent"
android:id=""@+id/buttonHelp"
android:layout_marginLeft=""10dp""
android:layout_marginStart=""10dp""

</LinearLayout>

3.2.2Tqo giao dién cac quan bai

Quan bai duoc tao boi 2 layout twong ing vai mat trurdc va sau.

fragment_card_back.xml

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

<ImageView xmlins:android=""http://schemas.android.com/apk/res/android*
android:layout_width="wrap_content"
android:layout_height=""wrap_content"
android:src=""@drawable/mandolin_back"
android:scaleType=""centerlInside"
android:adjustViewBounds=""true"
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android:layout_gravity=""center_horizontal"
android:layout_marginTop=""10dp" />

fragment_card_front.xml

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

<ImageView xmlins:android=""http://schemas.android.com/apk/res/android"
android:layout_width="wrap_content"
android:layout_height=""wrap_content"
android:src=""@drawable/ace_of hearts"
android:scaleType=""centerlInside"
android:adjustViewBounds=""true"
android:layout_gravity=""center_horizontal
android:layout_marginTop=""10dp"
android:id="@+id/imageFrmView_CardFrt" />

Pé hién thi 9 14 bai 1én twong (ng 9 Vi tri trén Table ma chiing ta d4 tao san, can
khai bao trong file MainActivity.java nhu sau.

public class MainActivity extends AppCompatActivity {
private boolean mShowingBack = false;

private CardFrontFragment cardFrontFragmentl = new CardFrontFragment();
private CardFrontFragment cardFrontFragment2 = new CardFrontFragment();
private CardFrontFragment cardFrontFragment3 = new CardFrontFragment();
private CardFrontFragment cardFrontFragment4 = new CardFrontFragment();
private CardFrontFragment cardFrontFragment5 = new CardFrontFragment();
private CardFrontFragment cardFrontFragment6 = new CardFrontFragment();
private CardFrontFragment cardFrontFragment?7 = new CardFrontFragment();
private CardFrontFragment cardFrontFragment8 = new CardFrontFragment();
private CardFrontFragment cardFrontFragment9 = new CardFrontFragment();

private CardBackFragment cardBackFragmentl = new CardBackFragment();
private CardBackFragment cardBackFragment2 = new CardBackFragment();
private CardBackFragment cardBackFragment3 = new CardBackFragment();
private CardBackFragment cardBackFragment4 = new CardBackFragment();
private CardBackFragment cardBackFragment5 = new CardBackFragment();
private CardBackFragment cardBackFragment6 = new CardBackFragment();
private CardBackFragment cardBackFragment7 = new CardBackFragment();
private CardBackFragment cardBackFragment8 = new CardBackFragment();
private CardBackFragment cardBackFragment9 = new CardBackFragment();

@Override

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedlnstanceState);
setContentView(R.layout.activity_main);

getFragmentManager()

.beginTransaction()

.add(R.id.frmViewl, cardBackFragmentl)
.add(R.id.frmView2, cardBackFragment2)
.add(R.id.frmView3, cardBackFragment3)
.add(R.id.frmView4, cardBackFragment4)
.add(R.id.frmView5, cardBackFragment5)
.add(R.id.frmView6, cardBackFragment6)
.add(R.id.frmView?7, cardBackFragment7)
.add(R.id.frmView8, cardBackFragment8)
.add(R.id.frmView9, cardBackFragment9)
.commit();

/**

* fragment dai dién cho mat trude cua ld bai.
*/
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public static class CardFrontFragment extends Fragment {
ImageView imageView;

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

View view = inflater.inflate(R.layout.fragment_card_front
,container
Jfalse);

String rank,suit,image;

rank = getArguments().getString(*'rank’");
suit = getArguments().getString(*'suit™");
image = getArguments().getString(*'image");

Card card = new Card(rank,suit,image,getActivity());

imageView = (ImageView) view.findViewByld(R.id.imageFrmView_CardFrt);
imageView.setimageResource(card.getResID());

return view;
}
}

/**
* fragmen dai dién cho mat sau cua la bai.
*/
public static class CardBackFragment extends Fragment {
@Override
public View onCreateView(LayoutInflater inflater, ViewGroup container,
Bundle savedlInstanceState) {
return inflater.inflate(R.layout.fragment_card_back, container, false);
}
}
3

