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LOI CAM ON

Pé d6 4n nay dat két qua tét dep, em da nhan duoc sy hd trg, gitap d& caa nhiéu
CoO quan, td chire, c4 nhan. V&i tinh cam siu sic, chan thanh, cho phép em duoc
bay t6 10ng biét on sdu sic dén tat ca cac ca nhan va co quan di tao diéu kién
gitip d& trong qua trinh hoc tp va nghién ctru 1am dd an. Trudc hét em xin gai
ti cac thay co khoa Cong nghé - Thong tin trudng Pai hoc Dan Lap Hai Phong
161 chao tran trong, 161 chic sic khoe va 10i cam on siu sic. V6i sy quan tam,
day dd, chi bao tan tinh chu ddo cua thay co, dén nay em di c6 thé hoan thanh
d6 an: "Tim hiéu lap trinh co s& dit liéu véi Android Firebase va tng dung". Bac
biét em xin giri 101 cam on chan thanh nhat t6i thiy gido — Ths. Phing Anh Tuén
d3 quan tdm giup d&, hudéng din em hoan thanh tét dd an nay trong thoi gian
qua. Em xin bay t6 long biét on dén lanh dao Truong Pai hoc Quan Ly Va Cong
Nghé Hai Phong, Phong Dao Tao, cac Khoa Phong ban chirc nang di truc tiép
va gian tiép giup d& em trong sudt qua trinh hoc tap tai truong.

Véi diéu kién thoi gian ciing nhu kinh nghiém con han ché caa mét sinh vién, do
an nay khong thé tranh dugc nhiing thiéu soét. Em rat mong nhan dugc su chi
bao, dong gbp ¥ kién cia cac thay co dé em co diéu kién bo sung, nang cao y
thirc caa minh, phuc vu tét hon cong viéc thyuc té sau nay.

Xin chan thanh cam on!
Hai Phong ,ngay...thang...nam 20...

Sinh vién

Hoang Viét Anh

Sinh vién:Hoang Viét Anh-CT1901C 5



Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

Chuong 1:
Giéi thiéu vé hé diéu hanh Android
1.1. Android la gi?

Android 1a mot hé diéu hanh dya trén nén tang Linux duoc thiét ké danh cho
cac thiét bi di dong c6 man hinh cam tGng nhu dién thoai thong minh va may tinh
bang. Ban dau, Android dugc phat trién boi Tong cong ty Android, véi su hd tro
tai chinh tir Googleva sau nay dugc chinh Google mua lai vao nam 2005.
Android ra mat vao nam 2007 cing v&i tuyén b thanh lap Lién minh thiét bi
cam tay md: mot hiép hoi géom cac cong ty phan cing, phan mém, va vién
thong véi muyc tiéu ddy manh céc tiéu chuan mé cho céc thiét bi di dong. Chiéc
dién thoai dau tién chay Android dugc ban vao nam 2008.

Android ¢c6 mid ngudén mé va Google phat hanh mi ngudn theo Gidy phép
Apache. Chinh ma ngudn mé cing véi mot gidy phép khong co nhiéu rang budc
da cho phép cac nha phat trién thiét bi, mang di dong va cac 1ap trinh vién nhiét
huyét dugc diéu chinh va phan phbi Android mét cach tu do. Ngoai ra, Android
con c6 mot cong dong 1ap trinh vién dong dao chuyén viét cac tmg dung dé mo
rong chirc ning cua thiét bi, bang mot loai ngdn ngir lap trinh Java cd sira
d6i. Vao thang 10 nim 2012, c6 khoang 700.000 tmg dung trén Android, va sd
luot tai img dung tir Google Play, ctra hang ung dung chinh cia Android, wdc
tinh khoang 25 ty luot.

Nhing yéu to nday di giup Android tré thanh nén tang dién thoai thong minh pho
bién nhat thé gidi, vuot qua Symbian OS vao quy 4 nam 2010, va duoc cic cong
ty cong nghé Iya chon khi ho can mot hé diéu hanh khong nang né, cO kha nang
tinh chinh, va gia ré chay trén céac thiét bi cong nghé cao thay vi tao dung tir
dau. Két qua la mac du duoc thiét ké dé chay trén di¢n thoai va may tinh bang,
Android d3 xuét hién trén TV, may choi game va cdc thiét bi dién tir khac. Ban
chat mé cua Android cling khich 1¢ mét doi ngli dong ddo 1ap trinh vién va
nhimg nguoi dam mé s dung ma ngudn mé dé tao ra nhitng dy 4n do cong
dong quan ly. Nhiing dy 4n ndy bo sung cac tinh ning cao cap cho nhiing ngudi
dung thich tim toi hodc dwa Android vao céac thiét bi ban dau chay hé diéu hanh
khac.

Android chiém 87,7% thi phan dién thoai thong minh trén toan thé gidi vao thoi
diém quy 2 nam 2017, voi té)ng cong 2 ty thiét bj da duoc kich hoat va 1,3 triéu
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luot kich hoat mdi ngay. Sy thanh cong cua hé diéu hanh cling khién no tré
thanh muc tiéu trong cac vu kién lién quan dén bang phat minh, goép mit trong
cai goi 1a "cudc chién dién thoai théng minh" giita cic cong ty cong nghé.

1.2. Mo ta

1.2.1. Giao dién

Giao dién nguoi dung cua Android dua trén nguyén tic tic dong truc tiép, st
dung cam ung cham tuong ty nhu nhimg dong tac ngoai doi thuc nhu vudt,
cham, kéo gidn va thu lai dé xir 1y cac ddi tuong trén man hinh. Sy phan tmg véi
tac dong ctia ngudi dung dién ra gan nhu ngay lap tirc, nham tao ra giao dién
cam Ung muot ma, thudng dung tinh ning rung cua thiét bi dé tao phan hoi
rung cho ngudi ding. Nhing thiét bi phan cing bén trong nhu gia toc ké, con
quay hoi chuyén va cam bién khoang cach dugc mot sd tng dung st dung dé
phan hoi mot s6 hanh dong khac ctia ngudi dung, vi du nhu diéu chinh man hinh
tir ché d6 hién thi doc sang ché do hién thi ngang tuy theo vi tri ctia thiét bi, hodc
cho phép ngudi dung ldi xe dua bang xoay thiét bi, gidng nhu dang diéu
khién vo-ling.

Céc thiét bi Android sau khi khoi dong s& hién thi man hinh chinh, diém khoi
dau véi cac thong tin chinh trén thiét bi, twong tu nhu khai niém desktop (ban
lam viéc) trén mdy tinh dé ban. Man hinh chinh Android thuong gom nhiéu biéu
tugng (icon) va tién ich (widget); biéu tuong tmg dung s& mo ung dung tuong
ung, con ti¢n ich hién thi nhitng ndi dung séng dong, cap nhat ty dong nhu du
bao thoi tiét, hop thu cia nguoi dung, hodc nhiing mau tin thoi sy ngay trén man
hinh chinh. Man hinh chinh c6 thé gdm nhiéu trang xem duoc bang cach vudt ra
trude hodc sau, mac du giao dién man hinh chinh cua Android c6 thé tuy chinh ¢
mutrc cao, cho phép nguoi dung tu do sap dit hinh dang ciing nhu hanh vi cia
thiét bi theo s& thich. Nhiing tng dung do cac hang thir ba cé trén Google
Play va céc kho tmg dung khac con cho phép ngudi dung thay doi "chi dé&" cia
man hinh chinh, thdm chi bat chuéc hinh dang ctia hé diéu hanh khac
nhu Windows Phone chang han. Phan 16n nhitng nha san xuat, va mot s nha
mang, thuc hién thay ddi hinh dang va hanh vi cta céac thiét bi Android cua ho
dé phan biét voi cac hang canh tranh.

O phia trén cing man hinh 1a thanh trang thai, hién thi thong tin vé thiét bi va
tinh trang két néi. Thanh trang thai ndy c6 thé "kéo" xudng dé xem man hinh
Sinh vién:Hoang Viét Anh-CT1901C 7
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thong bao gdm thong tin quan trong hodc cip nhat cua cac tng dung, nhu email
hay tin nhan SMS méi nhan, ma khong 1am gian doan hodc khién nguoi dung
cam thay bt tién. Trong cac phién ban doi dau, nguoi dung cé thé nhan vao
thong bao dé mé ra tmg dung tuong tmg, vé sau nay cic théng tin cap nhat duoc
bd sung thém tinh niang, nhu c6 kha ning 1ap tic goi nguoc lai khi co cude goi
nhd ma khéng can phai mé ung dung goi dién ra. Thong bao s& luén nam dé
cho dén khi nguoi dung da doc hoac xo6a no di.

1.2.2. Ung dung

Android c6 lugng tmg dung cta bén thir ba ngay cang nhiéu, dugc chon loc va
dit trén mot ctra hang tng dung nhu Google Play hay Amazon Appstore dé
nguoi dung 13y vé, hodc bang cach tai xudng rdi cai dat tap tin APK tir trang
web khéc. Cac tmg dyung trén Cira hang Play cho phép nguoi dung duyét, tai vé
va cép nhat cac ung dung do Google va cac nha phat trién thtr ba phat hanh. Ctra
hang Play duogc cai dat sin trén cac thiét bi thoa méan diéu kién tuong thich cua
Google. Ung dung sé tu dong loc ra mot danh sach cac tmg dung tuong thich
v6i thiét bi cua ngudi dung, va nha phat trién c6 thé gidi han tng dung cta ho
chi danh cho nhitng nha mang c¢6 dinh hodc nhitng qudc gia ¢b dinh vi 1y do
kinh doanh. Néu nguoi ding mua mot img dung ma ho cam thay khéng thich,
ho dugc hoan tra tién sau 15 phut ké tir lac tai vé va mot vai nha mang con co
kha ning mua gitp cac tmg dung trén Google Play, sau dé tinh tién vao trong
hoa don sir dung hang thang ctia nguoi dung. Pén thang 9 nim 2012, c¢6 hon
675.000 tng dung danh cho Android, va s6 luong ung dung tai vé tir Ctra hang
Play udc tinh dat 25 ty.

Céc tmg dung cho Android dugc phat trién bang ngdn ngir Java str dung Bo phat
trién phan mém Android (SDK). SDK bao gdm mét bo day du cac cong cu ding
dé phat trién, gdm c6 cong cu g& 15i, thu vién phan mém, bo gia 1ap dién thoai
dwa trén QEMU, tai liéu huéng din, md ngudén maiu, va huéng din ting
budc. Moi truong phat trién tich hop (IDE) duoc hd tro chinh thic 1a Eclipse sir
dung phan bo sung Android Development Tools (ADT). Cac cong cu phat trién
khac ciing co sin, gdm c6 Bo phat trién gc danh cho cac tng dung hoic phan
mé rong viét bang C hodc C++, Google App Inventor, mot moi truong dd hoa
cho nhiing nha 13p trinh m&i bat dau, va nhiu nén tang tmg dung web di dong
da nén tang phong phu.
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Pé vuot qua nhirng han ché khi tiép can cac dich vu cia Google do su kiém
duyét Internet tai Cong hoa Nhan dan Trung Hoa, cac thiét bi Android ban tai
Trung Qué)c luc dia thuong duoc diéu chinh chi duoc sir dung dich vu da duoc
duyét.

1.3. Phat trién

Android dwoc Google tw phdt trién _rieng cho dén khi nhitng thay doz va cdp
nhdt da hoan thién, khi d6 md nguon moi dugc cong khai.Ma nguon nay, néu
khong sura doi, chi chay trén mot s6 thiét bi, thuong la thiét bi thudc
dong Nexus. C6 nhiéu thiét bi ¢é chita nhitng thanh phan dwoc giit ban quyén do
nha san xudt dat vao thiét bi Android ciia ho.

1.3.1. Linux

Android c6 mot hat nhan dya trén nhan Linux phién ban 2.6, ké tir Android
4.0 Ice Cream Sandwich (banh ngot kep kem) trd vé sau, 1a phién ban 3.x,
v6i middleware, thu vién va API viét bang C, con phan mém tGng dung chay trén
mot nén tang tng dung gém cac thu vién twong thich véi Java dya trén Apache
Harmony. Android str dung may ao Dalvik véi mt trinh bién dich dong dé chay
'ma dex' (Dalvik Executable) cua Dalvik, thuong dugc bién dich sang Java
bytecode. Nén tang phan cing chinh ctia Android 13 kién tric ARM. Nguoi ta
cling ho trg x86 thong qua du an Android x86, va Google TV ciing sir dung mot
phién ban x86 dac biét cua Android.

Nhén Linux dung cho Android d3 dugc Google thuc hién nhiéu thay d6i vé kién
tric so voi nhan Linux gdc. Android khong c6 san X Window System ciing
khong ho tro cac thu vién GNU chuan, nén viéc chuyén cac tng dung hoac thu
vién Linux c6 sin sang Android rat kho khin. Cac tmg dung C don gian
va SDL ciing dugc hd tro bang cach chén nhimg doan shim Java va si dung
tuong tu JNI, nhu khi nguoi ta chuyén Jagged Alliance 2 sang Android.

Mot sd tinh ning ciing duoc Google dong gop nguoc vao nhan Linux, dang cha
y 1a tinh ning quan 1y ngudn dién c6 tén wakelock, nhung bi nhimg nguoi lap
trinh chinh cho nhan tir chdi vi ho cam thiy Google khéng c6 dinh sé& tiép tuc
bao tri doan ma do ho viét.Google thong bao vao thang 4 nam 2010 rang ho sé&
thué hai nhan vién dé 1am viéc véi cong déng nhan Linux, nhung Greg Kroah-
Hartman, nguoi bdo tri nhan Linux hién tai cua nhénh 6n dinh, da néi vao thang
12 ndm 2010 rang 6ng ta lo ngai rang Google khong con mubn dua nhiing thay
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d6i cia minh vao Linux dong chinh nita.Mot s6 1ap trinh vién Android cua
Google to y rang "nhém Android thay chan v6i quy trinh d6," vi nhom ho khong
c6 nhiéu ngudi va ¢6 nhi€u viéc khan cap can lam véi1 Android hon.

Vao thang 8 nam 2011, Linus Torvalds rang "rdt cudc thi Android va Linux
cling s& tré lai voi mot bo nhan chung, nhung diéu d6 c6 thé sé& khong xay ra
trong 4 hodc 5 nam nira".Vao thang 12 nam 2011, Greg Kroah-Hartman thong
bao kich hoat Dy 4n Dong chinh Android, nhim t6i viéc dua mot sé driver, ban
vé va tinh ning ciia Android nguoc vao nhan Linux, bit dau tir Linux 3.3. Linux
cling dua tinh nang autosleep (tu nghi hoat dong) va wakelocks vao nhan 3.5,
sau nhiéu nd luc phdi tron trudc d6. Tuong tac thi van vay nhung ban hién thuc
trén Linux dong chinh cho phép hai ché d6 nghi: bd nhé (dang nghi truyén thong
ma Android str dung), va dia (1a nga dong trén may tinh dé ban). Viéc tron sé
hoan tat ké tir nhan 3.8, Google di cong khai kho mi ngudn trong dé c6 nhiing
doan thtr nghiém dua Android vé lai nhan 3.8.

B0 luu trit flash trén céc thiét bji Android dugc chia thanh nhiéu phan vung, nhu
"/system" danh cho hé diéu hanh va "/data" danh cho dit liéu nguoi dung va cai
dat img dung. Khac v6i cac ban phan phdi Linux cho may tinh dé ban, ngudi so
hiru thiét bi Android khong duoc trao quyén truy cap root vao hé diéu hanh va
cac phan ving nhay cam nhu /system dugc thiét 1ap chi doc. Tuy nhién, quyén
truy cdp root co thé chiém dugc biang cach tin dung nhing 16 hong bao
mat trong Android, diéu ma cong dong mi ngudn mothuong xuyén st dung dé
nang cao tinh nang thiét bi cta ho, ké ca bi nhitng nguoi ac y st dung dé
cai virus va phan mém ac y.

