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LOIMO PAU

Hién nay Cong nghé thong tin v6 ciing phat trién thi moi ngudi déu sir dung may
vi tinh hodc di¢n thoai di dong dé lam viéc va giai tri. Do d6 viéc xay dung cac ung
dung cho dién thoai di dong dang 13 mot nganh coéng nghiép méi day tiém nang va hia
hen nhiéu su phat trién vuot bac cia nganh khoa hoc k¥ thuat.

Phan mém, tmg dung cho dién thoai di dong hién nay rat da dang va phong phu
trén cac hé diéu hanh di dong. Cac hé diéu hanh J2ME, Adroid, 10S, Hybrid, Web
bases Mobile Application da rat phét trién trén thi truong truyén thong di dong.

Trong vai nim trd lai day, hé diéu hanh Adroid ra doi voi su ké thira nhitng uu
viét cua cac hé diéu hanh ra doi trude va su két hop cua nhiéu cong ngh¢ tién tién nhat
hién nay. Adroid da nhanh chong la ddi thu canh tranh manh mé& véi cac hé diéu hanh
trude d6 va dang 1a hé diéu hanh di dong cta twong lai va dugc nhiéu nguoi ua chudng
nhat.

Ngay nay, voi su phat trién nhanh chéng ctia x4 hoi, nhu cau giai tri thong qua
dién thoai di dong ngdy cang phd bién, vi vay em di chon dé tai “X4y dung img dung
android nghe nhac offline” véi muyc dich nghién cru, tim hiéu vé Gmg dung nghe
nhac trén android dé c6 thé dap ung nhu cau giai tri 6, giup cho moi ngudi c6 thé thu

gidn thong qua tmg dung mot cach dé dang.



LOI CAM ON

Em xin gui 10i cim on chan thanh nhéat dén quy thay c6 Truong Pai Hoc Dan
Lap Hai Phong, nhitng ngudi da diu dat em tan tinh, di truyén dat cho em nhiing kién
thirc va bai hoc quy bau trong sudt thoi gian em theo hoc tai trudng.

Em xin trin trong giri 101 cam on dén tat ca cac thay co trong khoa Cong Nghé
Thong Tin, dic biét 1a thay gido ThS. Phung Anh Tuén, thiy di tan tinh huéng dan va
gitp d& em trong sudt qua trinh lam tot nghiép. Vi su chi bao cua thiy, em di c6
nhiing dinh hudng tét trong viée trién khai va thue hién cac yéu cau trong qua trinh
lam dd an tét nghiép.

Em xin cdm on nhiing nguoi than va gia dinh da quan tdm, dong vién va ludn tao
cho em nhiing diéu kién t6t nhat trong sudt qua trinh hoc tap va 1am tét nghiép.

Ngoai ra, em cling xin gui 101 cdm on to1 tat ca ban be, dic biét 1a cac ban trong
16p CT1802 di ludn gan bo, cung hoc tap va gip d& em trong nhitng nim qua va
trong sudt qua trinh thuc hién do 4n nay.

Em xin chén thanh cam on!

Hai Phong, ngay 01 thang 08 nam 2018

Sinh vién

DPoan Hoang Hai



CHUONG 1: HE PIEU HANH ANDROID
1.1. Gi6i thiéu vé hé diéu hanh Android

Android 13 mot hé diéu hanh dwa trén nén tang Linux[1], dugc thiét ké danh cho
cac thiét bi di dong c6 man hinh cam ung nhu dién thoai thong minh va may tinh bang.
Ban dau, Android dugc phat trién boi Tong cong ty Android, voi sy hd tro tai chinh tir
Google va sau nay dugc chinh Google mua lai vao nam 2005.

Chinh m3 ngudn mé cua Android cing véi tinh khong rang budc nhiéu da cho
phép cac nha phat trién thiét bi di dong va céac 1ap trinh vién dugc diéu chinh va phan
phéi Android mot cach tu do. Ngoai ra, Android con c6 mot cong dong lap trinh vién
dong dao chuyén viét cac ing dung dé md rong chirc nang cua thiét bi.

Nho yéu té mé, dé dang tinh chinh cing su phat trién nhanh chéng da khién hé
diéu hanh nay dan tré nén phd bién, két qua 1a mic du duoc thiét ké dé chay trén dién
thoai va may tinh bang nhung gio ddy Android d3 xuat hién trén cac smart TV, may
choi game va mot s6 thiét bi dién tir khac.

Android bit dau véi ban beta dau tién vao thang 11 nim 2007 va phién ban
thuong mai dau tién, Android 1.0, duoc phat hanh vao thang 9 nam 2008. Ké tir thang
4 nam 2009, phién ban Android duoc phat trién, dat tén theo chu dé banh keo va phat
hanh theo thu tu bang chir cai: Cupcake, Donut, Eclair, Froyo, Gingerbread,
Honeycomb, Ice Cream Sandwich, Jelly Bean, Kitkat, Lollipop, Marshmallow,
Nougat, va bay gio 1a Oreo.

Ky nguyén cua Android chinh thirc bat dau vao ngay 22 thang 10 nam 2008, khi
chiéc dién thoai T-Mobile G1 bat dau duoc ban ra tai My. Vao thdi gian dau, rat nhiéu
tinh nang co ban bi thiéu sét nhu: ban phim 4o, cam tng da diém va tinh ning mua
mg dung van chua xuét hién. Tuy nhién, mot sd tinh ning ciing nhu giao dién dic san
ctia hé diéu hanh nay da khai ngudn tir chiée G1 va trd thanh nhiimg yéu t6 khong thé
thiéu trén Android sau nay.

Su phat trién ctia hé diéu hanh Android:

e Thanh thong bao vudt tir trén xudng (Notification bar): Ngay tir nhimng
ngdy dau tién ctia Android, thanh thong béo nay da danh dau mét budc quan
trong ma trude day chua hé c6 hé diéu hanh nao lam dugc - dua tit ca thong
tin tin nhan, tin thoai hodic cac cudc goi nhd chi vai thao tac vudt xudng.
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Hinh 1.1.1. Thanh thng béo ¢ phién ban thoi ky dau(trai) so véi phién ban
Android 8.1(phai)

e Man hinh chinh (Home Screen) va cac widget: Mot diém khac biét giita
Android so vdi cac hé diéu hanh khac 14 phan man hinh chinh ctia minh. Bén
canh viéc thay d6i duoc hinh nén, Android con cho phép nguoi ding tiy bién
man hinh chinh cia minh v6i nhiéu widgets kém theo, chang han nhu dong
hd, lich, trinh nghe nhac, dua cac icon ing dung ra ngoai hodc tham chi cé thé
can thiép sau hon dé thay doi toan b giao dién man hinh Home Screen nay.
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Hinh 1.1.2. Man hinh chinh ctia Android 1.0(trai) so v&i Android 8.1(phai)

° B@)ng bd va tich hop chat ché véi Gmail: Vao thoi diém dién thoai G1 dugc
ban ra, Gmail di hd trg giao thirc POP va IMAP dé tich hop véi cac trinh
email trén di dong. Tuy nhién, lac biy gio khong co bat ki san pham nao ¢
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thé hd tro duoc hoan toan nhiing tinh ning wu viét nay ciia Gmail. Mai cho
dén khi Android 1.0 xuét hién, van dé nay da duoc khic phuc va G1 tro thanh
chiéc dién thoai mang lai trai nghiém Gmail t6t nhét trén thi truong luc bay

gio.
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Hinh 1.1.3. Gmail trén Android thoi ky dau

Kho tng dung Android Market: That kho c6 thé tuong twong mét chiée
smartphone ma khong hé c6 kho tmg dung, nhung vao thoi diém Android méi
ra mat, g?m nhu khong ¢ bat ki dién thoai nao c6 kho ung dung nao dugc tich
hop va chinh Android d3 mé dau cudc cach mang tmg dung di dong nay.
Android Market trén G1 thoi by gid co rat it img dung va giao dién cuc ky
don gian, hon nira tinh ning mua tmg dung trén phién ban nay van chua duoc
xuat hién mii cho dén nim sau - nhirng van dé nay dé hiéu vi thoi diém nay
Android chi mé1 duoc khai sinh nén moi thir con kha tho so.
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Hinh 1.1.4. Hinh anh Store cia Android 1.0(trai) va Android 8.1(phai)
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e Giao dién: Google di phat trién giao dién Android phién ban 1.0 v&i su hd tro
tir TAT, viét tit tir The Astonishing Tribe, mot cong ty thiét ké twong tac cta
Thuy Pién. Dau 4n rd rang nhat ma TAT dé lai trén phién ban Android tir
phién ban 1.0 cho dén 2.2 chinh 1a widget dong hd kim nam ngoai Home
Screen tuy don gian nhung rat dep mét. Cong ty nay sau d6 nging hop tac voi
Google va bi RIM mua lai dé tap trung phat trién san pham Blackberry ciing
nhu nén ting BBX sau nay.

1.2. Kién triic co ban ciia hé diéu hanh Android

Android gébm nam phan chinh sau duoc chira trong bon 16p:

APPLICATIONS

Home Contacts Phone Browser

J ( J { J | JL_- ]

APPLICATION FRAMEWORK

[ Activity Manager ] [ Window Manager ] [ Content Providers ] [ View System ]

[ Package Manager ] Telephony Manager Resaurce Manager ] Location Manager ] [ Notification Manager ]

LIBRARIES ANDROID RUNTIME
[ Surface Manager ] [ Media Framewaork ] [ SQlLite ] Core Libraries
[ OpenGL /ES ] [ FreeType ] [ WebKit ] Dalvik Virtual Machine

[ = -

=

LINUX KERNEL

[ Display Driver Camera Driver J [ Flash Memaory Driver J [ Binder (IPC) Driver J

Wi-Fi Driver

[ Keypad Driver ] [ J [ Audio Drivers ] [ Power Management ]

Hinh 1.2.1. Kién tric hé diéu hanh Android

1.2.1. Nhan Linux

Android dya trén Linux phién ban 2.6 cho hé théng dich vu c¢dt 16i nhu security,
memory management, process management, network stack, and driver model. Kernel

Linux hoat dong nhu mdt 16p triru twong hoa gitra phan cimg va phan con lai caa phan

mém stack.
1.2.2. Thu vién

Android bao gém mot tap hop cac thu vien C/C++ dugc s dung boi nhiéu thanh

phan khac nhau trong hé théng Android Piéu nay dugc thé hién thong qua nén tang

ung dung Android. Mot s6 cac thu vién co ban duoc liét ké dudi day:

e H¢ théng thu vién C: mot BSD ¢6 nguén géc tr hé thé)ng thu vién tiéu chuan

C (libc), diéu chinh dé nhing vao cac thiét bi dua trén Linux.
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e Thu vién Media - dua trén PacketVideo's OpenCORE; cac thu vién ho tro
phat lai va ghi 4m ctia am thanh pho bién va cac dinh dang video, ciing nhu
cac tap tin hinh anh tinh,bao gém ca MPEG4, H.264, MP3, AAC, AMR, JPG,
and PNG.
e Bé&mit quan Iy - Quan 1y viéc truy xudt vao hé théng hién thi.
e LibWebCore - mot cong cu trinh duyét web hién dai ma quyén han ca hai
trinh duyét web Android va xem web nhtng.
e SGL - b6 hoa 2D co ban ctia may.
e Thu vién 3D - mét thuc hién dua vao OpenGL ES 1.0 APIs; cac thu vién st
dung phan cimg tang téc 3D (néu co), téi oju hoa cao rasterizer phan mém
3D.
e FreeType - v€ phong chit bitmap va vector.
SQLite mdt cong cu co s¢ dir liéu quan hé manh mé va nhe ¢ san cho tat ca cac
ung dung.
1.2.3. Thuec thi

Android bao gdm mét tap hop cac thu vién co ban ma cung cap hau hét cac chirc
nang c6 sin trong cac thu vién 15i cia ngon ngir lap trinh Java.Tét ca cac (mg dung
Android déu chay trong tién trinh riéng.May 4o Dalvik da duoc viét dé cho mot thiét
bi c6 thé chay nhiéu may 4o hiéu qua.Cac VM Dalvik thuc thi cac tip tin thuc thi
Dalvik (dex).Dinh dang duoc t6i wu héa cho bd nhé tdi thiéu. VM 1a dua trén register -
based, va chay cac 16p da dugc bién dich bdi mot trinh bién dich Java dé chuyén doi
thanh céc dinh dang dex.Cac VM Dalvik dya vao nhan Linux cho cic chic nang co
ban nhu ludng va quan 1y bo nhé thap.
1.2.4. Nén tang Android

Bang cach cung cip mot nén tang phét trién md, Android cung cap cho cac nha
phat trién kha ning xay dung cac tng dung cuc ky phong phu va sang tao. Nha phat
trién duge tu do tan dung céac thiét bi phﬁn cung, thong tin dia diém truy cap, cac dich
vu chay nén, thiét lap h¢ théng bao dong, thém céc thong bao dé cac thanh trang thai,
va nhiéu, nhiéu hon nita.Nha phat trién c6 thé truy cip vao cac API cung mot khudn
khé duoc st dung boi cac tmg dung 16i. Cac kién trac tmg dung duoc thiét ké dé don
gian hoéa viéc sir dung lai cac thanh phﬁn; bét ky trng dung c6 thé xuit ban kha nang
ctia va (mg dung nao khac sau d6 c6 thé sir dung nhiing kha ning (c6 thé han ché bao
mat dugc thue thi bai khuon kho). Co ché nay cho phép cac thanh phan tojong ty s&
duoc thay thé boi nguoi st dung.

Co ban tat ca cac ung dung 1a mot bd céc dich vu va cac hé théng, bao gém:

e Mot tap hop rat nhidu cic View c6 kha ning ké thira 1an nhau dung dé thiét ké

phan giao dién tng dung nhu: gridview, tableview, linearlayout

13



e Mot “Content Provider” cho phép cac ung dung c6 thé truy xuat dir liéu tir
cac ung dung khac (chang han nhu Contacts) hodc 1a chia sé dit liéu giita cac
ung dung do.

e Mot “Resource Manager” cung cap truy xuat toi cac tai nguyén khong phai 1a
ma ngudn, chang han nhu: localized strings, graphics, and layout files.

e Mot “Notifycation Manager” cho phép tit ca cac tmg dung hién thi cac
custom alerts trong status bar. Activity Maanager duoc dung dé quan 1y chu
trinh séng ctia tng dung va diéu hudng cac activity.

1.2.5. Tang ting dung

Tang tmg dung (Application) 1a tang giao tiép véi nguoi dung véi cac thiét bi
Android nhu Danh ba, tin nhan, tro choi, tién ich tinh toan, trinh duyét... Moi ing
dung viét déu nam trén ting nay.

1.3. Giao dién hé diéu hanh Android

Giao dién nguoi dung ctia Android dua trén nguyén tic tac dong truc tiép, sir
dung cam ung cham tuong tu nhu nhitng dong tac ngoai do1 thuc nhu vudt, cham, kéo
gidn va thu lai dé xur 1y cac ddi twong trén man hinh. Su phan tng véi tac dong cia
nguoi dung dién ra gﬁn nhu ngay lap tuc, nham tao ra giao dién cam Uing muot ma,
thuong dung tinh ning rung cua thiét bj dé tao phan hdi rung cho ngudi dung. Nhing
thiét bi phan cimg bén trong nhu gia téc ké, con quay hdi chuyén va cam bién khoang
cach duoc mot sd Gmg dung st dung dé phan hdi mot sé hanh dong khac cua ngudi
ding, vi du nhu diéu chinh man hinh tir ché d6 hién thi doc sang ché d¢ hién thi ngang
tiry theo vi tri cia thiét bi, hodc cho phép ngudi dung lai xe dua bang xoay thiét bi,
gibng nhu dang diéu khién vo-lang.

Céc thiét bi Android sau khi khai dong s& hién thi man hinh chinh, diém khoi dau
véi céac thong tin chinh trén thiét bi, twong tu nhu khai niém desktop (ban 1am viéc)
trén may tinh dé ban. Man hinh chinh Android thudng gom nhiéu biéu twong (icon) va
tién ich (widget); biéu tuong tng dung s& mo tmg dung twong Gng, con tién ich hién
thi nhitng ndi dung sdng dong, cip nhat ty dong nhu du bao thoi tiét, hop thu cua
ngudi ding, hodc nhitng mau tin thoi sy ngay trén man hinh chinh. Man hinh chinh c6
thé gébm nhiéu trang xem dugc bang cach vudt ra truée hodc sau, mic du giao dién
man hinh chinh cta Android c6 thé tily chinh & mirc cao, cho phép nguoi dung tu do
sap dat hinh dang cling nhu hanh vi caa thiét bi theo s& thich. Nhitng ing dung do cac
hang thir ba ¢6 trén Google Play va cac kho ing dung khéac con cho phép nguoi dung
thay doi "cha dé" ciia man hinh chinh, tham chi bit chuéc hinh dang ciia hé diéu hanh
khac nhu Windows Phone chéng han. Phan 16n nhiing nha san xuét, va mot sd nha
mang, thuc hién thay d6i hinh dang va hanh vi cua cac thiét bi Android cua ho dé phan

biét v&i cac hang canh tranh.
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O phia trén cung man hinh 1a thanh trang thai, hién thi thong tin vé thiét bi va

tinh trang két ndi. Thanh trang thai nay c6 thé "kéo" xudng dé xem man hinh thong

bao gém thong tin quan trong hodc cip nhat cua cac tmg dung, nhu email hay tin nhin

SMS méi nhan, ma khong lam gian doan hodc khién nguoi ding cam thay bat tién.

Trong cac phién ban doi dau, nguoi dung cé thé nhan vao thong bdo dé mé ra ung

dung twong tmg, vé sau nay cac thong tin cap nhat duoc bod sung thém tinh ning, nhu

c6 kha nang lap tirc goi nguoc lai khi ¢6 cudc goi nhd ma khdng can phai mé Gng

dung goi di¢n ra. Thong bao s€ ludén nam do6 cho dén khi nguoi dung da doc hodc xo6a

no di.
1.4. Phién ban Android

Phién ban Tén Ngay phat hanh
Android 1.5 Cupcake 27/4/2009
Android 1.6 Donut 15/9/2009
p———
Android 2.0 - 2.1 Eclair 26/3/2009 (phat hanh
lan dauw)
20/5/2010 (phat hanh
Android 2.2 - 2.2.3 Froyo y \P

lan dau)

Android 2.3 - 2.3.7

Gingerbread

6/12/2010 (phat hanh
lan dau)

22/2/2011 (phat hanh

Android 3.0-3.2.6 Honeycomb s a

lan dau)
Android 4.0 - 4.0.4 Ice Cre.am 1,\5;10:2[”1 (phat hanh

Sandwich lan dau)

9/7/2012 (phat hanh
Android 4.1 -4.3.1 Jelly Bean . . \P

lan dau)
Android 4.4 - 4.4 4 Kitkat 3h1"'10;"2D13 (phat hanh

lan dau)

12/11/2014 (phat hanh
Android 5.0 - 5.1.1 Lollipop . \P

lan dau)

5/10/2015 (phat hanh
Android 6.0 - 6.0.1 Marshmallow IS D

lan dau)

22/8/2016 (phat hanh
Android 7.0-712  |Nougat clereuis (p

lan dau)

21/8/2017 (phat hanh
Android 8.0 - 8.1 Oreo \phat han

l&n dau)

Hinh 1.4.1. Lich str ra do1 ctia cac phién ban android
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1.3.1. Phién ban Android 1.5

Android 1.5 Cupcake c6 1€ c6 vai tro cuc ki quan trong trong qua trinh truéng
thanh ctua Android khi n6 bd sung cho hé diéu hanh nay nhiing tinh ning ndi bat gitp
né canh tranh véi cac nén tang d6i thu khac[2]. Py ciing 13 ban Android dau tién
dugc Google goi tén theo cac moén dd an véi chir cai bat dau dugc xép theo thu tu
alphabet. V& mit giao dién, Android 1.5 khong c6 nhiéu diém thay d6i so v&i nguoi
tién nhiém ctia minh. Google chi diém thém vai diém dé lam giao dién tréng bong bay,
muot ma hon mot ti, chéng han nhu widget tim kiém c6 dd trong sudt nhe, biéu tuong
app drawer c6 mot s6 hoa van nhé méi, v.v. Noi chung, giao dién khong phai 13 mot
diém nhan ctia Android 1.5 ma nguoi ta quan tim nhiéu hon dén cac tinh nang mdi ma
n6 mang lai.

