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Chuwong 1. Nhirng kién thirc co ban vé thiét bi di dong va lap
trinh cho thiét bi di dong

1.1. Cac thiét bi di ddng

Phan loai cac thiét bj di déng

Céc thiét bi di dong da trai qua rat nhiéu nim phat trién véi rat nhiéu loai thiét bi khéac
nhau, c6 thé ké d¢én nhu may nhin tin di dong, dién thoai di dong, thiét bi tro gidp c& nhan (PDA,
Palm...), dién thoai thong minh, may tinh bang... Cac thiét bi nghe nhin khac nhu may anh, may
quay k¥ thuat s6, may nghe nhac... ciing c6 thé duoc xép vao "thiét bi di dong". Tuy nhién gido
trinh s& bo qua cac thiét bi mang tinh chat lich sir (43 khéng con hoac gan nhu khong con) va céac
thiét bi nghe nhin ma chi dé cap dén cac loai thiét bi dién toan cam tay hién dang phd bién trén
thi truong tiéu dung. Cac thiét bi nay thuong dugc phan theo cac loai nhu sau:

Pién thoai di dong co ban (basic phone va featured phones) - 1a cac dién thoai di dong
Véi cé&c tinh ning co ban nhu nghe, goi, danh ba... va mot sé tng dung dung sin don gian. Cac
thiét bi nay thuong cé kich thuéc nhé, man hinh d6 phan giai thap, c6 hoac khong c6 ban phim,
pin dung duoc lau, it két ndi va kha ning phat trién thém phan mém cuaa nha phét trién (gan nhu)
khdng co.

Pi¢n thoai di dong thong minh (smart phones) - 1a cac dién thoai duoc trang bi cau
hinh tét hon, chay hé diéu hanh théng minh véi SDK cho phép Iap trinh vién phét trién da dang
cac ung dung phuc vu moi muc dich ctia cudc song. Céc thiét bi nay thudong co kich thudc va
man hinh Ién hon nhiéu so véi featured phones, cau hinh phan cang (CPU, RAM, GPU,
camera...) cao, da dang cac két ndi (Wifi, Bluetooth, 3G/4G, GPS, Glonass, NFC...), c6 thé c6
hodc khong nhiéu loai cam bién (cam bién gia toc, la ban, cam bién tiém can, cam bién &nh séang,
con quay hoi chuyeén...). Véi ngan trang bi, du thuong duoc trang bi thoi pin 16n hon featured
phones, thoi lugng pin cia dién thoai thong minh thudng rat han ché so véi featured phones.

May tinh bang - Ia céc thiét bi thong minh, twong tu nhu smart phones nhung c6 kich
thudc man hinh I6n hon rat nhiéu (thong thuong tir 7"-13"), ¢6 thé cé hoac khong cé hd trg khe
cam SIM-card (phuc vu viéc nhan tin, goi dién hosc truy cap internet qua WiFi/3G)

Pi¢n thoai thong minh lai may tinh bang (phablet) - 1a loai thiét bi lai giita smartphone
va may tinh bang, vé tinh ning n6 1a mot smart phone, nhung duoc trang bi man hinh ¢ Ién hon
smart phone théng thudng va nho hon kich thuéc phé bién cua man hinh tablet. Man hinh cia
phablet thuong co kich thuéc 5.0"-6.9". Trong lap trinh, cic phablet thuong dugc xép gop chung
vao smart phones.

Do kha ning 1ap trinh cac dién thoai co ban rat han ché (thuong phai 1am viéc véi 16p
thip hon, khong c6 bo ¢dng cu phat trién tién dung) nén mic du dién thoai co ban van chiém thi
phan chu yéu, noi dung gido trinh "Phat trién tng dung di dong" chi tap trung nham dén céc thiét
bi thong minh (dién thoai thdng minh, may tinh bang va dién thoai lai). V& mat phan mém, céc
thiét bi ndy hau nhu trong duong, vi vay gido trinh ¢ thé duoc goi 1a "Lap trinh cho dién thoai
thong minh".
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Biéu do dudi day thé hién ty I thi phan gitra Smart Phones va Featured Phones trong 3
nim gan day, dit liéu khao st trén tap ngudi truong thanh tai Hoa Ky (theo sb liéu cua
PewSearchCenter, thang 6 nam 2013):

Changes in smartphone ownership, 2011-2013
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Cac hé diéu hanh thiét bj di ddng théng minh

Céc hé diéu hanh thiét bi di dong hién dai tong hop rat nhiéu tinh ning cuia may tinh c&
nhan truyén thdng ciing nhu hd trg cac tinh nang dic trung cho thiét bi di dong nhu man hinh
cam tng, song di dong (GSM/CDMA), 3G/4G, Bluetooth, WiFi, GPS, Glonass, chup anh, quay
phim, nhan dang giong néi, ghi am, trinh choi nhac, NFC, bo phét hong ngoai...