Viéc Android c6 duogc xem 1a mot ban phan phdi Linux hay khéng van con 1a
van dé gay tranh cii, tuy dugc Linux Foundation va Chris DiBona, truong nhom
mi ngudon mé Google, ung hd. Mot s6 khac, nhu linux-magazine.com thi khong
dong ¥, do Android khong khong hd trg nhiéu cong cu GNU, trong d6 cé glibc.

1.3.2. Quan Iy by nhé

Vi cac thiét bi Android chu yéu chay bang pin, nén Android duoc thiét ké dé
quan 1y bo nhé (RAM) dé giam tdi da tiéu thu dién nang, trai voi hé diéu hanh
may tinh dé ban luén cho rang may tinh s& c6 ngudn dién khong gidi han. Khi
mot ing dung Android khong con dugce str dung, hé¢ théng s€ tu dong ngung nod
trong bd nhé - trong khi tng dung vé mat k¥ thuat van "mo", nhiing tng dung
nay sé khong tiéu thu bat cir tai nguyén nao (nhu ning lugng pin hay ning lugng
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Xt 1y) va nam dé cho dén khi né dugc can dén. Cach lam nhu vay c6 loi kép 1a
vira lam tang kha nang phan hoi néi chung cua thiét bi Android, vi tmg dung
khong nhat phai dong roi mo lai tir dau, vira dam bao cac ung dung nén khong
1am tiéu hao ning lwong mot cach khong can thiét.

Android quan 1y cac tng dung trong bd nhé mot cach tw dong: khi bd nhé thap,
hé théng s& bat dau diét ung dung va tién trinh khong hoat dong dugc mot thoi
gian, sép theo thoi diém cudi ma chung dugc st dung (trc 1a cii nhét sé bi tat
trude). Tién trinh nay duoc thiét ké an di véi nguoi dung, dé nguoi dung khong
can phai quan 1y bd nhé hodc ty tay tit cac tng dung. Tuy nhién, sy che gidu
nay cta hé théng quan 1y bd nhé Android di din dén sy thinh hanh cua cac tng
dung tat chuwong trinh ctia bén thir ba trén cira hang Google Play; nhiing tng
dung kiéu nhu vay duogc cho la ¢6 hai nhiéu hon ¢6 loi.

1.3.3. Lich si cap nhat

Google dua ra cac ban cap nhat 16n cho Android theo chu ky tir 6 dén 9 thang,
ma phan 16n thiét bi déu c6 thé nhan dugc qua song khong day Ban cp nhat 16n
méi nhat 1a Android 9.0 Pie.

So véi cac hé diéu hanh canh tranh khac, nhu iOS, cac ban cap nhat Android
thuong mat thoi gian 1au hon dé dén voi cac thiét bi. V&i nhimng thiét bi khong
thudc dong Nexus va Pixel, cac ban cip nhat thudng dén sau vai thang ké tir khi
phién ban duoc chinh thirc phat hanh. Nguyén nhan ciia viéc nady mdt phan 1a do
su phong phtl vé phan cimg cta cac thiét bi Android, nén ngudi ta phai mat thoi
gian diéu chinh ban cip nhat cho phu hop, vi md ngudn chinh thirc ciia Google
chi chay dugc trén nhiing thiét bi Nexus chu luc caa ho. Chuyén Android sang
nhitg phan ctimg cu thé 1a mot quy trinh tn thoi gian va cong strc clia cic nha
san xuat thiét bi, nhitng nguoi ludn wu tién cac thiét bi moi nhat va thuong bo
roi cac thiét bi cii hon. Do d6, nhiing chiéc dién thoai thong minh thé hé ci
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 nang chay ban cap nhat hay
khong. Van dé nay con trAm trong hon khi nhiing nha san xuat diéu chinh
Android dé dua giao dién va ing dung cua ho vao, nhitng thtr nay ciing s& phai
lam lai cho mdi ban cap nhat. Sy cham tré con duoc dong gdp bdi1 nha mang, sau
khi nhan duoc ban cdp nhat tir nha san xuat, ho con diéu chinh thém cho phu
hop vé6i nhu cau rdi thir nghiém k§ ludng trén hé thong mang cta ho trudc khi
chuyén n6 dén nguoi dung.
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Viéc thiéu cac hd tro hau mai ctia nha san xuat va nha mang di bi nhitng nhém
ngudi ding va cac trang tin cong nghé chi trich rat nhidu. Mot sb nguoi viét con
néi rang gidi cong nghiép do cai loi vé tai chinh di cb tinh khdng cap nhat thiét
bi, vi néu thiét bi hién tai khong cap nhat s¢ thuc déy viéc mua thiét bi mai, mot
thai do duoc coi 13 "xuc pham". The Guardian da than phién rang phuong cach
phan phdi ban cap nhat tré nén phic tap chinh vi nhitng nha san xuét va nha
mang d3 cb tinh 1am n6 nhu thé. Vao nam 2011, Google di hop tac cting mot s6
hang cong nghiép va ra mat "Lién minh Cap nhat Android", véi 10i hta s& cap
nhat thuong xuyén cho céc thiét bi trong vong 18 thang sau khi ra mét. Tinh dén
nam 2012, ngudi ta khong con nghe nhac dén lién minh nay nira.

1.3.4. Cong ddong mi ngudn mé

Android c6 mot cong dong cac 1ap trinh vién va nhiing ngudi dam mé rat ning
dong. Ho str dung ma ngudén Android dé phét trién va phan phdi nhiing phién
ban chinh stra ctia hé diéu hanh. Cac ban Android do cong dong phat trién
thuong dem nhiing tinh ndng va cdp nhat méi vao nhanh hon cac kénh chinh
thirc ctia nha san xuat/nha mang, tuy khong duoc kiém thir ki ludng ciing nhu
khong c6 dam bao chat luong; cung cép su hd tro lién tuc cho céc thiét bi cii
khong con nhan dugc ban cap nhat chinh thuc; hodc mang Android vao nhiing
thiét bi ban dau chay mot hé diéu hanh khac, nhu HP Touchpad. Cac ban
Android cta cong dong thuong duge root san va c6 nhiing diéu chinh khong phu
hop v61 nhitng ngudi dung khong ranh ré, nhu kha nang ép xung hodc tang/giam
ap bo xtr Iy cua thiét bi. CyanogenMod 1a firmware cta cong dong duoc st dung
phé) bién nhét, va hoat dong nhu mot td chure cua s6 dong khac.

Trudc day, nha san xuét thiét bi va nha mang to ra thiéu thién chi véi viée phat
trién firmware cta bén thr ba. Nhitng nha san xuat con thé hién lo ngai rang céac
thiét bi chay phan mém khéng chinh thirc s& hoat dong khong t6t va dan dén tén
tién hd tro. Hon nira, cac firmware da thay d6i nhu CyanogenMod ddi khi con
cung cap nhiing tinh ning, nhu truyén tai mang (tethering), ma nguoi dung binh
thuong phai tra tién nha mang mdi dugc su dung. Két qua la nhiéu thiét bi bt
dau dat ra hang rao k¥ thuat nhu khéa bootloaderhay han ché quyén truy cap
root. Tuy nhién, khi phdn mém do cong ddng phat trién ngay cang tré nén phd
bién, va sau mot thong cao ciia Thu vién Quédc hoi Hoa Ky cho phép "jailbreak™
(vuot nguc) thiét bi di dong, cac nha san xuét va nha mang da té ra mém mong
hon véi cadc nha phat trién tha ba, thdm chi mot sb hang nhu HTC, Motorola,
Samsung va Sony, con hd trg va khuyén khich phat trién. Két qua cua viéc nay
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1a din dan nhu ciu tim ra cac han ché phﬁn cung dé cai dit duoc firmware
khong chinh thirc d3 b6t di do ngay cang nhiéu thiét bi duoc phat hanh
v6i bootloader di mé khoéa sin hodc ¢6 thé md khoa, tuong ty nhu dién thoai
dong Nexus, tuy rang thong thudng ho s& yéu cau ngudi dung tir bé ché d6 bao
hanh néu ho 1am nhu vay. Tuy nhién, tuy dugc su chép thuén cta nha san xuét,
mot sd nha mang tai My van bt bude dién thoai phai bi khoa.

Viéc mé khéa va "hack" dién thoai thong minh va mdy tinh bang van con 1a tac
nhan gy cing thang giita cong dong va cong nghiép. Cong dong ludn bién ho
rang su hd trg khong chinh thirc ngdy cang tré nén quan trong trude viéc nén
cong nghiép khong cung cap cac ban cap nhat thudng xuyén va/hodc ngung hd
tro cho chinh cac thiét bi cta ho.

1.4. Bio mat va tinh riéng tw

Céc ung dung Android chay trong mot "hdp cat", la mot khu vuc riéng ré voi hé
théng va khong duoc tiép can dén phan con lai cia tai nguyén hé théng, trir khi
n6 dugc ngudi ding trao quyén truy cap mot cach cong khai khi cai dat. Trude
khi cai dat tng dung, Cira hang Play s& hién thi tat ca cic quyén ma tng dung
doi héi: vi du nhu mét trd choi can phai kich hoat by rung hoac luu dit liéu
vao thé nhé SD, nhung n6 khong nén can quyén doc tin nhin SMS hodc tiép can
danh ba dién thoai. Sau khi xem xét cac quyén ndy, ngudi dung c6 thé chon
ddng ¥ hodc tir choi chung, tmg dung chi dugc cai dat khi ngudi dung dong .

Hé thong hop cat va hoi quyén 1am giam bét anh hudng cua 18i bao mat hodc 16i
chuong trinh ¢6 trong trng dung, nhung su bdi 16i cua 1ap trinh vién va tai liéu
huéng din con han ché di dan téi nhiing Gmg dung hay doi héi nhitng quyén
khoéng can thiét, do d6 lam giam di hiéu qua cta hé thong nay. Mot sb 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
c¢6 hiéu qua vi co ché hop cat van 4p dung vao cac tng dung ndy, do vy lam
han ché kha ning quét sau vao hé théng dé tim nguy co.

Mot nghién clru ciia cong ty bao mat Trend Micro da liét ké tinh trang lam dung
dich vu tra tién 13 hinh thirc phan mém 4c ¥ pho bién nhat trén Android, trong d6
tin nhan SMS s& bi gui di tir dién thoai bi nhiém dén mot sé dién thoai tra
tién ma nguoi dung khong hé hay biét. Loai phan mém éac ¥ khac hién thi nhimg
quang céo khong mong mudn va gay kho chiu trén thiét bi, hodc guri thong tin cé
nhan dén bén tht ba khi chua duoc phép. Pe doa bao mat trén Android dugc
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cho 1a tang rat nhanh theo cap s6 mii; tuy nhién, cac ky su Google phan béac rang
hiém hoa tir phan mém 4c y va virus da bi thdi phong boi cac cong ty bao mat
nham muc dich thuong mai, va budc to1 nganh cong nghi€p bdo mat dang loi
dung sy so hdi dé ban phan mém diét virus cho ngudi dung. Google van gir
quan diém rang phan mém 4ac y that sy nguy hiém 1a cuc ky hiém, va mot cudc
diéu tra do F-Secure thyuc hién cho thy chi c6 0,5% s6 phan mém 4c ¥ Android
1a len vao duogc cura hang Google Play.

Google hién dang st dung bd quét phan mém ac y Google Bouncer dé theo ddi
va quét cac ung dung trén Cira hang Google Play. N6 s& danh déu cac phan mém
bi nghi ngd va canh bao nguoi ding vé nhiing van dé co thé xdy ra trudc khi ho
tai n6 vé may. Android phién ban 4.2 Jelly Bean duoc phat hanh vao nim 2012
cung voi1 cac tinh nang bao mat duoc cai thién, bao gém mot b quét phén mém
ac y duoc cai san trong hé thong, hoat dong cung véi Google Play nhung ciing
6 thé quét cac ng dung dugc cai dat tu nguén thtr ba, va mot hé théng canh
bao sé& thong bao cho nguoi dung khi mot tmg dung cd ging gii mot tin nhin
vao s tinh tién, chin tin nhan do lai trir khi nguoi ding cong khai cho phép né.

Pién thoai thong minh Android c6 kha ning bao cdo vi tri ctia diém truy cap Wi-
Fi, phat hién ra viéc di chuyén cta nguoi dung dién thoai, dé xay dung nhiing co
s& dit liéu c6 chira vi tri ctia hang tram triéu diém truy cdp. Nhimg co sd dir liéu
nay tao nén mdt ban do dién tor dé tim vi tri dién thoai thong minh, cho phép
ching chay cac ung dung nhu Foursquare, Google Latitude, Facebook Places,
va gri nhitng doan quang céo dua trén vi tri. Phdn mém theo ddi ctia bén thtr ba
nhu TaintDroid, mgt du 4n nghién ctru trong trudong dai hoc, déi khi co thé biét
duoc khi ndo thong tin ca nhan bi gui di tir ing dung dén cac may chu dit & xa.

Ban chat md nguén mé ctia Android cho phép nhiing nha thau bao mat lay
nhing thiét bi sin c6 roi diéu chinh dé sir dung & mirc d6 bao mat cao hon. Vi
du nhu Samsung da cdng tac vdi General Dynamics sau khi ho thau tém Open
Kernel Labs dé xdy dung lai Jellybean trén nén bo vi kiém soat danh cho du an
"Knox".

1.5. Gidy phép phat hanh

M3 ngudn ciia Android dugc cdp phép theo cac gidy phép phdn mém mi ngudn
mé tu do. Google dua phan 16n ma ngudn (bao gém ca cac 1op mang va dién
thoai) theo Gidy phép Apache phién ban 2.0, va phan con lai, cac thay d6i ddi
v6i nhan Linux, theo Gidy phép Cong cong GNU phién ban 2. Lién minh Thiét
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bi cAm tay m& da thuc hién cac thay d6i trén nhan Linux, vdi ma ngudn lic nao
cling cong khai. Phan con lai ctia Android duge Google phat trién mot minh, va
mi ngudn chi dugce cong bd khi phat hanh mot phién ban méi. Thong thudng
Google cong tac véi mot nha san xudt phan cimg dé cung cip mot thiét bi 'chu
luc' (thudc dong Google Nexus) véi phién ban méi nhit ciia Android, sau do
phat hanh ma ngudn sau khi thiét bi nay dugc ban ra.

Vao dau nam 2011, Google quyét dinh tam ngung phat hanh ma nguén Android
phién ban 3.0 Honeycomb danh riéng cho may tinh bang. Ly do, theo Andy
Rubin trong mot bai blog Android chinh thirc, 1 vi Honeycomb da duoc lam gép
gap dé phuc vu cho Motorola Xoom, va ho khong muén cac bén thir ba tao ra
mot "trai nghiém ngudi dung cuc ky toi t8" bang cach cb ging dua vao dién
thoai thong minh mot phién ban danh riéng cho may tinh bang. Ma nguon mdt
lan nita dugc xuat ban cong khai vao thang 11 nim 2011 véi sy ra mat cla
Android 4.0.

Mac du phﬁn mém 13 mi nguén mé, cac nha san xut thiét bi khong thé st dung
thuong hiéu Android ctia Google trir khi Google chtng nhan rang thiét bi ctia ho
phu hop voi Tai liéu DPinh nghia Tuong thich (Compatibility Definition
Document - CDD). Cac thiét bi ciing phai théa man dinh nghia nay thi méi dugc
cap phép dé cai cac ung dung mi ngudn doéng cia Google, gdbm ca Google
Play. Vi Android khong hoan toan dugc phat hanh theo gidy phép tuwong thich
GPL, vi du nhu mi ngudn cua Google 1a theo gidy phép Apache license, va ciing
vi Google Play cho phép cac phan mém c6 ban quyén, Richard Stallman va Quy
phan mém tu do ludn chi trich Android va khuyén nguoi dung st dung hé diéu
hanh khac nhu Replicant.