1.3.2. Phién ban Android 1.6

Phién ban Donut nay, mic du chi thém c6 0.1 vao ma s6 ciia Android 1.5 nhung
né ciing mang lai nhiéu cai tién dang gid. Mot vai diém trong giao dién duoc cai thién,
vai tinh nang nhé duoc thém vao, cudi cing 1a hd trg cho mang CDMA. B6 sung tinh
nang c6 thé chay trén nhiéu do phan giai va ti 16 man hinh khac nhau, cho phép nhimg
thiét bi c6 nhiéu do phan giai hon 1a 320 x 480. Hién nay, chiing ta c6 nhiing chiéc
smartphone Android chay ¢ d0 phan giai QVGA, HVGA, WVGA, FWVGA, qHD, va
720p. Vai chiéc may tinh bang con dat mtrc 1920 x 1080 nifa.

1.3.3. Phién ban Android 2.0 - 2.1

Pau thang 9 nam 2009, Android 2.0 Eclair da dugc ra mat trén chiéc Motorola
Droid cung céac tinh nang moi:

Hb tro nhiéu tai khoan nguoi dung: 1an dau tién, nhiéu tai khoan Google co thé
duoc dang nhép trén cung mot thiét bi chay Android. Tai khoan Microsoft Exchange
ciing dugc hd tro trong Eclair. Ngudi dung c6 thé duyét qua danh ba, email cua timg
tai khoan. Google gio day cho phép nhimg nha phat trién bén thr ba tich hop dich vu
ctua ho vao trong muc Account nay, déng thoi ho tro tu dong dé)ng b0 hoa.

e Quick Contact: khi cham vao mét s6 lién lac nao d6, cd6 mot menu nho s& xuat
hién dé ban tuong tac theo nhiéu cach: gui email, goi di¢n, nhin tin va hon
thé nita. Mién 14 noi ndo c6 biéu twong contact xuat hién 1a noi d6 c6 thé dung
Quick Contact. Sau nay c6 thém Twitter, Facebook va nhiéu dich vu dong bd
khéc cting tich hop tinh nang riéng ctia minh vao Quick Contact.

e Cai tién ban phim ao: Gibéng vdi chiéc G1, Droid/Milestone c6 mot ban phim
QWERTY day du dang truot ngang nhung Google cho phép ngudi dung sir
dung thém ban phim ao ma hang da thiét ké lai. Mac du tinh ning cam tng
van con mot diéu xa voi véi Android vao lac do (trinh duyét, ban dd va ca cac

phan mém khac khéng hé dung duogc tinh ning hai ngén tay dé phéng to, thu
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nho,...) nhung Eclair lai st dung dir liéu multitouch tir ban phim dé xac dinh
diém cham thir hai trong lic ngudi ding g nhanh. Po chinh x4c cua ban
phim 4o trén Android 2.0 nho d6 da duoc cai tién dang ké.

e Trinh duyét méi: Mac du chua ho trg cam ung da diém nhung trinh duy¢t trén
Android 2.0 ciing c6 nhiéu diém nang cdp dang khen. Google di hd tro
HTMLS3, bao gdom ludn kha nang phat video & ché do toan man hinh. Hop dia
chi két hop v6i thanh tim kiém (gidng véi trinh duyét Chrome) ciing lan dau
xuét hién trén Android. Dé bu lai cho tinh ning cam tmg da diém, trinh duyét
moi hd tro cham hai lan dé phong to noi dung trén man hinh, kém theo do 1a
hai nit Zoom in, Zoom out.

e Giao dién mdi: cac biéu twong gio day di dep hon, sang trong hon, gon gang
hon nhiéu so véi trude. Widget ciing dugc thiét ké mai dé twong thich véi do
phan giai cao trén Droid. Giao di¢én menu cling dep hon nira.

Android 2.1 ra mat cha yéu dé stra 15i va thém ham API dé lap trinh vién can
thiép sau hon vao hé thdng nhung n6 di hd trg thém vai tinh nang 1y thi nhu Live
Wallpaper, chuyén giong néi thanh vin ban va mot man hinh khéa méi. Android 2.1
duoc danh ddu boi su ra doi cua chiée Nexus One do HTC san xuét, chiée dién thoai
Nexus déu tién chay Android chuan ctua Google.

1.3.4. Phién ban Android 2.2 -2.2.3

Android 2.2 Froyo duogc ra mat trong nam 2010. Nexus One 1 chiéc dién thoai
dau tién duoc nang cap lén Android 2.2, sém hon nhiéu so véi tat ca cac hang khac.
Giao dién man hinh chinh di duogc thay doi, tir 3 man hinh chinh ting 1én thanh 5 man
hinh. Google d3 c6 nhiéu cd ging dé giao dién Android dugc vui va dep hon, dé dung
hon, bt kip phan nao vdi giao dién cta bén thir ba nhu HTC Sense chang han.

Froyo con c¢6 mét trinh xem anh mdi voi kha nang hién thi hinh anh 3D: nghiéng
may thi ddy anh s& nghién theo, dong thdi né mang trong minh nhiéu hiéu tmg chuyén
dong dep mit khac.

Mot trong nhitng thay d6i noi bat ¢ phién ban Froyo la tinh nang USB tethering
va Wi-Fi hotspot. Cac thay ddi khac 13 hd trg dich vu Cloud to Device Messaging
(C2DM), cho phép day thong béo. Ngoai ra con cai thién toe d6 tmg dung, duoc hién
thuc thong qua bién dich JIT. Nhiéu tinh ning bio mat méi ciing xuat hién.

1.3.5. Phién ban Android 2.3 - 2.3.7

Khoang ntra ndm sau khi Froyo xuét hién, Google da tr¢ lai véi ban Android 2.3
Gingerbread. Google giéi thiéu nd véi nhiéu tinh ning méi, tap trung vao viéc phat
trién game, da phuong tién va phuong thirc truyén thong moi. Bén canh d6, chiéc
Nexus S do Samsung san xuét ciing xuat hién voi vai tro 1 nguoi ké nhiém cho Nexus

One. Nexus S c6 vai thay doi nho so véi nguoi anh em Galaxy S.
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Giao dién Gingerbread duoc tinh chinh rit nhiéu, gitp nguoi ding lam cha dé
dang hon, dé sur dung hon, va tiét kiém nang luong hon. Mot bd mau don gidn voi mau
nén den khién cho thanh thong béo, menu va cic thanh phan giao dién khac ndi bat
1én. Nhitng cai thién trong menu va thiét 1ap gitip nguoi dung diéu hudéng dé dang hon.

Gingerbread str dung nhan Linux phién ban 2.6.35.

1.3.6. Phién ban Android 3.0 - 3.2.6

Honeycomb 14 phién ban Android danh riéng cho may tinh bang, va san pham
dau tién dung hé diéu hanh nay Motorola Xoom. Mic di Android 3.0 khong c6 nhiéu
ddu 4n dic biét trén thi truong nhung né 13 nén tang cho Android 4.0 véi cac tinh ning
nhu. Ngoai ra, Honeycomb con hd trg cho viéc bd cuc ung dung theo nhiéu cot dé
hudng dén viéc hd trg may tinh bang tot hon.

1.3.7. Phién ban Android 4.0 -4.04

Cudi nam 2011, Google chinh thirc gigi thiéu dién thoai Galaxy Nexus, thiét bi
dau tién trén thi truong st dung Android 4.0 Ice Cream Sandwich. C6 thé noi
Android 4.0 13 sy thay d6i 16n nhét trong lich sir phat trién ciia Android tinh dén ngay
viét bai nay. Android 4.0 hd tro mot bo font méi tén 1a Roboto duge cho 1a tdi wu hoa
dé dung trén cac man hinh d6 phan giai cang ngdy cang cao hon, dong thoi dé hién thi
duoc nhiéu théng tin hon trén man hinh.

Hé thong thong bao (Notification) gia nua cia Android da duoc lam mdi hoan
toan, dep hon, tién dung hon, nhét 1a tinh nang trugt ngang dé xoa tung thong bdo
riéng 1&. Tuong tu nhu vay cho tinh nang Recent Apps va ca trinh duyét cia may. Ban
phim cling duoc lam mdi véoi kha nang ty dong sua 16i cao hon, viéc sao chép, cat dan
chir va ndi dung cling t6t hon bao gior hét.

Pay ciing 14 lan dau tién Google hop nhat hé diéu hanh danh cho smartphone va
cho may tinh bang vao lam mét.

Android 4.0 nhan duoc nhiéu danh gid tich cuc tir cdc nha phé binh, ho khen ngoi
giao dién hé diéu hanh dugc tan trang, gon gang hon so vdi cac phién ban trude, cing
v6i cac cai thién vé hiéu sut va tinh ning. Tuy nhién, cac nha phé binh van cam thiy
cac ung dung gbc ctia Android 4.0 van con thua kém vé chét lugng va tinh ning so véi
cac ung dung tuong duong ciia bén thr ba, va mot s tinh ning méi cua hé diéu hanh,
dic biét 1a "md khoa bang khudn mat", khong can thiét lim.

1.3.8. Phién ban Android 4.1 -4.3.1

Android Jelly Bean danh dau sy ra doi véi chiéc may tinh bang Nexus 7
do Asus san xuét. V& giao dién, khong co nhiéu thay doi so véi Android 4.0, van 1a
man hinh chinh véi thanh dock bén dudi quen thude. Su xuét hién cua Google Now

cho thiy rang Google d3 bat dau budc chan vao viéc canh tranh voi Siri.
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Trén Android 4.1 ban c6 thé tim kiém bang giong no6i va cac két qua tra khong
chi don gian la nhirng dong tim kiém nita ma né duoc thiét ké theo dang thé dd hoa,
thong minh hon, truc quan hon. Khong chi tim kiém theo yéu cau. Nhung ¢ 1& quan
trong hon hét cua Jelly Bean khong phai 13 vé giao dién hay tng dung méi ma vé
Project Butter giip mang lai d0 muot chua timg ¢6 cho Android.

Ngay 30 thang 10 nam 2012, Google chinh thiic tuyén bd cap nhat hé diéu hanh
Android ctia hang 1én phién ban 4.2 va van giit nguyén tén goi "Jelly Bean”. Puogc
hang goi 1a "mot huong vi méi cua Jelly Bean", Android 4.2 mang trong minh nhiéu
tinh nang moi nhu hd trg Miracast, ban phim c6 thé nhép liéu bang cach vé cac dudng
nét tu ki tu nay dén ki tu khac, ché do chup anh toan canh Photo Sphere, ing dung
Gmail mdi va con rat nhiéu thir khac nira.

Mot cai tién 16n va quan trong ctia Android 4.2 d6 14 viéc hd tro nhiéu tai khoan
nguoi dung trén may tinh bang dé c6 thé dé dang chia sé trong gia dinh hodc noi lam
viéc. Moi tai khoan s& co dir liéu app cua riéng ho. Vi du, ngudi dung A cai game
Angry Birds, nguoi nay choi va da ghi duoc mot s6 diém ciing nhu 1én dugc man cao
hon. Khi nguoi B sir dung may bang tai khoan khac, game nay van hién dién trén may
nhung dudi dang mot ban cai méi, khong c6 san data ctia ngudi A.

Lai thém mot thé hé Jelly Bean nita va lan nay 1a Android 4.3. Ngay 24/7/2013,
Google da chinh thirc ra mét hé diéu hanh nay song song vdi chiéc Nexus 7 (2013).
Pay 1a phién ban Android médi nhat dang c6 mat trén thi truong va di kém nhiing tinh
ning moi nhu hd tro két ndi Bluetooth Smart, bd API OpenGL ES 3.0, bd sung tinh
nang st dung Wi-Fi dé dinh vi ngay ca khi nguoi dung tat két ndi ndy di cing nhiéu
thay doi 16n nho khac. Bén canh tinh nang Multi User ciia Android 4.2 nhu d3 néi &
trén, Google bd sung thém mat tinh nang mdi cho Android 4.3 d6 1a Restricted Profile.
MGdi thanh vién s& c6 mot "hd so" riéng ctia minh va chi ¢6 thé lam duoc nhiing gi
duoc chi dinh trong "ho so". Vi du, cha me c6 thé khoa tinh ning in-app purchase ciia
mot tng dung nao d6 dé ngan con tré vo tinh mua hang trim USD. Ngoai ra, khi ap
dung vao méi trudng doanh nghiép thi né s& cho phép ngudi quan tri phan quyén cho
nhan vién dé dang hon.

1.3.9. Phién ban Android 4.4 -4.44

Google tiét 16 thém rang "muc tiéu ctia chiing t6i véi Android KitKat d6 13 mang
trai nghiém Android dang kinh ngac dén cho moi nguoi". Android Kitkat xuat hién
dau tién trén chiéc smartphone Nexus 5. Nhitng cai tién trén Android Kitkat bao gom
Ché d6 toan man hinh - Immersive Mode, Hiéu ung chuyén cianh man hinh -
Transition Manager, Storage Access Framework, Chromium WebView, NFC,Cong
hdng ngoai - Infrared Blasters ...
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Giao di¢n: Tong mau chu dao cua font chir 1a xanh va den dugc st dung trén
Android Jelly Bean dugc Google thay d6i bang tong mau den va ghi trén Android 4.4
Kitkat vira ra mat, thé hién 13 & céc dong chir trén thanh thong bao Notification. Bén
canh d6, Android Kitkat cting c6 b biéu tuong, folder médi, giao dién nhin chung dugc
lam phang bét, loai bo cac chi tiét d6 bong va thém hiéu ung trong sudt vao nhiéu
phan, nhu ba phim 4o bén dudi hay thanh thong bao & phia trén.

Du 1a phién ban m&i, Android 4.4 Kitkat lai khong doi hoi cu hinh phéan cling
manh hon, thdm chi hd trg t6t ca nhitng thiét bi cii v6i phan cting khong cao, nhu c6
RAM chi dat dung luong 512 MB. Hé diéu hanh méi duge Google tdi wu kha ning
hoat dong, cho hi¢u nang cao hon té1 1,6 lan phién ban trudc.

1.3.10. Phién ban Android 5.0 -5.1.1

Sau hon mét nam Android 4.0 KitKat ra mat, Google da chinh thirc trinh lang
phién ban hau dué méi nhét véi tén goi Android Lollipop, dugc danh gid 1a hé diéu
hanh c6 nhiing thay d6i rd rét va dang ké nhat trong lich str Android tir trude dén nay.

Mot trong nhimg thay di 16n nhét trong Lollipop 1a dugc thiét ké lai giao dién
ngudi dung duge xay dung dua trén ngdn ngit thiét ké goi 1a Material Design. Nhitng
thay doi khac bao gdm cai tién thanh thong bao, ¢6 thé truy cdp tir man hinh khoa va
hién thi trong img dung nhu banner trén man hinh. Google con thay doi bén trong nén
tang nay, v&i Android Runtime (ART) chinh thirc thay thé cho Dalvik dé cai thién hiéu
nang Ung dung, va tdi wu hoa viée st dung pin, goi ndi bd 1a Project Volta.

1.3.11. Phién ban Android 6.0 - 6.0.1

Vao ngay 5 thang 10 ndm 2015 thi Google da gidi thiéu dén ngudi dung phién
ban Android ké tiép v6i ma hiéu Marshmallow. Vi nhitng thay d6i dot cap nhat nay
tuy nho nhung thién vé xu hudng hoan thién twong tic ngudi dung, cho mot trai
nghiém tuyét voi hon.

Vé mit giao dién nguoi ding, man hinh chinh c¢6 vé c6 kha it thay doi so véi
phién ban trudc ngoai trr logo Google, tuy nhién khi ban vao trong Menu ung dung
ban c6 thé thiy kha nhiéu thay ddi. Cac ung dung duoc bd tri va cudn xudng theo
chiéu doc, & phia trén cung la thanh tim kiém va c6 mot diém tha vi 1a may s€ tu dong
01 y cho ban bdn tmg dung dé st dung tiy theo tirng dia diém ma ban dang 6.

Tinh ning méi Now on Tap: khi & man hinh cta bat ky Gng dung (vi du trinh
duyét web) dang hién thi thong tin, ban c6 thé giit nut home va may sé bat dau "quét"
nhimg thong tin dang duoc hién thi trén man hinh, giri vé Google va Google s& phan
hdi lai cho ban nhiig thong tin, goi ¥ ¢6 ich lién quan. Viéc tich hop Google theo cach
nay nang trai nghiém ngudi dung 1én mot tim cao méi.

Tiét kiém nang luong hon: Khi ¢ trang thai khong st dung, dién thoai Android
d6t pin kha nhiéu néu so sanh vé&i cac dién thoai hé diéu hanh khac. Google di cho ra
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doi ché do Doze dé giai quyét van dé vé pin cho dién thoai nay. Khi may ban khong
dugc st dung, ché d6 Doze s& dugc kich hoat va s& hoat dong hoi giéng nhu khi ban
bat ché do Airplane trén dién thoai vay: khong két ndi, khong thong bao, khong cé bat
ky viéc chay tng dung nao dién ra trong qua trinh ndy dé dam bao cho may & trang
thai tiét kiém nang lugng tbi da co thé. Chi mot sb thong bao quan trong nhu cudc goi,
béo thurc, tin nhén 1a c¢6 thé hién thi trong trang thai Doze nay.

Ngoai ra Android 6.0 ciing mang lai cho ngudi ding mot sb tinh ning méi nhu:
str dung thé SD c¢dm ngoai nhu bd nhé trong hay chinh thirc hd tro nhan dién van tay
va Google Pay.

1.3.12. Phién ban Android 7.0 -7.1.2

Android 7.0 Nougat dugc Google tung ra vao ngay 22 thang 8 nam 2016 va
nhitng thiét bi Nexus s& 13 nhiing chiéc smartphone dau tién dugc cip nhat phién ban
moi nay. Tén goi chinh thirc cia phién ban Android 7.0 da duoc Google xac nhan, do
chinh 12 mét loai keo truyén thong c6 tén Nougat.