Nhitng hé diéu hanh di d6ng phd bién nhat hién nay gom co:
Android

Android 1a hé diéu hanh mién phi, ma nguon meé, phat trién bai "ga khong 16" Google.
Android duya trén nén tang Linux duoc thiét ké danh cho cac thiét bj di dong c6 man hinh cam
g nhu dién thoai théng minh va may tinh bang. Ban dau, Android dugc phét trién boi Tong
cong ty Android, v&i su hd tro tai chinh tir Google va sau nay dugc chinh Google mua lai vao
nam 2005. Android ra mat vao ndm 2007 cung v&i tuy@n bd thanh 1ap Lién minh thiét bi cam tay
maé: mot hiép hoi gom cac codng ty phan cing, phan mém, va vién théng voi muc tiéu day manh
cac tiéu chuan mo cho cac thiét bi di dong. Chiéc dién thoai dau tién chay Android dugc ban vao
thang 10 nam 2008.

Android c6 ma nguon mé va Google phat hanh ma ngudn theo Giay phép Apache. Chinh
ma ngudn maé cling véi mot gidy phép khdng c6 nhiéu rang budc da cho phép cac nha phat trién
thiét bi, mang di dong va cac 1ap trinh vién nhiét huyét dugc diéu chinh va phan phdi Android
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mét cach tu do. Ngoai ra, Android con c6 mot cong dong lap trinh vién déng dao chuyén viét cac
g dung dé mé rong chirc nang cua thiét bi, bang mot loai ngbn ngir 1ap trinh Java c6 sira doi.
Vao thang 10 ndm 2012, c6 khoang 700.000 tng dung trén Android, va sb luot tai tng dung
tir Google Play, cura hang trng dung chinh ctia Android, uéc tinh khoang 25 ty luot.

Nhitng yéu t6 nay da giup Android tré thanh nén tang dién thoai thdng minh phé bién
nhét thé gidi, vuot qua Symbian vao quy 4 nam 2010, va duoc cac cong ty cong nghé lua chon
khi ho can mot hé diéu hanh khéng nang né, ¢d kha ning tinh chinh, va gia ré chay trén cac thiét
bi cong nghé cao thay vi tao dung tir dau. Két qua l1a mic du duoc thiét ké dé chay trén dién thoai
va may tinh bang, Android di xut hién trén TV, may choi game va céc thiét bj dién tir khac.
Ban chat m& cia Android ciing khich 186 mot d6i ngii déng dao lap trinh vién va nhimg nguoi
dam mé st dung ma ngudn mé dé tao ra nhitng dy an do cong dong quan ly. Nhitng du an nay b
sung cac tinh nang cao cap cho nhitng ngudi dung thich tim toi hodc dua Android vao cac thiét
bi ban dau chay hé diéu hanh khac.

Android chiém 75% thi phan dién thoai thdng minh trén toan thé gigi vao thoi diém quy
3 nam 2012, vé6i tong cong 500 triéu thiét bi da duoc kich hoat va 1,3 triéu luot kich hoat mdi
ngay. Su thanh cdng cua hé diéu hanh ciing khién né tré thanh muc tiéu trong cac vu kién lién
quan dén bang phat minh, gép mit trong céi goi 1a "cudc chién dién thoai théng minh" giira cac
cong ty cong nghé.

i0S

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

Giao dién nguoi dung cia iOS duya trén co sé thao tAc bang tay. Nguoi dung c6 thé tuong
tac va6i hé diéu hanh nay thong qua rat nhiéu dong tac bang tay trén man hinh cam tng cia cac
thiét bj cua Apple.

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

Blackberry

BlackBerry OS la nén tang phan mém tu hitu do RIM (Research In Motion) phat trién
cho dong san pham cam tay BlackBerry. BlackBerry OS cung cap kha ning da nhiém, va duoc
thiét ké cho céc thiét bi sir dung phuong phap nhéap dic biét, thuong la trackball hoic man hinh
cam ung. Hé diéu hanh duoc hd tro MIDP 1.0 va WAP 1.2. Cac phién ban truéc dé cho phép
ddng bo hoa khong day thu dién tr va lich véi Microsoft Exchange Server, va véi ca Lotus
Domino. Phién ban OS 4 hién tai hd trg MIDP 2.0, ¢6 kha ning kich hoat khdng day hoan toan
va dong bo thu dién tu, lich, cong viéc, ghi chi va danh ba véi Exchange, va kha ning hd
trg Novell GroupWise, Lotus Notes khi két hop vai BlackBerry Enterprise Server.
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Cac ban cap nhat cho BlackBerry OS c6 thé c6 néu nha mang cung cap thdng qua dich vu
BlackBerry OTASL.

Cac bén tha ba c6 thé phat trién tng dung dung cac API tu hitu cua BlackBerry, nhung
bat ky (ng dung nao st dung cac chic ning gidi han déu can phai ching thuc trude khi cai dat.
Viéc ching thuc nay xac nhan tac gia cia chuong trinh, nhung khong bao dam tinh an toan va
bao mat cua ng dung.