1.6. Don nhan

Android dugc don nhan béng mot thai do thd o khi né ra mit vao nim 2007.
Mic du nhitng nha phan tich rit 4n tuong véi viée cac cong ty cong nghé co
tiéng tam hop tac cung Google dé tao ra Lién minh thiét bi di dong md, ngudi ta
van khong rd lidu cac nha san xuat cé sin sang thay thé hé diéu hanh ma ho
dang dung bang Android hay khong. Y tuéng vé mot nén tang phat trién ma
ngudn mad dya trén Linux da thu hit sy quan tAm, nhung ciing dy 1én nhiing lo
ngai rang Android s& phai d6i mat voi sy canh tranh manh mé tir nhiing tay choi
c6 hang trong thi truong dién thoai thong minh, nhu Nokia va Microsoft, va céc
hé diéu hanh di dong ddi thi ciing str dung Linux dang trong qué trinh phat trién.
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Nhitng cong ty hang dau khong gidu sy hoai nghi: Nokia dugc trich néi rang
"chiing t61 khong xem d6 1la mét sy de doa,” va mot thanh vién cua
nhom Windows Mobile caa Microsoft néi rang "to6i khong hiéu rdi ho s& co tac
dong ra sao."

Ké tir 46 Android d3 phat trién dé tré thanh hé diéu hanh danh cho dién thoai
thong minh phd bién nhét trén thé gidi va 1a "mot trong nhimg trai nghiém di
dong nhanh nhit hién nay." Cac nha binh luén thi nhdn manh vao ban chit ma
ngudén mé cta hé diéu hanh chinh 1 mot trong nhitng yéu t6 quyét dinh stc
manh, cho phép cic cong ty nhu (Kindle Fire), Barnes &
Noble (Nook), Ouya, Baidu, va nhitng hang khac doi huéng phan mém va phat
hanh nhimg phan ctng chay trén phién ban Android da thay ddi cua riéng ho.
Két qua, nd duoc trang web cong nghé Ars Technica mé ta 1a "duwong nhién 1a
hé diéu hanh mic dinh khi phat hanh phan ctng méi" cho nhiing cong ty khong
¢ nén tang di dong riéng cta ho. Chinh sy mé va uyén chuyén nay ciing hién
dién & cip d6 ngudi dung cudi: Android cho phép ngudi ding dién thoai diéu
chinh thoai mai thiét bi cta ho va ung dung thi c6 sin trén cic cira hang ung
dung va trang web khong phai ciia Google. Nhitng dic diém nay dugc xem 1a
dong gép vao nhitng thé manh chinh cta dién thoai Android so véi cac dién
thoai khac.

Android ciing bi phé phan vi thiéu sy hd trg hdu mii tir nha san xuat va nha
mang, néu so sanh v4i iOS ciia Apple. Véi nhiing thiét bi khong mang nhan
hi¢u Nexus, nha mang luon kiém tra céc tiéu chuén cua ho roi thuc hién thay ddi
cho riéng timg thiét bi (bat ngudn tir sy diéu chinh ctia nha san xuat va sy da
dang cua thiét bi Android) dugc xem la tdc nhan chinh tri hodn viéc cap
nhat. Nhitng nha binh luan cling néi rang nganh cong nghiép thiét bi di dong vi
1y do lgi nhuan da cd tinh khong cap nhat thiét bi ctia ho, vi thiéu cap nhat trén
thiét bi hién tai s& thiic day viéc mua thiét bi méi.

1.6.1. May tinh bang

Mac du thanh cong véi dién thoai thong minh, viée st dung may tinh bang
Android van con cham.

Mot trong nhitng nguyén nhan chinh 1 tinh huéng con ga va qua trimg trong d6
nguoi tidu dung ngai mua mdy tinh bang Android cho thiéu cic tng dung may
tinh bang chit luong cao, con cac 1ap trinh vién thi ngai mét thoi gian va tién
bac dé phat trién (mg dung may tinh bang cho dén khi nio thi phan cta chiing di
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16n. Noi dung va "hé sinh thai" ung dung di chung té rang n6 quan trong hon
nhiéu so v&i viéc "nap vao chay" (sttcc manh xir Iy phan ctng) khi n6éi dén may
tinh bang. Do thiéu cac tng dung danh riéng cho may tinh bang vao nim 2011,
cac may tinh bang Android doi dau da phai st dung cac ung dung sin cé trén
dién thoai thong minh du hién thj rit kém trén man hinh ¢& 16m, trong khi su
théng tri cua Apple iPad dugc cing cd boi mot sé lwong 16n tng dung iOS danh
riéng cho may tinh bang.

Mic du su hd tro tir tng dung chi méi & mic so khai, mot lugng dang ké may
tinh bang Android (cung véi cic loai mdy tinh bang str dung cac hé diéu hanh
khéc, nhu HP TouchPad va BlackBerry Playbook) van dugc tung ra thi truong
trong nd luc canh tranh v&i sy thanh cong cua iPad. Infoworld da noi rang mot
s6 nha san xuat Android thoat dau xem cac may tinh bang ctia ho nhu 13 mot
"thwong vu Frankenphone", mdt co hoi dau tu thip ngan han bang cach dat mot
hé diéu hanh Android tdi vu cho dién thoai thong minh (trudc khi Android 3.0
"Honeycomb" danh cho may tinh bang ra doi) trén mot thiét bi ma khong dé y
t6i giao dién nguoi dung. Cach lam nay, nhu véi Dell Streak, khong nhiing that
bai trong viéc 16i kéo nguoi ding ma con lam anh huong dén danh tiéng ban dau
clia may tinh Android. Hon nita, mot sé may tinh bang Android nhu Motorola
Xoom duoge dinh gia bang hodc cao hon iPad, lam ton hai strc ban. Mot ngoai 18
d6 1a Amazon Kindle Fire, duoc phat trién theo cach tiép can "chd ma xem" dua
trén gia ré va kha ndng truy cdp vao hé sinh thai ung dung va ndi dung
cua Amazon.com.

Hién tuong nay bat dau thay d6i vao nim 2012 véi su ra mat caa Nexus 7 gia ré
va mot ca hich cua Google danh cho cac 1ap trinh vién nham thuc ddy ho viét
cac tmg dung cho may tinh bang t6t hon. May tinh bang Android dugc ky vong
s€ vuot qua 1Pad trong vong mgt vai nam.

1.6.2. Thi phan va ty I¢ sir dung

Cong ty nghién ciru thi truong Canalys di udc tinh trong quy 2 nam 2009 rang
Android c6 2,8% thi phan dién thoai thong minh duoc ban ra toan cau. Pén quy
4 nam 2010 con sb nay tang 1én 33% thi phan, tré thanh nén tang dién thoai
thong minh ban chay hang dau. Pén quy 3 ndm 2011 Gartner wéc tinh rang hon
mot nta (52,5%) thi truong dién thoai thong minh thudc vé Android. Pén quy 3
nim 2012 Android di c6 75% thi phan dién thoai théng minh toan cau theo
nghién ctru cua hang IDC.
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Vao thang 7 nam 2011, Google néi rang c6 550.000 thiét bi Android méi duoc
kich hoat mdi ngay, dinh diém 13 400.000 may mdt ngay vao thang 5, va c¢6 hon
100 triéu thiét bi da duoc kich hoatvdi mire ting 4,4% mdi tuan. Vao thang 9
nam 2012, 500 triéu thiét bj da duoc kich hoat véi 1,3 triéu luot kich hoat mdi
ngay.

Thi ph?ln cua Android c6 khéac nhau theo khu vyc. Vao thang 7 nam 2012, thi
phan Android tai My 13 52%, nhung 1én t&i 90% tai Trung Qudc.

1.6.3. Ty I€ sir dung cac phién ban Android

Cong ty nghién ctru thi truong Canalys da ude tinh trong quy 2 nam 2009 rang
Android c6 2,8% thi phan dién thoai thong minh duoc ban ra toan cau. Pén quy
4 nam 2010 con sb nay ting 1én 33% thi phan, tr& thanh nén tang dién thoai
thong minh ban chay hang dau. Pén quy 3 nam 2011 Gartner udc tinh rang hon
mot nira (52,5%) thi trudng dién thoai thong minh thudc vé Android. Pén quy 3
nam 2012 Android da c6 75% thi phﬁn dién thoai thong minh toan cau theo
nghién ctru cua hang IDC.

Vao thang 7 nam 2011, Google néi rang c6 550.000 thiét bi Android méi duoc
kich hoat mdi ngay, dinh diém 13 400.000 may mét ngay vao thang 5, va c¢6 hon
100 triéu thiét bi da duoc kich hoat v&i mire tang 4,4% moi tuan. Vao thang 9
nam 2012, 500 triéu thiét bi da duoc kich hoat véi 1,3 triéu luot kich hoat mdi
ngay.

Thi ph?m cua Android c6 khac nhau theo khu vuc. Vao thang 7 nam 2012, thi
phan Android tai My 13 52%, nhung 1én t&i 90% tai Trung Qudc.

1.6.4. Trinh trang in cap ban quyén wng dung

Pi c6 nhitng lo ngai vé viéc cac ung dung tra tién ciia Android qua dé bi an
cap. Trong mot cudc phong van vao thang 5 nam 2012 véi Eurogamer, nha phat
trién Football Manager néi rang ty 1& ngudi choi an cip so v6i ngudi choi tra
tién 13 9:1 v6i trd choi Football Manager Handheld. Tuy nhién, khong phai tat ca
cac 1ap trinh vién déu cho réng tinh trang an cép 1a mot van dé; vi du nhu vao
thang 7 nam 2012 cac 1ap trinh vién cua trd choi Wind-up Knight néi rang mirc
d6 an cap tro choi cua ho chi khoang 12%, va phan 16n san pham in cip dén tir
Trung Qudc, noi nguoi ta khong thé mua tng dung tir Google Play.

Vao nam 2010, Google phat hanh mot cong cu dé x4c nhan viéc mua ban dé st
dung trong cac ung dung, nhung cac 1ap trinh vién than phién rang nhu vay la
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chua du va qua dé dé bé khoa. Google tra 10i rang cong cu, dic biét 1a ban phat
hanh dau tién, chi c6 ¥ dinh 1am nén tang mau cho l4p trinh vién diéu chinh va
xay dung theo yéu cau, chit khéng phai mot giai phap bao mat hoan chinh. Vao
nam 2012 Google phat hanh mot tinh nang trong Android 4.1 dé mé hoa céc tng
dung tra tién chi hoat dong trén thiét bi dd mua ung dung d6, nhung tinh ning
nay da bi hoan do van dé vé k¥ thuat.

1.7 .Ban quyén va bang phat minh

Ca Android va nha san xut dién thoai Android déu bi dinh liu dén nhiéu vu kién
tung vé bang phat minh. Ngay 12 thang nim 2010, Oracle kién Google véi céo
budc vi pham ban quyén va bang phat minh lién quan dén ngén ngir 1ap
trinh Java. Oracle ban diu mubn dugc dén bu thiét hai 6,1 ty d6 la My, nhung bi
tdoa 4n lién bang My khude tir mirc gia nay va yéu cau Oracle xem xét lai. Dé
dap lai, Google da dua ra nhiéu Iy 1€ dé bao vé, tuyén bd nguoc lai 1a Android
khong hé vi pham bang phat minh hay ban quyén cta Oracle, va rang bang phat
minh cua Oracle 14 vo hiéu, cing mot s 10i bao chita khac. Google noi rang
Android dya trén Apache Harmony, mot hién thuc phong sach cia thu vién 16p
Java (trc 1a xem hoat dong cua thu vién, roi 1ap trinh lai bt chuée hoat dong do
nhung khong tham khéo hoac léy lai ma nguén cua thu vién géc), roi sau d6 doc
1ap phat trién ra may ao dat tén la Dalvik. Vao thang 5 nam 2012 bdi tham doan
clia vu an tuyén rang Google khong vi pham bang phat minh cia Oracle, va sau
d6 tham phan tuyén rang céu tric cta Java API do Google str dung khong du dé
duoc giir ban quyén.

Ngoai vu kién truc tiép chéng lai Google, co nhiéu cudc chién tranh thé
mang khac nhau gian tiép chdng lai Android bang cach nhdm vao céc nha san
xudt thiét bi Android, nham lam nan long nhitng nha san xuat mudn sir dung nén
tang nay do su ting chi phi dé dwa thiét bi Android ra thi
truong. Ca Apple va Microsoft déu da kién mot s6 nha san xuét vi vi pham bang
sang ché, véi cudc chién phap 1y chéng Samsung dang dai caa Apple 1a vu ndi
bat nhat. Vo thang 10 nam 2011 Microsoft néi rang ho da ky mot s thoa thuan
cap phép v4i 10 nha san xuat thiét bi Android, nhitng hang san xuat 55% loi
nhudn toan cau cua Android. Nhitng cong ty nay c6 ca Samsung 1an HTC. Vu
dan xép bang phat minh ctua Samsung v6i Microsoft c6 mot thoa thuan rang
Samsung s& cung cip thém ngudn luc dé phat trién va tiép thi dién thoai chay hé
diéu hanh Windows Phone ctia Microsoft.
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Google da bay t6 cong khai sy bat méan ctia ho d6i voi hé thong bang phat minh
tai My, budc tdi Apple, Oracle va Microsoft ¢b tinh dim Android théng qua céac
vu kién, thay vi phdi sang tao va canh tranh béng cac san phém va dich vu tdt
hon. Vao nam 2011-12, Google mua lai Motorola Mobility vai gia 12,5 ty do la
MYV, mot hanh dong dugc xem la phuong cach dé bao vé Android, vi Motorola
Mobility nim giit hon 17.000 bang phat minh. Thang 12 nim 2011 Google mua
lai hon mot nghin bang sang ché tir IBM.

1.8. Cac thiét bi khac ngoai dién thoai va may tinh bang

Ban chat mo va cho phép thay doi ctia Android gitip nd xuat hién trén céc thiét
bi dién tr khac, nhu laptop va netbook, smartbook TV thong minh (Google TV)
va may anh (Nikon Coolpix S800c va Galaxy Camera). Hon thé nita, hé diéu
hanh Android con dugc tng dung trong kinh mat thong minh (Project
Glass), dong ho deo tay, tai nghe, dau CD va DVD cho xe hoi, guong soi, may
nghe nhac bé tai va dién thoai dé banva VoIP. Ouya, mot may trd choi dién tir
chay Android, da tré' thanh mot trong nhiing chién dich khoi dong thanh cong
nhat, gy quy duogc 8,5 triéu d6 la My dé phat trién, tiép sau do6 1a cac may tro
choi dién tir dua trén Android nhu Project Shield ctia NVIDIA.

Vao niam 2011, Google di trinh dién "Android@Home", mdt cong nghé tu dong
hoa gia dinh, sir dung Android dé diéu khién nhiéu thiét bi gia dung nhu cong
tac dién, O cam va thiét bi diéu khién nhiét do trong nha. Chiéc dén maiu duge
quang cdo 1a ¢ thé dugc diéu khién tir dién thoai hodc may tinh bang Android,
nhung truong nhom Android Andy Rubin van can trong cho rang "tit mé bong
dén khong phai 1a viéc gi mé1," am chi nhiéu dich vu tu dong hoa gia dinh da
gip that bai truée ddy. Ong noéi rang Google c6 suy nghi tham vong hon va du
dinh cua cong ty 1a sir dung vi tri cia minh nhu mgt nha cung cép dich vu dam
mAay dé mang san pham Google dén gia dinh cua khach hang.