Android 7.0 hd tro mot sb tinh nang mdi dang ké nhu:

e HO trg Menu chuyén doi nhanh gilta cac cai dat hé théng: Mot menu
hamburger (biéu twong ddu ba gach nim ngang) da duoc thém vao Cai dit
cua hé théng. Vi du nhu khi ban dang trong phﬁn cai dat Bluetooth ban co thé
nhanh chéng chuyén dén céc cai dit khac cua hé thong bang cach sir dung
Menu bén trai nay.

e Tra 1oi nhanh tin nhan tir thanh thong bao: Trong nhiing bo sung méi, thi day
14 tinh nang mo&i mé va khé gidng v6i hé didu hanh iOS cua Apple. Tin nhin
¢6 thé duoc tra 1oi nhanh tir thong bao ctia chinh né. Véi tinh nang ndy nguoi
dung khong can phai roi khoi tmg dung hién tai dé tra 101 mot tin nhin hodc
tham chi la mo khoa dién thoai.

e Ché d6 chia d6i man hinh: Cudi cung thi Google dd thém tinh ning vao
Android 7.0, day 1a tinh nang ma ban thuong thiy trén cac may tinh bang, cac
dong dién thoai ciia Samsung hay LG. Ngudi dung c6 thé chia man hinh
thanh hai phan, sir dung hai tng dung song song ciing mot Iic. Va ban con ¢o
thé tiiy chon kich thudc ctra s6 cho mdi tng dung bang cach kéo thanh mau
den gitra hai img dung sang trai hodc phai, 1én hodc xubng.

e Trung tam thong bdo duogc lam madi: Trung tam thong bdo da dugc google
thiét ké lai. Cac biéu tuong, phim tat trén thanh thong bao duogc thu gon va
ndi bat hon, ban c6 thé mé rong cac phim tit bang phim mili tén phia bén trai
goc trén man hinh. Céc théng béo chung tir mot tng dung bay gid di duoc tdi

wu gop lai voi nhau thanh mot dong duy nhat va ban c6 thé mé rong bang

21



cach st dung nat mili tén hodc thao tic v6i hai ngoén tay. Giup tdi uu héa
khong gian trong trung tam thong bao.
Ngoai ra con mét s tinh ning dang chi y nhu: hd trg ché do thue té a0 voi VR,
tich hop ché d6 tiét kiém dir liéu, ché do tiét kiém pin Doze duoc cai tién.
1.3.13. Phién ban Android 8.0 - 8.1
Oreo" (tén ma phat trién 13 Android O) 13 phién ban 16n thr tim ctia hé diéu hanh
di dong Android. N6 duoc phat hanh lan dau dudi dang mot phién ban alpha xem
trede cho nha phat trién vao ngay 21 thang 3 nam 2017. Ban xem trudc tha hai dugc
phét hanh ngay 17 thang 5 nam 2017, dugc coi 1a phién ban beta, va phién ban xem
trude thir ba duoc phat hanh ngay 8 thang 6 nam 2017 voi phan API dugc hoan thién.
Vao ngdy 24 thang 7 nim 2017, mot ban xem trude thir tw duoc phat hanh bao gébm
nhiig tinh ning hé théng cudi cing cing véi nhitng sira 161 va cai tién maéi nhat. Oreo
dugc chinh thic phat hanh cong khai vao ngay 21 thang 8 nam 2017. Sau d6 1a
Android 8.1 vao ngay 5 thang 12 nam 2017. Oreo c6 mdt s cap nhat méi, nhiu diém
cai tién so v&i ban tién nhiém nhu sideload (cai ung dung khong co trén Store), gidi
han dit liéu cua tng dung nén, thong bao cho cac tmg dung chay & ché do nén, Picture-
in-piture, ty dong dién mat khau trong Gng dung, cai thién thoi lwong pin, Project
Treble...
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CHUONG 2: MOI TRUONG PHAT TRIEN UNG DUNG ANDROID STUDIO

2.1. Giéi thiéu irng dung Android Studio

Android Studio 1& mét nén tang IDE' (integrated development environment)
dung dé phat trién cac tmg dung android, dugc Google release vao khoang dau niam
2015 thay thé cho ban Eclipse cii. Android Studio duoc phét trién dya trén IntelliJ
IDEA Community Edition - cong cu lap trinh tot nhat cho java, gitip cho céc lap trinh
vién tao g dung, thuc hién céc thay d6i mot cach d@ dang, bén canh doé co thé xem
trude trong thoi gian thyuc va thiét ké giao dién dep hon truée. Tiéng Viét ciing da
duogc tich hop trong Android Studio. Pac biét, Android Studio cho phép nguodi dung
Import Project tir Eclipse sang va logic 1ap trinh cling twong tu.
2.2. Cai dat moi trwong 1ap trinh Android
2.2.1. Cai dit JAVA JDK

— Budec 1: Tai file cai dat tai duong link

http://www.oracle.com/technetwork/java/javase/downloads/index.html
Luwu y: Chon phién ban twong Gng véi hé diéu hanh dung v6i may dang sir

dung.

— Budc 2: M6 file cai dat “jdk-*.exe” dé tién hanh cai dat

— Buéec 3: Cau hinh bién méi truong cho Java

Viéc nay khong bat budc, nhung néu trén may tinh ctia cai dit nhiéu phién ban
Java, thi viéc cau hinh Ia can thiét dé xac dinh phién ban java nao mic dinh duoc sir
dung.

e Trén Desktop, nhan phai chudt vao Computer, chon Properties > Advanced

system settings.

- . - -
System Properties Environment Variables
- —
| Computer Name | Hardwarg | Advanced | System Protection | Remote |
User variables for tran
You must be logged on as an Administrator to make most of these changes. r

Variable Value
Performance
Visual effects, processor scheduling, memory usage, and virtual memary TEMP %USERPROFILE%\AppData\Local\Temp

™F YUSERPROFILE % \AppData\Local\Temp

|
User Profiles I [ = J I ]
Deskiop settings related to your logon — Edi e
E System variables

Variable Value it
Startup and Recovery I |
System startup, system failure, and debugging information NUMGER,_OF P... 1

o5 Windows_NT

Path C:\ProgramData\Orade\Java\javapath;...
— PATHEXT .COM; .EXE;.BAT; .CMD; . VBS; .VBE;. J5;....  ~
|:> Environment Varisbles [ New... I [ Edit... ] I Delete ]
ooy " —r——

Hinh 2.2.1.1. Thém duong dan méi tdi thu muc JDK

! Mbi tuong 14p trinh phat trién tich hop
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e Nhap vao duong dan t6i thu muc JDK.

- =
MNew System Variable - ﬁ

Variable name: JAaVA_HOME
Variable value: C:\DevPrograme\Javaljdk1.8.0_45|
B
QK Cancel ]
"'\-\_\_\_\_'_'_,_o-"’

Hinh 2.2.1.2. Nhap vao dudng dan t6i thu myc JDK

Tiép theo doi tén path 1a da cai dat xong Java JDK

Eraronment Variables. i [ Emvironment Variables i ]
r — R — r _—
{ser varisbles for tran User variables for ran
Variable Vae Vorisble Value
Be VAUSERPROFILE % WprOsta L ocallTemp e WUSERPROFILE % AopDataLocal Temp
™ SRISERPROFILE % \AcpOata Local Temp ™ SHUSERPROFILE % \AopData Local Temp
r
Edit System Variable
i L]
- te — —
bew. | [ E | Qeete | ke roh tiew £dt Delete
Srsten variables Varioble yalue:  SJAVA_HOME% b ProgramData Orac i rmbdbened
\ Varable Vale 2 //“"—"‘ — f Varisble Valve
05 Windows_NT @; Corcel [ Windows NT
Path C: ProgramDasta Orade ava Yavapsthy. .. e —— 2 Path SAVA_HOME % in;C: PrograData\, ..
PATHEXT COM; EXE; BAT; .CMD; . VBS; VEE 55 PATHEXT -COM; EXE; BAT;.CMD; VES;.VEE;.JS;.....
PROCESSOR A... AMDS4 > PROCESSOR A... AMDG4
M. ) [ Edt, | [ oeiete Mew.. ) [ Eat. | [ ooen ]
‘ Cx ) [ome l e )

Hinh 2.2.1.3. D6i tén path

2.2.2 Cai dat Android Studio

a. Cau hinh yéu cau:

Microsoft® Windows® 10/8/7/Vista (32 or 64-bit)
Téi thiéu 4 GB RAM, cé4u hinh dé nghi: 8 GB RAM
O cimng trong it nhat : 20Gb

Do phén giai t6i thiéu 1280 x 800

Java Development Kit (JDK) 7 tré 1én

Lua chon thém cho accelerated emulator: Intel® processor with support for
Intel® VT-x, Intel® EM64T (Intel® 64), and Execute Disable (XD) Bit

functionality

b. Tai file cai dat
Dowload file cai dat: https://developer.android.com/studio
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Save the date! Androld De

re—

z Application

Hinh
c. Cach cai dat

DOWNLOAD WHAT'S NEW

Android Studio Q

s coming to Mountain View, CA on November 7-8, 2018.

DOWNLOAD OPTIONS RELEASE NOTES

2 A

2.2.2.1. Giao di¢n trang web dé tai file cai dat

— Budc 1: M¢ file cai dat va 4n Next

Android Studio Setup = = Android Studio Setup = =

Choose
Choose v

Check the companents you want to install and uncheck the components you don't want to

install. Click Next to continue.

Select compenents to install:

&3]
ndroid Virtual Devics

Space required: 5. 1GB

— Budc 2: Chon “I

Welcome to Android Studio Setup

which features of Android Studio you want to install.

Setup will quide you through the installation of Android
Studio,

Itis recommended that you dlose al other appiications
before starting Setup. This will make it possbie to Update
relevant system files without having to reboot yaur
computer.

Desaription

Click Next to continue.

[Caets ) o
(ot

< Back

Cancel

agree” d€ xac nhan, dong y voi cac diéu khoan va ti€p tuc.
Android Studio Setup - o IEd
License Agreement

Please review the license terms before instaling Android Studio.

Press Page Down to see the rest of the agreement.

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

This is the Android SDK License Agreement (the "License Agreement”).

1. Introduction

1.1 The Andraid SDK {referred to in the License Agreement as the "SDK" and specifically
induding the Android system files, packaged APIs, and SDK library files and tools | if and
when they are made available) is licensed to you subject to the terms of the License

Agreement. The License Agreement forms a legally binding contract between you and W

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Android Studio.

< Back Cancel
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— Budc 3: Chon noi cai dat Android Studio va Android SDK

Android Studio Setup = =

Configuration Settings
Install Locations

Android Studio Installation Location

The location specified must have atleast 500MB of free space.
Click Browse to customize:

D:'\DevPrograms\Android\Android Studio Browse..

Android SDK Installation Location

The location specified must have at least 3.2GB of free space.
Click Browse to customize:

| D:\DevPrograms\Android\sdk| Browse. ..

B e ———
< Back Cancel
—

— Budc 4: Chon Start Menu Folder. O budc nay, co thé tich tao short cut cho
mg dung hoidc khongBAam Install dé bat dau cai dit.

Android Studio Setup = =

Choose Start Menu Folder
Choose a Start Menu folder for the Andreid Studio shorteuts.

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder.

Stud

Accessibility

Accessories

Administrative Tools

fast connect

Google Chrome

Internet Download Manager
Java

Java Development Kit

K-ite Codec Pack
Maintenance

Skype hd

[]Do not create shorteuts
< Back ‘ Install ' Cancel
e ——

— Buéc 5: Cho hé thdng cai dit cac package can thiét cho tdi khi hoan thanh va
bam Next dé tiép tuc.

Android Studio Setup = =

Installation Complete
Setup was completed successfully.

Completed
Delete file: C:\Users\tran\AppData'Local\Templ\android-sdk. 7z ~

Qutput folder: C:\Users\tran\AppData‘Local\Tempnse 79EF . tmp

Output folder: C:\DevProgramsi\Android'sdk

Output folder: C:\DevPrograms\Android\Android Studio

Qutput folder: C:\ProgramDataMicrosoftiWindows\Start Menu'\Programs\Android St...
Create shortcut: C:\ProgramData\Microsoft\Windows\Start Menu'Programs\android ...
Output folder: C:\Users\tran

Create folder: C:\Users\tran!.android\studio

Create folder: C:YUsers\tran\.android\studiojnstaller

Completed

< Back Cancel
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— Budc 6: Bam Finish va click Start Android Studio dé khai dong phan mém.

Android Studio Setup = =

Completing Android Studio Setup

Android Studio has been installed on your computer,

Click Finish to dose Setup.
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2.2.3 May 40 Android Genymotion

a. Yéu cau:

Card d6 hoa OpenGL 2.0.

CPU hb tro VT-x hoic AMD-V va kich hoat thiét 1ap BIOS.

RAM: Téi thicu 1 GB.

Dung luong trong cia 6 cing: It nhat 1a 2GB dé cai dit Genymotion va cac
may 4o chay Genymotion (ddy chi 1a mirc yéu cau tbi thiéu, boi néu sir dung
nhiéu may ao cing lic va c6 nhiéu tng dung, phan mém cai dit thi dung
luong tréng c6 thé dugc yéu cau nhidu hon gap 4 lan).

Pam bao c6 két ndi Internet

Do phan giai man hinh: it nhat 1024 x 768 pixel

Oracle VirtualBox 4.1 tr¢ 1én.

Ngoai ra, nguoi dung can c6 mot tai khoan Genymotion dé c6 thé sur dung.

b. Tai file cai dat:
Dowload: https://www.genymotion.com/fun-zone/
c. Cach cai dat:

Budc 1: Tim téi vi tri luwu file vira tai vé dau tién, sau do click dap chudt trai
vao file d6 dé bat dau tién hanh. Giao dién dau tién s& cho lwa chon ngon ngir
dé st dung.

Budc 2: Tuy theo y mudn ngudi ding ma co thé Next ngay va cai dat
Genymotion ngay tai vi tri duoc goi y hodc chon Browse dé tim vi tri khac.
Budc 3: Tiép tuc Next.

Budc 4: Chon muc Create a desktop shortcut dé tao biéu twong cho phan
mém nay trén may tinh, sau d6 Next tiép. Chon vao Install dé thuc hién cai
dat.

Budc 5: Rat co thé Genymotion s€ tu dong cai thém mot sO phﬁn mém hd tro,
ddng thoi hoi c6 mudn cai diat VirtualBox hay khong? Néu may tinh cua di co
san phﬁn mém VirtualBox m&i nhét rdi thi thoé1, con néu khong, chon Yes dé
cai dit tiép.

Budc 6: TGi day, ngoai cira s6 cai dit Genymotion (s& tam thoi bi dimg lai),
s& thy c6 thém mot giao dién khac dé tién hanh cai dat VirtualBox.

Budc 7: S& khong c6 thém bat ctr phan mém hay thao tac thiét 1ap nao khac,
nén cac co thé yén tam Next téi khi két thuc > Next tiép ndao > Click chon
Yes.

Budc 8: Install.

Budc 9: Bo dau tick & Start Oracle WM VirtualBox va chon véao Finish.
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— Budec 10: Luc nay ctra so cai dit cudi ciing ctia Genymotion xuét hién, Finish
dé két thic qua trinh.
2.3. Thanh phén trong mdt dw an ANDROID
Bao boc mét Project android 1a thu muc app va phia duéi 1a ba thanh phan chinh
ctia mot project trong Android Studio:

% CheckProduct [EAscAndroid\CheckProduct] - ..\app\sre\main\java\comidevinve\checkproduct\MainActivity java [app] - Android Studic

Eile Edit View Navigste Code Analyze Refactor Build Run Iools VCS Window Help

HE & X B Qg « NG v P & 2L |G &|? Q

CheckProduct | |-app [ src [ main [ java ' [0 com [0 dev [ nve | [ checkproduct | (€ MainActivity
5 i Android v @ % | 4 §- | g activity_mainxml € MainActivityjava >
5" 2PP 1 package com.dev.nvc.checkproduct; X g
-l v manifests a
= S AndroidManifest.xml 1 . .

"R T import android.content.Intent;
é > [ com.dev.nve.checkproduct 2 4 import android.support.v7.app.AppCompatActivity;
2 > N com.dev.nve.checkproduct (androicTest) [ 5 import android.os.Bundle;
= > com.dev.nve.checkproduct (test) import android.view.View;
Ny TR 7 import android.widget.Button;
g 7 [ drawable 3 8 import android.widget.ImageButton;
z > [ layout
S > menu . . - P
® 5 P mipmep 10 gs:| public class MainActivity extends AppCompatActivity {
> Eoraw 11
v [ values 12 ImageButton btnDSsanpham;
i calorsaml 13 Button btnAlarm;
i dimensxml 14 @0verride
R = i:;‘g”"" 15 @f protected void onCreate(Bundle savedInstanceState) {..

> (& Gradle Scripts
private veoid Anhxa() {...}

¥ Build Variants

& o
o
41 i g
8 4 2
£ &
H g
= =
i E
* [
B TODO = 6 logaat Terminal % Build () Event Log
[0 Gradle sync finished in 165 124ms (from cached state) (7 minutes ago) 412 CRLF: UTF-8% Context: <no context Y

Hinh 2.3.1. Ciu triic mét project trong Android Studio
2.3.1. Tép cAu hinh Android
a. Gioi thiéu
Trong bat ki mot project Android nao khi tao ra déu c6 mot file

AndroidManifest.xml, file nay duoc ding dé dinh nghia cac screen sir dung, cic
permission ciing nhu cic theme cho ung dung. Ddng thoi né ciing chtra thong tin
vé phién ban SDK ciing nhu main activity s& chay dau tién. File nay duoc ty dong
sinh ra khi tao m¢t Android project. Trong file manifest bao gio cling c6 3 thanh
phan chinh d6 1a: application, permission va version. Hay noi cach khac day 1a file
dung dé config nhing thudc tinh cho tmg dung ciia ma khi ing dung khoi chay hé
diéu hanh c6 thé hiéu duge va xir Ii.

b. Tac dung ctia AndroidManifest

— No dat tén goi Java cho tmg dung. Tén go61 dong vai tro nhu mdt ma nhan dién
duy nhat cho ing dung.

— NO mo ta cac thanh phén cua ung dung - hoat dong, dich vu, ham nhan quang
b4, va trinh cung cap nodi dung ma Gmg dung dugc soan bai. N6 dit tén cac 16p
trién khai ting thanh phan va céng bo cac kha ning ciia ching (vi du, nhimng tin
nhan Intent ma ching c6 thé xir 1y). Nhiing khai béao nay cho phép hé thong

! AndroidManifest
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Android biét cac thanh phan 13 gi va chang c6 thé dugc khoi chay trong nhimng
diéu kién nao.

— No xé4c dinh nhiing tién trinh ndo s& lwu trit cac thanh phan Gng dung.

— N khai bao cac quyén ma tng dung phai c6 dé truy cip cac phan dugc bao vé
cua API va tuong tac voi cac ung dung khac.

— N6 ciing khai bdo cac quyén ma tng dung khac phai co dé twong tac véi cac
thanh phan cta img dung.

— NGO liét ké cac 16p Instrumentation cung cip tinh nang tao ho so va cac thong tin
khac khi tmg dung dang chay. Nhimng khai bdo nay chi xuat hién trong ban ké
khai khi tng dung dang dugc phaét trién va thir nghiém; ching bi loai bo trude
khi tmg dung duogc cong bb.

— N6 khai bao mirc tdi thiéu cua API Android ma Gmg dung yéu cau.

— No liét ké cac thu vién ma ing dung phai duoc lién két véi.