BlackBerry 10

La thé hé tiép theo cua hé diéu hanh BlackBerry OS, duoc phét trién bai BlackBerry
Limited (Research In Motion ddi tén), danh cho ca dién thoai IAn may tinh bang. Thiét bi gan
day nhét st dung hé diéu hanh la smartphone cao cip BlackBerry Q10

Windows phone

Windows Phonelahé diéu hanh cua Microsoft danh  cho smartphone ké  tuc nén
tang Windows Mobile, mac du chiung khong tuong thich vai nhau. Khac véi Windows Mobile,
Windows Phone tap trung vao su phat trién caa Marketplace - ndi cac nha phét trién co thé cung
cap san pham (mién phi hozc c6 phi) téi ngudi ding. Windows Phone duoc ban vao thang 10
nam 2010 va dau nam 2011 tai Chau A.

Phién ban mai nhat hién tai 12 Windows Phone 8. Microsoft con dang phat trién ban
Windows Phone Apollo Plus, va trong twong lai c6 thé con c6 Windows Blue (hay cé thé 1a
Windows 9) gitip twong thich v&i hé diéu hanh Windows trén may tinh. Vi Windows Phone
Microsoft d4 phat trién giao dién ngudi ding moi mang tén Modern (trudc day tén 1a Metro) -
tich hop kha nang lién két v6i cac phan ctiing va phan mém cua hang thir ba mot cach dé dang.

Ngay 11 thang 2 nam 2011, truéc mat bao gigi, CEO Microsoft Steve Balmer va
CEO Nokia Stephen Elop cong bé tré thanh ddi tac cua nhau, dong nghia véi viéc Windows
Phone tro thanh hé diéu hanh chinh cua Nokia, thay thé Symbian da gia ¢i. Sy Kién nay ciing
danh ddu mot mdc quan trong trong cudc chién voi Android va i0S, duoc vi nhu 1a "cudc dua
gitta 3 con ngua". Theo do, cong ty nay sé& hop tac vai Microsoft trong viéc san xuat nhiing dién
thoai Windows Phone 7 (hién tai la Windows Phone 8). Nokia hira hen sé:

e Tap trung vao Windows Phone 7/8

e Dua ra nhitng thiét ké mai, bo sung nhitng goi ngdn ngir va phd bién ching nhiéu
hon cho ngudi tidu ding thong qua nhiing thiét ké mai vé phan ctiing, nhiéu phan
khic gia va thi truong hon

e Hop tac trong linh virc marketing, phat trién phan mém cho dién thoai di dong

e Bing sé tré thanh nén tang tim kiém trong cac thiét bi va dich vu caa Nokia

e Kho ttng dung riéng cua Nokia sé¢ dugc tich hgp chung véi Marketplace.

Ngoai cac hé diéu hanh trén, trén thi truong hién tai con cd thiét bi chay cac hé diéu hanh
khéc vai thi phan khong dang ké nhu: Bada (cua Samsung), BlackBerry Tablet OS (cho may tinh
bang BlackBerry PlayBook), GridOS (do Fusion Garage phat trién dya trén Android), Linux,
Brew (cua Qualcomm), webOS (cua Palm, sau HP mua lai, roi lai ban lai cho LG héi thang 2
nam 2013), Tizen (do Samsung va Intel phéi hop hd trg, dua trén LiMo - Linux for Mobile),
Windows RT (ctia Microsoft cho céc thiét bi st dung chip kién tric ARM).
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Mot sb t chire, cong ty ciing dang nd luc phat trién cac hé diéu hanh di dong moi, duoc
nhic dén nhiéu nhét trong s6 do co thé ké dén:

Aliyun OS

Aliyun OS ra doi thang 7 ndm 2011, 1a hé diéu hanh dua trén Linux, duoc phéat trién boi
AliClound, mot cong ty con cua Alibaba Group, Trung Quéc. Y tuéng chung caa hé didu hanh
Aliyun 13 "dam may hoa" cac tinh ning cta thiét bi di dong (clound functionality).

Theo Google day 1a Aliyun duoc phat trién tir hé diéu hanh ma ngudén mé Android cua
minh, Alibaba thi phi nhan diéu nay, tuy nhién hé diéu hanh nay c6 thé chay duoc hau hét cac
g dung caa Android. Trén cho @ng dung caa Aliyun tham chi con chua rat nhiéu ¢ng dung
Android vi pham ban quyén.

Thiét bi dau tién chay hé diéu hanh nay 1a dién thoai K-Touch W700
FireFox OS

La hé diéu hanh cho dién thoai di d6ng va may tinh bang, phat trién trén nén Linux, duoc
phét trién bai to chac phi loi nhuan Mozilla Foundation (t6 chic 1am ra trinh duyét FireFox noi
tiéng). Puoc thiét ké dé cung cdp mot hé thong toan dién cho thiét bi di dong, str dung cac cong
nghé mo va phd bién nhu HTMLS, Javascript, web APL.. véi kha ning truy cap truc tiép vao
phan cing thiét bi, FireFox OS nham dén canh tranh véi cac 6ng 16n khac nhu Apple's iOS,
Google's Android, Microsoft's Windows Phone, ciing nhu cac hé diéu hanh méi xuat hién nhu
Ubuntu Touch OS.