1.9. Phin mém gian di€p

Theo nhat bao New York Times, mot phén mém gian di¢p cai trén mot s6 dién
thoai Android “Made in China” khong chi danh cip tin nhin c4 nhan ctia ngudi
dung, ching con theo ddi moi chuyén dong ciing nhu tit ca sd dién thoai ho lién
lac. Mot chiéc dién thoai co6 phan mém nay gui tin nhan vé mot may chi & thanh
phd Thuong Hai ding ky boi Adups. Mot nha san xuét dién thoai ctia My - BLU
Products — cho biét 120.000 dién thoai ctia ho bi 4nh huong va cong ty da phai
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cap nhat lai firmware (phr:in mém hé théng) dé loai bo tinh nang do tham. Sd
lugng cac thiét bi nhiém ma doc trén toan cau hién chua théng ké dugc nhung
theo sb liéu cua Adups Technology, trén thé gidi c6 hon 700 triéu dién thoai, xe
hoi va céc thiét bi thong minh cai phdn mém cta ho. Adups 1a ddi tac cung cip
phan mém cho hai nha san xuét dién thoai di dong lén nhat thé gidi
1a ZTE va Huawei c6 tru sé tai Trung Qudc.
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Chuong 2:
Moi trwong lap trinh Android Studio

2.1.S0 lwgc vé Android Studio

Google cung cip mot cong cu phat trién tng dung Android trén Website chinh
thire dua trén nén tang Intelli IDEA goi 1a Android Studio. Android studio dua
vao IntelliJ IDEA, 1a mot IDE tét cho nhét Java hién nay. Do d6 Android Studio
s& 1a moi truong phat trién tng dung tét nhat cho Android.

2.2. Cac thao tac trong moéi treong Android Studio

2.2.1.Cai dat Android Studio

a.Yéu cau phdn citng mdy tinh
- Microsoft® Windows® 8/7 (32 or 64-bit)

- 4 GB RAM. (T4t nhit 1a 8GB)

- 400 MB hard disk space + it nhat 1GB cho Android SDK, emulator system
images va caches

- Po phan giai t6i thiéu 1280 x 800

- Java Development Kit

b.Phdn mém Android Studio
- Vao duong dan: “http://developer.android.com/sdk/index.html”

- Pé download ban mai nhét va tién hanh cai dat click nhu hinh:

< |

<« C | & Secure | ntipsy//developerandroid.com/studio/indexhtm Y|

= Q Android Studio Q :
Android Studio

The Official IDE for Android

Hinh 2.1:Phan tai Android Studio
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- Khi cai dat chu ¥ chon ca SDK va trinh gia 1ap thiét bi android 40 nhu hinh:

= Android Studio Setup = =

Choose Components
A Choose which features of Android Studio you want to install.

Check the compenents you want to install and unchecdk the components you don't want to
install. Clide Next to continue.

Select components to install: Android Studio De;qlpton

. Paosition your mouse
Android SDK ovet a component to
Android Virtual Device see its description,

Space required: 5.1GB

| < Back (” Mext = D| Cancel |

Hinh 2.2:Chon thiét bj gid ldp va SDK
- Tiép tuc chon next va agree cho dén khi hoan tét

- Bay la mang hinh khéi dong.

. Android

Studio

Hinh 2.3:Man hinh khoi dong
-Cac budc cai dat thiét bi ao trong android studio

May 40 Android 1a mot phan khong thé thiéu khi ching ta 1ap trinh ung dung
cho hé diéu hanh Android, n6 giup ching ta chay thir tng dung ngay trén may
tinh. Trong Android Studio cé cung cap cho chiing ta mot may 40 Android mac
dinh 14 Android Virtual Device viét tat 1a AVD.
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Pé cai dat may 40 md Android Studio 1én va click vao nat AVD Manager. Cira
s6 AVD Manager s& xuat hién:

| B Android Virtual Device Manager

I Your Virtual Devices
M Android Studio

Lol lmE

Virtual devices allow you to test your application without having to
own the physical devices.

+ Create Virtual Device...
I
| To prioritize which devices to test your application on, visit the
il Android Dashboards, where you can get up-to-date information on
il which devices are active in the Android and Google Play ecosystem.

~ Lonngure bung

Hinh 2.4: Cira s6 AVD Manager

“ Virtual Device Configuration X

Select Hardware

, ( And dio

Choose a device definition
[f] Nexuss
Category Name ¥ Play Store Size Resolution Density
TV Nexus 5X B 52" 1080x1920 420dpi
1080,
“
Size:  normal
. . Ratio:  lang
Wear 05 Nexus 4 47 768x1280 xhdpi Density hdpi
1520px
Tablet Galaxy Nexus 465" 720%1280 xhdpi
2" Foldable 803" 22002480 420dpi
7.3" Foldable 73" 1336x2152 420dpi
54" PWVGA 54" 480%854 mdpi
51" WVGA 51" 480%800 mdpi
New Hardware Profile Import Hardware Profiles S Clone Device...
srcioee | ([ oo | [ e | [ vem

Hinh 2.5:Chon may dao phu hop

O day c6 san cac mau dién thoai, ta chon mau ma minh mudn, vi du chon
Nexus 5. Chon xong bam "Next" dé tiép tuc:
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% Virtual Device Configuration X

System Image

M Android Studic

Select a system image

Recommended %86 Images Other Images

Q
Release Name APILevel ¥ ABI Target
Q Download 29 %86 Android 10.0 (Google Play)
API Level
Pie Download 28 86 A ; 4 20
Oreo Download 7 86 A L
Oreo Download 2 6 Android e
10.0
Nougat Download 2 86 A
Google Inc.
Nougat Download 24 86 Android g
System Image
x86

We recommend these Google Play images because this
device is compatible with Google Play.

‘Questions on APl level?

See the APl level distribution chart

4]

W A system image must be selected to continue.

Previous Next Cancel Finish Help

Hinh 2.7:Chon phién ban cai dat

% Virtual Device Configuration X

Android Virtual Device (AVD)

Android Studic

Verify Configuration

AVD Name | Nexus 5 API 24| AVD Name

[h mewss 4.95 1080x1920 xchdpi Change The name of this AVD.
U Nougat Android 7.0 x86 Change...

Startup orientation D

Portrait Landscape
Emulated :
Performance Craehics

Show Advanced Settings

Hinh 2.8: Thiét 1dp cdu hinh mdy do

Sau khi tily chinh theo y mudn 4n “Finish” dé tién hanh tao may 4o va chd mot
lac dé Android studio luu thong tin may 4o. Sau khi luu xong ta s& thay trong

ctra 6 AVD Manager c6 thém mot cai may 40 nira:
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Android Virtual Device Manager

I ) Your Virtual Devices
H Android Studio

+ Create Virtual Device. S ?

Hinh 2.9: Cira s6 AVD Manager c6 thém mét cdi mdy do
2.2.2. CAu triic dw an android studio

a.Tao madi mat project.

@ e Create New Project

 New Project

w Android Studio

Configure your new project

Application name:  Fortune Ball
Company Domain:  vntalking.com

Package name: com.raywenderlich.fortuneball

m

Include C++ Support

Project location: /Users /brianvoong/AndroidStudioProjects /FortuneBall

Cancel Previous

Hinh 2.10: Man hinh ta0 méi mét project
- Application Name: Tén &ng dung mudn dat
- Company Domain: Tén domain cong ty, thuong dugc dung dé két hop véi tén
Application d€ tao thanh Package (chu y vi€t thuong hét va co it nhat 1 dau
cham).

- Package name: N¢ sé& tu dong néi nguoc Company Domain vai Application
name.
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- Project location: La noi luu trit thg dung. Sau d6 nhap Next dé tiép tuc.

Create New Project X

Choose your project

Phone and Tablet Wear 05 ™ Android Auto Android Things

Add No Activity

Basic Activity Empty Activity Bottom Mavigation Activity

< ra
La

m Cancel

Empty Activity

Creates a new empty activity

Hinh 2.11:Man hinh lya chon Kiéu Activity

O hop thoai trén cho phép ta lya chon 1a tng dung s& duoc viét cho nhiing thiét
bi nao (Phone and Tablet, TV, Wear).
Man hinh nay hién thi cho phép chon loai Activity mic dinh.

Create New Project X
Configure your project

Name

My Application]

com.example.myapplication

Save location

C:\Users\vietanhh.android\MyApplication
Language
Kotlin -
Empty Activity Minimum APllevel | API15: Android 4.0.3 (IceCreamSandwich) -

@ Your app will run on approximately 100% of devices.
Help
Creates a new empty activity [ This

support instant apps

Hinh 2.12:Cai dat Project moi
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Khi build xong mac dinh ¢6 man hinh duéi day:

Hinh 2.13:Man hinh khi cai dat xong mdc dinh

b. Man hinh lam viéc cua dw dn android studio.
Theo mic dinh Android Studio hién thi cac files trong project theo goc nhin
Android. Goc nhin ndy Android Studio s& t6 chirc cac files theo 3 module

- manifests: chua file AndroidManifest.xml.
- java: chira céc file ma nguon Java.
- res: chua tat ca cac file layout, xml, giao dién nguoi dung(UI), anh.

Mo Project mac dinh activity _main.xml sé dugc chon ta ¢6 man hinh nhu sau:

DanhBHPU - Copy [C\Users\wietanhi.android\DanhBHPU - Copy] - .\app\srcimain\resilayoutiactivity_them_contactxml [app] - Android Studio - x
File Edit View Navigate Code Ar
DanhBHPU - Copy app “~ app ¥ LNews5API2A v | -] 3+ MO M Le Q
g 0 Android ~ »
= - ~ a
£ app Palette Q& —| & O [P~ 29% @ AppTheme™ » 19% @ =2
A manifest HE
» Common TextView ® E
N Text Eri g
=4 ImageView -
= Buttol
5 — RecyclerView
£ I Wilsts | frgments
5 Layouts ScrollView
! -
= Googl
w Legagy
g
= res (generated
L= iy Component Tree g —
|\ 0 Gradle Scripts
LinesrLayout B
2 textView
g dtTen o™ Py
] textView?
- o

- dtEmail

tedViewd- ‘NhzpPhone” /Al e
s dtPh

diachi o
& dich g
* mgHinh 4 H

LinearLayout @ IDEand Plugin Updates z
E btnanh The following components are ready to update k=1

Andreid Emulator, Android SDK Platform-Teols,
= Design | Tedt
= Glogat (=TODO B Terminal I Build @ Event Log

IO Gradle sync failed: el del (345 230 ms) (10 minutes ago) R

Hinh 2.14:5 vung ldp trinh vién thuong tuong tac
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- Vung 1.
La noi ciu tric hé thong thong tin cua Ung dung, Ta co thé thay d6i cau trac
hién thi (thuong dé mic dinh 1a Android).

= DanhBHPU - Copy app
5 Android ~ B & —
o
gy e
= manifests
)
e AndroidManifest.xml
. java
(1]
= com.vietanh.danhbhpu
= com.vietanh.danhbhpu (androidTe:
o com.vietanh.danhbhpu (test)
2 Java (generated)
e
. res
([ ]
drawable
- layout

Hinh 2.15:man hinh xem ¢ ché dé Android

© Android * €3 = & — g activity_them_contactxml we: AndroidManifestxml
z e, e
= aprp <uses-permission android:name="android.permission.WRITE EXTERNAL STORAGE" />
= manifests - -
pt) . .
me AndroidManifestaoml <application

. java android:allowBackup="true"
il s .
= com.vietanh.danhbhpu = android:icon=" [ﬂdrawablefmageq"
= . . android:label="Danh Ba HPU"
= comwietanh.danhbhpu (androidTe: K :
o ) android:roundIcon="Emipmap/ic launcher round"
= com.vietanh.danhbhpu (test) " . -
E . android:supportsRtl="true
E Jjava (generated) android: theme="gstyle/AppTheme">
s res <activity android:name=".GioithiewActivity"></activity>

drawable <activity android:name=".Contactsua" />

layout <activity android:name=".XemcontactActivity" />
g menu <activity android:name=".ThemContactActivity" />
s
‘g <activity
_U_ mipmap android:name=".MainActivity"
g values android:label="Danh Bz HPU"
E res (generated) android:theme="gstyle/AppTheme .NoActionBar">
Uy P Gradle Scripts <intent-filter:

<action android:name="android.intent.action.MATN" />

o

Hinh 2.16: AndroidManifest.xml
Ta c6 thé thdy AndroidManifest.xml nam ¢ day. File nay vo cung quan trong
trong viéc cau hinh @ng dung.
Cac thu muc:
e drawable: chira cac file hinh anh va xml trong trng dung.
e layout: chira cac giao dién man hinh dugc thiét ké dudi dang xml.

e values: chira cac file luu gia tri mau sic, kich thudce, chudi,....
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- Vung 2.
La vang kha quan trong cho nhitng ban méi bat dau lap trinh, no 13 noi hién thi
cac Control ma Android hd trg, cho phép ban kéo tha truc tiép vao ving 3 (Giao

Dién Thiét Bi) dé thiét ké.

25 activity_them_contactxml we Androidbanifestaonl
Palette Q & — €& | 8~ [ Piel™ 29v » 19% @

Comman TextView ®
Button

ImageView

SINCUIY )

Text

Buttons .
RecyclerView

Widgets <fragment:

Layouts ScrollView
I Danh Ba HFU
M B

Google

Legacy Nhap Emal

Component Tree o —

LinearLayout E
textView

edtTen LAY AHH CHUP AH
textView?
edtEmail
textView3
edtPhone
diachi
edtdiachi
imgHinh

THEM LT

THOAT

LinearLayout
btnanh

Design Text

Hinh 2.17:Viing thiét ké giao dién ing dung
O ving sb 2 nay n6 cé 2 tab: Design va Text & goc trai dudi cung.

e Tab Design la tab ma ta dang nhin va thao tac véi né (cho phép thiét ké
giao dién bang cach kéo tha).
e Tab Text 1a tab cho phép ta thiét ké giao dién bang viét Tag XML:
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& activity_them_contactxml me AndroidManifest.xml Preview g —
c <LinearLayout xmlns:android="http://schemas.andrc_y B sv @v O Pixel™ » 17% @
¥xmlns:app="http://schemas.android.com/apk/res= ©
|
¥mlns:toels="http://schemas.andreid.com/tools"” £ @ ?‘_\J |lx| —+ 1
-
=

android:layout width="match parent"
android:layout height="match parent”
android:orientation="vertical”
tools:context=".ThemContactActivity ">

<TextView
android:id="g+id/textView"
android:layout width="match parent"
android:layout height="wrap content" Hhip
android:text="Nhip Tén:"
android:textSize="18sp" />

<EditText
android:id="g+id/edtTen"
android:layout width="match parent"
android:layout height="wrap content"
android:ems="10" E
android:inputType="textPerscnName"

android:textColor="#ff7£50"

Ly ks ane i
android:textSize="18sp" />
e wba
<TextView ke
android:id="@g+id/textView2"
android:layout_width="match parent"
android:layout_height="wrap_content” q 0 o
android:text="Nhip Email:"
android:textSize="18sp" /> 4
e — @ IDE and Plugin Updates
Linea Button The following components are ready to update:

Android Emulator, Android SDK Platform-Tools,...
Design Text

Hinh 2.18:Tab Text
-Vung 3.

La ving giao dién thiét bi, cho phép cac Control kéo tha vao day va ddng thoi
cho ta hiéu chinh control.

Preview o —
o ®v | S O Puelv » 17% @

2

£ @ Wy et

-

Wap TN

Hinh 2.19:Hién thi két qua thiét ké giao dién thiét bj
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Ving 3 ta c¢6 thé chon cach hién thi theo nam ngang nam dung, phong to thu
nhé, can chi control, lya chon loai thiét bi hién thj....

- Vung 4.

Khi méan hinh c6 nhiéu control thi viing 4 nay trd 1én hitu ich, né cho phép hién
thi giao dién theo dang cau tric cdy, nén ta dé dang quan sat va lua chon control
khi chung bi chdng lap trén giao dién (ving 3).