CAu tric tép AndroidManifest.xml

<?xml version="1.0" encoding="utf-8"?>
<manifest>
<uses-permission /> <permission /> <permission-tree
/> <permission-group />
<instrumentation />
<uses-sdk /> <uses-configuration /> <uses-feature />
<supports-screens />
<compatible-screens />
<supports-gl-texture />
<application>
<activity>
<intent-filter> <action /> <category /> <data /> </intent-
filter>
<meta-data />
</activity>
<activity-alias>
<intent-filter> . . . </intent-filter>
<meta-data />
</activity-alias>
<service>
<intent-filter> . . . </intent-filter>
<meta-data/>
</service>
<receiver>
<intent-filter> . . . </intent-filter>
<meta-data />
</receiver>
<provider>
<grant-uri-permission />
<meta-data />
<path-permission />
</provider>
<uses-library />
</application>
</manifest>
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c. Mgt so thé trong AndroidManifest.xml

<uses-permission>.<uses-permission/>: ddy la ci phap lénh dé
xin cAp mot quyén gi d6 khi ing dung twong tac véi dir liéu nao d6 ma google khong
cho phép dung tuy y.

<activity>..</activity>: diy l1a thé dé khai bao cac activity trong tmg
dung va cac thudc tinh ciia activity d6, néu nhu khong khai bao thi khi khai chay tng
dung s& 16i ngay.

<service>..</service>: day 1a mot dich vu chay ngam trén Gng dung cia
ké ca khi ung dung di tit di va khi s dung phai khai bio ching trong
AndroidMainifest.

<receiver>.</receiver>: day la khai bao khi st dung Broadcast
Reciver', cai nay 1a dé ling nghe cac su kién thay d6i cua hé théng nhu khi bat wifi,
khi sac pin...

<uses-sdk>...</uses-sdk>: Theé xac dinh phién ban SDK
2.3.2. Thuw muc Java

Day chinh 14 noi chira cac goi® cua du 4n, c6 thé tao cac goi & day va bén trong la
cac class.

2.3.3. Thuw muc Res

Goi Drawable: Pay chinh 1a thu myc chira cac file hinh anh, config xml... trong
du 4n android.Vi du nhu mudn tng dung sir dung mot hinh anh nao dé 1a backgroud
thi anh do6 s€ bd vao thu muc nay. Hoac mudn diéu chinh mot nut button khi click vao
mau xanh con khi khong click vao mau tring thi s& config trong file xml va luu vao
trong nay.

Géi Layout: Pay chinh 1a thu muc luu cac file xml vé giao dién cua cac man
hinh tGng dung cta. O trén phan s6 mét ¢ cac package lwu céc class, cac class nay sé
két ndi voi cac file xml trong thu muc layout nao dé tao nén moét man hinh cé giao
dién cho nguoi dung thao téc.

Goi Mipmap: Day 1a thu muc ma s€ chira anh logo rng dung chung ta, luc nay
c6 ndi l1a céc file hinh anh s€ duogc chira trong thu muc drawable nhung ngoai 1€ anh
logo thi chira trong thu muc mipmap nay cho chuan.

Géi Values: S& c6 rat nhiéu file & bén trong nhu sau:

e color.xml: day la file dinh nghia cic ma mau trong du an android, khi st

dung mau nao chi can goi tén tén ma mau d3 dinh nghia trong day ra 1a xong.

1 Mot trong céc 16p cia Android
? package
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e dimens.xml: day la file ma sé& dinh nghia ra cac kich thuéc nhu ¢& chit, chiéu
cao, chiéu rong cac view.

e strings.xml: day la file dinh nghia cac doan van ban trong ing dung Android
cta vi du nhu c6 mdt doan van ban ma str dung di st dung lai trong cdc man
hinh khac nhau, khi set cimg ¢ nhiéu noi thi khi can chinh sira thi phai tim hét
tat ca va stra lai. Bay gio dinh nghia doan vin ban d6 trong day va khi dung
thi goi ra sir dung va sau nay chinh sita chi can stra trong day la xong, né s&
apply tit ca moi noi.

e styles.xml: day chinh la noi dinh nghia cac giao dién cua cac file layout trong
thu muc layout dd noi phia trén.Kiéu nhu thé nay nhé, mudn chinh mét nat
Button chiéu cao 10dp, chiéu rong 10dp, mau xanh... va lai st dung kiéu thiét
ké nay & nam man hinh khac nhau. Khong thé mdi man hinh lai dinh nghia lai
nhu thé s& 1am duplicate code (Iip lai) va s& khong tdi wu ti ndo ca. Thay vao
d6 chi can dinh nghia mot file giao dién nhu trén va & mdi man hinh chi can
goi la xong.

2.3.4. T¢p Grade Scripts
Build.grade 1a file dé thiét 1ap cac thudc tinh cho du an android nhu: phién
ban SDK, Vesion ung dung, package, thém thu vién ngoai...
2.4. Thanh phin giao dién
2.4.1. View group
a. Khai niém
Mot ViewGroup 1a mot déi twong duogc sir dung dé chira cac d6i tuong View
va ViewGroup khac dé t6 chirc va kiém soat layout ctia mot man hinh. Cac ddi
tuong ViewGroup dugc st dung cho viéc tao ra mot hé théng phan cép cua cac

dbi tuong View (xem bén dudi) do d6 c6 thé tao cac layout phirc tap hon.

IIHHHHHII

N

ViewGroup ‘ View ‘ ‘ View ‘

N

‘view‘ ‘view‘ ‘view‘

Hinh 2.4.1.1. So d6 phan cip cac thanh phan giao dién
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b. Mt so view group co ban

LinearLayout: Tén tai dé hién thi cac phan tir theo mot thtr tr xép chdng 1én
nhau theo chiéu ngang hoac chiéu doc. LinearLayout cling c6 thé dugc sir
dung dé gan weight cho cic phan tir View con dé cac phan tir dugce cach
khoang trén man hinh theo ti I1¢ turong iing véi nhau.

RelativeLayout: Lép con nay cia ViewGroup cho phép hién thi cac phan tir
trén man hinh twong dbi v6i nhau, cung cap nhiéu tinh linh hoat hon va tu do
trong cach layout ctia xuét hién so vai LinearLayout.

FrameLayout: Puogc thiét ké dé hién thi mot View con tai mot thoi diém,
FrameLayout v& cic phan tir trong mot ngan xép va cung cap mot cach don
gian dé hién thi mot phan tr trén cac kich ¢& man hinh khac nhau.
ScrollView: Mét 16p mé rong cua FramelLayout, 16p ScrollView xur 1y viéc
cudn cac ddi twong con cia nd trén man hinh.

RecyclerView: Lop RecyclerView la mot 16p con cua ViewGroup, né lién
quan dén cac 16p ListView va GridView va né dugc cung cip bai Google
thong qua thu vién hd trg RecyclerView cho cac phién ban Android cii hon.
L6p RecyclerView doi hoi viée str dung cac mau thiét ké view holder dé tai
sit dung phan tir mot cach c6 hiéu qua va ndé hd tro viée st dung mét
LayoutManager, mot thanh phan trang tri, v mot phan tir dong dé lam cho
thanh phan nay vo cung linh hoat va don gian.

CoordinatorLayout: Pugc thém gan day vao thu vién hd tro thiét ké, 16p
CoordinatorLayout sir dung mot d6i twong Behavior dé xac dinh cach cac
phan tir View con s& duoc sap xép va di chuyén khi ngudi dung twong tic véi

ung dung cua .

2.42. View
a. Khai niém

Trong mét tmg dung Android, giao dién ngudi dung duge xay dung tir cac dbi

tuong View va ViewGroup. C6 nhiéu ki€u View va ViewGroup. Tat ca cac kiéu do

duoc goi la cac Widget. Tét ca moi widget déu c6 chung cac thudc tinh co ban nhu 1a

cach trinh bay vi tri, background, kich thudc, 18,...Tat ca nhitng thudc tinh chung nay

dugc thé hién hét ¢ trong ddi twong View. Trong Android Platform, cic screen ludn

duge bd tri theo mot kiéu cu tric. Mot screen 13 mot tap hop cac Layout va cac
widget dugc b tri co thir tur.

b. Mt s6 view co ban trong android
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Tén widget

Chirc nang

TextView Cho phép ngudi dung hién thi mot doan van ban Ién man
hinh ma khong cho phép nguoi dung stra no.
EditText Cho phép nguoi dung nhép, xdéa, sta mdt doan van ban
vao trong do.
C6 nhiéu dang EditText khac nhau nhu: Plaintext, Person
Name, Password, Email, Phone,...
Button Dung dé thiét 1ap cac su kién khi nguoi dung thao tac voi
no.
ImageButton La dang nat bam nhung c6 thé chén thém hinh anh vao dé
giao di¢n thém sinh dong, truc quan hon.
CheckBox Mot dang ntit bam dac biét chi co6 hai trang thai la check

va uncheck.

ToggleButton

Co thé xem n6 nhu mdt Checkbox va c6 kém theo hiéu
g 4nh sang bat/tit thé hién trang thai Check/Uncheck.

RadioButton

Chon mot trong cac Radio

Spinner La view thé hién qua trinh xtr Iy dién ra bén dudi ting
dung, tao cam giac thuc cho nguoi dung. C6 hai dang
progressBar la Large va Horizontal
ListView Chi cho phép chon mot trong nhém lyra chon.
GridView La view duoc hién thi dudi dang ludi gom nhiéu item con
bén trong va ta c¢6 thé tily chinh noi dung ciing nhu cac

d6i tugng ndm bén trong item maot cach tiy .
ViewFlipper Cho phép dinh nghia mdt tap hop nhi€éu View nhung chi

c6 mot View hién thi tai mot thoi diém va hd tro hiéu ung

chuyén doi gitta cac View

QuickContactBage

Hién thi hinh 4nh gan lién véi mot d6i tugng bao gom so
dién thoai, tén, email déng thoi hd tro viee goi, nhén tin
sms, email hay tin nhan tirc thoi (IM - instant message).

ImageView Hién thi hinh dnh
Switch Ton tai hai trang thai dong mo
ProgressBar Thé hién tién trinh, mtc do

C. Thugc tich co ban widget
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2.5.

Tén thugc tinh | Cong dung

layout_width Chicu rong cua control (Tinh theo truc Ox tir goc trén bén
trai qua phai).C6 ba thudce tinh: wrap content (Co dan theo
ndi dung control), match_parent (kich thuoc chiéu ngang
bang kich thuéc ddi twong chira nd)

layout_heigth Chiéu cao cta control (Tinh theo truc Oy tir géc trén bén
trai xudng dudi). C6 ba thude tinh nhu layout:width

text N1 dung hién thi

texcolor Mau chir

background Maiu nén cua view

id Dinh danh cua view

gravity Can 1é cho ndi dung ciia view

textStyle Thiét lap kiéu dang chit: dam, in nghiéng, gach chan
textSize Thiét lap c& chir

fontFamily Thiét lap ho phong chir

inputType Thiét 1ap kiéu nhap dit liéu

hint Doan vin ban goi y cho nguoi dung biét vé chirc ning hay

rang buoc gi do...

Vong doi ung dung android
— Céc Activity trong hé thong dugc quan 1y nhu mot ngin xép activity (activity
stack). Khi mét activity méi bat dau né duoc dit 1én dau cta ngin xép va tre
thanh Running Activity (activity dang chay), dong thoi activity trude do sé
nam ngay phia dudi trong ngin xép d6, va s& khong tré nén visible (nhin
thiy) cho dén khi activity & trén thoat ra khoi ngin xép.
— M0t Activity gom bon trang thai chinh:

e Néu activity ¢ phia trén ctia man hinh (hay & trén cung ciia ngin xép), thi
n6 dang & trang thai active (hoat dong) / running (dang chay). Vi du khi ta
can goi dién thi activity bdm s6 d6 dang & trang thai active.

e Néu activity khong thé tuong tac nhung van nhin thay (khi ma bi che boi
mot activity khac nhung ngudi ding van c6 thé nhin thay n6 & phia sau) thi
activity nay dang ¢ trang thai paused (tam dung). Khi ¢ trang thai nay
activity co thé bi x6a bo bai hé théng khi thiét bi thiéu bd nhd. Vi du khi
c6 mot activity khac dang dialog hién 1én chi che di mot phan cia activity
hién tai thi activity vao trang thai paused.

e Néu activity hoan toan bi che khuat béi activity khac thi né dang ¢ trang
thai stopped (dd ding). Activity nay van giit dugc tit ca trang thai va thong
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tin, nhung khong con hién thi v6i ngudi ding va thuong xuyén bi xéa bo
boi hé thong khi thiéu bd nhé. Vi dy khi ta tit man hinh thi khi d6 activity
vao trang thai stopped.

e Néu activity ¢ trang thai paused (tam dimng) hay stopped (dd dung), hé
théng c6 thé x6a bo activity d6 khoi bo nhé bang cach yéu cau no tu két
thiic hodc xo6a bo tién trinh cia né. Khi acitivty d6 hién thi lai vdi ngudi

dung thi s€ dugc khdi tao lai va khoi phuc lai trang thai trude do.

Activity
launched

v

onCreate()

v

onStart() - onRestart()

¢ '

User navigates
g onResume()

to the activity

App process | Activity
killed \ running

Another activity comes

into the foreground
User returns

+ to the activity
Apps with higher priority |
need memaory onPause()
|
The activity is

no longer visible
g User navigates

+ to the activity
)

onStop()

The activity is finishing or
being destroyed by the system

v

onDestray()

.

Activity
shut down

" /

Hinh 2.5.1. Vong doi cia mot Activity

2.6. Lop Intent
2.6.1. Khai niém

Intent 13 moét thanh phan quan trong trong android. Intent cho phép cac thanh
phan ng dung c6 thé yéu cau cac ham tir cac thanh phan ung dung android khéc.

Intent 1a ddi twong cua 16p android.content.Intent. Mi cua c6 thé giri Intent
vao hé théng Android véi chi dinh thanh phan muc tiéu guri dén.

Mot dbi tuong Intent co thé chta dit liéu thong qua mot ddi tuong cua 16p
Bundle. Dir lidu nay c6 thé duoc sir dung boi cac thanh phén tiép nhan.
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2.6.2. Cac loai Intent

Android hé trg hai loai Intent 1a Intent twdng minh (explicit) va Intent khong
tuong minh (implicit).

Mot irng dung c6 thé x4c dinh thanh phﬁn muc tiéu mot cach truc tiép vao Intent
(muc tiéu duoc yéu cau 13 rd rang) hodc yéu cau hé théng Android danh gia cac thanh
phan di dang ky trén dit liéu dich dé chon ra mot cai dé guri yéu cau dén ( Intent khong
tuong minh).

Intent twong minh (Explicit intents): La nhitng y dinh (intent) chi dinh 10 rang
tén cta cac thanh phan muc tiéu dé xir 1y; trong d6, trudng muc tiéu (tiy chon) duoc
sét mot gia tri cu thé thong qua cac phuong thirc setComponent() hodc setClass().

Vi du tao Intents twong minh:

//Man hinh 1:

//cdch 1:

//St dung Bundle

Intent intentl = new Intent(this, ManHinh2Activity.class);
Bundle bundle = intentl.getExtras();

bundle.putString ("khoal","Giad tri 1");
bundle.putString("khoal","Gia tri 2");

//cdch 2:

//St dung Bundle

Intent intent?2
Bundle bundle2 = new Bundle():;
bundle2.putString ("khoal","Gid tri 1");
bundle2.putString ("khoa2","Gia tri 2");
intent2.putkExtra (bundle?) ;

new Intent(this, ManHinh2Activity.class);

//man hinh 2:
Intent intent = this.getIntent();
String str giatril = intent.getStringExtra ("khoal");

String str giatri2 = intent.getStringExtra ("khoa2");

Intent khong twong minh (Implicit Intents): La nhitng y dinh (intent) khong
chi dinh rd mét muc tiéu thanh phan, nhung bao gdm day du théng tin cho hé théng dé
xac dinh cac thanh phﬁn c6 san 1a tot nhat dé chay cho muc dich d6. Hay xem xét mot
mg dung liét ké cac nha hang c¢6 sdn ¢ gan . Khi bam vao mdt tiy chon nha hang cu
thé, tng dung s& hoi mot tmg dung khac dé hién thi cac tuyén dudng dén nha hang do.
bé dat duoc dicu nay, nd co thé giri mdt y dinh 10 rang truc tiép dén céc ung dung
Google Maps, hoic guri ¥ dinh ngam, ¥ dinh s& dugc chuyén giao cho bat ky ung dung
nao cung cap cac tinh nang ban d6 (map) (chang han, Yahoo Maps).
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Vi du Intents khong twong minh:

//Mdt Intent khéng tudng minh, yéu cdu xem mdét URL

//Mot dudng dadn URL vén 1la mdt thr dugc xem trén trinh duyét
Intent intent = new Intent (Intent .ACTION VIEW,
Uri.parse("//google.com")) ;

startActivity (intent) ;

c. Truyén dir liéu giira cac activities

— Truyén dir liéu dén thanh phan dich

Pé truyén dit liéu cho intent, ta ding phuong thirc putExtras(). Extras 1a mét
cap key/value. key ludn ludn 13 kiéu string. value co thé st dung kiéu dit liéu nguyén
thay hodc d6i twong cuia String, Bundle, ...

Thanh phan tiép nhén c6 thé 1y lai duoc ddi twong intent thong qua ham
getintent(). Bé lay ra duoc dit lidu, tuy thudc vao kiéu dir liéu truyén di, sir dung cac
phuong thirc getStringExtra(), getintExtra();

Vidu:

Intent intent = new Intent (MainActivity.this,
Main2Activity.class);

Intent.putExtra (Y“name”, "My name”) ;

Intent intent = getIntent();

String hoTen = intent.getStringExtra (“name”);

Ta c6 thé sir dung ddi tuong Bundle. Pong géi tat ca dit liéu vao trong Bundle

xong truyén Bundle cho Intent, vi du:

Intent mIntent = new Intent (MainActivity.this,
Main2Activity.class);

Bundle mBundle = new Bundle();
mBundle.putString (key, value);
mIntent.putExtras (mBundle) ;

String value = getlIntent () .getExtras().getString(key);

— St dung Intent chia sé
C6 rat nhiéu img dung android cho phép chia sé dit liéu véi nhimg nguoi khac, vi
du: facebook, G+, Gmail... c6 thé giri dit liéu t6i mot vai thanh phan nao d6. Vi du

dudi day s€ mo ta viéc sir dung intent nhu vay.

Intent intent = new Intent (Intent.ACTION SEND) ;
intent.setType ("text/plain");
intent.putExtra (android.content.Intent .EXTRA TEXT, "News for
you!");
startActivity (intent) ;
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— Ly lai két qua sir liéu tir sub-activity

Mot activity c6 thé duge dong lai théng qua button back trén dién thoai. Trong
truong hop d6, ham finish() s& duoc thuc thi. Néu activity dd duoc khoi chay cung véi
ham startActivity(intent), ngudi goi khong can thiét phai co két qua hodc phan hoi tir
activity ma c6 thé close ngay lap tuc.

Néu start mot activity cing v6i ham startActivityForResult(), nhu vay 1a mong
mudn c6 phan hoi tr sub-activity. Khi mot sub-activity két thuc, ham
onActivityResult() trén sub-activity s& duoc goi va co thé thuc hién hanh dong dua
trén két qua.