FireFox OS dugc gidi thiéu thang 2 nam 2012 trén vai dién thoai chay Android, va trén
bo kit Raspberry Pi vao nam 2013. Thang 1 nam 2013, tai trién 1dm thiét bj dién tu tiéu dung
qudc té CES 2013, hing ZTE xac nhan s& san xuat dién thoai chay hé diéu hanh nay va dén 2
thang 7 nam 2013, Telefénica chinh thirc gidi thiéu dién thoai thwong mai dau tién chay FireFox
OS tai Tay Ban Nha: dién thoai ZTE Open.

Ubuntu Touch OS

La giao dién di dong cua hé diéu hanh ma ngudn mé ndi tiéng - Ubuntu caa Canonical
Ltd., duoc thiét ké danh cho céc thiét bi di dong véi man hinh cam tng nhu dién thoai thong
minh va may tinh bang. Piém manh cua Ubuntu Touch I viéc dia trén ciing mot cong nghé 16i
nhu hé diéu hanh Ubuntu cho may tinh, gilp cac tng dung danh cho Ubuntu va Ubuntu Touch
c6 thé chay 13n nhau ma khong can phat trién lai phién ban riéng. Ngoai ra thiét bi chay Ubuntu
Touch cd thé bién thanh Ubuntu ban cho may tinh véi day du tinh nang ctia may tinh ca nhan khi
két ndi vao man hinh ngoai hoic két néi qua bo dé (dock).

Vi sy phd bién cua hé didu hanh Ubuntu va kha nang tuong thich caa Ubuntu Touch,
day c6 thé s& tro thanh mot trong nhitng hé diéu hanh phé bién trong twong lai.

Bang dudi day thé hién twong quan thi phan giira cac hé diéu hanh di dong théng minh
phd bién tir nam 2012-2013, theo s6 liéu ngay 16/05/2013 cua IDC Worldwide Quarterly Mobile
Phone Tracker, May 2013 (don vi: triéu thiét bi)

S6 lwong Q1- Thi phan Q1- S6 lweng Q1- Thij phan Q1-| Ty Ié ting

HDH 2013 2013 2012 2012 trudng
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Android 162.1 75.0% 90.3 59.1% 79.5%
i0S 37.4 17.3% 35.1 23.0% 6.6%
Windows Phone 7.0 3.2% 3.0 2.0% 133.3%
BlackBerry OS 6.3 2.9% 9.7 6.4% -35.1%
Linux 2.1 1.0% 3.6 2.4% -41.7%
Symbian 1.2 0.6% 10.4 6.8% -88.5%
Others 0.1 0.0% 0.6 0.4% -83.3%
Total 216.2 100.0% 152.7 100.0% 41.6%

Biéu db duéi ddy cho thay su thay ddi vé san lugng cling nhu thi phan cta cac hé diéu hanh di
dong tir nam 2007 dén nay (nguon wikipedia.org)

World-Wide Smartphone Sales (%)
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World-Wide Smartphone Sales (Thousands of Units)
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Xu hwéong di dong hoa

Mobile Users > Desktop Internet Users
Within 5 Years

Global Mobile vs. Desktop Internet User Projection, 2007 — 2015E
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Téc dd ting truong Mobile Data Internet

Exabytes/month
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Theo sé liéu thong ké ciia Cisco — Mobile Global, 2012
1 EB = 1 million terabytes = 1 billion gigabytes
Tai Viét Nam:

Continued growth.
More users than Australia & NZ population!
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* Thué bao di dong: 120 trigu.
* Thué bao 3G: 20 triéu.
* Ty lé nguoi dung smartphone: 21%.
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Thoi quen st dung thiét bi truy cap Internet

"=

81% Desktop 56% Mobiles 47% Laptops

Cimigo netcitizens report 2012

1.2. Téng quan vé lap trinh cho thiét bi di déng

Ngudi 1ap trinh ang dung cho thiét bi di dong truyén théng ludn lubn phai nhé trong dau
nguyén tac "tiét kiém téi da tai nguyén" cua thiét bi, ding moi cach dé toi wu hoa do phirc tap
tnhs toan ciing nhu lugng bd nhé can st dung. Tuy nhién cing véi su phat trién nhanh chong cua
phan cting, cac thiét bi di dong hién dai thudng ¢ cau hinh rat tét, véi chip xir Iy manh mé, bo
nhé (RAM) 16n, khién viéc lap trinh cho thiét bi di dong tré nén dé& dang hon bao gid hét. Cac bo
Kit phat trién caa cac hang san xuat hé diéu hanh di dong hién hanh ciing thudng lam trong sudt
hau hét cac tac vu lién quan dén quan Iy bo nhé, quan 1y tién trinh... Lap trinh vién c6 thé it quan
tam hon dén viéc téi wu hoa sir dung tai nguyén va tap trung vao viéc "1ap trinh", phét trién tinh
nang cho tng dung nhu khi 1ap trinh cho may tinh ca nhan.