Component Tree 0 —

LinearLayout
textView
edtTen
testView2
edtEmail
testView3
edtPhone
diachi
edtdiachi
imgHinh
LinearLayout

btnanh

Design Text

Hinh 2.20:Hién thj giao dién cdu tric cdy
- Vung 5.

La vung cac chirc nang quan trong thuong dung trong Android Studio.

~ app ¥ L Nexus SAPI24 « | = 4 7 5 QLS Q

Hinh 2.21:Thanh chay va debug 1vng dung
2.2.3. Tao giao dién chwong trinh trong android studio

a. Gigi thiéu android Layout

Layout 1 noi chira cac control 1én giao dién va mdi layout c6 mot cach sap xép
cac control khac nhau, vi vay véi mdi cau trac giao dién khac nhau ta nén chon
layout cho phui hop. Sau day 1a mot s6 layout co ban cho dé ta thiét ké giao dién.
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- FramelLayout.

La loai layout co ban nhat, né s& duoc dung nhiéu khi ta st dung vé giao dién
nang cao sau ndy. Khi ta kéo cac control vao thi mic dinh cac control s& nam &
vi tri trén cung bén trai. Cac control khi dugc kéo vao framelayout sé bi dé 1én
nhau, control sau s& d¢ 1én control trudc. Cach duy nhat dé can cac control vao
gitra 1a str dung thudc tinh android:layout_gravity="center.

- LinearLayout.

Layout nay cho phép ta v& giao di¢n theo 2 hudng, tu trai qua phai hoac tur trén
xuéng duéi.Dé xét chidu cho cac control trong layout ta st dung thudc tinh
orientation.

e Android:orientation="horizontal" : Xép cac control tir trai sang phai (theo
cot).

e Android:orientation="vertical" : Xép cac control tir trén xubng dudi (theo
hang).

Véi nhitng giao dién c6 do phuc tap vira phai thi ding LinearLayout 1a rat hiéu
qua, rat thuan tién trong thiét ké va di bao tri tng dung sau nay.

Sau day la doan XML demo cach str dung layout nay:

Theo hang

Hinh 2.22:Linerlayout theo hang

Theo cot
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Hinh 2.23: Linerlayout theo cot

- RelativeLayout.

Layout ndy cho phép ta sap xép cac control theo vi tri twong ddi giira cac control
khac ké ca control chira n6. Khi gap nhiing layout c6 do phac tap cao, c6 nhiéu
giao dién nho thi sir dung RelativeLayout 1a Iya chon tot nhat. Mot vai cha ¥ khi

st dung layout nay:

e Céc control déu c¢6 id riéng, viéc dit tén id phai rd rang dé hiéu.

e Cac control dugc sap xép dwa vao id cia cac control khac.

e Cic control c6 sy rang budc va tuong tac voi nhau nén khi thay d6i mot
control s& 1am thay d6i vi tri cia moi control khac. Vi vay rat kho trong
viéc bao tri néu giao dién qua phuc tap.

b. Gidi thiéu mét sé android View co bdn
TextView: 13 view st dung dé hién thi text man hinh. TextView duoc dinh

nghia bdi thé trong xml.

EditText: 1a view dung dé lay gia tri tir nguoi dung nhap vao. EditText dugc
dinh nghia bai thé trong xml.

ImageView: 1a mot view st dung rat nhiéu trong ¢ng dung android, ImageView

str dung dé hién thi hinh anh.
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Button: 1a view dugc sir dung kha nhiéu trong android, hau nhu sir dung & moi
noi cung voi EditText, TextView. Button c6 chirc ndng la 1am nhiém vu nao do

khi ma nguoi dung click trong phuong thic onClick.

ListView: dugc tao tir mot danh sach cac Listltem. Listltem 1a mdt dong (row)
riéng 1¢ trong listview noi ma dit liéu s& duoc hién thi. Bat ky dit liéu nao trong
listview chi duoc hién thi thong qua listltem. C6 thé coi listview nhu 1a mot

nhom cuon cua cac ListItem.

c. Bét va xi¢ Iy sw Kién_trén giao dién.

Sy kién 1a mot cach hiru ich dé thu thap dir liéu vé sy tuong tac ctia nguoi ding
V6i cac thanh phan tojong tac ctia ung dung. Giéng nhu bam vao mot nit hoic
cham vao man hinh cam tmg, vv. Ta c6 thé nam bat nhiing su kién trong chuong
trinh va c¢6 nhitng xu 1y thich hop theo yéu cau. C6 hai khai niém lién quan dén

quan 1y su kién Android:

Event Listeners 1a mét interface. Event Listeners duoc st dung dé diang ky su
kién cho cac thanh phan trong UL (Ping ky su kién). Trong cac giao tiép event

listener c6 nhitng phuong thuc sau day:

e onClick(): Thuoc View.OnClickListener. N6 dugc goi khi nguoi dung
hoic cham vao item (khi ¢ ché d6 cam @ng), hoic lya chon vao item véi
cac phim diéu huéng va nhan nit "enter" phu hop.

e onLongClick(): Thuéc View.OnLongClickListener. N6 dugc goi khi
nguoi dung cham va gitt item (khi & ché do cam @ng), hoac lya chon vao
item Vi cac phim diéu huéng sau d6 nhan va giit phim "enter".

e onFocusChange(): Thuoc View.OnFocusChangeListener. N6 dojoc goi
khi nguoi dung diéu huéng ra khoi item, bang cach sir dung phim diéu

huong.
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e onKey(): Thuoc View.OnKeyListener. N6 dugc goi khi nguoi dung lya
chon va nhén 1én item.

e onTouch(): Thudc View.OnTouchListener. N6 dugc goi khi nguoi dung
thuc hién mot hanh dong xac dinh da diéu kién nhu 13 mot sy kién cam
ing, bao gom viéc nhan, thoat ra, hodc bat ky ctr chi chuyén dong vé trén
man hinh (bén trong pham vi cua item).

e onCreateContextMenu(): Thuoc View.OnCreateContextMenuListener.
No6 duoc goi khi mot menu ngit canh (Context Menu) dang dugC xay
dung (12 két qua cua mot "long click"). Xem thém thong tin vé context

menus trong hudng dan phat trién Menus.

Vi du dué6i day cho thay lam thé nao dé dang ky mot bo bat su kién khi nhap

chudt vao mot Button.

public class MainActivity extends AppCompatActivity {

Button button; //Khai bdo mdt button

@Override

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

button = findViewById(R.id.bnt click); //Tim lai button
button.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View view) {
Toast.makeText (MainActivity.this, "Ban da
click",Toast.LENGTH SHORT) .show () ;
}
1)
}

e onLongClick() - Tra vé mot gié tri kiéu boolean dé cho biét ta da dung sy
kién nay va n6 khong can thyuc hién "long click” thém nira. Tra vé gid tri
TRUE d¢é chi ra rang ta d& xu Iy su Kién ndy va n6 nén ding lai ¢ day; tra
vé FALSE néu ta khong xir Iy né va / hoac su Kién nén chuyén t6i bat ky

bo nghe su kién on-click nao khac.
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e onKey() - Tra vé mot gia tri kiéu boolean dé cho biét ta da dung su kién
nay va né khong can duoc thuc hién thém. Tra vé gia tri TRUE dé chi ra
rang ta da xir Iy su kién nay va nd nén dung lai ¢ day; tra vé FALSE néu
ta khong xtr Iy n6 va / hoac sy kién nén chuyén toi bat ky bo nghe sy kién
on-key nao khac.

e onTouch() - Tra vé mot gia tri Kiéu boolean dé cho biét: liéu b nghe cua
ta da dung su Kién nay hay chua. Piéu quan trong 1a sy Kién nay co thé co
nhiéu hanh dong néi tiép nhau. Vi vay, néu tra vé FALSE, ta biét rang ta
da khong sir dung va ciing khong quan tam dén hanh dong tiép theo tir sy
kién nay. Nhu vay, ta khong duoc goi t6i bat ky thao tac nao khac bén

trong su Kién nay.
Event Handlers — La phuong thic xu Iy khi phat sinh su kién. (Xt 1y su kién)

Néu ta dang xdy dung mot thanh phan tuy chinh tir View, ta s& phai dinh nghia
mot s6 phuong thic st dung nhu cia Xt 1y su Kién mic dinh. Trong tai liéu vé
Custom Components, ta s& tim hiéu mét sé callbacks thuong dugc sir dung dé

xtu 1y sy kién, bao gom:

e onKeyDown(int, KeyEvent) — Pugc goi khi mot sy kién nhan phim méi
Xay ra.

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

e onTrackballEvent(MotionEvent) — Buogc goi khi mot sy kién chuyén dong
trackball xay ra.

e onTouchEvent(MotionEvent) — Puoc goi khi mot sy kién chuyén dong
man hinh cam ng xay ra.

e onFocusChanged(boolean, int, Rect) — Pugc goi khi view dojoc chon

(focus) hoac bo chon.
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C6 mot s6 phuong thire khac ma ta nén biét, chiing khong phai 14 mot phan cua
l6p View, nhung co thé tryc tiép tac dong dén cach ban co thé xur 1y cac su kién.
Vi vay, khi quan 1y sy kién phuc tap hon bén trong mét layout, ta nén xem xét

cac phuong phap sau:

e Activity.dispatchTouchEvent(MotionEvent) — Piéu nay cho phép Activity
bat tit ca cac sy kién cham man hinh truéc khi chung duoc gui dén cira
$6.

e ViewGroup.oninterceptTouchEvent(MotionEvent) — Piéu nay cho phép
ViewGroup xem céc su Kién nhu chiing duoc gui dén cac View con.

e ViewParent.requestDisallowlInterceptTouchEvent(boolean) — Goi diéu
nay trén View cha dé xac dinh rang né khong nén bat cac su kién cham

man hinh vaéi oninterceptTouchEvent(MotionEvent).
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Chwong 3:
Gidi thiéu co sé dir lieu thoi gian thuc firebase

3.1. Firebase la gi

Firebase 1a mot nén tang Gmg dung di dong va web vdi cic cong cu va ha ting
duoc thlet ké dé gitip cac 1ap trinh vién xay dung cac ung dung chat lugng cao.
Noi ngin gon, thay vi truc tiép cung cap cac tng dung, ho cung cap céac dich vu
nén tang cho cac 1ap trinh vién, chinh la cac ban, str dung dé xay dung tng dung
cling nhu hd trg cac ban t6i wu hoa, tdi da hoa tmg dung ctia minh. Vi nhiéu
dich vu chat luong cao di kém muc gia phai ching, Firebase di va dang, khong
chi 1a sy lua chon hang dau cho céc lap trinh vién don than (single dev) hay cac
cong ty khoi nghi€p (start ups), ma cac cong ty, t6 chirc 10n c6 tén tudi cling st
dung “Ngon ltra” dé xay dung céac tinh nang, cac chuong trinh méi, ciing nhu
chuyén d6i cac dich vu trudc ddy sang hé thong cua Firebase. Chéng han nhu
Shazam, Fabulous va ca chinh Google nita, khi nén tang nhan tin Allo dugc xay
dung trén nén tang Firebase Realtime Database.

V& mit lich sir, Firebase (tién than 1a Evolve) trudc day la mdt start up duoc
thanh 1ap vao nam 2011 bdi Andrew Lee va James Tamplin. Ban dau, Evolve
chi cung cép co so dir liéu dé cac lap trinh vién thiét ké cac ung dung chat (va
hién tai thi & 1am quen véi realtime db thi ban ciing 1am tng dung chat d6 thoi).
Tuy nhién, ho nhanh chéng nhan ra tiém ning san phiam ctia minh khi nhan thay
cac khach hang khong str dung CSDL dé 1am tng dung chat, ma thay vao d6, dé
lwu cac thong tin nhu game progress. Bo doi Lee va Tamplin quyét dinh tach
mang realtime ra dé thanh 1ap mot cong ty doc 1ap — chinh 13 Firebase — vao
thang 4 nam 2012. Sau nhiéu lan huy dong von va git hai dugc nhiing thanh
cong noi bat, Firebase da duoc Google dé y. Vao thang 10 nam 2014, Firebase
gia nhap gia dinh Google.

C4 Google va Firebase déu nhu hé moc thém canh. Firebase c6 diéu kién dé
phat trién than toc, mé rong ) lugng cac dich vu con, con Google c6 dugc mot
d6i ngii nhan lyc chit luong cao, ning dong, ciing nhu co sd ha tang va sy hiéu
qua ma cac dich vu cua Firebase mang lai, ma khong phai xay dung lai tu dau.
Hién tai, Google da chuyén céc dich vu nén tang hd trg cac lap trinh vién bén
ngoai vé cho Firebase quan li, ching han nhu Cloud Messaging, AdMob va
Analytics.

Firebase, theo hudng di ciia Google, chinh thuc hd trg Android, iOS va Web.
Thuc té, macOS cling dugc hd tro vi macOS chia sé nhiéu dong code véi 108,
song vi Google va Firebase mudn sir dung web cho tng dung desktop thay vi
native, nén c6 khé it tai liéu chinh thic néi vé Firebase cho macOS, ciing nhu
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cac thu vién cho macOS c6 thé kém chirc nang va khong 6n dinh 1am. Con vé
Windows, hién tai t61 chua théy ho Ién tiéng nao vé viée sé chinh thirc phat hanh
thu vién cho dtra con ctia Microsoft, nén néu cic ban mudn lam ung dung cho
Windows (UWP) thi chi nén (va cling chi c6 mdi con dudng) lam web-based
native apps ma thoi.

Uu diém:

Nhu ban c6 thé thiy, Firebase cung cdp rat nhidu dich vu hd trg giup cac lap
trinh vién xay dung ng dung ctua minh. Viéc tich hop Firebase vao tmg dung co
thé ha ndi lo ling cta cac dev xubng & murc coding, déc biét la cho cac dev viét
cac tmg dung c6 lién quan ti web. Budc dau tién, ban can c6 host dé chira co so
dir liéu => da co Firebase Hosting va Storage. Ban can viét code PHP dé giao
tiép? Co thé khong can cho lam, vi Firebase Authentication va Realtime
Database di san sang cho ban tich hop va sit dung “ngay va ludn”. Ban muén
gui thong bao ti céac thiét bi? Firebase Cloud Messaging 13 cai ban can. Hon thé
nita, vo1 Test Lab, Crash Reporting, App Indexing thi Firebase sé bao cao cho
ban cac van dé co thé xay ra khi img dung cua ban chay nhiéu trén may that.
Ciing nhu Remote Config gitp ban thay d6i cac thiét 1ap trén tng dung cua
nguoi dung ma khong can thiét phai publish 1 phién ban méi. ..

C4 nhan t61, sau khi st dung Firebase, mac du chi & mirc do “cho biét”, nhung
d3 c6 thé két luan 1a sé& sir dung Firebase cho cac tmg dung c6 lién quan téi web
sau nay, badi to1 chi xép né sau viée tu thiét ké toan bo ha t?mg tr A-Z, con néu
dem so v&i cac nha cung cap khac thi khong ai c6 thé vuot qua duoc “Ngon lira”
ca. Cac nha cung cap khac c6 thé c6 mot vai dich vu chat lugng hon, nhung nhin
chung, ho khong cung cép $6 luong dich vu nhiéu nhu vay.

Nhugc diém:

Khéng ¢6 gi 1a hoan héo, va Firebase ciing khong 1a ngoai 1&. Biém yéu duy nhat
ciia “Ngon lia” chinh 1a phan Realtime Database, ma dung hon chi 13 phan
Database. Co s& dit liéu cua ho duogc to chic theo kiéu trees, parent-children,
khong phai 1 kiéu Table nén nhiing ai dang quen v&i SQL c6 thé s& gip kho
khan tir mc doi chat téi kha nhiéu.