Trong ham startActivityForResult(), c6 thé xac dinh hanh dong s& khoi chay.
Hanh dong nay s& mong mudn nhan vé két qua. Mot hanh dong da dugc khoi chay
ciing c6 thé thiét 1ap mot doan mé code ma ngudi goi co thé sir dung dé xac dinh hanh
dong s€ duogc cancel hodc not.

Sub-activity sir dung ham finish() dé khoi tao mot intent méi va truyén dir lidu
cho no. N6 ciing thiét 1ap két qua thong qua ham setResult

public void onClick(View view) {
Intent i = new Intent(this,ActivityTow.class);
i.putExtra ("valuel","This value one for activityTow");
i.putExtra ("Value2", "This value two ActivityTwo");
// set the request code to any code you like,
// you can identify the callback via this code
startActivityForResult (i, REQUEST CODE) ;

Néu str dung ham startActivityForResult(), thi sau khi start activity s& goi dén
sub-activity

Néu ham sub-activity két thiic, nd s& giri dit liéu dén cai dd goi né thong qua
intent. diéu nay duoc xtr 1y trén ham finish()

@Override
public void finish () {
// Prepare data intent
Intent data = new Intent();
data.putExtra ("returnKeyl", "Swinging on a star. ");
data.putExtra ("returnKey2", "You could be better then you
are. ");
// Activity finished ok, return the data
setResult (RESULT OK, data);
super.finish{();
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Mot sub-activity két thuc, ham onActivityResult() trong activity cha s& duoc goi

@Override
protected void onActivityResult (int requestCode, int resultCode,
Intent data) {
if (resultCode == RESULT OK && requestCode == REQUEST CODE)
{
if (data.hasExtra ("returnKeyl"™)) {
Toast.makeText (this,
data.getExtras () .getString ("returnKeyl"),
Toast.LENGTH SHORT) .show() ;
}
}

}

2.7. Share prefenrences
2.7.1. Khai niém
Pay 1a mot class Interface cho phép luu trit va doc dir lidu v6i bang céac cap key

va value va n6 dugc luu dudi dang moét file xml, dir li€u n6 co thé luu 1a & dang
nguyén thuy nhu: int, float, string, boolean, long. Dt li¢u cua Shared Preferences sé&
duoc luu & trong tmg dung android ludn chinh vi thé néu cac xoa tmg dung di hoic 14
xo04 dit liéu app thi dit liéu nay s& hoan toan bi bién mét.
2.7.2. Cach sir dung
a. Lwu dir liéu xudng Shared Prenfernces

Pau tién, dé luu dir lidu xudng thi s& khoi tao mot ddi twong (bién) thude
kiéu Shared Preferences, v6i ct phap nhu sau:

SharedPreferences sharedPreferences = getSharedPreferences
(SHARED PREFERENCES NAME, Context.MODE PRIVATE );

SHARED_PREFERENCES_NAME: la tén cua file Shared Preferences.

Context. MODE_PRIVATE: day 1a mot ché do bao mat dit liéu trong android,
khi dé nhu vdy c6 nghia 1a chi cho Gmg dung hién tai truy cip vao file Shared
Preferences nay thoi ma khong mot ing dung nio cé quyén truy cap vao dugc.

Tao d6i tuong Editer tur bién sharedPreferences di tao & trén, muc dich cua théng
nay 1a dé c6 thé mo file shared_preferences_name.xml ra va dwa dit liéu vao, ct
phap nhu sau:

SharedPreferences.Editor editor = sharedPreferences.edit();

Pua dir liéu vao:

editor.putX(String key,value);

Sau khi da dat dir liéu xong thi s& goi ham commit() hodc apply() dé xac nhan
nhimg thay doi.
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b. Cach lay dir liéu tir Shared Prenfernces
Day 1a cach 1y ra tat ca cac dir liéu ma ¢ trén da luu:

SharedPreferences sharedPreferences =
getSharedPreferences (SHARED PREFERENCES NAME,
Context.MODE_PRIVATE);

boolean isFirtsLauncher =
sharedPreferences.getBoolean ("IS FIRTS LAUNCHER", true);

float mark = sharedPreferences.getFloat ("MARK",0.0f) ;

long downloadProgress =
sharedPreferences.getLong ("DOWNLOAD PROGRESS",0);

String name = sharedPreferences.getString ("NAME","");

int highScore = sharedPreferences.getInt ("HIGH SCORE",0);

c. Cach xéa dir liéu di luu xudng Shared Prenfernces

Xoa di dir li¢u nao d6 da Iuu trong Shared Preferences thi chi can goi 1énh:

editor.remove (String key);

Xoa di hét tit ca gid tri da lwu thi ban dung ¢t phap:

‘editor.clear();

Goi editor.apply() hodc commit() dé Iuu thay doi.
2.8. Hiéu ung trong android
2.8.1. Hi€u trng co ban
a. Fade in: La hi¢u img lam m¢ ddi twong.
b. Fade out: La hiéu img lam mo din ddi twong.
c. Blink: La hi¢u vimg lam nhip nhay ddi twong.
d. Zoom in: La hiéu ing phéng to ddi twong.
e. Zoom out: La hiéu Gng thu nhé ddi twong.
f. Rotate: La hi¢u wng xoay di tuong.
g. Move: La hiéu tmg dich chuyén ddi twong.
h. Side up: La hi¢u ng trwot ddi twong 1én trén.
i. Side down: La hiéu wng trwot doi twong xuong dwdi.

J. Sequential animation: Lap lai mgt trong cac hi¢u wng trén.

k. Together animition: Xay ra dong thoi hai hodc nhiéu trong cac hiéu \ng trén.

2.8.2. Cach sir dung

— Budc 1: Tao tap tin xml dinh nghia hi¢u ung

(Tap tin nay duogc dat trong thu muc anim dudi thu muc res (res = anim = xml)

— Budc 2: Nap hi€u ung
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Tai activity tao mot ddi tugng cua 16p Animation va nap tip tin xml st dung
phuong thirc loadAnimation() cua 16p AnimationUtils

— Budc 3: Thiét lap su kién (Tuy chon)

Néu ban mudn xir 1y cac su kién nhu start, end va repeat, ban phai cai dat giao
dién AnimationListener cho activity ciia ban. Luu ¥ budc ndy 1a tuy chon, ban c6 thé
b6 qua néu khong can thiét.

—  Budc 4: Bat dau hiéu tng

Chung ta c6 thé bat dau mot animation bat ctr khi ndo minh mudn bang cach goi
phuong thirc startAnimation() trén bat ky thanh phan Ul nao ma chtng ta mudn thiét

1ap animation.
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CHUONG 3: TONG QUAN VE PHAT NHAC TRONG ANDROID
3.1. Giéi thiéu file nhac s6

Nhac sb (digital music), duogc hiéu 14 cac ban nhac duge lvu trir dudi dang $6
trong cac thiét bi nghe nhin nhu may vi tinh, dién thoai di dong, cac thiét bi nghe nhac
cam tay...Va 1a vi luu trir dudi dang s6, nén nhac s6 con co thé duoc sao chép, truyén
tai tryc tiép gitra cac thiét bi sé hay qua mang may tinh.

Céc ban nhac s thudng duoc thu am trong céc studio voi kha nhiéu thiét bi phirc
tap. Nhung vé ban chat, thu 4m 13 qua trinh chuyén doi séng Am thanh thanh tin hiéu
sO. Nhu di biét, “4m thanh thuc” 13 cac séng co hoc, ¢ dang hinh sin tuan hoan lién
tuc (analog), trong khi “4m thanh s6” chi 13 nhimg xung dién tir rdi rac (digital). Do
d6, bang nhimg mau roi rac, am thanh s chi c6 thé md phong mot cach gan gidng
nhét v6i am thanh thyc té. Viéc mo phong d6 duoc dic trung bai cac thong sb sau:

— Sample: La thanh phan nho nhat ciia ban nhac s6. Dé c6 cac xung dién tir roi

rac, can phai tién hanh rat nhiéu 1an ldy mau. M&i miu goi 13 mot sample - 14
gia tri bién d9 cua tan s6 song am tai thoi diém lay mau. Cang liy nhiéu mau,
tin hiéu s6 thu duoc cang chinh xac hon.

— Sample Rate: (Sampling Rate, Sampling Frequency): La s6 lan lay mau trén
mot gidy, c6 don vi Hz. Mot ban nhac c6 sample rate 1a 44100 Hz thi mdi gidy
nhac s€ duoc léiy mau 44100 lan.

— BitDepth: Pé Iuu lai dudgi dang 6, mdi miu dugc biéu dién béng mot lugng
bit dir liéu nhét dinh, goi la BitDepth. Cac ban nhac hién nay thuong co
BitDepth 14 16 bits, 24 bits...BitDepth cang 16n am thanh cang sic nét, trung
thuc nén nd con dugce goi la Resolution (dd nét).

— Channel: Bﬁng cac thuat toan, tin hiéu sd s& duoc tach ra thanh nhiéu kénh
(Channel) sao cho khi nghe bang hé thdng loa thich hop s& c¢6 cam giic nhu
khi dang nghe nhac trong khong gian thuc té.

Tir 4 thong sb co ban trén, ta khong nhimg biét dugc chat lwong ma con co thé
tinh dugc dung lugng ctia ban nhac. Vi du mét phit cua ban nhac c6: Sample rate =
44100 Hz, BitDepth = 16 bits = 2 bytes, Channel = 2 kénh s€ c6 dung lugng: 44100
dot iy mau x 2 bytes x 60 gidy x 2 kénh = 10.584.000 bytes, ttrc khoang 10.1 MB

_ BitRate: La thong sb thu gon, dai dién co ban cho cac thudc tinh trén. Bitrate
c6 don vi Kbps (Kilobits per second) - dung luong (tinh theo bit) cua am thanh
sO trén mot gidy. Vi Bitrate, ta c6 thé xac dinh nhanh chéng dung luong ciing
nhu phan nao chat luong cua ban nhac. Mot phat nhac 128 kbps c¢6 dung
luong khoang 1 MB va ban nhac 320 kbps thi chac chan s& hay hon ban nhac
128 kbps.
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3.2. Mt s6 dinh dang file nhac so pho bién

Sau qua trinh thu 4m, ta dugc mat file nhac wav c6 chat luong nguyén gdc nhung
dung luong rat 16n, khoang 10 MB cho mdi phut nhac. Béi vay, dé tién viée luu trix
hay chia s¢, ngudi ta phai nén cac ban nhac lai dudi cac dinh dang. Médi dinh dang g
v&i mot thuét toan nén nhét dinh va ti 1€ nén cling nhu chét luong sau khi nén cta ban
nhac ciing khac nhau. C6 hai cach nén chinh 13: nén c6 mét (lossy compression) tao ra
cac file nhac mp3, wma, ogg...va nén khong mat (lossless compression) dé tao cac file
nhac flac, ape...Khi nén co mét (rip hodc convert nhac), chuong trinh nén s¢ cat bot di
nhitng dai tn s6 am thanh nhat dinh (thuong 13 dai tan trén 20 Khz, theo dic diém vé
kha nang nghe cua tai nguoi), tr d6 gidm dugc dung lugng ban nhac. Nhung céi phai
tra gia 1 chat lugng 4m thanh s& giam di. Do viy, cang giam it thi dinh dang nhac hay
thuat toan ma hoa cang tot.

Theo nhiéu danh gia thi dinh dang ogg, wma cho chét luong tot hon mp3 véi
cung mot dung lwong. Va viée chuyén d6i qua lai cac dinh dang cling 1am giam chét
luong ban nhac.

3.2.1. Dinh dang file nhac s6 MP3

MP3 13 mét dang file ¢3 duoc nén bang cach nén dir liéu c6 tén hao (lossy)[6]. No
la mot dang am thanh dugc ma hoa PCM pulse-code modulation va c6 dung lwong nho
hon réat nhiéu so voi dir liéu ban dau do né bo di nhimg phan 4m thanh dugc cho 1a
khong quan trong trong khodng nghe dugc cua con nguoi, tuong ty nhu cach
nén JPEG danh cho hinh anh.
a. Pic diém

Tén cua dinh dang mp3 bt ngudn tir "MPEG-1, layer 3", con dugc goi chinh
thirc hon 13 ISO/IEC 11172 - 3 16p ba. Nhiing tap tin theo dang nay dugc Iwu voi phan
mo rong tén .mp3. Po6i khi nhitng tap tin theo tiéu chuan MPEG-2, layer 3 ciing st
dung phan mé rong nay.

C6 rat nhiéu ky thuat di duoc dung trong chuan nén MP3 dé xac dinh phan nao
nén bo di, trong d6 c6 tAm than am hoc psychoacoustic. Dir liéu MP3 c¢6 thé dugc tao
ra voi nhiéu bitrate khac nhau dé c6 thé dé dang chon lya giita chat lugng cao hay
c& tap tin du ra nho.

C6t 161 cua k¥ thuat nén MP3 1a mot dang bién d6i phirc dé chuyén tin hiéu song
ngang theo thoi gian thanh tin hiéu dua theo tan so:

« C6 32 bang tan phép loc cau phuong da am.

« C6 36 hay 12 nhanh MDCT; kich ¢& ¢6 thé dugc dinh cho timg bang tan con tir

0dén 1, tir 2 dén 31.

« bit ky hiéu aliasing dé 1am giam ¢& tap tin sau nén.
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MP3 vom, mdt dang MP3 hé trg 5+1 kénh cho am thanh vom, dugc gi61 thi€u
vao thang 12 nim 2004. MP3 vom c6 tinh twong thich nguoc v&i chuan MP3 trudc
day, va kich c¢ file sau nén ciing tuong tu.

St dung trong MP3 ctia mot thuat toan nén duoc thiét ké dé lam giam dang ké sd
luong dir ligu can thiét dé dai dién cho 4&m thanh ghi am va van con am thanh nhu mot
su sao chép trung thanh cua 4m thanh khong nén ban dau cho hau hét cac thinh gia.
Mot tap tin MP3 duoc tao ra bﬁng cach str dung cac thiét 1ap cua 128 kbit / s s€ cho két
qua trong mot tap tin d6 13 khoang 1/11 kich thuéc luu ¥ cua file CD tao ra tir ngudn
am thanh ban dau. Mot tap tin MP3 ciing ¢ thé duoc xdy dung vai tée do bit cao hon
hoic thap hon, v&i chat luong két qua cao hon hogc thap hon.

Nén hoat dong béng cach lam giam dg chinh xéc cua cac bg phan nhét dinh cta
am thanh duoc coi 13 vuot qua kha ning giai quyét thinh giac cia hau hét moi nguoi.
Phuong phép nay thuong dugc goi 1a ma hoa tri giac sir dung mo hinh tam 1y hoc dé
loai bo hodc lam giam do chinh xac cta cac thanh phan nay it nghe diéu trdn cua con
nguoi, va sau do ghi lai cac thong tin con lai mot cach hiéu qua.

b. Lich sir phat trién

Lossy MP3 - am thanh nén dir liéu thuét toan c6 loi thé ctia mot gidi han nhan
thirc cia nguoi nghe goi la nhi mdt na. Nam 1894, nha vat ly nguoi My Alfred
Marshall Mayer da béo cao rang mot giai diéu co6 thé duoc tra lai khong nghe duge boi
mot 4m thanh tan sb thép hon. Nam 1959, Richard Ehmer mo6 ta mot bo hoan chinh
cac dudng cong thinh gidc lién quan dén hién twong nay. Ernst Terhardt, tao ra mot
thuat todn mo t4 mat na thinh giac voi do chinh xac cao. Cong vi¢c nay duoc thém vao
mot loat cac bdo céo tir cac tac gia trd lai Fletcher.

Nhitng ngudi tién nhiém cia MP3 "ma hoa tdi vu trong mién tan s6" (OCF), va
Perceptual chuyén doi Coding (PXFM). Hai codec, cung véi khdi chuyén d6i dong
gop tur Thomson-Brandt, dd dugc sap nhap vao mot codec dugc goi l1a ASPEC, da
dugc gt sang MPEG, va gianh dugc sy canh tranh chét luong, nhung bi nham 1an tir
chdi 1a qua phuc tap dé thuc hién. La nguoi dau tién thuc té thuc hién ciia mot coder
cam nhan am thanh (OCF) trong phan ctng (phan cimg Krasner 1a quéa cong kénh va
cham cho st dung thuc té), 12 mot thyuc hién bién ddi ctia thm 1y hoc dua trén Motorola
56.000 chip DSP.

La mot tién si tai Pai hoc Erlangen-Nuremberg, Ptc. Karlheinz Brandenburg da
bat dau lam viéc nén nhac ky thuat s6 dau nhiing nam 1980, tap trung vao cach nguoi
ta cdm nhan am nhac. "Diner Tom" - bai hat ciia Suzanne Vega 1a bai hat dau tién
duoc str dung boi Karlheinz Brandenburg dé phat trién cac ban MP3. Brandenburg da

théng qua cac bai hat cho muc dich thir nghiém, nghe né mdi lan tinh chinh trong cac
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chuong trinh, dam bao n6 khong gy anh hudng xau dén sy tinh té trong tiéng hat cia
Vega.

Nén hi¢u qua cia bd ma héa thuong dugc dinh nghia bdi ty 1€ bit, boi vi ti 1€ nén
phu thudc vao do sau bit va ty 16 ldy miu cta tin hiéu dau vao. Tuy nhién, ho ¢ thé st
dung Compact Disc (CD) qua cac thong s nhu tai liéu tham khao (44,1 kHz, 2 kénh
16 bit cho mdi kénh hodc 2 x 16 bit), hodc doi khi Digital Audio Tape (DAT) cac
thong s6 (48 kHz, 2 x 16 bit). Ty 1& nén véi tai liéu tham khao thir hai cao hon, chimg
t6 van dé vai viée st dung ti I¢ nén han ché cho céc bd ma hoa lossy.

Karlheinz Brandenburg str dung ghi dia CD ciia bai hat "Tom Diner" dé danh gia
va tinh chinh cac thuat toan nén MP3 Suzanne Vega. Bai hat nay duogc chon vi tinh
chat gan nhu don 4m va ndi dung quang phd rong, 1am cho né dé& dang hon dé nghe
khong hoan héo trong dinh dang nén trong qua trinh phat lai.

Ngay 7 thang 7 nam 1994, Hi¢p hoi Fraunhofer phat hanh cac bo ma héa MP3
phan mém dau tién duoc goi 1 13enc. Cac phan mé rong tén tap tin mp3 di duoc lua
chon bo1 nhom Fraunhofer vao 14 thang 7 ndm 1995 (trudc day, cac tap tin da dugc
dat tén “.Bit”). Vi thoi gian thue phan mém dau tién may nghe nhac MP3 WinPlay3
(phat hanh ngay 09 Thang 9 nam 1995), nhiéu ngudi da c6 thé dé ma hoa va phat lai
cac tap tin MP3 trén may tinh cuia ho.

Trong nira thtr hai cia nam 1994, cac tap tin MP3 bat dau lan rong trén Internet.
Su phd bién cia MP3 bat dau tang 1én nhanh chong véi su ra doi ciia may nghe nhac
Winamp Nullsoft, phat hanh vao nam 1997. Nam 1998, may nghe nhac am thanh k¥
thuat s6 MPMAN, duoc phat trién boi hé théng thong tin Saehan co tru so tai Seoul,
Han Qudc, d3 dugc phat hanh va Rio PMP300 duoc ban sau d6 vao nam 1998, bat
chap nhiing nd luc dan ap phéap 1y cua RIA.