Tuy nhién, dic trung di dong cia céc thiét bi nay ciing dem dén nhiéu van dé ma nguoi
lap trinh can phai quan tim nhu: két ndi mang cua thiét bi di dong thuong khong 6n dinh (tdy
thugc vao vi tri, téc do di truyén, ha ting mang...), viéc quan Iy tai nguyén dé tbi uvu héa luong
dién nang tiéu thu (tiét kiém pin). Ngoai viéc viéc phan manh (qua nhiéu loai thiét bi, nhiéu kich
thudc va d6 phan dai man hinh, nhiéu cau hinh phan cting khéc nhau..) cua céc thiét bi di dong
khién viéc kiém thir tng dung rat khé khan.

Ngoai ra cac hang phat trién hé diéu hanh di dong déu 1am ra bo kit phét trién (SDK) va
moi trudng phét trién tich hop (IDE) rat thuan tién cho viéc viét code, bién dich, g& rdi, kiém thi
cling nhu xuat ban phan mém.

So v6i may tinh c& nhan, céc thiét bi di dong hién dai duoc trang bi thém rat nhiéu tinh
ning gitp viée tuong tic véi ngudi ding tré nén thuan tién (man hinh cam tng da diém, tuong
tac giong noi, cir chi...), cac loai két ndi da dang (NFC, GPS, 3G, 4G, bluetooth, IR...), c&c cam
bién phong pha gidp trai nghiém rat da dang (cam bién anh séang, cam bién tiém can, la ban, cam
bién chuyén dong, gia toc ké...). Nguoi 1ap trinh, tdy thudc vao ung dung cu thé, ¢ thé sir dung
dén cac tinh nang dic trung nay dé dem dén cho ngudi ding trai nghiém tdt nhat trén thiét bi di
doéng caa minh.

Xét theo thi phan trén thi truong, 3 hé didu hanh phé bién nhat cho thiét bi hién nay la
Google's Android, Apple's iOS va Microsoft's Windows Phone. Mbi ing dung thanh cong
thudng dugc phat trién cho ca 3 hé nén nay. Mdi hé nén déu c6 mot cho tng dung chinh hang
(Google cé Google Play Store, Apple c6 Apple AppStore, Microsoft c6 Windows Phone Store)
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vé6i rat nhiéu khach hang tiém ning, giup nguoi phat trién c6 thé xuit ban wng dung mién phi
hodc mat phi véi chi phi nhét dinh.

Bang dudi day liét ké cac hé diéu hanh véi ngdn ngit va IDE phé bién nhét caa né.

HDPH Ngbn ngir 1ap trinh | IDE

Android Java IBM's Eclipse véi Google's ADT plugins

i10S Objective-C Apple' Xcode

Windows Phone | C# Microsoft's Visual Studio cho Windows phone

Ngoai viéc phét trién ¢ng dung cho tirng hé diéu hanh nhu ké trén, 1ap trinh vién cd thé
lya chon cac thu vién lap trinh da nén, dé phét trién ing dung, pho bién nhat trong cac tng dung
da nén la cac tng dung viét bang ngdn ngir web (HTML, CSS & Javascript). Trinh duyét web
cua cac thiét bi di dong duong thoi c6 day du tinh niang 13an hiéu ning ning chay tét cac Gng
dung web hién dai, mot ang dung web c6 thé dugc dat trén may chi hoic duge dong géi thanh
native app (ing dung cho tirng hé diéu hanh) qua mat s6 cong cu dong goi ciia cac hang thir ba.

Cong cu dong goéi ung dung Web cho thiét bi di dong phd bién nhat hién nay la
PhoneGap, dugc phat trién bai Nitobi, sau dugc Adobe mua lai. PhoneGap cho phép lap trinh
vién phat trién ung dung di dong sir dung ngdn ngit web phé bién (HTML5, CSS3 va Javascript),
Vé6i cac tinh nang bo sung, cho phép tng dung truy cap vao I6p phan cang cua thiét bi nhu gia
toc ké, may anh, GPS... va dong goi thanh (ng dung cho nhiéu hé diéu hanh khéc nhau, bao gom
Android, i0S, Blackberry, BlackBerry 10, Windows Phone, Windows 8, Tizen, Bada. Tuy
nhién, nhuoc diém cua cac tng dung loai ny 1a 6 hiéu suat thap (chay khong duoc "muot ma™
nhu Gng dung native) va khong dong nhat véi tat ca céc trinh duyét web di dong (co thé chay
hoac hién thi khac nhau trén cac hé diéu hanh vai céc trinh duyét khac nhau).