3.2. CAu tric dir liéu
Realtime Database Firebase 1a mot dich vu co s¢ dir liéu thoi gian thuc hoat
dong trén nén tang dam may dugc cung cap boi Google nham gitp cac lap trinh

phat trién nhanh cac Gng dung c6 tuong tac co sd dir liu (CRUD) mét cach
nhanh chdng va ngay tirc thoi (Realtime).
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Khi c6 sy thay doi dit liéu trén Database Firebase thi ngay lap tirc giao dién cia
bat ky thiét bi ndo c6 str dung phan mém nay s& ty dong cap nhat (goi la
Realtime):

&> hittps:/contact-2d08d firebaseio.com Export JSON

Import JSOM

contact-2d08d Show legend
5 contacts

=) -LpSKvmP5TXgljt-AJEL
.. diachi: "Ha1 Phong
hinhanh: "iVBORwBKGgoAAAANSUREUgAAACTAAAHCCATAAADzZe145AA/ Create new database
i " silable with an ubarade &
mail: ""
... phone: "@975122628
ten: "Vu Anh Hung
=}~ -LpSL5-McF1aSkZqTgz-
diachi: "Hai Phong
- hinhanh: " 1VBORwWBKGgoAAAANSUREUQAAACTAAAHCCATAAADZe14SAA)
id: "
. mail: "

phone: "8984851266

- ten: "Ngd Truong Glang

@3- -LpSLk8leua2KlvwHPJO

Hinh 3.1: Cau triic cdy Json
Dit liéu trén Database Firebase co dinh dang kiéu cay JSON.

CRUD: La 4 thao tac khong thé thiéu v6i moi tmg dung c6 twong tac Co S& Dir
liéu.

C (Create- thém mai).

R (Retrieve — truy van xem dit liéu).
U (Update- cap nhat dir lidu).

D (Delete- x6a dir liéu).

3.3. Co ché hoat dong

Pé thuc hién bat ky phuong thirc nao trén co s dit liéu cho du d6 c6 thé dugc
doc hoic ghi, ta can phai lay duoc cac tham chiéu dén co so dix liéu. Cac doan
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chuong trinh sau ddy cho phép ban tham chiéu dén nut trén cung cua co so dir
licu JSON. T day ta can phai sir dung cac tén nat con phai di qua cac nat khac.

private DatabaseReference mDatabase;

mDatabase =
FirebaseDatabase.getInstance () .getReference();

3.3.1 Thém mai

Pé thém dir liéu, ban co thé sir dung phuong thirc setValue() trén duong dan
tham chiéu dén database. N6 s& tao méi va cap nhat gid trj trén duong dan duoc
cung cap. Vi du & dudi dd ma dé thém 1 nat duoc goi 1a “copyright” trén cay
json & mure dinh.

DatabaseReference mRef =
mDatabase.getReference ("copyright") ;

mRef.setValue ("©2016 androidhive. All rights
Reserved") ;

Realtime database chép nhan nhiéu loai dir li¢u: String, Long, Double, Boolean,
Map<String, Object>, List<Object> dé luu trit dir liéu.Ta ciling c6 thé str dung di
lidu tiy bién cta ddi twong dé luu trir dit liéu, diéu nay rat hiru dung khi luu trit
ddi tuong vao database mot cach truc tiép

Gia sir ta mudn luu trir thong tin nguoi ding vao database. Pau tién ta can tao
User model cung véi constructor rong and nhiing thudc tinh khéc

public class User {

public String name;
public String email;

// Default constructor required for calls to
// DataSnapshot.getValue(User.class)
public User() {

}
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public User(String name, String email) {
this.name = name;
this.email = email;

Moi ngudi dung can mot ID duy nhat, ta c6 thé tao ra mot bang cach goi phuong
thire push () dé tao ra mot nut tréng rong, voi khéa duy nhat. Sau dé, dugc tham
chiéu dén nat 'user' bang phuong thic child(). Cubi cung st dung phuong thirc
setValue() dé luu trit dir liéu nguoi dung.

DatabaseReference mDatabase =
FirebaseDatabase.getInstance () .getReference ("users") ;

// Creating new user node, which returns the unique
key value

// new user node would be /users/Suserid/

String userId = mDatabase.push () .getKey ()

// creating user object
User user = new User ("Ravi Tamada",

"ravil@androidhive.info") ;

// pushing user to 'users' node using the userId

mDatabase.child (userId) .setValue (user) ;

Bang viéc chay doan code ¢ dudi, 1 nit nguoi dung méi s& dugc chén vao
database cung véi gia tri khoa duy nhat. Nhin chung, user id nén duoc lay lai
bang cach thuc hién xac thuc Firebase trong tng dung ma ta cung cap AUTHID
hoat dong nhu nguoi st dung id.

3.3.2. Truy van xem dir li¢u

Pé doc dit liéu, ban can dinh kém phuong thttc ValueEventListener() dé tham
chiéu database. Su kién nay s€ duoc kich hoat bat ctr khi ndo co su thay doi trong
dir liéu trong thoi gian thyc. Trong onDataChange(), ban c6 thé thuc hién céc
phuong thirc mong mudn vao di liéu méi.
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Duoi day 1a su kién léng nghe dugc kich hoat bat ctr khi ndo c6 su thay ddi trong
dir li¢u ho so nguoi dung ma da tao ra trude do.

mDatabase.child (userId) .addValueEventListener (new
ValueEventListener () {

@Override

public void onDataChange (DataSnapshot
dataSnapshot) {

User user =
dataSnapshot.getValue (User.class);

Log.d (TAG, "User name: " + user.getName() +
, email " + user.getEmail ()):;

}

mw

@Override
public void onCancelled(DatabaseError error) {
// Failed to read value
Log.w (TAG, "Failed to read value.",
error.toException());

}

B
3.3.3. Cap nhit dir liéu

Pé cap nhat dir licu, ta c6 t}lé st dung cung phuong phap setValue() dé: passing
gia tri moi. Ta cng co6 thé str dung phuong thiac updateChildren() dé passing
duong dan dé cap nhat dir liéu ma khong 1am anh hudng dén cac ntt con khac.

Vi du, néu ta mudn cap nhat chi email cua nguoi dung, ta co thé sir dung doan
code bén

String newEmail = 'androidhive@gmail.com';
mDatabase.child (userId) .child("email") .setValue (newEm
ail) ;
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

3.3.4. Xéa dir liéu

Dé xoa dir liéu, ta co thé goi phuong thic removeValue() trong tham chiéu
database.

3.4. Tich hgp firebase vao irng dung

Pé tao mot Firebase project mai, cac ban truy cap vao Firebase Console, ding
nhap véi tai khoan Google cia minh, va nhan CREATE NEW PROJECT va tao
project.

& Gatting Started wit = ¥ F Hiredage console < Y F Documentation | ¢ ox % W Firebase - Wikipedi = ) WF David Bast (fode = %Y

« O @ Baomat | nHpeconsoie fireha se.qoog ke com memx B oo DN @
# Ungdyrg o Bookmarks ™ Gmall & Google Drive oF Twitter B %GAG-Go Fun . [ SVWG 10 Vector 0 &8 Androld Asset 5

Create a project
Froject rame

zamgle

ks Anabfiizs data will enhancs ather Firasase
ucts. You can contnal how your Fiesbase Anatis
L STl AL sy e | Sa0n et

CANCEL CREATE PROJECT

Hinh 3.2 Tao tén cho du an

Sau khi tao xong, ban s& thay giao dién trang twong tu nhu sau:
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]

Welcome to Firebase! Get started here.

Aod Firebase 1o Add Firebazs to Add Firebase to.
your DS app yaur Android spp your wek app

wodri

Disnmwes Firebase

& inks

o 2

€ Adnon n
- —

Analytics Authentication Database
ot detafie - husthentieste and men -

d manags users frem tore oed s dits in real fims acrazs

'

UPGRADE

SELSTAETEL - GELSIARTED L GETSTAEIED.

Hinh 3.3:Giao di¢n trang

3.5. Cac thao tac dir li€u co ban trén firebase

Kho1 dong Android Studio:

= Welcome to Android Studio — [ b

“*»

Android Studio

A Start 8 new Android Studio project

Open an exsting Android Studio project
W Check out project from Version Control -
[#! Profile or debug APK
=" |mport project (Gradle, Eclipse ADT, etc.)

¥ Import an Android code sample

# Configure » Get Help ~

Hinh 3.4: Man hinh bdt dau tao Project

Click Chon “Start a new Android Studio Project”, lic nay cira s0 yéu cau tao tén
Project sé& hién thi ra, ta Dat tén Project 1a RealtimeDatabaseFirebase:
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

= Creste New Progect

H Create Android Project

Application name

RealtirneDatabaseFirebasd

Lompanvy domain

COMIMUnityenLoom

Project location

Fi\Elearning)\Firebase'\ RealtimeDatabaseFirehase

Package name
Edit

[ Imchade C++ suppart
[ Inchade Kothn suppart

IE Cancel

Hinh 3.5:Man hinh dat tén Project
Muc Application Name: Dat tén cho img dung RealtimeDatabaseFirebase
Muc Company Domain: Pat tén theo domain cua ban, khong co thi dat dai
nhung phai viét thuong hét .Ban chat n6 13 package dé to chirc sip xép lai hé
théng cac 16p trong Project, ciing 1a co so dé Google quan 1y tng dung trén
Google Play, Developer nira.

Muc Project Location: Noi luu trit dit 4n

Luu y khong tick vao C++ hay Kotlin.Sau cung cap du cac thong tin roi thi bam
Next dé qua budc tiép theo:
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

i Creste New Progect

H Target Android Devices

Select the form factors and minimum SDK
Sorme devices requine additional SDES, Low AP| bevels target mare devices, but offer fewer AP featunes,

=] Phone and Tablet

AP 26 Android 8.0 (Dvea)

By targeting APl 26 and later, your app will run on approvimately B.00% of devices, Help me choose
[[] inchude Android Instant App support

] Wear 05

AP| 23: Andiraid £.0 (Marshmallcws)
T

AP 21: Andraid 3.0 (Lollipap)
[ Android Auto
| Android Things

AP 24: Android T.0 (Mougat)

Previcus

Cancel

Hinh 3.6:Cai dat Project

O man hinh nay ta chon API 14 26 r6i bam Next:
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

. Creste New Progect x

M Add an Activity to Mobile

Adel M Activity

Basic Activity

Hinh 3.7:Chon kiéu dw én

Chon Empty Activity rdi bAm Next

. Creste Mew Progect x

H Configure Activity

Creates a new empty activity

ActiityMame [ MainAciviny]
Y.

Layout Mame actvity_main

Backwards Compatibility (AppCompat)

The name of the activity class to create

Previcus Cancel

Hinh 3.8: An Finish khi chon kiéu dw dn
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

Budc nay la thiét 1ap man hinh chinh chay: Activity Name 14 16p Java dé xu 1y
nghi¢p vu, Layout Name la giao dién cho man hinh do, dé mic dinh vay bam
FINISH

S East e e Dt b wef wetace [F/Ehearrang Faetaie Fostt o eDutss s vebace] - Lapp/ sac nmn jm v com (. ey M o s [agp] - Archoed Stedho - o X
Fhe B Ve Davgee Code Arabge Befache B Fun ook YOS Wedow g

© RewtimeDatabmelirchme 1 app e e e Do e v = . A Taap ~ p» o a0 L LA oQ
% & tndoie + o O 1 | dhaney e | E Manacivey e
< bag package com.communityuni.realtimedatabasefirebase; -
- Nervtees 4
-

» M

T import ...
3 .

e Ppublic class MainActivity extends AppCompatActivity |

ol protected void onCreate (Bundle :bwnd!n:t.mcoStnel (
super.onCreate (savedinastanceState) s
setContentView(R.layout.activity main):

Bukl S
A v el compietnd uxcesstuly
L v 4

N

B e | RSN K5 Lo 8000
[ Gende buakd Sishad in 75 B0R s |8 onirmanes 0ol 297 CHF: UTF-§:

oot Loy

Hinh 3.9: Man hinh chinh dé thiét ké

Nhu trén 1 ta d3 tao xong duoc Project trong Android Studio. By gio budc tiép
theo 1a két ndi v6i Firebase dé st dung Realtime Database Firebase. Ta lam nhu
Sau:

[ RealtimeDatabaseFirebase [F:\Elearning\Firebase\RealtimeDatabaseFirebase] - ...\app\src\main\java\com\cor
File Edit View Navigate Code Analyze Refactor Build Run VCS Window Help
' RealtimeDatabaseFfirebase / ' . app st main ) W jave [ AVD Manager ani ) B9 reg

; "W Android ~ O & | & I-| .'i.arctivity_mrain.;mlrii SOK Manager —
E.TV . app | pac: (2 Layout InsF:edor unity
o manifests @ Theme Editor
K > java i Connection Assistant

> 1§ generatedlava - imp

> res : G2 App Links Assistant

> (& Gradle Scripts

¥ Captures

pub. Tasks & Contexts > nActi

Generate JavaDoc...

IDE Scripting Console
= JShell Console... 5
@T & Groovy Console... id on
K Kotlin >Creat

Hinh 3.10:Két néi véi Firebase
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

Vao menu Tools/ chon Firbase, luc nay ctra s6 hudng dan cach sur Firebase s&

duoc hién thi ra & géc phai cua ctra s6 Android Studio:

etsase’ PealtimeDatabaseFiebae] - .\ipg st main java com reas base\ ManActity java [app] - Androd Stuse
Befactor Buid Ryn Tcols ¥CS Window Help

src ) 0 main 9 java | N com ; . £ M ¥ A Ghapp v P ©
e sty manaml © © Mainactiity java Assistant

package com.communityuni.realtimedatabasefi reba -
Firebase

import ...

#m Ppublic class MainActivity extends AppCompatAcCti . @ syt

of protected void onCreate (Bundle savedInatanc € Goud Mesaging

super. onl
setContentView (R.layout.activity main); . i1 authentication

eate (savedInstanceState);

= Resltime Databune
B3 Storage

I3 Remote Config

Hinh 3.11:Két néi véi Firebase

Trong man hinh trén, Firebase cung cap rat nhiéu cong cu, tuy nhién ta chi quan

tam t&i Realtime Database. Vi vdy ta nhan vao Realtime Database:

Assistant -

¥ Firebase

Firebase gives you the tools and infrastructure from Google to help you
develop, grow and earn money from your app. Learn more

C; Cloud Messaging

Deliver and receive messages and notifications reliably across cloud
and device, More info

&= Authentication

Sign in and manage users with ease, accepting emails, Google
Sign-In, Facebook and ather lagin providers. Mare infa

=3 Realtime Database

Store and sync data in realtime across all connected clients. Mare
info

(%) Save and retrieve data

[ ] Storage

Store and retrieve large files like images, audio, and video without
writing server-side code. More info

_E: Remote Config

Customize and experiment with app behavior using cloud-based
configuration parameters, More info

[ Testlab

Hinh 3.12:Két noi véi Firebase
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

Luc nay ta t,héy nut “Save and retrieve data"’ hiéy th’i ra nhu hinh}rén.Trinh trg
giup cung cap cho ta 8 budc thao tic (bao gom két ndi va hudng dan 1ap trinh, ta
dung 2 -3 budc):

Budc 1: Connect your app to firebase

Budc 2: Add the Realtime Database to our app

Budc 3: Configure Firebase Database Rules

Budc 4: Write to your database

Budc 5: Read from your database

Budc 6: Optional: Configure ProGuard

Budc 7: Prepare for Launch

Budc 8: Next steps

Assistant - R |

<P Firebase - Realtime Database

Save and retrieve data

Cur cloud database stays synced to all connected clients in realtime and
remains available when your app goes offline. Data is stored in a JSOM tree
structure rather than a table, eliminating the need for complex SGL queries,

Launch in browser

(1) Connect your app to Firebase

Connect to Firebase

(z2) Add the Realtime Database to your app

Add the Realtime Database to your app

3 ) Configure Firebase Database Rules

The Realtime Database provides a declarative rules language that
allows you to define how your data should be structured, how it
should be indexed, and when your data can be read from and
written to. By default, read and write access to your database is
restricted so only authenticated users can read or write data. To get
started without setting up Authentication , you can configure yvour
rules for public access . This does make your database open to

Hinh 3.13: két noi vs Firebase
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

O budc 1, ta nhan vao nit “Connect to Firebase”, lic nay hé théng s& yéu cau
chung ta dang nhap bang tai khoan gmail:

View History Bookmarks Tools Help

G Sign in - Google Accounts

¢ fr @ & hitps://accounts.google.com /signir - @ + @ =

G sign in with Google

Choose an account

to continue to Android Studio

%, Tran Duy Thanh
duythanhcse@gmail.com

& Tran Duy Thanh K.HTTT

thanhtd@uel edu vn

e Use another account

To continue, Google will share your name, email address,
and profile picture with Android Studio.