3.2.3Tao va lwu trir quan bai

Pau tién chlng ta can tao mot 16p quan bai

Card.java

package com.example.dxc.gamerutbai;
import android.content.Context;

public class Card {
private String rank;
private String suit;
private String image;

private Context context;

public Card(String rank, String suit, String image, Context context) {
this.rank = rank;
this.suit = suit;
this.image = image;
this.context = context;

}

public void setRank(String rank) {
this.rank = rank;
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}

public String getRank() {
return rank;

}

public void setSuit(String suit) {
this.suit = suit;

}

public String getSuit() {
return suit;

}

public void setimage(String image) {
this.image = image;

}

public String getimage() {
return image;

}

public Integer getResID() {
return context.getResources()
.getldentifier(getlmage()
,'drawable™
,context.getPackageName());

Tiép dén khai bao 54 quan bai vao trong chuong trinh

MainActivity.java

public class MainActivity extends AppCompatActivity {
// Khai bdo cdc bién ¢ day

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedlnstanceState);
setContentView(R.layout.activity_main);

I Khai bao bt su kién on-click & day

// Ham ldy 54 qudn bai
private List<Card> getListData() {
// Tao mang chira cac quan bai
List<Card> deck = new ArrayList<>();

//Khoi tao cdac quan bai

Card aceClub = new Card(**Ace",""Club™,"ace_of _clubs",this);

Card aceDiamond = new Card("'Ace","'Diamond","ace_of_diamonds",this);
Card aceHeart = new Card("'Ace",""Heart",""ace_of _hearts" this);

Card aceSpade = new Card(*'Ace"," Spade",""ace_of spades",this);

/"k"k

* Thuc hién twong tw cho 50 ld bai con lai

*/

// Thém cac quan bai vao mang deck
deck.add(aceClub);
deck.add(aceDiamond);
deck.add(aceHeart);
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deck.add(aceSpade);

/**

* Thuwe hién twong tw cho 48 la bai con lgi

*/

deck.add(blackJoker);
deck.add(redJoker);

return deck;

3.2.4R0t ngau nhién 9 quan bai khac nhau

Y tuong la:

- Budc 1: chon ngau nhién 1 quan bai trén ca bo 54 14 ( trong mang
deckClone)

- Budc 2: chuyén quan bai di chon ngdu nhién & buéc 1 vao mang c6 9
phan tir (deckView) — mang nay dung dé hién cac quin bai sau khi ngudi
choi 4n nat “Play”

- Budc 3: tim trén deckClone quan bai ddng hang va chat véi quan bai vira
chuyén vao deckView & budc 2 (vi du quan bai ¢ budc 2 12 9 rd, thi phai
tim dugc 9 co) dé chuyén vao mang deckPrepare — mang nay dung dé
thay thé cac quan bai sau 5s

final List<Card> deckClone = getListData();
final List<Card> deckView = new ArrayList<>();
final List<Card> deckPrepare = new ArrayList<>();

Random r = new Random();
int batky;

for (int i=0;i<=8;i++) {
batky = r.nextInt(deckClone.size());
deckView.add(i, deckClone.get(batky));
deckClone.remove(deckClone.get(batky));

intj=0;
while (j <= deckClone.size()) {
if (deckView.get(i).getRank().equals(deckClone.get(j).getRank())) {

if (deckView.get(i).getSuit().equals(**'Club’) && deckClone.get(j).getSuit().equals(**Spade™)) {
deckPrepare.add(i, deckClone.get(j));
deckClone.remove(deckClone.get(j));
break;

} else if (deckView.get(i).getSuit().equals(**Spade™) && deckClone.get(j).getSuit().equals(*'Club™)) {
deckPrepare.add(i, deckClone.get(j));
deckClone.remove(deckClone.get(j));
break;

} else if (deckView.get(i).getSuit().equals(**Diamond™) && deckClone.get(j).getSuit().equals(**Heart™)) {
deckPrepare.add(i, deckClone.get(j));
deckClone.remove(deckClone.get(j));
break;

} else if (deckView.get(i).getSuit().equals(*"Heart"") && deckClone.get(j).getSuit().equals(*'Diamond")) {
deckPrepare.add(i, deckClone.get(j));
deckClone.remove(deckClone.get(j));
break;

} else if (deckView.get(i).getSuit().equals(*'Black™) && deckClone.get(j).getSuit().equals(*'Red™)) {
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deckPrepare.add(i, deckClone.get(j));
deckClone.remove(deckClone.get(j));
break;
} else if (deckView.get(i).getSuit().equals(*'Red"") && deckClone.get(j).getSuit().equals(*'Black™)) {
deckPrepare.add(i, deckClone.get(j));
deckClone.remove(deckClone.get(j));
break;

3.2.5Kj thugt xoay Up va thay thé quan bai

> Tao hiédu irng xoay quan bai

Pau tién ching ta can tao cac file thuc hién hiéu tng xoay bai trong thu muc
animator.