Viéc chon hé diéu hanh/thu vién nao dé phat trién tdy thudc vao nhiéu yéu té khac nhau
nhu muc dich cia ung dung, d6i twong st dung, tiém niang cua hé diéu hanh, cac yéu cau ky
thuat cu thé cling nhu théi quen va k¥ nang cua lap trinh vién. Trong khudn khé c6 han, gi4o
trinh chi tap trung di sau vao viéc phat trién tng dung cho hé diéu hanh di dong phd bién nhat
hién nay - Google's Android.
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Chuong 2. Nhap mon lap trinh Android

2.1. Thiét bi Android - hé diéu hanh va mdy 3o Dalvik

Ngay 5 thang 11 ndm 2007, Lién minh thiét bi cam tay m¢ (Open Handset Alliance), mot
hiép hoi bao gébm nhiéu coéng ty trong d6 c6 Texas Instruments, Tap doan Broadcom,
Google, HTC, Intel, LG, Tap doan Marvell Technology, Motorola, Nvidia, Qualcomm, Samsung
Electronics, Sprint Nextel va T-Mobile duoc thanh 1ap véi muc dich phat trién céc tiéu chuan
mé cho thiét bi di dong. Cung ngdy, Android cling duwoc ra mét véi vai tro 1a san pham dau tién
ctia Lién minh, mot nén tang thiét bi di dong duoc xay dung trén nhan Linux phién ban 2.6.
Chiéc dién thoai chay Android dau tién duoc ban ra 1a HTC Dream, phat hanh ngay 22 thang 10
nam 2008. Biéu trung ctia hé diéu hanh Android mai 13 mot con robdt mau xanh 14 cay do hang
thiét ké Irina Blok tai California vé.

Tir ndm 2008, Android di trai qua nhiéu 1an cap nhat dé dan dan cai tién hé diéu hanh, bd
sung cac tinh nang méi va sira céc 16i trong nhitng lan phat hanh trudge. Mai ban nang cap duoc
dat tén lan luot theo thar ty bang chit cai, theo tén ciia mot mon an trang miéng; vi du nhu phién
ban 1.5 Cupcake (banh béng lan nho c6 kem) tiép ndi bang phién ban 1.6 Donut (banh vong).
Phién ban m¢i nhat 1a 4.3 Jelly Bean (keo déo). Vao nam 2010, Google ra mit loat thiét
bi Nexus—mot dong san pham bao gom dién thoai théng minh va may tinh bang chay hé diéu
hanh Android, do cac di tac phan cing san xuat. HTC da hop tac voi Google trong chiéc dién
thoai thong minh Nexus dau tién, Nexus One. Ké tir d6 nhiéu thiét bi méi hon da gia nhap vao
dong san pham nay, nhu dién thoai Nexus 4 va may tinh bang Nexus 10, lan luot do LG va
Samsung san xuat. Google xem dién thoai va may tinh bang Nexus 1a nhitng thiét bi Android cha
lyc caa minh, véi nhimg tinh nang phan cing va phan mém mai nhat cia Android.

Bang dudi day thé hién ty I¢ s dung cac phién ban Android tinh d¢én ngay 01/08/2013

Phiénban  Tén ma Ngay phat hanh Phién ban APl Ty lé
4.3 Jelly Bean July 24, 2013 18 0.0%
4.2.x Jelly Bean November 13, 2012 17 6.5%
4.1.x Jelly Bean July 9, 2012 16 34.0%
4.0.3-4.0.4 |Ice Cream Sandwich December 16, 2011 |15 22.5%
3.2 Honeycomb July 15, 2011 13 0.1%
3.1 Honeycomb May 10, 2011 12 0.0%
2.3.3-2.3.7 Gingerbread February 9, 2011 10 33.0%
2.3-2.3.2  Gingerbread December 6, 2010 9 0.1%
2.2 Froyo May 20, 2010 8 2.5%
20-2.1 Eclair October 26, 2009 7 1.2%
1.6 Donut September 15, 2009 4 0.1%
1.5 Cupcake April 30, 2009 3 0%
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Jelly Bean
— Eclair
rm e o i
lce Cream Sandwich — Froyo
Honeycomb
- Gingerbread

Giao dién va &ng dung

Giao dién

Giao dién nguoi ding caa Android dua trén nguyén tic tac dong truc tiép, sir dung cam
g cham twong ty nhu nhitng dong tac ngoai doi thuc nhu vudt, cham, kéo dan va thu lai dé xu
ly cac dbi twong trén man hinh. Su phan (ng véi tac dong cia ngudi dung dién ra gan nhu ngay
lap tc, nham tao ra giao dién cam ng muot ma, thudng dung tinh ning rung cta thiét bi dé
tao phan hdi rung cho ngudi dung. Nhitng thiét bi phan cimg bén trong nhu gia toc ké, con quay
hoi chuyén va cam bién khoang cach duoc mot sé tng dung sir dung dé phan hdi mot sé hanh
dong khac cua nguoi dung, vi du nhu diéu chinh man hinh tir ché do hién thi doc sang ché do
hién thi ngang tly theo vj tri cua thiét bi, hodc cho phép ngudi ding lai xe dua bang xoay thiét
bi, giéng nhur dang diéu khién vo-lang.