Hinh 3.13:Dang nhdp tai khoan Gmail voi Firebase

Sau khi chon Email dé ding nhap, Google yéu cau ta cung cap mot sd quyén han
nhu sau:

G sign in with Google

Android Studio wants to access
your Google Account
& thanhtd®@®uel.edu.vn

This will allow Android Studio to:

@® View and manage your applications deployed on @
Google App Engine

®  View and manage your data across Google Cloud @
Platform services

» View and administer all your Firebase data and  (5)
settings

®..  view and manage your Actions on Google. @

Make sure you trust Android Studic

You may be sharing sensitive info with this site or app
Learn about how Android Studio will handle your data by
reviewing its terms of service and privacy policies. You can
always see or remove access in your Google Account

Learn about the risks

Cancel m

Hinh 3.14: Quyén han Goolge yéu cdu
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

Ta nhan Allow dé tiép tuc, lic nay man hinh Developer ctua Android s& hién thi
ra

File Edt View Higtory Bockmarks Tooks
Android Developers

&« ¢ @ D& hit ’ android.com : - @ 1 £ In @ =

Developers Platf Android st e Play o > Q

Login to Android Studio

Use your Google Account to login to Android Studio and unlock the
following services for your Android app:

/ O

Firebase Google Cloud Platform

Hinh 3.15:Man hinh chon Firebase

O trén co 2 server: Firebase va Google Cloud, ta chon Firebase ta c6 man hinh
két qua sau:

A comprehensive mobile development platform

= s =

Byild better apps. Improve app quality Grow your business
Cloud Frestore Crashiytics TN 1 Aep Mesasging
. &) )
MUK Prrformance Morstaring B Google Analyscy
M
g Presictions
Cloud Functions Test Lab y

Hinh 3.16: Man hinh sau khi chon Firebase

Chu y goc phai trén cung c¢6 nit “GO TO CONSOLE”, nhin vao ddy dé vao
trang quan tri cia Firebase.
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

Luu y, Sau khi ta ¢c6 man hinh trén, thi lic nay ¢ Project Android Studio s€ tu
dong xuat hién man hinh xac nhan két ndi Firebase (nhé dé ¥ dé quay lai
Android Studio xac nhan):

Connect to Firebase X

¥ Firebase

(@) Create new Firebase project What s this Signed in as thanhtd@ueleduwn Sign out

RealtimeDatabaseFirebase

(O Choose an existing Firebase or Google project

Country/region

Vietnam R

By proceeding and dicking the Connect button below, you agree that you are using E

your app and agree to the updated ferms

Connect to Firebase Cancel

Hinh 3.17:Man hinh xdc nhdn két néi Firebase

Phia trén 1a tén Gmg dung “RealtimeDatabaseFirebase”, phan existing chua c6 vi
ta moi lam. muc Country chon Vietnam sau do nhan nat “Connect to Firebase”
dé tién hanh két noi:

Tantt DAt v ehacs [FEhearran] FAohsie T e es e0u s s vebaca] - 1Ayl Goc o oy O GOt e e reed el e ehase| M ety res Tagy] - Arhnd Stedia - o

Fle B Ve liwigie Gode Arabge B

e 1P
‘.

Connact your app to Firebase

Commect o Frchme

2 Add the Realtime Database to your app

k4 fhe Faatieme Dutabace b0 p2er 35p

Configure Firebase Database Rules

Hinh 3.18:Man hinh Android Studio két néi véi Firebase
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

Ta thdy man hinh nhé nho ¢ goc phai bén dudi khong, nd dang bao 1a dang két
nbi tng dung t6i Firebase (Connecting app to Firebase).

5 v 2]
restmedsabachiime  § Marddrty A Thap v » « i L4000l
o
munityuni.realtimedatabasefireby @ febme

Save and retrieve data

WY oo .

s public class MainActivity extends AppCompatAct

ol ¢ protected void onCreatel(

undle savedInatan Connect your app to Firebase
super.onCre )

atanc te);

setContentView (R.layout.activity main);

Add the Realtime Database to your app

L33 The Festeve Datatuse o poet dgp

Configure Firebase Database Rules

Toe Faxdrre Oabuse oonder o declrsroe nde inaasze P
5 OBM S

Hinh 3.19:Két qua sau khi két noi thanh céng bude 1

Khi két ni thanh cong, budc 1 s€ dugce bat den xanh nhu hinh trén, va ta nhan
dugc thong bao 1a thanh cong ¢ cira s6 nho nhd & goc phai bén dudi Android
Studio.

Save and retrieve data

Our cloud database stays synced to all connected clients in realtime and
remains available when your app goes offline. Data is stored in a JSON tree
structure rather than a table, eliminating the need for complex 50L queries.

Launch in browser

1 Connect your app to Firebase

£
() Connected

(2) Add the Realtime Database to your app
e

Add the Realtime Database to your app

(3) Configure Firebase Database Rules

The Realtime Database provides a declarative rules language that

Hinh 3.20:Man hinh dwa co so dir liéu thoi gian thuc vao ung dung
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

Khi budc 1 thanh cong thi ta nhan dugc thong bao “Connected” mau xanh ¢ trén
tiép theo ta nhan vao “Add the Realtime Database to Your app” dé dua dua co
sO dir li¢u thoi gian thyce vao img dung ctia minh:

Add the Realtime Database to your app X

Performing this action will make the following changes to your project.

build.gradle (project-lewvel)

Ldd Firebase Gradle buildscript dependency
classpath 'com.google.gms:google-services:4.0.1"

app/build.gradle

Ldd Firebase plugin for Gradle
apply plugin: 'com.google.gms.google-services'

build.gradle will include these new dependencies:
compile 'com.google.firebase:firebase-database:16.0.1:15.0.0'

This will also enable the firebase-core library which includes Firebase Analytics. Learn more

Accept Changes Cancel

Hinh 3.21: Man hinh dwa thu vién vao build.gradle

Ta nhén “Accept Changes” dé hé théng ty dong dua cac thu vién vao
build.gradle ,néu thanh cong ta s& thdy mau xanh dugc bat 1én nhu duéi day:

Assistant - 1

<p Firebase > Realtime Database
structure rather than a table, eliminating the need for complex QL queries.

Launch in browser

(1) Connect your app to Firebase

&) Connected

£

(2) Add the Realtime Database to your app
@ Dependencies set up correcthy

(3) Configure Firebase Database Rules

The Realtime Database provides a declarative rules language that
allows you to define how your data should be structured, how it
should be indexed, and when your data can be read from and
written to. By default, read and write access to your database is
restricted so only authenticated users can read or write data. To get
started without setting up Authentication, you can configure vour
rules for public access . This does make your database open to

Hinh 3.22: Man hinh sau khi budc 2 thanh cong
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

Bay gio ta doi Android studio Refresh nha, sau d6 néu c6 thong bao 16i nhu
dudi nay:

Fasttenel: [FAE g'h | - app - Andhaed Shudhe -
e fde Yew Nowgme Code Asabge Befoctor Buid RAgn Josk WS Wndow Hep
 RaskimeDatabuselirotase 1 app (& bulkd gradie R 6 » 0 L
e o v [Sacmmnm | B hensamtyim @ xp Anistart
{r SWP | Graske prject sync failed Sasc furcticnality (6.5, efiting, debugging) wel oot work prepery Jan Cpen Tkl View vew Log o Eiplores | O Firebiase » Rastone Detabane
’ ) impl jon ! droid t £-v7:28.0.0' o
i oeme . .5 : . : LU,
™ imp men com.androx UPPO!.‘ HPPCO!SPA v
> Wiow ple on 'com.android.support.constraint:constraint-layout:1.1.3
E L testImplementation 'Junit:junie:4.12° 2 Add the Realtime D)
ndrc

timplementation 'com.android.support.test:runner:1.0.2"
ot op

andre - plementation 'com.android.support.test.espresso:espresso-
implementation 'com.google.firebase:firebase-database:16.0.1:15.0.0°"

Configure Firebase

The Reatime Databiese grow
dectarmne rales largeage thl
you to define how yous daes
b struckared, how # srould o
ndeanz, and when your dets
read fszm and writen to. Sy o
tead and weite accent 3 yeur

Bl S
v 0 RestimeDatabase Fiecbae: oync faded
v @ huntakd p

v Loed buid
v W Rum it scopts 5 =
& Apply serpt i) 2 gredh T 106 4M Project setup stased

solve: |firebase-database-15.0.0 T

+ 0 1105AM Geadle e stanes

Jd

@
()

> W e settings
x > Configure bud TIOO &AM Geadie sy faied (12
> & sdpeoiects

Hinh 3.23: Man hinh khi ¢6 16i xdy ra
Thi ta chi viéc x6a :15.0.0 ding sau di nha (c6 thir 16.0.1 hay 16.0.3 thay on):
Ta stra: implementation ‘com.google.firebase:firebase-database:16.0.3:15.0.0°
Thanh: implementation ‘com.google.firebase:firebase-database:16.0.3’

R6i bam Try Again lai:

) o vetass [FATeaveeg Fshe| . |- apg - advoed Stedhe - o] A

Fle E0 Wew Meagee Cofe Adpe Befocr BuMd Rys Tech WS Wedew Hep

2 ReabtrveOutshumelirsbmne < app (¥ 2uddguade A WMaaavitys b B oG mER ADIQY
Sramt o Db 001 et menand - €Mk - i Asbodmioted P up | Ratimerbnd e
} o °
N ? 03 comeammurtuniet
) O comcsmmunitunet dependenciea {
13 comcommunitynlak implementation fileTree(dir: 'libs', include: ['*.jar'])
T |
3 :'M ! implementation 'com.android.support:appcompat-v7:28.0.0'
’ b O et implementation 'com.android.support.constraint:iconstraint-layout:1,1.3'
o testImplementation 'junit:junit:4.12'

iy e

g androidTestImplementation 'com.android.support, test:runner:1.0.2'
) Divbe androidTestImplementation 'com.android.support.test.espresso:espresso-core:3.0.2)
I '\“'f::"“'k implenentation 'com,google. firebase: firebase-database:16.0.3’
gl e

T ia LTS I

¥ progued e pro

: (adegiepartan
. © uttngyade
ool propaties
H -
LT 0 L Beestleg LI

Hinh 3.24: Sira 16i xday ra
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

néu con 10i: Thi phai kiém tra xem, coi chung Android cua ban chua cai Google

Play Service, cac bude kiém tra va tai nhu sau:

Vao Menu Tools/ chon SDK Manager:

. Default Sestings

Q- Appearance & Bebavior ¢ System Settings ¢ Android SDK
- Appesramce & Behavior Manager for the Android SDK and Tooks used by Android Studio
Appratance Android SOK Locabion: £ Userst Thank T ran’ AppOiata’ Local Androich Sdi Edit
Menus and Toclbars SOK Flatferms | SOKTooks | SDK Update Sites
~ System Seltings Ealow are the mailable SOK devaloper tooks. Once installed, Android Sudic will sacmatically chack for updates.
T Check “showw package details™ to display sailable versions of an 50K Tool.
Marne Yo
HTTR Presey [ & Tools Update Ay
Dista Sharing [CIGPU Debugging toals ot Inst alled
Updates [JCMake Mot Installed
Cuoe Mot Instailed
[Android Aute AP Semulstors 1 Mot ingt slled
[JAndroid Auto Desktop Head Uni emulator 11 Mot inctalled
Eandroid Emulator AW Iretaled
EAAndroid SDK Platform-Took man Irtaled
[EAndroid S0K Tooks FAR] Irstaled
[CJDocumentation for Androsd SOK 1 Mot installed
ClGeeghs Play APK Exparmien by 1 Mt inatallad
[Googhe Play Instant Developrent S 150 Mot installed
[_]Googhe Pley Licensing Library 1 Mot installed
-4 [ Goegle Play sereces ] Mot inatalled
[JGooghe USE Drives 11 Mot instailed
[ Google Web Driver z Mot inatslled
[AIntel x88 Emulater Accelenator (HAXM installer) Tio Iratalled
> Took COmek 1BOS00ETIE Mot installed
~ [F5upport Repesitory
Android Studis ] Constraintlayout for Androsd Irstalled
] Solver for ConstraintLsyout Inszaled
Eandenid Suppert Repository 4700 Irataled
=l Gocgle Repositary 8 Irestalled

[ ke Package Detaits

Cancel Apply

Hinh 3.25 Man hinh Default Settings

Chon thé SDK Tools/ Tick vao Google Play Services réi bAm Apply cho no tai

va cai dat vao:

. SDK Quickdx Installation

Component Installer

H Android Studio

Installing Requested Components

SDK Path:  C:\Users\ThanhTran\AppData'Local\AndroidhSdk

Fackages to install:
- Google Play services (extras;google:google play services)

Preparing “Install Google Play services (revision: 48)°.
Downloading RTTpa://sdl.google.com/androld/repository/google_play_services_Wv1e_l_rc09.zip

Unzipping...

google-play-services/reference/com/gongle/firebass/firestore/ Query. html

P Pleaze wait until the installation finiches

Background

Cancel

Hinh 3.26:Man hinh SDK Quickfix Installation

Sinh vién:Hoang Viét Anh-CT1901C

59


https://duythanhcse.wordpress.com/2018/10/11/phat-trien-ung-dung-co-so-du-lieu-thoi-gian-thuc-voi-firebase-phan-1/firebase25/
https://duythanhcse.wordpress.com/2018/10/11/phat-trien-ung-dung-co-so-du-lieu-thoi-gian-thuc-voi-firebase-phan-1/firebase26/

Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

Ta quay lai Website Firebase khi két ndi thanh cong dé kiém tra ciing nhu thao
tac nha:

Nhin thdy nat “GO TO CONSOLE” & géc phai bén trén khong? bim vao no:

AT \ @ 3
b Firebase ' Q ocousot | @

A comprehensive mobile development platform

= 4 =2

Build botter apps Imgrove app quality Grow your business
Cloud Frestore B Crastytics (5 1vepMesasging
i &
ML Prrformance Morilaring . _j Google Analyscs
g Predictions
Cloud Funetions Test Lab A

Hinh 3.27: Website Firebase

Ta s€ dugc dan t61 man hinh dudi day:

Welcome to Firebase!