Trong thang 11 nam 1997, mp3.com trang web dugc cung cdp hang ngan bai
nhac MP3 duoc tao ra boi cac nghé si doc 1ap mién phi. Kich thudc nho clia cac tap tin
MP3 cho phép chia s¢ phd bién rong rdi tir dia CD.

c. Thiét ké ciia mp3

— Ma hoa am thanh

Céc tiéu chuan MPEG-1 khong bao gom mot dic diém k¥ thuat chinh xac cho
mot bd ma héa MP3. Thuc hién cac tiéu chuan co nghia vu phai dua ra céac thuat toan
ctia ho phu hop dé loai bo cac bo phan théng tin tir ddu vao am thanh. Két qua 13, ¢
rat nhiéu bd ma hoa MP3 khac nhau c6 san, mdi file co6 mot chat luong khac nhau. Vi
vy né rat dé dang cho mét nguoi str dung tiém ning cia cac bd ma hoa dé nghién ciru
cac lua chon t6t nhat. Mot bd ma hoa 1a thanh thao ma hoa & mure bit cao hon (nhu
LAME) 1 khong nhat thiét phai 1a tot & mirc bit thap hon.
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Trong qué trinh ma hoa, 576 mau mién thoi gian dugc ghi lai va dugc chuyén
dén 576 mau mién tan sd. Néu c6 1a mot thoang qua, mau 192 dugc ldy thay vi 576.
Diéu nay dugc thyc hién dé han ché sy lay lan thoi gian cia tiéng dn quantization kém
theo thoang qua.

— Gidi ma am thanh

Giai ma, mat khéc, 13 can than dinh nghia trong chuan. Hau hét cac bo giai ma la
"bitstream tuan thu", c6 nghia Ia san luong giai nén ma ho san xuat tir mot tap tin MP3
trong mot mirc dd quy dinh, nhu dau ra quy dinh toan hoc trong céc tai liéu ISO / IEC
tiu chuan cao (ISO / IEC 11.172-3). Vi vy, so sanh cac bd giai ma thuong dya trén
tinh toan hiéu qua( vi du, bao nhiéu by nhé hoac CPU thoi gian ho str dung trong qua
trinh gidi ma).

— Chét lugng am thanh

Khi thuc hi€én ma hoéa am thanh, chéng han nhu viéc tao ra mot tap tin MP3.
Thong thudng, ngudi sang tao dugce cho phép dé thiét 1ap mot ty 1é bit, trong d6 xac
dinh céc tap tin co thé sur dung bao nhiéu kilobits mdi gidy ctia m thanh.

Bén canh ty 1€ bit cua mot phén mé hoa 4m thanh, chét lugng cua cac tap tin
MP3 ciing phu thudc vao chat lugng cua cac bo mi héa riéng ciia minh, va nhitng kho
khin cta céc tin hiéu dugc ma hoa. Nhu 14 tiéu chuan MP3, ma héa khac nhau c6 thé
tinh ning chat lugng hoan toan khac nhau, ngay ca vai toc do bit gibng hét nhau. Chat
luong phu thudc vao su Iya chon cta cac thong s6 ma hoa va ma hoa.

Loai don gian nhét cua tap tin MP3 st dung mot ty 1€ bit cho toan bd tip tin nay
duoc goi 1a tbc 6 khong d6i (CBR) ma hoa. Sir dung mot toc do khong d6i lam cho
ma hoa don gian va nhanh hon. Tuy nhién, né ciing c6 thé tao ra cac tap tin ma toc do
bit thay doi trong sudt cac tip tin. Chung duoc goi 1a Variable Bit Rate (VBR). Trong
bat ky doan 4m thanh nao, mot s6 phan s& dé dang dé nén hon nhiéu, chang han nhu su
im 1ang hoac am nhac chi c6 chtra mdt vai cong cu, trong khi nhitng nguoi khac s€ kho
khan hon dé nén. Vi vdy, chat luong tong thé cua tap tin co thé duoc ting lén bang
cach sir dung mot ty 18 bit thip hon cho nhiing doan it phtic tap hon va mét ty 18 bit
cao hon cho cac by phan phuc tap hon. Vi mot s6 bd ma hda, no co thé chi dinh dang
mot chit luong nhat dinh, va cac bo ma hoa sé& thay doi tbe do bit cho phu hop. Ngudi
dung biét mot "thiét 1ap chat luong" cu thé ma trong sudt ddi v4i doi tai ctia ho c6 thé
str dung gia tri nay khi ma hoa tat ca cac am nhac ciia ho, va noi chung khong can phai
lo lang vé viéc thuc hién cac bai kiém tra ca nhan khi ling nghe trén mdi tac pham am
nhac dé xac dinh ty 1é bit chinh xéc.

Chét lugng cam nhan co thé bi anh hudng bdi moi truong 4m nhac (madi truong
xung quanh tiéng 6n), su cha ¥ ctua nguoi nghe, va dao tao nguoi biét ling nghe va
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trong nhiéu truong hop thiét bi am thanh nghe (chang han nhu card am thanh, loa va
tai nghe).

Mot thir nghi¢ém cho sinh vién méi cia truong Pai hoc Stanford Music. Gido su
Jonathan Berger cho thay sinh vién wu tién cho chat lugng 4m nhac MP3 di ting moi
nam.

— Téc do Bit

Mot s6 toe do bit duge quy dinh cu thé trong MPEG-1 Audio III Lép tiéu chuan:
32, 40, 48, 56, 64, 80, 96, 112, 128, 160, 192, 224, 256 va 320 kbit / s, v&i tan s6 lay
mau c6 san 32, 44 va 48 kHz. MPEG-2 Audio Layer III cho phép bit ty 1¢ 8, 16, 24,
32, 40, 48, 56, 64, 80, 96, 112, 128, 144, 160 kbit / s v&i Ay miu tan sb 16, 22 va
24 kHz. MPEG-2.5 Audio Layer III dugc gidi han tdc do bit cua 8, 16, 24, 32, 40, 48,
56 va 64 kbit / s v6i tan sd ldy méu 8, 11.025, va 12 kHz. Boi vi dinh 1y Nyquist /
Shannon, tin s6 sinh san luon lu6n 1a mot nira cia tan s6 lay mau, vi vay 8 kHz lay
mau ty 1& gioi han tan sb t6i da 4 kHz, trong khi 48 kHz ty 18 1dy mau t6i da gidi han
MP3 tai tao 4m thanh dén 24 kHz.

Mot ty 18 méu 1a 44,1 kHz hau nhu ludn ludn duoc sir dung, bai vi diéu nay ciing
dugc str dung cho dia CD am thanh, nguén chinh dugc st dung dé tao ra cac tap tin
MP3. Mot loat 16n hon tdc d6 bit duoc st dung trén Internet. Ty 1€ 128 kbit / s dugc st
dung phd bién, mot ti 16 nén 11:01, cung cap day du chat luong Am thanh trong mot
khong gian twong d6i nho. Khi Internet bang thong va kich thudc 6 dia cing da ting
1én, toc d6 bit cao hon 1én dén 320 kbit / s dugc phd bién rong rai.

Am thanh khong nén dugc lwu trit trén moét dia CD am thanh co téc do bit
1,411.2 kbit / s, luu y dé bitrate 128, 160 va 192 kbit / s dai dién cho ty 1&€ nén khoang
11:01,9:1 va 07:01 tuong Gng.

Phi tiéu chuin toc d¢ bit 1én dén 640 kbit / s c6 thé dat duge véi bd ma hoa
LAME. Theo tiéu chuan ISO, bd giai ma chi yéu cau dé c6 thé giai ma cac dong 1én toi
320 kbit / s.

Céac phan mém chi c¢6 thé sir dung mot bitrate thong nhat trén tit ca cac khung
hinh trong mot tap tin MP3.

- VBR

MP3 encoder phirc tap hon c6 thé san xuat am thanh Variable Bit Rate. MPEG
c6 thé sir dung bitrate chuyén d6i trén co s& mdi khung hinh, nhung chi c¢6 16p III giai
ma phai hd trg nd. VBR dugc s dung khi muc ti€u la dé dat duoc mot mic ¢d dinh
cta chat lugng. Kich thudce tap tin cudi cing cia mot ma hoa VBR kho du doan hon
hon so voi bitrate lién tuc. Bitrate trung binh 1a VBR thyc hién nhu 1a mot thoa hiép
giita hai bitrate duoc phép thay d6i vé chat luong on dinh hon, cho kich thuée file dy
doan. Mic du mot bo giai ma MP3 phai hd trg VBR 1a tiéu chuan pht hop. Lép IIT am
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thanh ciing c¢6 thé sir dung mot "ho chira bit", mot khung mot phan day du kha niang
nidm giit mot phan cua dit liéu 4m thanh cua khung hinh ké tiép, cho phép thay doi tam
thoi trong bitrate hiéu qua, ngay ca trong mot dong bitrate khong doi.

— CAu tric tap tin

Mot tap tin MP3 duoc tao thanh tir nhiéu khung hinh MP3, trong d6 bao gém
mot tiéu dé va mot khoi dir liéu. Chudi cac khung nay duoc goi la mot dong tiéu. Céc
khéi dir liéu MP3 chira cac thong tin &m thanh (nén) vé tan sé va bién do. D6 thi cho
théy Header MP3 bao g@)m mot tur déng bd, dugc sir dung dé xéac dinh su khoi dau cia
mot khung hop 1€. Sau nay, cac gia tri s€ khac nhau, tuy thudc vao cac tap tin MP3.
ISO / IEC 11.172-3 x4c dinh pham vi cta cac gia tri cho mdi phan cta tiéu dé cing véi
cac dac diém k¥ thuat cua tiéu dé. Hau hét cac tap tin MP3 hom nay chtra ID3 sicu dir
liéu, trude hodce sau cac khung MP3.

An MP3 File i‘

|

TIP3 Header \D3vzx Wetadata
11P3 Dala WP3 Header
11P3 Data
TIP3 Header RS Dl
11P3 Data Nole that the MP3 file structure L

Internal Structure TR may be
of an MP3 File e i

1P3 Data

TIP3 Header within an 1D3 tag L++ Repealed +++
TIP3 Date MP3 Header
TIP3 Header MP5 Dats
WP3 Data MP3 Header
MP3 Data
TIP3 eader
AnMP3 Frame i

Example
MP3 Heoader B 00] Colour-cading shews binary bit mapping to hex values below

2[3[<]5[6]7 [6[o 10 [11[12]
101 11
F I

Detail of an
MP3 Header

Bit Rate: Frequency

Pad. Bit

Mode Extension
(Used With Joint
i MP3 Sync Word Version Layer Priv. Bit S

terea
0= 0
Intensity | MS | 0= Not
0=Frame is Stereo | Stereo | Copy- | Original
Syne Word 1=MPEG] 01 = Layer3 00=42100Hz | notpadded |Unknown| 01= JointStereo | OF ofi | righted | Media

Hinh 3.2.1.1. c4u trac ctia mot tép MP3
— ID3 va cac thé khac

1010 = 180

Mot "tag" trong mot tap tin 4m thanh 13 mot phan cuia tap tin c6 chira siéu dir liéu
chfmg han nhu tiéu dé, ngh¢ si, album, ) luong theo do1 hodc cac thong tin khac vé
nodi dung cia tap tin. Cac tiéu chuan MP3 khong xac dinh cac dinh dang thé cho cac
tap tin MP3, va cting khong c6 mot dinh dang container tiéu chuan co thé hd trg siéu
dit liéu va loai trir nhu cAu cho céc thé.

Tuy nhién, mét sb thuc té tiéu chuan cho cac dinh dang tag ton tai. Nam 2010,
phd bién nhét 1a ID3v1 va ID3v2, va gan day hon 1a APEv2. Cac thé nay thuong dugc
nhung & dau hodc cudi cta cac tap tin MP3, tach biét vdi khung dit liéu MP3 thuc té.
3.2.2. Mt so dinh dang file nhac s6 khac
a. Pinh dang eAAC+

eAAC+ duoc cai tién tir ACC, dugc phat trién dé nén cac tap tin media k¥ thuat
sO chét luong cao[5]. eAAC + st dung cong nghé nén tién tién hon so voi MP3, ¢o
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nghia 14 c6 thé c6 dugc chat luong 4m thanh twong ty tir mot tap tin nhé hon nhiéu
(hoac céach khac, mot chét luong cao tir cac tap tin c6 kich thudc tuong tu).

b. Pinh dang FLAC

FLAC (Free Lossless Audio Codec) la mot dinh dang nén am thanh
lossless(Pinh dang 4&m thanh nén khong mat dit li¢u). Mot trong nhitng loi thé cua dinh
dang file nay 1a n6 lam gidm kich thudc tap tin cia mot chuong trinh am thanh tir 30%
dén 40% dung luong cuia File 4m thanh gdc (s6 lugng khong gian luu trit phai mat trén
mdt dia hodc thiét bi khac) ma khong anh hudng dén chat luong am thanh.

c. Pinh dang PCM

PCM (Pulse Code Modulation) 1a dinh dang 4m thanh tiéu chuan cho dia CD.
Am thanh PCM 14 m6t hé théng luu trir khong nén dit liéu (lossless) nén file c6 dung
lwong 16m, 1am chiém nhiéu dién tich 6 cimg cta ban.

d. Pinh dang WMA

WMA (Windows Media Audio) 13 chuin nén am thanh dugc Microsoft san
xudt, ding cho Windows Media Player, chét luong twong duong MP3 véi bit rate thap
hon mot ntra (va vi vay dung luong tap tin cling giam mot ntra). Pay cling la cong
nghé nén nhac doc quyén cia cong nghé Windows Media. Ngay nay dinh dang loai
WMA dang 13 d6i thu canh tranh véi MP3, Real Audio va AAC mic du nhiing thiét
bi cho loai nay con khi it.

e. Pinh dang WAV

Céc tap tin 4m thanh WAV (Waveform) tuong tu nhur 4m thanh PCM va c6 thé
dugc ma hoéa nhu am thanh lossless va WAV cling tuong ty nhu cac file &m thanh
AIFF duoc str dung trén cac may tinh Mac.

f. Pinh dang MIDI

Nhac thudong (bao gom tiéng dan, tiéng séo, tiéng cac bo gd va ca tiéng hat nita)
déu ton tai dudi dang séng am thanh voi ban chit co hoc: Mot ludng song am s& 1am
rung dong khong khi quanh né, truyén di trong khong gian, roi dap vao tai ngudi nghe,
lam rung dong mang nhi, khién cho nguoi iy nghe dugc am thanh d6. Dé ghi lai, luu
lai mot song am thuong thi nguoi ta sir dung k¥ thuat twong tu (Analog), bién mot
song 4m ban chat co hoc thanh séng dién tir, voi nhitng dinh dang quen thudc nhu
.wav, .cda, .mp3 v.v...

Nhac Midi (Musical Instrument Digital Interface) khong dung k¥ thuat tuong
tw (Analog), ma dung k¥ thuat s6 (Digital) dé luu lai am thanh. Mdi am thanh ctia cac
nhac cu khac nhau duoc gan cho mot chudi ky tu sé nhi nguyén twong tmg (chi bao
gom hai chir s6 0 va 1) chang han nhu 010101, hodc 101010,...Nhu viy mot chudi 4m
thanh s& duoc ghi lai nhu mot...chudi $6.
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o) cong cu nghe, mot qua trinh nguoc sé dugce thuc thi: Chudi sd s& duoc bién doi,
hoan cai nguoc lai thanh chudi 4m thanh. Vi thé Nhac Midi con duoc goi bang nhimg
tén khac nhu nhac di¢n tir, hay gon hon nita 1a nhac s0.

Vi dd duoc tiéu chuan hoa nén nhac Midi choi rat chinh xac va rat hay, rt la tai.
Mot loi ich quan trong hon ntra l1a file nhac Midi chiém dung rat it khong gian. M{t bai
hat dinh dang wav 40 Mb, dinh dang Mp3 khoang 4 Mb, thi mot file Midi tuong ing
chi mat khoang 40 Kb (it hon Mp3 mot trim lan, va it hon Wav mot ngan lan).
g. Pinh dang OGG

OGG la mdt file audio nén st dung chuan nén Ogg Vorbis mién phi tuong tu
chuan MP3 nhung cho chat lwong tot hon véi kich ¢& file twong duong. File chira siéu
dir liéu ctia bai hat bao gdbm thong tin nhac sy va bai hat.
h. Pinh dang AC-3

Khi chuyén tir cong nghé thu thanh thuong sang k¥ thuat s6, 4m thanh duoc chia
trong nhiing file co kich thudc 16n, trong khi d6 mot dia CD chi cho 70 phut am nhac,
cong ty Dolby da phat trién cach s6 hoa am thanh méi (digital audio coding). AC-3 14
tén goi clia cong nghé nay doi thir ba cho phép sé hoa (coding) am thanh véi tan sd
thap hon (lower sample rate) nhung van bao dam duoc chat lwong 4m thanh. Vi vay
dung luong céc file am thanh AC-3 giam thiéu dang ké. Ngoai ra cong nghé nay con
hd tro giam nhidu 4m thanh hiéu qua hon hin bing cach chia 4m thanh ra cac dai tan
nho khac nhau sau d6 méi loc nhiéu ting phan.
J. Pinh dang AMR

AMR [a mét dinh dang am thanh nén thuong dugoc dung cho ghi am, nhac
chudng. Pay cling 1a dinh dang am thanh dugc sir dung khi dam thoai trén qua dién
thoai, dugc st dung lam codec am thanh dam thoai tiéu chuan bai 3GPP vao thang 10
nam 1988.
3.3. Chinh stra thong tin file nhac

Khi suu tdm céc file nhac tir nhidu ngudn khac nhau cac thong tin vé file nhac
nhu: té€n bai hat, t€n ca si, tén tac gia, anh ca si co thé chua chinh xac. Pé chuan lai
nhimg thong tin nay ngudi ding cé thé sir dung phan mém Mp3Tag d¢ chinh stra lai.
Phan mém Mp3Tag la chuong trinh nho gon duoc thiét ké v6i cac tinh ning wu viét
nham hd trg nguoi str dung tao va thém cac thé thong tin cho file nhac MP3 dé quan 1y
cac thong tin d6 dugce hop 1y. Phan mém Mp3Tag c¢6 kha ning tao va thém nhimg
phan théng tin con thiéu trong thé MP3 ciia nguoi st dung nhu: tiéu dé, nghé si,
album, nam, thé loai, d4nh gia hay phé binh...Céng cy nay gitp nguoi ding c6 duoc
nhitng thong tin diy du nhat vé bai hat nam trong bd suu tip ctia minh cling nhu can

thiét cho cong vi¢c sap x&p va phan loai cac bai hat theo nhiéu ti€u chi.
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3.3.1. Tai vé va cai dat
— Buodc I:
Link download: https://www.mp3tag.de/en/download.html
— Budc 2:

Mo file cai dat mp3tagsetup.exe dé tién hanh cai dit.