Cac thiét bi Android sau khi khai dong s& hién thi man hinh chinh, diém khéi dau véi cac
thdng tin chinh trén thiét bi, twong tu nhu khai niém desktop (ban 1am viéc) trén may tinh dé ban.
Man hinh chinh Android thuong gém nhiéu biéu twong (icon) va tién ich (widget); biéu tuong
ng dung s& mg wng dung tuong Gng, con tién ich hién thi nhitng ndi dung sdng dong, cap nhat
tu dong nhu dy bao thoi tiét, hop thu ciia nguoi dung, hodc nhitng mau tin thoi sy ngay trén man
hinh chinh. Man hinh chinh c6 thé gom nhiéu trang xem dugc bang cach vubt ra trudc hoic sau,
mic du giao dién man hinh chinh ciia Android c6 thé tily chinh & mirc cao, cho phép nguoi ding
tu do sip dat hinh dang ciing nhu hanh vi cua thiét b theo s¢ thich. Nhitng tng dung do céac hang
thir ba c6 trén Google Play va cac kho tng dung khac con cho phép nguoi dung thay ddi "chu
d&" cua man hinh chinh, tham chi bit chuéc hinh dang cua hé diéu hanh khac nhu Windows
Phone ching han. Phan 16n nhitng nha san xuit, va mot s6 nha mang, thuc hién thay déi hinh
dang va hanh vi cua céc thiét bi Android cua ho dé phan biét véi cac hang canh tranh.
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v tda

Hinh . Man hinh chinh véi cac biéu twong (icon) va tién ich (widget)

O phia trén cing man hinh 1 thanh trang thai, hién thi thdng tin vé thiét bi va tinh trang
két ndi. Thanh trang thai nay co thé "kéo" xudng dé xem man hinh thong bao gém thdng tin quan
trong hodc cap nhat cua cac tng dung, nhu email hay tin nhan SMS méi nhan, ma khéng lam
gian doan hoic khién ngudi ding cam thay bat tién. Trong cac phién ban doi dau, ngudi ding c6
thé nhan vao thong bao dé ma ra ng dung twong tng, vé sau nay cac thong tin cap nhat duoc bd
sung theo tinh ning, nhu c6 kha ning 1ap tac goi nguoc lai khi c6 cudc goi nhd ma khéng can
phai mé tng dung goi dién ra. Théng bao s& ludn nam d6 cho dén khi nguoi ding da doc hoic
x0a no di.

420 TUE, OCTOBER 23

Kim's Piano Recital

noeon,

~+ Email guests
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Hinh . Thanh trang thai dang duoc "kéo" xubng vai cac théng bao bén trong

Mot diém manh cua hé diéu hanh Android 1a cho phép ngudi dung chay nhiéu tng dung
cung lic (da nhiém - multi-tasking). Viéc chuyén qua chuyén lai gitra cac (ng dung duoc thuc
hién mot cach dé dang bing cach bam va giir phim Home dé hién thi danh sach tng dung dang
chay.

Hinh . Danh sach (tng dung dang chay trén thiét bi (da nhiém)
Ung dung

Android ¢6 lugng @ng dung caa bén thir ba ngay cang nhiéu, dugc chon loc va dat trén
mot cira hang ung dung nhu Google Play hay Amazon Appstore dé nguoi dung ldy vé, hoic
bang cach tai xudng roi cai dat tap tin APK tir trang web khac. Céc ung dung trén Ctra hang Play
cho phép nguoi dung duyét, tai vé va cap nhat cac tng dung do Google va cac nha phét trién thir
ba phat hanh. Cira hang Play dugc cai dat sin trén céc thiét bi thoa man diéu kién tuwong thich
ciia Google. Ung dung s& tu dong loc ra mot danh séch céc ung dung tuong thich véi thiét bi cua
nguoi ding, va nha phat trién c6 thé gioi han ung dung ciia ho chi danh cho nhitng nha mang ¢
dinh hozc nhitng qudc gia ¢6 dinh vi ly do kinh doanh. Néu nguoi ding mua mét tng dung ma
ho cam thay khong thich, ho dugc hoan tra tién sau 15 phit ké tir l0c tai vé, va mot vai nha mang
con ¢6 kha niang mua gitp cac (ng dung trén Google Play, sau dé tinh tién vao trong hoa don sir
dung hang thang cia ngudi dung. Tinh dén thang 8 nam 2013, ¢6 hon 975.000 tng dung danh
cho Android trén cira hang Google Play, va sé lwong tng dung tai vé tir Ctra hang Play woc tinh
dat gan 30 ty.
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¥ Free Music

Coachedla Festval Sarmpler

Hinh . Giao dién ctra hang Play trén dién thoai Google Nexus 4

Céc ung dung cho Android dugc phét trién bang ngén ngit Java sir dung Bo phét trién
phan mém Android (SDK). SDK bao gdm maét bo day du cac cong cu dung dé phat trién, gom
c6 ¢ong cu g 13i, thu vién phan mém, bo gia 1ap dién thoai dwa trén QEMU, tai liéu hudng dan,
m& ngudn mau, va hudng dan timg budc. Maéi truong phét trién tich hop (IDE) dugc hd trg chinh
thirc 12 Eclipse st dung phan bd sung Android Development Tools (ADT). Céc cong cu phét
trién khéc ciing c6 san, gdm c6 Bo phat trién gbc danh cho céac tng dung hodc phan mé rong viét
bang C hodc C++, Google App Inventor, mot méi truong d6 hoa cho nhirng nha lap trinh méi bat
dau, va nhiéu nén tang tng dung web di dong da nén tang phong phu.