IP R )

Edt View Navigste Code Analyze Refactor Build R
DHOD ¢#4» X000 QA2 &9 A
3 GameRutBai [iapp (s [main Cires [ anim
_!-G-Andmiu - Q 4 | B
v Clapp

= » [ manifests

o > Ojpva

v CSres

§ card_flip_left_inoml
* card_flip_left_outxml
¥ card_flip_nght_inaml
§ card_flip_nght_outaml
» B3 drawable
» B layout
» EJ mipmap
> B values
v (& Gradle Scripts
(& build.gradle (Project: GameRutBa
(& build.gradle (Module apg
(& gradie-wrapper.properties (Gradle Version
5 proguard-rules.pro (ProGuard Rules for app
(& gradle.properties (Project Properties
(& settings.gradle (Project Setting
[+ local.properties (SDX Location

& Captures w1 7:Shucure
g 1§

Hinh 25 Cac file tao hi¢u #ng xoay bai
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card_flip_left_in.xml

<?xml version=""1.0"" encoding=""utf-8"?>
<set xmiIns:android=""http://schemas.android.com/apk/res/android">
<I-- Before rotating, immediately set the alpha to 0. -->
<objectAnimator
android:valueFrom=""1.0"
android:valueTo="0.0"
android:propertyName="alpha"
android:duration="0" />

<l-- Rotate. -->

<objectAnimator
android:valueFrom="-180"
android:valueTo=""0"
android:propertyName=""rotationY"'
android:interpolator=""@android:interpolator/accelerate_decelerate"
android:duration="1000" />

<I-- Half-way through the rotation (see startOffset), set the alpha to 1. -->
<objectAnimator
android:valueFrom="0.0"
android:valueTo="1.0"
android:propertyName="alpha"
android:startOffset=""500"
android:duration="1" />
<[set>

card_flip_left_out.xml

<?xml version=""1.0" encoding=""utf-8"?>
<set xmiIns:android=""http://schemas.android.com/apk/res/android">
<I-- Rotate. -->
<objectAnimator
android:valueFrom="0"
android:valueTo="180"
android:propertyName=""rotationY"'
android:interpolator=""@android:interpolator/accelerate_decelerate"
android:duration="1000" />

<!-- Half-way through the rotation (see startOffset), set the alpha to 0. -->
<objectAnimator
android:valueFrom="1.0"
android:valueTo="0.0"
android:propertyName="alpha"
android:startOffset=""500""
android:duration="1" />
</set>

card_flip_right_in.xml

<?xml version=""1.0" encoding=""utf-8"?>
<set xmiIns:android=""http://schemas.android.com/apk/res/android">
<!-- Before rotating, immediately set the alpha to 0. -->
<objectAnimator
android:valueFrom="1.0"
android:valueTo="0.0"
android:propertyName="alpha"
android:duration="0" />

<lI-- Rotate. -->

<objectAnimator
android:valueFrom="180"
android:valueTo="0""
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android:propertyName=""rotationY"'
android:interpolator=""@android:interpolator/accelerate_decelerate"
android:duration="1000" />

<I-- Half-way through the rotation (see startOffset), set the alpha to 1. -->
<objectAnimator
android:valueFrom="0.0"
android:valueTo="1.0"
android:propertyName="alpha"
android:startOffset=""500""
android:duration="1" />
<[set>

card_flip_right_out.xml

<?xml version=""1.0"" encoding=""utf-8""?>
<set xmlIns:android=""http://schemas.android.com/apk/res/android"'>
<!-- Rotate. -->
<objectAnimator
android:valueFrom="0"
android:valueTo="-180"
android:propertyName=""rotationY"
android:interpolator=""@android:interpolator/accelerate_decelerate"
android:duration="1000" />