() Mp3tag v2.88a Setup — x

‘ Welcome to Mp3tag v2.88a Setup

Setup will guide you through the installation of Mp3tag
v2.88a.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update

relevant system files without having to reboot your
computer.,

Click Mext to continue,

Hinh 3.3.1.1. Giao dién khi chay file cai dat
— Budc 3: Khi cai dit hoan tat, chay chuong trinh mp3tag

@ Mp3tag v2.88a - C\Users\HOANGHAI-PC\Documents' - [m] *
File Edit View Convert Actions TagSecurces Tools Help
WX -0k Bk g L hLbL GA-EIREEE 20 @&
Filename Path Tag Title Artist A
Title: G
Artist:
Album:
| ]
Year: Track: Genre:
Comment:
Directory:

[ csersiHOANGHA-PC\Documents, ]

Album Artist
| |

Composer

Discnumber

< >

* Filter: -]

Ready 0 (D0:00:00 | 0 Bytes) 0 (00:00:00 | 0 Bytes)
Hinh 3.3.1.2. Giao di¢n chuong trinh
3.3.2. Mt s6 thao tic co ban trong mp3tag

— Budc 1: Chon File -> Add directory va chon dén thu muc chtra nhac.



https://www.mp3tag.de/en/download.html

& Mp3tag v288a - C:\Users\HOANGHAI-PC\Documents\ = X
File | Edit View Convert Actions TagSources Tools Help
B setsg s [BEEE bbb GA - fTDH20 @ |~
X Bemovetag it = Filename Path Tag Title Artist Album Artist Alburn
Read tag Ctrl+T D
51 Playlict (2l files) Ctrl+p -
[ Playlist (selected files) I
Bxport.. Cri+E
(9 Change directory... ~ Ctrl«D
£y Add directory. 1
[ Load Playlist/Cuesheet.
- Favortedirectory  CtrlsF ]
Save configuration..
B4 Exit Alt+F4 ~
Directory:
[ crUsersHoANGHAFPCDocUments. |
Album Artist
Composer
Discnumber
sl 3
" Filter: “|[v
Jadd directory to the list of files. 0 (00:00:00 | 0Bytes) 0 (00:00:00 | 0 Bytes)

Hinh 3.3.2.1. Thao tic chon dén thu muc chia nhac

File Edit View Cenvert Actions TagSources

BXon- O@Ekk 2 E

¥ Mpitag v2.88 - E\HaiHocTap\Db an tét nghigg\listmp3\

- X
Tools Help

GLGLLGA I EBEE20 6 4

Filename Path Tag Title Artist Album Artist Album

Title: “ | (8 anh_khong hoi_tiecmp3  EAHaiHocTap\D® antt.. 1D3v23(Dv1ID323)  Anh Khng HG Tiée Chau Khdi Phong ChauKhdi Phong Anh Khéng Hei Tiék (Si..
I V| | @ cham_daynoi doump3  EAMaiHocTap\0 an tot., D323 (D31 D3v23)  Cham Biy NGi Bau ERIK ERIK Cham Bay N3i Dau (Sin..
Artist 8] chiyeu mich emmp3  E\HaiHocTap\@d antdt.. ID3v23(D3v11D3:23)  ChiY¥euMinh Em ChauKndi Phong mp3.zing.vn
‘ 7] | coemtongdoimes  EbaHocTpBant., 10323(0M1D323)  ChiCoEmTing e ChauKndiPhong mp3.zing.vn
- &) dausnh_khong_nhin_t.. EAHaiHocTap\Dd antdt.. 1D323(D3v1ID323)  DauAnhKhong NhinT.. ChéuKhdi Phong Dau Anh Khong Nhin T...
Album: & di_roi se_den.mp3 EAHaiHoCTap\DB dn t6t.. D323 (D3v11D3:23)  Bi Rdi 52 Deén ERIK ERIK Bi Rbi 5¢ Din (Single)
‘ | 6] don_dau_anh van_yeu... EAHaiHocTap\D® antét.. ID323(D1ID323)  DénDauAnhVinVeu  ChiuKhdi Phong Don Dau Anh Van Yeu
Year Tk Gemr &) em_phai_quen_anh.mp3  EAHaiHocTap\Dd antdt.. 1D323 (D11D323)  EmPhii Quén Anh ChiuKhii Phong
[ Ml [ v |[@ happy_ending.mp3 EAHaiHocTap\0® an t6t.. D323 (D3v11D323)  Happy Ending ERIK ERIK Happy Ending
Comment. 8] 1ac_nhau_co_phai muo...  E\HaiHocTap\DB antét.. 1D3v23(DW1ID323)  Lac Nhau C6 Phii Mu.. ERIKST319 ERICST219 Lac Nhau C6 Phsi Mus..
‘ 7 | muasonsis E\HaiHocTapiD3 antét.. ID3v23(D311D323)  Miabéng ERIKST.319 mp3zing.un
[9) ngam_hos_le roimp3  E\HaiHocTap\Dd antst.. ID3v23(D3v11D323)  Ngém HoaléRoi Chau Khdi Phong Chau Khdi Phong £m Phsi Quén Anh (Sin...
Directory: [€] sau_tat_camp3 E:\HaiHocTap\D an t ID3v23 (ID3v11D3v23)  SauTatCd ERIK ST. 319 mp3.zing.vn
| EHeiHocTap\08 an 6t nghigplistmp3 | & xin_loi nguoi anh yeu... EAHaiHocTzp\DBantét.. D323 (D3v1ID23)  XinL&iNgusiAnhYeu  ChauKhdiPhong Chuoi Ngay Vang Em
8] yeu_chua_bao_gio_la_ss.. EAHaiHocTap\Dd antdt.. ID323(D31ID323)  VéuChuaBaoGizlaSai  ERIK ERIK Véu Chusa Bao Gid La Sai..
Album Artist 8 yeu_va yeu.mp3 EAHaiHoCTap\DB n t6t.. D323 (ID311D3i23)  Yeéu Vs Veu ERIK ST.319 mp3.zing.vn
\ ]
Composer
| g
Discnumber
| ]
v < >
Filter: MiD
Ready

0 (00:00:00 | 0 Bytes) 16 (01:12:20 | 66.2MB)

Hinh 3.3.2.2. Két qua sau khi chon dén thu muc chira nhac

— Budc 2: X6a cac tag khong can thiét dé 1am sach cac file nhac.

Chon (bdi den) it ca céc file nhac, chon chudt phai va chon Remove tag.
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[ Mp3tag w288 - E\HaiHocTap\0B an tot nghigplistmps, = X
File Edit View Convert Actions TagSources Toolks Help
BXxm- et EEE L0 4A-DIRDEN 206 |4
% [ Filename Path Tag Tile Artist Album Artist Album
Title: * | [8] anhkhong_hoi_tiecmp3  E\HaiHocTsp\DB én tét.. IDX23 (03110323} Anh Khéng Hi Tiée Chéu Khdi Phong Chéu Khdi Phong Anh Khéng Hei Tiée (Si..
[ < keep> “]" |[@ cham_day_noi daump3  EAHaiHocTap\BB.an tét.. ID3v23 (ID3V11D3v23)  Cham Béy N&i Dau £RIKC ERIK Cham By N&i Dau (Sin..
At [5] chi_yeu minh emmp3  E\HaiHocTap\DB 3n tét.. D323 (D31 10323 ChiVeuMinh Em Chau Khdi Phang mp3zingan
[< een> 7] (@ coemwong doimp3  E\MsHocTop\DB anst.. D323(DMD3R)  ChiCtEm Trong D Ch KhdiPhong mp3zing.un
o 9] dau_anh_kheng nhint.. E\HaiHocTap\Dd éntét.. ID323(D31ID323)  DauAnhKhéng NhinT.. Chéu Khdi Phong Dau Anh Kheng Nhin T...
s 9] di_roise_denmp3 EAHaitocTap\B5 an 6t D323 (D31 ID323) i Rbi 58 Dén ERIC ERIK Bi Risi 52 Bién (Single]
‘ < keep > v| 19 "don_dau_anh_van yeu... E\HaiHocTap! O Py D3v23) Pén Dau Anh Van Veu Chau Khai Phong Dion Dau Anh Van Yeu
Yesr  Track  Genre & em phai quen anhampd  E\HaiHocTap) 1o 1D323)  Em Phdi Quén Anh Chau Khsi Phon
phaig P Pl savets 9
[ <keep | [ < keep | [ <keep> | |8l hapey.ending.mp3 EbocTep) D323 Happy Ending ERIK ERIK Happy Ending
— (9] tac_nhau_co_phal mus...  EAHaiHocTep £ et D323 LscNhauCé PhaiMus...  ERIKST.310 ERIK ST319 Lc Nhau C6 Phai Mus...
[« keen> 7] & mua_dong.mp3 E‘\Ha\Hn:Tap\El‘ BEEZIEE S ID323)  MuaBang ERIKST319 mp3aingvn
[6] ngam hoa leroimp3  E\HaikocTap) & 129 <t ID323)  Ngim Hos LéRoi Chau Khdi Phang Chau Khdi Phong £m Phdi Quén Anh (Sin..
iECE [E] sau_tat camp3 EHaitocTap) 2 129 C28Y D323)  SauT&Ci ERIK ST. 319 mp3zing.vn
[ EAHaiHocTap\00 an tat nghiep\istmp3\, | (5] yin oi nguol snh yeu...  ENHaittocTsp| ] Teg Raste ID323)  XinLdiNgu#iAnhYéeu  Chau Khdi Phong Chuoi Ngay Vang Em
9] yeu_chua_bao_gie_la_se.. E\HaiHocTsp) [ EPort. D323 VeuChuaBao GiLiSei  ERK ERIK Veu Cha Bao GiérLa Saiv.
Album Artst [9] yeuva_yewmp3 EiHaiHocTap|  Convert D323 VeuVaves ERICSTA19 mp3zingn
‘ < keep > v| e—
Compeser & Copye.
[ < keep> -] i Move..
Discnumber Eemole
‘ 7] Delete...
Propertiss...
Covervaries
g < >
Fitter <l
Remove tag from selected file 16 (07:12:20| 66.2MB) 16 (81:12:20 | 66.2M8)
inh 3.3.2.3. Thao tac ch
Hinh 3.3.2.3. Thao tac chon Remove tag
@ Mp3tsg v2.88s - EAHaiHocTsp\DB an tot nghieplistmp3 X
File Fdit View Convert Actions TagSources Took Help
XA E®Ee g E [t & s |G A~ |12 |2 5|20 @-|F
* [ Fitename Path Tag Title Artist Album Artist Album
Title: " ]&] snh.khong_hoi tiecmps _EbaiHocTap 05, an to
I ] {18 cham.day noi_daump3  EAHaiHocTaphDd an tat
Artst 6] chiyeu minh_emmp3  E\HaiHocTap\Bi dn té
‘ ] [ coemtong deimp3  EAeHocTap\0i dnts
. 5] dau anh khong nhin t..  E\HaiHocTap\9% dn tét..
um: [& diroi se den.mp3 E\HaiHocTap\D5 dn tét
‘ -] 6] don_dsu_anh_ven yeu... E\HsiHocTsp\D dn tét..
‘Vear HTMC Hﬁ‘ewa ‘ 5] em_phai_quen_anh.mp3  E\HaiHocTop\ dn tét..
- - v 8] happy ending.mp3 EA\HaiHocTap\B an tot.
e— 8] Isc_nhau_co_phai muo..  E\HaiHocTsp\D dn tét..
‘ o] |8 mugongmes Ei\HaiHocTapi® an tot..
[& ngam_hoa le roimp3  EAHaiHoCTap\D dn tét
Directory: - ! o
I 6] sau_tat_camp3 E\HaiHocTaphDs an tét..
[ E\HaiHocTap\@d an tst nghiep\stmp3\ | | 6] i oi_nguoianh yeun..  E\HsiHocTsphD3 dnto
5] yeu_chua bao_gio la sa.. E\HaiHocTap\ dn t6
Albur Artist 8] yeu v yeump3 E\HaiHocTaph@5 an tét.
Compaser
Discnumber
v o< >
Filter: |0
Tsq remaved from 16 of 16 iles. 16 (01:1220 | 66.2ME) 16 (01:12:20| 66208 |

Hinh 3.3.2.4. Két qua sau khi d3 x6a tag
— Budc 3: Thém tag cho file nhac.
Chon (boi den) tat ca cac file nhac mudn tao thanh mét album,
va chon Extended tags.

nhén chudt phai
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& Mpitag v2.88a - E:\HaiHocTap\Bé an tét nghigp\listmp3\ - O X
File Edit View Convert Actions TagSources Tools Help
1 i\ r 9 7 A
RXA- Otk HEOYGELSL GA-DEEDHE =06,
x Filename Path Tag Title
Title: ° |& anh_khong_hoi_tiec.mp3  E\HaiHocTap\Dé an tét...
| V| |® cham_day_noi_daump3  E\HaiHocTap\Bb an tét...
Artist: |® chi_yeu_minh_em.mp3 E\HaiHocTap\Bd dn tét...
| v| |® co_em_trong_doi.mp3 E\HaiHocTap\Bd an tét..,
@ dau_anh_khong_nhin_t.. E\HaiHocTap\Pa an tdt...
Album: ¢ b
am |® di_roi_se_den.mp3 E\HaiHocTap\B6 an tét...
| v| |® don_dau_anh_van_yeu... E\HaiHocTap\Bé an tét...
Year: Track: Genre: |@ em_phai_quen_anh.mp3  E\HaiHocTap\B én tét...
| V| | V| | V| /& happy_ending.mp3 E\HaiHocTap\B6 an tét...
e |® lac_nhau_co_phai_muo.. E\HaiHocTap\Bd én tét...
| v| |® mua_dong.mp3 E\HaiHocTap\Ba an tét...
- |@ ngam_hoa_le_roi.mp3 E\HaiHocTap\Ba an tét...
DIIECtD.I'yl — — |® sau_tat_ca.mp3 E\HaiHocTap\Ba an tét...
| EAHaiHocTap\Bi5 n t5t nghi¢p\listmp3\ V| g xin_loi_nguoi_anh_yeu.... E\HaiHocTap\D an tdt...
{ @ yeu chua_bao_gio la sa... E\HaiHocTap\DB an tét...
Album Artist |® yeu_va_yeu.mp3 E\HaiHocTap\Pa an tdt...
Composer
Discnumber
M= >
™ Filter: | V| '
Ready 4(00:18:09 | 16.5MB) 16 (01:12:20 | 66.2MB)

Hinh 3.3.2.5. Két qua khi béi den cac file nhac mudn tao thanh album

Xuét hién hop thoai Tags, chon biéu tuong hinh ngdi sao bén Add cover dé thém

anh bia cho album

Tags

Metadata

Cowver

ERN
ERN

==

Cancel

Hinh 3.3.2.6. Biéu twong cua nut add cover dé thém anh
Nhén chon biéu trgng hinh ngdi sao & bén Add field dé thém tag cho file nhac.

55



Tags

Metadata

Ok

. |

Cover 1/1
image,png
odxe4d
2KEB
Front Cover
< = Cancel

Hinh 3.3.2.7. Biéu tuong add field dé thém tag

Thém hai tag la tén album va tén ca si.

Tags
Metadata
| ALBUM ERIK [
ARTIST ERIK

Cover 1/1
image fpng
o4xo4d
2KB
Front Cover
< = Cancel

Hinh 3.3.2.8. Két qué sau khi thém hai tag ALBUM va ARTIST
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¥ Mp3tag v2.882 - E\HaiHocTap\D® én tét nghiéplistmp3\ - X

Ready

File Edit View Convert Actions TagSources Tools Help
XA Pepiew @009 GE%% GA-IIEDDHEHI=0 &4
% | Filename Path Tag Title Artist Album Artist Album

Title: | anh_khong_hoi tiecmp3  E\HaiHocTapi0® dn tét..
I -] cham_day_noi_daump3  E\HaiHocTap\D5 antét...
Artist chi_yeuminh_em.mp3  E‘HaiHocTap\D5 an tét...
EDR <] co_em_trong_doimp3  E\HaiHocTap\D8 an tét...

dau_enh_khong_nhin_t.. EHaiHocTap\D5 &ntét...
jalbury di_roi _se_den.mp3 E\HaiHocTap\®® antét..
‘ ERIK “l don_dau_anh_van_yeu.. E\HaiHocTap\D5 an tét...
Year: Tack  Genre: em_phai_quen anh.mp3  E\HaiHocTap\D6 antét...
[ [ | v happy_ending.mp3 E\HaiHocTap\D5 an tét...
e— lac_nhau_co_phai_muo... E\HaiHocTap\Db an tét...
‘ 7] mua_dong.mp3 E\HziHocTap\D5 an tét...

ngam_hoa_le_roimp3  EHaiHocTap\D5 an tét...
Directory: sau_tat_ca.mp3 E\HaiHocTap\D6 an t6t.. 1D3v23 (ID3v11D3v23) ERIK ERIK
[EAHaiHoCTop\Eb én tet nghieplistmp3 | xin_loi_nguci_anh_yeu... EAHaiHocTap\DB antét.. D323 (ID3v1ID32.3) ERIK ERIK

yeu_chua _bao_gio_la_sa.. E\HaiHocTap\D3 antét.. D323 (ID3v1 ID32.3) ERIK ERIK
Album Artist yeuva_yeump3 EAFiaiHocTap\Do an tot,.  ID3v.3 (D3v1 ID3v2.3) ERIK ERIK
\ -]
Composer
\ -
Discnumber
\ -]

image/png
B4x64
I 2K8
F ;!q Front Cover
s
X< >

" Fiter

\ -|E

4(00:18:09| 16.5MB) 16 (01:12:20 | 66.2MB)

Hinh 3.3.2.9. Két qua cudi cung sau khi da thém tag tén album va tén ca sy

3.3. Phat nhac trong android

3.3.1. Xin quyén truy cip b nhé ngoai

Du ghi dir liéu hay doc dir liéu thi ciing phai xin cap quyén doc hay ghi trén bo

nhé trong. Chinh vi vy ma dau tién ching ta s& di xin cung cép quyén trudc bang
cach khai bao vao trong file AndroidManifest.xml nhu sau:

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

android:name="android.permission.READ EXTERNAL STORAGE"/>

3.3.2. Thuw vién phat nhac MediaPlayer
Android cung cap nhiéu cach dé diéu khién tip tin audio hoic video[3][4]. Mot

trong nhiing cach nay la sir dung 16p MediaPlayer

a. Cac phuong thire

create(): Phuong thic ndy gilp ching ta tao mot thé hién cua
16p MediaPlayer.

start(): Nhac s& duogc choi tir khi bat dau.

pause(): Nhac s& duoc phat tir chd né bi dimg chir khong phai duoc phat tir
dau.

reset(): Dé bat dau 4m nhac ngay tir dau.

isPlaying(): Phuong thirc nay chi tra vé true/false cho biét bai hat dugc choi
hay khong.

seekTo (position): Phuong thirc ndy c6 mot sé nguyén, va di chuyén bai hat
dén gidy phat dic biét.
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e getCurrentDuration(): Phuong thirc nay tra vé vi tri hién tai cua bai hat
trong mili gidy.

e getDuration(): Phuong thirc nay tra vé tong thoi gian ciia bai héat trong mili
gidy.

e release(): Phuong thirc ndy phat hanh bat ky tai nguyén gan véi dbi tuong
MediaPlayer.

o setVolume(float leftVolume, float rightVolume): Phuong thirc nay dat am
luong 1én xuéng.

e setDataSource(FileDescriptor fd): Phuong thtrc nay tip hop cac ngudn dir
liéu cua tap tin &m thanh / video.

e selectTrack(int index): Phuong thirc nay c6 mot sé nguyén, va chon bai hat
tir danh sach trén chi sé dic biét.

e getTrackinfo(): Phuong thirc nay tra vé mot mang cac thong tin theo ddi.

b. Cac ham callback

e setOnPreparedListener(OnPreparedListener): Lang nghe su kién Prepared
xong ciia media dé chuén bj cho viéc play.

e setOnVideoSizeChangedL.istener(OnVideoSizeChangedL istener): Ling
nghe su kién thay d6i size ctia media trong luc play video.

e setOnSeekCompleteListener(OnSeekCompleteListener): Lang nghe sy kién
khi di chuyén seekbar hd trg boi MediaPlayer

o setOnCompletionListener(OnCompletionListener): Ling nghe su kién khi
play xong mot media, sir dung dé c6 thé quy dinh viéc tiép theo né s& lam 1a
play lai hay play bai hat khéc.