RealtimeDatabaseFirebase

Hinh 3.28: Website Firebase khi két néi thanh céng

Ta thdy tmg dung tén 13 RealtimeDatabaseFirebase xuat hién & trén khong?
nhan vao n6 (luu y 12 & Android Studio két ndi thanh cong thi & ddy méi ty dong
thay no):
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

B dssmdiuisbndmbae -0 ¥

groghecem,

RealtimeDatabaseFirebase  sswpn

B com commusityuni- + Add apg

Hinh 3.29: Website Firebase

H¢ thong y€u cau cau hinh chia sé dir li¢u, Ta bam vao “Choose data sharing
settings” cho dong canh bao bén trén do:

b temmedetsbmd rebare - x

Choose data sharing settings

Hinh 3.30:Man hinh Choose data sharing settings

Ta tick chon hét, tick T Accept... roi nhan FINISH

ta chd hé thdng chay mot chat xiu s& xong va ra man hinh dudi day:
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

SrsllimeDstabases vebsne -

Store and sync app data in miliseconds

R

Teut

Analytics

Keop tabs on your app's quality

Hinh 3.31: Website Firebase

Ta nhin vao danh sach bén trai man hinh Website — > nhan vao Database:

Or choose Realtime Database

Realtime Databasze

|

More features for developers

Hinh 3.32: Website Firebase khi ta bam vao Database

Sau khi nhan vao Database, bén noi dung ta kéo xudng nhin thdy nhém Realtime

Database thi chon “Create Database™:
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

Security rules for Realtime Database

O you Teree B0 your dALa S35t you will have 10 write ks 16 secure your Sals

(@) St 0 locked mode

(O St st mede

@ Ak thind perty reass aod writes wil be
seried

Hinh 3.33: Man hinh dé chinh quyén truy cdp
Hé thdng cung cap 2 mode:

e Start In locked mode, ding dé chay thuc sir (khi da release san pham)
e Start in Test mode, ding cho Debug liic ma ta dang phét trién phan mém.

Do ta dang test thi chon start intest mode, khi nao xong thi chinh lai Locked
mode sau:

Security rules for Realtime Database

Once you Teree Gofned your data soectinm you wil have 1o writ

(O =t 1 locked made

(&) St st made

Hinh 3.34: Man hinh dé chinh quyén truy cdp
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

Chon Start in test mode xong thi bAm nut Enable nha. Cau hinh thanh cong ta s&
c6 man hinh voi thong bao dudi day:

SesftimalstabasFerhase *

Database = mwiion ousbese -

M Vo SSiFRy Rk A dened &8 public, S0 aRy0RE BN S Madily, o SElElE A5l S pour Ak

realimedatabasefirebase-cflad null

Hinh 3.35: Cdu hinh thanh céng

N6 thong béo vé bao mat, vi ta dang thir nghiém. Mudn chinh lai trong thé
RULE:

RealtimeDatabaseFirebase Go 1o docs .!

Database = weatime Database -

Data  Rules  Backups Usage

A Your security rules are defined as public, so anyane can steal, modity, or delete data in your dalabase Learn more  Dismiss

{

“rules”: {
.read”: true,
CLWritet: true

1

Hinh 3.36: Thé RULE

Bay gi¢ ta nhap dit liéu cho Database Realtime nay. C6 2 cach nhap:
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

e nhép truc tiép vao man hinh Web
e nhap bang cach import 1 file JSON theo dung cau tric

ReaftimeDatabaseFirebase -

Database B Redltime Database -

Data Rules Backups Usage
G hitps:/resttimedatabasefirebase-ctiad firebassio.com Q© O @
A Your security rules are defined as public, so anyone can steal, madify, of delete data in your database Learn mare Dismiss

realtimedatabasefirebase-cf3ad. null

Hinh 3.37:Theé Data

Thay chit null ¢ trén ta click vao chit null rdi dan dir liéu JSON theo dung ciu
trac 1a OK:

G2 httpsyreatimedatabasefirebase-ct3ad firebaseio.com/ e G Eg’

A\ Your security rules are defined as public, so anyone can steal, modify, or delete data in your database Learn mare Dismiss

realtimedatabasefirebase-cf3ad
:---contacls

=— contactl
:---email: “thanhtd@uel . edu.vn
name: "Tran Duy Thanh
! phone: "B9B7773861°

=- contact2
f.--emeil: “tuyenhtéuel . edu.vn
E---name: "Huymh Thanh Tuy&n
L phone: "8967773862'

= - contact3
i-—-email: "thanhht@uel.edu.vn
E---name: "H& Trung Thanh
L phone: "B9B7773863"

-~ contactd
email: "dieuptxfuel .edu.vn
E,..name_' "Pham Thi ¥uan Diéw
L phone: "B967773065"

Hinh 3.38: The Data

Hoac ¢ goc phai trén cung nhan vao ...:
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

Export J50H
I JSON
A ¥our security nules ane detned as public, so anyons can sieal, medity or deleie daia inyos
Shaw egend
rraltimedatshasefirhase-ciiad
= comacts
= comact]
email: “thenhtdbeel.esu. vn r’"’"_”.' i
me: “Tran Duy Thanh

phone: "BIETTT3I0E

= comactl
email: “tuyenhteel,edu, vn
améc “Hupnl Thish Tuydn

phone: “BIETTTIBED
= contact)
wmal: “ThashhtBes] a8y, vi
mamée "H Trung Thanh

phone: “BRETTIIBE

Hinh 3.39: Export JSON va IMPORT JSON

C6 chirc nang Export JSON 1a xuét di liéu ra file JSON, Import JSON 13 nhap 1
file dit liu JSON & ngoai va hé thong Database Realtime ctia Firebase.

Day la cAu trac cua file dit liéu & trén, ban léy mau nay cho le nha, dung chirc
nang IMPORT JSON d¢é luu:

Import JSON

A\ Al data at this location will be overwritten

Data location

/

Data (JSON)

realtimedatabasefirebase-cf3ad-export... Browse

Hinh 3.40: Khi ta chon IMPORT JSON
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

Chon Browse-> tro tai file tai vé duoc, nhidn IMPORT -> C6 két qua nhu trén.
Nhu vay ta da lam xong budc két ndi Firebase, tao co s& dir licu. Bude cudi
cung 1 ta truy suit Co sé dir liéu Realtime nay 1én giao dién, thay doi va quan
sat n6 cap nhat giao dién tic thoi (Realtime).
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Chuong 4:
Chwong trinh wng dung thi nghiém

4.1. Phat biéu bai toan

Pién thoai Smart Phone chay hé diéu hanh Android ngay cang trd nén khong thé
thiéu duoc ddi vai chiing ta. Chung vira 1a phwong tién giup ching ta lién lac,
vira 1a phuong tién giup ching ta hoc tap va tra ctru thong tin. Xuét phat tir nhu
cau thuc té,trong thoi dai cong nghiép 4.0 hién nay, thong tin c4 nhan: sd dién
thoai, email, ... 1a nhiing thong tin quan trong va can thiét dé cac t6 chuc va ca
nhan lién lac thong tin véi cac ddi tac. Viéc cap nhat cac thong tin nay can duoc
thuc hién mot cach chinh xac va nhanh chong theo thoi gian thuc. Nguoi dung
¢4 nhu cau theo doi, cap nhat thong tin truc tuyén Mo1 noi moi lac thong qua
smart phone chay hé diéu hanh Android. Céc thao tac can thuc hién:

e Xem danh sach danh ba dién thoai: Lay dir liéu tir co s dir liéu trén
Firebase vé hién thi trén android smart phone.

e Thém thong tin danh ba ca nhan : B6 sung dit liéu cho vao co s dit lidu
trén Realtime Firebase database tir android smart phone.

e Sura thong tin danh ba ca nhan: Sua dir liéu da cé trong co so dir licu
Firebase tur android smart phone.

e Xoba bo danh ba dién thoai ca nhan: Xoéa dir liéu da co trong co so dit liéu
Firebase tir android smart phone.

Chuong trinh nay sé& giup ngudi dung thyuc hién nhu cau trén mot cach dé dang.

4.2.S0 dd chirc ning

Thém Contact

Stra contact
Quéan Ly Danh ba HPU Xem Contact <

Xoa contact

Giai thiéu

Thoat
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4.3. Co s dit liéu

Thém Contact
STT Tén truong | Kiéu truong Do rong Ghi cht
1 ID Text Khoa chinh
2 NAME Text
3 PHONE Text
4 DIACHI Text
5 EMAIL Text

4.4.Giao dién chuwong trinh

4.4.1.Man hinh chinh

= Danh Ba HPU

Hinh 4.1:Man hinh chinh

Khi ta an vao tng dyng Danh Ba HPU
s&¢ xuat hién man hinh chinh cua
chuong trinh thir nghiém.
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

4.4.2.Man hinh menu
An vao ki hiéu ba gach goc trai trén

cing man hinh chinh dé ta mé menu

. R o cho ngudi dung c6 thé lya chon.

Danh Ba HPU

Thém 1 contact

E Xem danh sach céc contact
®  Gisithieu ] ) R

Khi mé menu lya chon nhu bén canh
€ Thoat

ta s& thiy c6 4 muc Thém 1 contact,
Xem danh sach cac contact,Gidi thiéu

va Thoat.

Hinh 4.2:Man hinh menu
4.4.3.Man hinh Thém contact

) Ta sé& bat dau véi muc Thém 1 contact
Thém Contact 'R
dau tién.
Nhap Tén:

| M Thém 1 contact
Nhap Email:

O muc Thém contact ta c6 thé thy c6
Nhap Phone: cac phan nhap thong tin nguoi dung
nhu Tén,Email,S6 dién thoai,bia chi
Nhap Bia Chi va anh.
Dé ldy anh ta c6 3 cach:
e LAy anh trong anblum may co
E san.Ta s& dung nat LAY ANH.
e Chuyp anh tryc tiép bang camera
thiét bi.Ta s& dung nat CHUP
e Khong can anh,ta s& thay hinh
THEM X0A mé,C dmh
THOAT Khi ta 4n nat XOA tit ca dit liéu ta
Hinh 4.3:Man hinh Thém Contact nhap Vé_o s duqc x6a hét, tién cho viée
nhap lai thong tin hodc nhap thém cho
Mot nguoi dung khac.

LAY ANH CHUP ANH

Sinh vién:Hoang Viét Anh-CT1901C 70



Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

Ta an vao nut Thém théng tin cta ca
nhan s& dugc dua truc tiép 1én Firebase
va myuc Danh sach contact trong ng
dung.

Nat THOAT dé thoat khéi man hinh.

4.4.4.Man hinh Xem Danh sach Contact

Danh sach Contact HPU

STT:T Hg va tén:Nguyen Thi Thanh Huong
Email:Huongnguyen@hpu.edu.vn
Phone:0916720308

ia chi:Hai Phong

STT:2 Hg va tén:Dang Quang Huy
Email:Huydq@hpu.edu.vn
Phone:0904108946

ia chi:Hai Phong

STT:3 Ho va tén:Vu Manh Khanh
Email:Khanhvm@hpu.edu.vn
Phone:0919288881

ia chi:Hai Phong

STT:4 - Hg va tén:Vu Ngoc Thanh
Email: Thanhvn@hpu.edu.vn
Phone:0945010006

ia chi:Hai Phong

STT:S Hg va tén:Nguyen Thi Thanh Thoan

Hinh 4.4:Man hinh Xem danh ba

4.4.5.Chire ning tim kiém

Ho va tén:Ngo Truong Giang
Email

Phone:0904051206

ia chi:Hai Phong

Hinh 4.5:Chitc ndng tim kiém theo tén

Chuyén sang man hinh Danh sich
Contact HPU ta vé man hinh menu

chon.

E Xem danh sach cac contact

Khi sang man hinh Xem Danh sach
Contact Hpu, ta thiy cac danh sach
nguoi dung xép theo tha tu thém lan

luot nhau.

Pé tim kiém tén minh vira thém thanh
cong bén man hinh Thém Contact sao
cho nhanh nhat, ta 4n vao biéu tuong
kinh 10p phia bén phai goc trén cung
ciia man hinh Xem Contact dé dung
chtic nang tim kiém.,

Chte nang tim kiém nay duoc lap trinh
tim kiém theo tén cho d& nhé va tién
loi cho nguoi dung.VD: ta thuong

khong nhé s dién thoai.
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4.4.6.Stra contact

Hinh 4.6:Nut sua

Nhap Tén:

l\lgé Truong Giang

Stra Contact

Nhap Email:

Nhap Phone:

0904051206

Nhap Dia Chi
Hai Phong
LAY ANH CHUP ANH
SUA HUY

Hinh 4.7:Man hinh sva

Sinh vién:Hoang Viét Anh-CT1901C

Pé stra thong tin ca nhan ta s& dung
thao tac 4n giir vao dong thong tin can
stra € hién hai nut Stra,X0a.

Ta sé chon Swra lap tirc irng dung s€
dua ta dén man hinh stra nhu hink 4.7.
O man hinh sta ta c6 thé sira lai thong
tin can sta,ciing c6 thé thay anh,chup

anh nhu bén man hinh Thém Contact.
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4.47.X6a Contact

Hinh 4.9:Nut Xoa

Ban co chac mudn xéa ?

Hay lua chon bén dudi dé xac nhan

KHONG co

Hinh 4.10:Xac nhan Xoa

Néu nguoc lai nguoi ding muén x6a
thong tin danh ba cia minh trong ung
dung.Nguoi dung an sir dung thao tac
an gitt vao dong thong tin can xoa
gidng nhu phan Stra bén trén, ta chon
nut Xoa.

Khi 4n vao nut xd6a chuong trinh s&
hién thi phan xic nhan xem nguoi
ding c6 chic chan mudén xoéa hay
khong . Néu nguoi dung dong ¥ thi an
CO, khong dong v thi ngudi dung an
KHONG
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4.4.8.Man hinh gi¢i thiéu

s

Firebase la mot dich vu hé thong

end ij:orc Goodgieung cap

ung Moallmgn,
base ban co the an

|en khal va

THOAT

Hinh 4.11:Man hinh giéi thiéu

4.4.9 Thoat ung dung

Ban c¢o chac thoat khoi
app ?

Hay Iua chon bén dudi dé xac nhan

Hinh 4.12:Xdc nhan thodt vng dung

O man hinh nay,ta c6 thé xem thong
tin vé firebase.Trong tuong lai co cac
phan update tng dung s& duoc thong

bao thém ¢ man hinh giai thigu.

Pé thoat chuong trinh ta 4n vao phan

man hinh Menu rdi chon phan Thoat:

w gy

€1 Thoat

Ung dung s& hién thi phan xac nhan
ngudi dung c6 mudn thoat khoi tng
dung khong. Néu ngudi dung dong y
thi 4n CO. Néu khoéng muén thi an
KHONG.
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KET LUAN

Trén day em da khao st trén mat 1y thuyét ddi véi xay dung tng dung Android.
D an hudéng t6i muc tiéu 1ap trinh co sé dit liéu v6i Android Firebase va ung
dung. Trong khoang thoi gian nhat dinh danh cho viéc thuc hién dé tai, nén mot
s6 van dé van chwa dugc hoan chinh. Tuy nhién, dd 4n da dat dugc mot s két
qua:

o Vé ly thuyét: Tim hiéu, nghién ctru duoc céach tao co s¢ dir li¢u trén
Firebase, cac ky thuat l1ap trinh voi co so dit liéu voi Android Firebase va
tmg dung: xdy dung du 4n trén Firebase, kiém tra cip quyén két ndi
Firebase, lay dir liéu tir Firebase vé Android, tim kiém dir liéu, thém, sira,
x0a dir liéu tir Android 1én Realtime Firebase database.

e V& thyc nghiém: Sir dung céc k¥ thuat 1ap trinh véi co sé dir liéu Firebase
dé xay dung duoc tng dung truy xuit co sd dit liéu véi cac thao tac véi
dir liéu nhu: xem, stra, thém, x06a.

Do thoi gian han ché, nén hién tai dd 4n méi chi dung lai & thao tac véi dit licu
khi két nbi Firebase. Trong tuong lai em sé tiép tuc phat trién mg dung hoan
chinh hon,thuc té véi nguoi dung hon.
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Tim hiéu lap trinh co sé dit liéu véi android Firebase va tng dung

TAI LIEU THAM KHAO

Tai liéu tham khao truc tuyén

1. http://khoapham.vn/KhoaPhamTraining/android/snipet/
2. https://duythanhcse.wordpress.com/2018/10/11/phat-trien-ung-dung-co-
so-du-lieu-thoi-gian-thuc-voi-firebase-phan-1/
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