<!-- Half-way through the rotation (see startOffset), set the alpha to 0. -->
<objectAnimator
android:valueFrom="1.0""
android:valueTo="0.0"
android:propertyName="alpha"
android:startOffset=""500"
android:duration="1" />
<[set>

Tao ham thuc hién viéc xoay la bai trong file MainActivity.java

private Handler mHandler = new Handler();

private void flipCard(Integer frmView, CardFrontFragment cardFrontFragment) {
if (mShowingBack) {
getFragmentManager().popBackStack();
return;

}

mShowingBack = true;

getFragmentManager()

.beginTransaction()

.setCustomAnimations(
R.animator.card_flip_right_in, R.animator.card_flip_right_out,
R.animator.card_flip_left_in, R.animator.card_flip_left_out)

replace(frmView, cardFrontFragment)

.addToBackStack(null)

.commit();

mHandler.post(new Runnable() {
@Override
public void run() {
invalidateOptionsMenu();
}
b
}




> Thay thé quan bai

Y tuong la:

- Ban dau chuong trinh s& hién 9 quan bai véi mat sau Ién giao dién chinh.

- Khi nguoi dung click vao nat “Play” (dugc khai bao trong code ¢ dudi la
btnRutBai) chuong trinh s& rit ngau nhién va chuan bi cac quin bai nhu &
muc 3.2.4 da noi 6 trén.

- Trudc khi thuc hién dong tac lat bai, chuong trinh sé thay la bai phu hop
vao cardFrontFragment.

btnRutBai.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {

// Trong khi chwong trinh dang ldt va up bai
// Khong cho nguwoi dung co thé an vao nut Play

btnRutBai.setEnabled(false);

final List<Card> deckClone = getListData();
final List<Card> deckView = new ArrayList<>();
final List<Card> deckPrepare = new ArrayList<>();

Random r = new Random();
int batky;

for (int i=0;i<=8;i++) {
batky = r.nextInt(deckClone.size());
deckView.add(i, deckClone.get(batky));
deckClone.remove(deckClone.get(batky));

intj=0;
while (j <= deckClone.size()) {
/7\'*
* code giong nhu muc 3.2.4
*/
}

Toast.makeText(getApplicationContext()
,"RUt bai"", Toast. LENGTH_SHORT)
.show();

// Khdi tao bién dé truyén théng tin ld bdi vao fragment
final Bundle bundlel = new Bundle();
bundlel.putString(*'rank™, deckView.get(0).getRank());
bundlel.putString(**suit™,deckView.get(0).getSuit());
bundlel.putString(*'image",deckView.get(0).getlmage());
bundlel.putint(*'resID" ,deckView.get(0).getResID());
/**

* Thuc hién twong tw cho 8 la bai con lai

*/

// Truyén théng tin 1é bai vdo fragment tirong vmg
cardFrontFragmentl.setArguments(bundlel);
cardFrontFragment2.setArguments(bundle2);
cardFrontFragment3.setArguments(bundle3);
cardFrontFragment4.setArguments(bundle4);
cardFrontFragment5.setArguments(bundle5);
cardFrontFragment6.setArguments(bundle6);
cardFrontFragment7.setArguments(bundle7);
cardFrontFragment8.setArguments(bundle8);
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cardFrontFragment9.setArguments(bundle9);

// Goi ham thyc hién thao tac xoay bai
flipCard(R.id.frmViewl, cardFrontFragmentl);

mShowingBack = false;
flipCard(R.id.frmView2, cardFrontFragment2);
/**

* Thuc hién twong tw cho 7 la bai con lai

*/

Runnable run = new Runnable() {
@Override
public void run() {

flipCard(R.id.frmView1, cardFrontFragmentl);
flipCard(R.id.frmView2, cardFrontFragment2);
flipCard(R.id.frmView3, cardFrontFragment3);
flipCard(R.id.frmView4, cardFrontFragment4);
flipCard(R.id.frmView5, cardFrontFragment5);
flipCard(R.id.frmView6, cardFrontFragment6);
flipCard(R.id.frmView7, cardFrontFragment7);
flipCard(R.id.frmView8, cardFrontFragment8);
flipCard(R.id.frmView9, cardFrontFragment9);

mShowingBack = false;

Toast.makeText(getApplicationContext()
,"Chuén bi", Toast.LENGTH_SHORT)
.show();
}
I3

// Sau 3s sé€ up bai
btnRutBai.postDelayed(run,3000);