Phat trién

Android dugc Google ty phat trién riéng cho dén khi nhiing thay d6i va cap nhat da hoan
thién, khi ¢6 ma ngudn méi dugc cong khai. M& ngudn nay, néu khdng sira doi, chi chay trén
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mét s6 thiét bi, thuong 1a thiét bi thuoc dong Nexus. C6 nhiéu thiét bi ¢ chtra nhitng thanh phan
dugc git ban quyén do nha san xuét dat vao thiét bi Android cua ho.

Hat nhan Linux

Android ¢ mét hat nhan dya trén nhan Linux phién ban 2.6, ké tir Android 4.0 Ice
Cream Sandwich (banh ngot kep kem) tro vé sau, 1a phién ban 3.x, vé&i middleware, thu
vién va API viét bang C, con phan mém tng dung chay trén mot nén tang tng dung gém céc thu
vién twong thich vai Java dua trén Apache Harmony.

Android st dung may ao Dalvik véi mét trinh bién dich dong dé chay 'ma dex' (Dalvik
Executable) cua Dalvik, thudng duoc bién dich sang Java bytecode. Nén tang phan cting chinh
cuia Android 12 kién trac ARM. Nguoi ta ciing hd trg x86 théng qua du an Android x86 (chip
Intel Atom), va Google TV ciing st dung mot phién ban x86 dac biét cia Android.

Nhan Linux ding cho Android da dugc Google thuc hién nhiéu thay doi vé kién tric so
v6i nhan Linux géc. Android khong c6 sin X Window System ciing khong hd trg cac thu
vién GNU chuan, nén viéc chuyén céc wng dung hoic thu vién Linux c6 sin sang Android rat
kho khian. Cac ung dung C don gian va SDL ciing dwoc hd tro bang cach chén nhiing
doan shim Java va sir dung twong tu JNI, nhu khi ngudoi ta chuyén Jagged Alliance 2 sang
Android.

Mot sb tinh ning ciing duge Google dong gop ngurge vao nhan Linux, dang chii y 14 tinh
nang quan ly ngudn dién co tén wakelock, nhung bi nhitng ngudi lap trinh chinh cho nhan tir
chéi vi ho cam thay Google khong cé dinh s& tiép tuc bao tri doan ma do ho viét. Google thong
bao vao thang 4 nam 2010 rang ho s& thué hai nhan vién dé lam viéc véi cong déng nhan
Linux, nhung Greg Kroah-Hartman, ngudi bao tri nhan Linux hién tai cua nhanh 6n dinh, di noi
vao thang 12 nim 2010 rang 6ng ta lo ngai rang Google khong con muén dua nhing thay doi
ciia minh vao Linux dong chinh nita. Mot sb 1ap trinh vién Android ciia Google t6 y rang "nhém
Android thy chan véi quy trinh d6," vi nhém ho khéng c6 nhiéu nguoi va cé nhiéu viéc khan
cap can 1am véi Android hon.

Vao thang 8 nam 2011, Linus Torvalds phat biéu rang "rét cugc thi Android va Linux
ciing s& tro lai vai mot bo nhan chung, nhung diéu d6 c6 thé s& khdng xay ra trong 4 hoic 5 nim
nira". Vao thang 12 nam 2011, Greg Kroah-Hartman théng bao kich hoat Dy an Dong chinh
Android, nhim téi viéc dwa mot s driver, ban va va tinh ning cia Android nguoc vao nhén
Linux, bat dau tir Linux 3.3. Linux ciing dua tinh ning autosleep (tw nghi hoat dong) va
wakelocks vao nhan 3.5, sau nhiéu nd lyc phéi tron truée d6. Tuong tac thi van vay nhung ban
hién thyc trén Linux dong chinh cho phép hai ché do nghi: bo nhd (dang nghi truyén théng ma
Android sir dung), va dia (1a nga déng trén may tinh dé ban). Viéc tron s& hoan tat ké tir nhan
3.8, Google di cong khai kho ma ngudn trong d6 c6 nhitng doan thir nghiém dwa Android vé lai
nhén 3.8.

Bo luu trit flash trén céc thiét bi Android dwoc chia thanh nhiéu phan vung, nhu
"/system" danh cho hé diéu hanh va "/data" danh cho dit liéu nguoi ding va cai dat wng dung.
Khac vai cac ban phan phdi Linux cho may tinh dé ban, ngudi s¢ hitu thiét bi Android khong
duoc trao quyén truy cap root vao hé diéu hanh va cac phan ving nhay cam nhu /system duoc
thiét 1ap chi doc. Tuy nhién, quyén truy cap root cé thé chiém dugc bang cach tan dung nhiing 15
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