« setOnBufferingUpdateListener(OnBufferingUpdateListener): Lang nghe sy
kién thay ddi ciia bo dém khi play media online

e setOnInfoListener(OninfoListener): Lang nghe su kién khi c6 thong tin hoic
canh bao

e setONErrorListener(OnErrorListener): Lang nghe sy kién néu xay ra 16i khi
play media
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CHUONG 4: CHUONG TRINH THUC NGHIEM

4.1. Phat biéu bai toan

Nghe nhac trén dién thoai 1a mot trong cic nhu ciu giai tri phd bién cua nguoi
dung, n6 giap thu gian va lam viéc hi¢u qua hon. Chuong trinh nghe nhac thuong
duoc tich hop san trén dién thoai. Tuy nhién viéc tu xay dung Umg dung phat nhac ca
nhan gitp cho nguoi diung co thé tiiy bién giao dién may phat nhac, hién thi thém trén
giao dién cac thong tin v& bai hat ho yéu thich, chon lya bai hat can nghe mot cach dé
dang, nhanh chong. .. Xuét phat tir nhu ciu trén, em s&
4.2. Thiét ké chirc ning hé thong
4.2.1. So @0 chirc niing

UNG DUNG
PHAT NHAC
Shuffle Previous Play Pause Stop Next Repeat

Hinh 4.2.1.1. So db chtc ning
— Chuc niang Shuffle: Khi ngudi dung chon nut Shuffle, bai hat ngiu nhién
trong danh sach s€ dugc phat khi két thtic bai hat hién tai.
— Churc nang Previous: Khi nguoi dung chon nut previous, bai hat phia trudce
cua bai hat hién tai trong danh sach bai hat s€ dugc phat.
— Chuc nang Play: Khi nguoi dung chon nut play, mét bai hat trong danh sach
bai hat s€ dugc phat.
— Chtic nang Pause: Khi ngudi dung chon ntt pause, bai hat s€ tam durng.
— Churc nang Stop: Khi nguoi dung chon nut stop, bai hat sé dung lai.
— Chtrc nang Next: Khi nguoi dung chon nut next, bai hat phia sau cua bai hat
hién tai trong danh sach bai hat s¢ duogc phat.
— Chuc nang Repeat: Khi nguoi dung chon nut Repeat, cac bai hat trong danh
sach bai hat s& dugc phat tuan ty cho dén bai hat cubi ciing trong danh sach.
4.2.2. Xay dung chwong trinh
a. Xay dung giao dién
Giao dién chuong trinh bao gdm:
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— Listview: Hién thi danh sach bai hat.

— Textview: Hién thi tén bai hat, tén ca sy, tong thoi gian bai hat va thoi gian
thuc cua bai hat.

— Imageview: Hién thi cac ntt su kién (play, next, previous, stop, repeat,
suffle).

— Seekbar: Thanh thiét l4p tién trinh cta bai hat.

— Tao mét file item_list.xml trong thu muc layout. File xml nay dé thé hién tiéu
dé cua bai hat. Dung mot textview dé hién thi tén bai hat, mot textview dé
hién thi tén ca s¥, mot imageview dé hién thj anh cta ca s¥.

<?xml version="1.0" encoding="utf-8"7?>
<RelativeLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/list item"
android:layout width="match parent"
android:layout height="match parent"”
android:orientation="vertical">
<ImageView
android:id="@+id/ivAnhcasi"
android:layout width="64dp"
android:layout height="64dp"
android:src="@mipmap/ic launcher"/>
<TextView
android:textStyle="bold"
android:layout marginTop="10dp"
android:layout toRightOf="@id/ivAnhcasi"
android:id="@+id/tv_title"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="Tén bai hat:"
android:textColor="#000"
android:textSize="20sp" />
<TextView
android:layout toRightOf="@id/ivAnhcasi"
android:layout below="Qid/tv title"
android:id="@+id/tv artist"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="Tén ca si:"
android:textColor="4#424242"
android:textSize="16sp" />
</RelativeLayout>

b. Tao l6p ListViewAdapter

- Mot

Lay dir liéu cta timg dbi tugng trong danh sach bai hat rdi gan ting thudc tinh
ctia d6i tuong d6 vao trong layout item_list.xml.

— Ma nguoén

public class ListViewAdapter extends BaseAdapter {
private ArraylList<Song> danhsachbaihat;
private Context context;
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public ListViewAdapter (Context context, ArrayList<Song>
danhsachbaihat) {
this.danhsachbaihat = danhsachbaihat;
this.context = context;
}
public View getView (int position, View convertView, ViewGroup
parent) {
Holder holder;

if (convertView == null) {

holder = new Holder () :;

LayoutInflater layoutInflater = (LayoutInflater)
context.getSystemService (Context.LAYOUT INFLATER SERVICE);

convertView =
layoutInflater.inflate(R.layout.item list, null);

holder.tvTitle = (TextView)
convertView. findViewById(R.id.tv title);

holder.tvArtist = (TextView)
convertView. findViewById(R.id.tv artist);

holder.ivAnhCaSi = (ImageView)

convertView.findViewById(R.id.ivAnhcasi);
convertView.setTag (holder) ;
lelse/{
holder = (Holder) convertView.getTag/();
}
Song song = getltem(position);
holder.tvTitle.setText (song.title);
holder.tvArtist.setText (song.artist);
Bitmap bm = BitmapFactory.decodeByteArray (song.anhcasy, 0,
song.anhcasy.length);
holder.ivAnhCaSi.setImageBitmap (bm) ;
return convertView;
1
private class Holder {
TextView tvTitle;
TextView tvArtist;
ImageView ivAnhCaSi;
}
}

c. Lay danh sach bai hat gan Ién listview

— Mota

Truy cép vao thu muc “Mymusic” trong by nh¢ trong. Sau d6 loc cac file nhac cé
dudi “.mp3”.

— Ma nguon

String path =
Environment.getExternalStorageDirectory () .getAbsolutePath ()
+"/Mymusic";

File file = new File(path);

File[] files = file.listFiles{();

for (int i = 0; i < files.length; i++) {
String s = files[i].getName();
if (s.endsWith (".mp3")) {
MediaMetadataRetriever mmr = new
MediaMetadataRetriever () ;
String pathbh = files[i] .getAbsolutePath{();
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mmr . setDataSource (pathbh) ;
String artist =

mmr.extractMetadata (MediaMetadataRetriever.METADATA KEY ARTIST);
String title =

mmr.extractMetadata (MediaMetadataRetriever .METADATA KEY TITLE);
byte[] anhcasi = mmr.getEmbeddedPicture();
danhsachbaihat.add(new Song(title, artist ,pathbh, anhcasi));

}

}
adapter.notifyDataSetChanged() ;

}

d. Bit va xir Iy s kién
— Su kién cham vao listview
e Mota
Khi chon bai hat nao trén listview thi bai hat d6 sé dugc phat.

e Ma ngudn

1lvDSBaiHat.setOnItemClickListener (new
AdapterView.OnItemClickListener () {
@Override
public void onItemClick (AdapterView<?> adapterView, View view,
int i, long 1) {
index = 1i;
if (status == PLAY || status == PAUSE) {
mediaPlayer.stop ()
status = STOP;
}
runsSong () ;
mediaPlayer.start ();
status = PLAY;
ivPlay.setImageResource (R.drawable.ic pause black 24dp):;

)

— Nut Play
e Mo ta
Kiém tra néu c6 bai hat dang chay (status = PLAY) thi cho tam dirng bai hat, doi
icon pause thanh icon play[7]. Con néu chwa cé bai hat nao dang dugc chon, thi s&
phat bai hat dau tién trong danh sach bai hat, sau d6 doi icon play thanh icon pause.

e Ma ngudn
ivPlay.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View view) {
if (status == STOP) {

runsong () ;
mediaPlayer.start () ;
status = PLAY;

Toast.makeText (getApplicationContext (), "Play...",Toast.LENGTH SHORT
) .show () ;
} else if(status == PLAY) {

mediaPlayer.pause () ;
status = PAUSE;

62




ivPlay.setImageResource (R.drawable.ic pause black 24dp);

Toast.makeText (getApplicationContext (), "Pause...",Toast.LENGTH SHOR
T) .show () ;
} else if(status == PAUSE) {
mediaPlayer.start () ;
status = PLAY;

ivPlay.setImageResource (R.drawable.ic play arrow black 24dp);

Toast.makeText (getApplicationContext (), "Play...",Toast.LENGTH SHORT
) .show () ;

}

)

— Nut Next
e Mota
Kiém tra néu co6 bai hat dang phat thi s& cho ding bai hat d6 lai. Sau d6 kiém tra
chi s6 bai hat hién tai, néu nho hon tong s6 bai hat trir ¢i mot (danhsachbaihat.size()-1)
thi s€ phat bai hat c6 chi s6 hién tai cong mot (index+=1). Con nguoc lai s€ phat bai
hat dau tién.

e Manguodn

ivNext.setOnClickListener (new View.OnClickListener () ({
@Override
public void onClick (View view) {
if (status == PLAY) {

mediaPlayer.stop();
status = STOP;
}

if (index < danhsachbaihat.size()-1) {
index += 1;

lelse{
index = 0;

}

runSong () ;
mediaPlayer.start ();
status = PLAY;

1)

— Nut Previous
e Mota
Kiém tra néu co6 bai hat dang phat thi s& cho dimng bai hat d6 lai. Sau d6 kiém tra
chi s6 bai hat hién tai, néu 16n hon khong (index>0) thi s& phat bai hat c6 chi s6 hién
tai trir mot (index—=1). Nguoc lai s& phat bai hat cudi danh sach.

e Manguodn

ivPrevious.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View view) {
if (index > 0) {
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index -=1 ;

lelse{

index = danhsachbaihat.size()-1;
1
if (status == PLAY) {

mediaPlayer.stop ()
status = STOP;
}
runsSong () ;
mediaPlayer.start ();
status = PLAY;

b);
— Nut Stop

e Mo ta
Néu c6 bai hat dang phat thi dimg bai hat lai, sau d6 d6i icon nut play thanh icon
play, dat tén bai hat, tén ca sy, thoi gian thuc va thoi gian tong cia bai hat vé mic dinh

nhu ban dau.
e Ma ngudn

ivStop.setOnClickListener (new View.OnClickListener () {

@Override
public void onClick (View view) {
if (status == PLAY || status ==PAUSE) {

mediaPlayer.stop () ;
mediaPlayer.release();

status = STOP;
ivPlay.setImageResource (R.drawable.ic play arrow black 24dp);

txtSong.setText ("Tén bai hat");
txtSinger.setText ("Tén ca si");
stopSong () ;

P
— Nut Shuffle

o Moéta
Kiém tra trang thai Shuffle dang duogc bat thi s€ chay mot bai hat ngﬁu nhién

trong danh sach bai hat khi két thiic bai hat hién tai.

e Manguodn
ivShuffle.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View view) {
isShuffle = !isShuffle;
final Handler handler = new Handler();
handler.postDelayed (new Runnable() {
@Override
public void run() {
if (isShuffle) {
mediaPlayer.setOnCompletionListener (new

MediaPlayer.OnCompletionListener () {
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@Override
public void onCompletion (MediaPlayer

mPlayer) {
if (status == PLAY) {
mediaPlayer.stop();
Random rand = new Random() ;
index =
rand.nextInt ( (danhsachbaihat.size() - 1) - 0 + 1) + 0O;

runSong () ;
mediaPlayer.start () ;
status = PLAY;

ivPlay.setImageResource (R.drawable.ic play arrow black 24dp);
}
}

1) ;
handler.postDelayed (this, 500);

}

b, 500);
}
b7
— Nut Repeat
e Mo ta

Kiém tra néu trang thai Repeat dang bat thi s& cho chay bai hét tiép theo cho dén
hét danh sach, con néu trang thai khong bat thi s& ding lai khi két thiic bai hat hién tai.

e Maingudn
ivRepeat.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick(View view) {
isRepeat = !isRepeat;

if (isRepeat) {

ivRepeat.setImageResource (R.drawable.ic repeat one black 24dp);

} else {
ivRepeat.setImageResource (R.drawable.ic repeat black 24dp);

}
final Handler handler = new Handler();
handler.postDelayed (new Runnable() {
@Override
public void run () {
if (isRepeat) {
mediaPlayer.setOnCompletionListener (new
MediaPlayer.OnCompletionListener () {
@Override
public void onCompletion (MediaPlayer
mPlayer) {
if (status == PLAY) {
mediaPlayer.stop();
index = index + 1;
if (index == danhsachbaihat.size())

index = 0;

}

runsSong () ;

65




mediaPlayer.start () ;
status = PLAY;
ivPlay.setImageResource (R.drawable.ic play arrow black 24dp);
}
}

1) ;
handler.postDelayed (this, 500);

}
}, 500);

1)

— Thanh Seekbar

e Mota

Dién ta thoi gian thuce ctia bai hat

Khi kéo thanh seekbar dén vi tri nao thi tién trinh ctia bai hat s& & tiép tuc & vi tri

do.

e Ma ngudn
seekBarTime.setOnSeekBarChangelistener (new
SeekBar.OnSeekBarChangeListener () {

@Override

public void onProgressChanged (SeekBar seekBar, int i, boolean
b) |

}

@Override
public void onStartTrackingTouch (SeekBar seekBar) {

}

@Override
public void onStopTrackingTouch (SeekBar seekBar) {
musicPlayer.seek (seekBarTime.getProgress()) ;

}

1)

— Cap nhép tong thoi gian cua bai hat
e Mota
Pinh dang thoi gian tong ciia bai hat dé c6 thé hién thi phut va gidy.
e Mi ngudn

private void setTimeTotal () {
SimpleDateFormat DinhDang = new SimpleDateFormat ("mm:ss");

txtTimeTotal.setText (DinhDang.format (mediaPlayer.getTimeTotal ()))
seekBarTime.setMax (mediaPlayer.getTimeTotal ()) ;

}

— Cap nhap thoi gian thyc cua bai hat
e Mota
Dinh dang thoi gian thuc cta bai hat dé c6 thé hién thi phat va giay.

e Manguon
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private void updateTimesong() {
final Handler handler = new Handler():;
handler.postDelayed (new Runnable () {
@Override
public void run () {
SimpleDateFormat dinhDang = new
SimpleDateFormat ("mm:ss") ;
txtTimeCurrent.setText (dinhDang.format (mediaPlayer.getTimeCurrent ()
)) s
seekBarTime.setProgress (mediaPlayer.getTimeCurrent () );
handler.postDelayed (this, 500);
}
b 100) ;

4.3. Giao dién chwong trinh

Mo ta Hinh anh

Man hinh chuong trinh khi kho1 dong: 23:50 B il ol - 96
Ung dung nghe nhac offline

—  Hién thi list danh sach bai hat.
— M>&imot bai hat s& hién thi: A Leda

, Tuan Vi
e Anhcasy

o Lxi L) ¥ Mua Chiéu Mien Trung
e Tén bai hat Cam Ly
* Tencasy Mua qua phé vang
—  Hién thi cdc nlt chirc nang cua § Tuén Vi

| Nguai Phu Kéo Mo Cau

Tuan Vi

truong trinh.

Thé Non Hen Bién
Trudng Vi, Nhu Quynh

Tinh Yéu Cach Tro
Thu Trang MC, Duong Ngoc Thai

. '.AF ) . . X

. ¢ Trach ai vo tinh
Tén bai hat

Tén ca si

00:00
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Mo ta

Hinh anh

Giao dién chuong trinh khi phat mot
bai hat:

— Hién thi tén bai hat, tén ca sy.

Hién thi tong thoi gian va thoi gian
thuc cua bai hat.
— Thanh Seekbar thé hién thoi gian

thuce cua bai hat

Nt Play s& hién thi icon pause.

23:50 D il il @ 96%

Ung dung nghe nhac offline

Lé da
Tuan Vi

Mua Chiéu Mién Trung
Cam Ly

Mua qua phd vang
d Tuan Vi

. Ngudi Phu Kéo Mo Cau

Tuan Vi

Thé Non Hen Bién
Trudng Vi, Nhu Quynh

Tinh Yéu Cach Tro
Thu Trang MC, Duong Ngoc Thai

e S
¢ Trach ai vo tinh
Cat bui cudc daoi

Trudng Son
01:06

Giao dién chuong trinh khi tam dung
mot bai hat:

— Nut Play sé hién thi icon play.

23:51 A Lall _all @ 96%

Ung dung nghe nhac offline

M Leda
Tuan VQ

L 2 Y] Mua Chiéu Mién Trung
Cam Ly

Mua qua pho vang
8 Tuan Vi

: | Nguoi Phu Kéo Mo Cau
Tuan Vi

Thé Non Hen Bién
Trudng Vi, Nhu Quynh

Tinh Yéu Cach Tro
Thu Trang MC, Duong Ngoc Thai

o C
¢ Trach ai vo tinh
Cat bui cudc daoi

Truong Son
01:10
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Mo ta Hinh anh

Giao dién chuong trinh khi bat nut 2351 Rl il @ 95%

Repeat: Ung dung nghe nhac offline

— Nt Repeat s& doi icon khac -~

Lé da

Tuan Vi

Mua Chiéu Mién Trung
Cam Ly

Mua qua phd vang
| Tuan Vi

| Ngudi Phu Kéo Mo Cau

Tuan Vi

Thé Non Hen Bién
Truong VI, Nhu Quynh

Tinh Yéu Cach Tré
Thu Trang MC, Duong Ngoc Thai

¢r Trach ai vo tinh
Lé da

Tuan Vi
01:59
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TONG KET

Trong d 4n nay em di nghién ctru, tim hiéu vé ng dung phat nhac trén
Android.
Do 4n da thue hién nhitng nhiém vu sau:

— Tim hiéu lich str va cau tric cua hé diéu hanh Android.

Nim bét quy trinh lam m6t phan mém trén mobile.

— Tim hiéu k¥ thuat phat nhac trén Android.

— K thuat truy cép file trén bd nhé ngoai ctiia dién thoai Android

— Budc dau xay dung thanh cong ung dung Android nghe nhac offline.

Tuy nhién, do thoi gian va kha ning c6 han, nén em chua di sdu tim hiéu duoc
thém vé tng dung, vi vay giao dién tng dung van con so sii, x 1y code trén moi
truong 1ap trinh Android Studio con chua tot, chuong trinh van con nhiéu thiét sot. Rat
mong cac thiy cd gido va cac ban tan tinh giup d& dé chuong trinh ngdy cang duoc
hoan thién hon.

Trong twong lai, em mong mudn tmg dung s& dugc phat trién vé moi mat (giao

dién, chtrc nang,...) va s& trd thanh mot chuong trinh nghe nhac online phé bién.
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