Runnable run2 = new Runnable() {
@Override
public void run() {

bundlel.putString(*'rank™, deckPrepare.get(0).getRank());
bundlel.putString(**suit™,deckPrepare.get(0).getSuit());
bundlel.putString(**image*,deckPrepare.get(0).getimage());
bundlel.putint(*'resID",deckPrepare.get(0).getResID());
/**

* Thuc hién twong tw cho 8 la bai con lai

*/

cardFrontFragmentl.setArguments(bundlel);
cardFrontFragment2.setArguments(bundle2);
cardFrontFragment3.setArguments(bundle3);
cardFrontFragment4.setArguments(bundle4);
cardFrontFragment5.setArguments(bundle5);
cardFrontFragment6.setArguments(bundle6);
cardFrontFragment7.setArguments(bundle7);
cardFrontFragment8.setArguments(bundle8);
cardFrontFragment9.setArguments(bundle9);

mShowingBack = false;
flipCard(R.id.frmView1, cardFrontFragmentl);

/**

* Thuwec hién twong tw cho 8 la bai con lai

*/

Toast.makeText(getApplicationContext()
,"Lat bai", Toast. LENGTH_SHORT)
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.show();

}
b

/1 Sau 55 sé It bai véi cdc qudn bai di dige thay thé

btnRutBai.postDelayed(run2, 5000);

Runnable run3 = new Runnable() {

@Override

public void run() {
flipCard(R.id.frmViewl, cardFrontFragmentl);
flipCard(R.id.frmView2, cardFrontFragment2);
flipCard(R.id.frmView3, cardFrontFragment3);
flipCard(R.id.frmView4, cardFrontFragment4);
flipCard(R.id.frmView5, cardFrontFragment5);
flipCard(R.id.frmView6, cardFrontFragment6);
flipCard(R.id.frmView7, cardFrontFragment7);
flipCard(R.id.frmView8, cardFrontFragment8);
flipCard(R.id.frmView9, cardFrontFragment9);

mShowingBack = false;

Toast.makeText(getApplicationContext()
MKét thac",Toast. LENGTH_SHORT)
.show();
}
¥

// Sau 8s sé iip lai bai va két thiic tro choi

btnRutBai.postDelayed(run3, 8000);

Runnable run4 = new Runnable() {
@Override
public void run() {
btnRutBai.setEnabled(true);
}
I3

// Sau 10s sé bt lai mit Play dé nguoi ding cé thé choi tiép
btnRutBai.postDelayed(run4, 10000);
3
3);

3.2.6Chuyén doi qua lgi giza cac man hinh Activity

// Su kién on-ckick dé chuyén sang man hinh HelpActivity
btnHelp.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
Intent mylIntent = new Intent(MainActivity.this,HelpActivity.class);
MainActivity.this.startActivity(mylIntent);
}
b

// Dong man hinh Activity hién thoi
btnExit.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
finish();
}

M
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3.2.7Két qud chirong trinh

Sau khi thuc hién, dugc két qua 1a2 mot chuong trinh ¢tng dung nho: Game Poan
L4 Bai. Cé thé tai vé va cai dit tai dia chi sau:
https://cuongdx1903.wordpress.com/

Mot vai giao dién cua chuong trinh Khi chay.
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KET LUAN

Trén day 1a gidi thiéu vé mat ly thuyét va thuc nghiém vé véi viéc 1ap trinh trén
Android Studio. Luan van huéng téi muc tiéu xay dung mot ng dung nho, cé
kha nang chay trén céc thiét bj that; qua d6 tim hiéu 1ap trinh trén Android va c6
thé phét trién xay dung tng dung khéc — ¢6 tinh thuc té cao. Vi thyc hién dé tai
trong khoang thoi gian nhat dinh, nén con nhiéu van dé chua hoan chinh. Tuy
nhién, luan van ciing dat duoc mot sb két qua:

- V& mat ly thuyét: Tim hiéu, nghién ctu cach thire 1ap trinh trén Android
Studio. Tim hiéu cach thirc xay dung mot ang dung.

- Vé thyc nghiém: Str dung kién thac tim hiéu dugc, xay dung thanh cong
mot tng dung nho: game doan 14 bai da chon.

Do thoi gian ¢6 han nén luan vin mai chi nghién ciru dugc mot vai thanh phan
chinh d¢ tham gia xay dung ung dung trén Android.
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