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LOI GIOI THIEU

Nham gop phan lam phong phti nguén tu liéu phuc vu nghién ciru, hoc
tap cho ban doc va sinh vién Khoa Cong nghé Thong tin va Truyén thong -
Truong Pai hoc Can Tho, Nha xuét ban Pai hoc Can Tho 4n hanh va gi6i
thiéu cung ban doc giao trinh “Lap trinh cho thiét bi di dong” do Tién si Ngo
B4 Hung va Thac si Poan Hoa Minh bién soan.

Gi4o trinh gdm 06 chuong, ndi dung gidi thiéu tong quan vé lap trinh
thiét bi di dong; phat trién tng dung trén nén tang Android; 1ap trinh giao dién
nguoi dung voi Android; luu trir dir liéu trong Android; hoat dong mang voi
Android va cac kién thirc co ban dé phat trién tng dung trén cac nén tang 108,
Windows Phone va Mobile Web. Thém véao d6, cudi mdi chuong con c¢6 nhiéu
vi du cho ban doc tham khao. Gido trinh 1a tai liéu hoc tap c6 gia tri cho sinh
vién cac nganh c6 lién quan dén Cong nghé thong tin hodc cic ban doc yéu
thich 1ap trinh.

Nha xuét ban Pai hoc Can Tho chan thanh cAm on céc tac gia va su
dong gop y kién cua quy thay cod trong Hoi dong tham dinh truong Pai hoc
Can Tho dé gido trinh “Lap trinh cho thict bi di dong” dugc ra mat ban doc.

Nha xuét ban Pai hoc Can Tho tran trong gidi thi¢u dén sinh vién,
giang vién va ban doc gido trinh nay.

NHA XUAT BAN PAI HOC CAN THO






LOI NOI PAU

Thiét bi di dong no6i chung 14 cac hé thong c6 thé di chuyén dé dang va
c6 kha nang thuc hién céac chlrc nang cua chung trong khi dang di dong. Theo
khai niém chung nay thi thiét bi di dong bao trim mét dai rong nhidu ching
loai nhu Ultramobile PC, Mobile phone, Tablet, Phablet, TV set-top boxes,
dung cu do luong tur xa trén xe, cac thiét bi lap trinh nhung,... va ngay ca
laptop ciing c6 thé dugc xem nhu 1a thiét bi di dong. Tuy nhién, khi néi dén
thiét bi di /dong, nguoi ta thuong nghi dén smartphone va tablet, day la cac
thiét bi phd bién nhat. Vi vy, gido trinh nay s& tap trung thao luan vé cac van
dé 1ap trinh phat trién tmg dung cho smartphone/tablet.

Smartphone bat dau vao thi trudng véi mot tdc d6 nhanh chong tir cubi
nhitng nam 1990, kéo theo su phat trién nhanh chong ctia cong nghé truyén
thong di dong, dua dén sy “bung nd” cac nén tang di dong (mobile platform)
va su canh tranh quyét liét gitta cic nén tang nay. J2ME, Palm OS, Symbian,
Windows Mobile (tién than cia Windows Phone) va BlackBerry OS 1a céac
nén tang théng trj tai thoi diém do, va bay gio chung dugc coi 1a thé hé dau
tién trong lich sir ctia cac nén tang di dong. Cho dén gan déy, iOS chiém wu
thé trén thi truong dién thoai di dong, nhung Google Android hi¢n da vuot qua
iOS vé mat thi phan. Android ctia Google va iOS ciia Apple 14 nhiing nén tang
di d4u, Windows Phone cua Microsoft, BlackBerry cua RIM, Tizen cua
Samsung,... dang phin d4u vuon lén.

Hoc phﬁn Lap trinh cho thiét bi di dong duogc dugc dua vao chuong
trinh dao tao va bat dau giang day cho sinh vién thudc cac chuyén nganh dao
tao dai hoc thudc khoa Cong ngh¢ thong tin va truyén thong, Truong Pai hoc
Can Tho tir nam hoc 2010-2011 c6 thoi lugng tuong tmg voi hai tin chi va ndi
dung tép trung vao lap trinh trén nén tang J2ME, vi lue bay gid J2ME dang 1a
nén tang phd bién cho cac dién thoai di dong co c4u hinh han ché. Véi sy phat
trién manh mé va ngay cang phé bién ciia nén tang Android, tr nam hoc 2012-
2013, chung t61 da cai tién noi dung cua hoc phan va chuyén sang lap trinh
trén nén tang Android. Trong dot cai tién chuong trinh dao nam 2014, hoc
phan Lap trinh cho thiét bi di dong da dugc nang 1én ba tin chi. Noi dung co
ban van la lap trinh trén nén ting Android, nhung dugc ting cuong thém phan
gidi thiéu vé tang iOS va Windows Phone, bén canh d6 thoi gian danh cho
thyc hanh ciling dugc tang thém.

Hoc phédn nay cung cép cac kién thirc co ban vé cong nghé truyén thong
khong day va cong nghé phan mém di dong, cach cai dat moi truong phat trién
phan meém va st dung cac cong cu hd trg dé lap trinh phat trién ung dung cho
thiét bi di dong trén cac nén tang din dau thi phan phin mém di dong toan ciu
nhu Android, iSO, Windows Phone; gitip ngudi hoc biét cach cai dat moi
truong phat trién phan mém cho thiét bi di dong (chu yéu 1a smartphone va



tablet), thuc hién qui trinh phat trién Gmg dung, kiém thir va phat hanh trén cac
nén tang Android, i0S, Windows Phone; gitip nguoi hoc rén luyén cac ky ning
1ap trinh, xdy dung giao dién ngudi dung, ling nghe, bat va xu 1y cac sy kién
twong tac cua nguoi dung, luu tri dit li€u, 1ap trinh hoat dong mang, webserver,
GPS va phat trién mot sé tng dung, trd choi don gian trén nén tang Android.

Gi4o trinh nay nham cung cap thém mot tai liéu cho cac khéa dao tao
vé lap trinh phat trién tmg dung cho cac thiét bi di dong & cac chuong trinh
dao tao bac dai hoc hodc cac khoa dao tao theo chuyén dé véi yéu cau la nguoi
hoc phai co kién thirc co ban vé ngon ngir lap trinh Java. Gido trinh dugc bién
soan gobm sdu chuong. Chuong 1 dugc gianh dé gisi thiéu tong quan vé lap
trinh cho thiét bi di dong, bao gom cac khai niém, su phat trlen cua cong ngh¢
di dong, mang di dong va cac nén tang di dong, cic van dé can luu ¥ khi xay
dung mot tng dung cho thiét bi di dong. Cac chuong 2, chuong 3, chuong 4
va chuong 5 trinh bay mot cach co ban va tuong dbi day du cac van de vé phat
trién tng dung cho thiét bi di dong trén nén tang Android, bao gdm moi
truong phat trién Gng dung, cac giai doan phat trlen tmg dung, ciu tric cua
mot dy an, cac thanh phan caa mot Umg dung, cac tién trinh cua mot ing dung,
cach 1ap trinh giao dién nguoi dung (d6 hoa cip cao va cép thap), cac cach luu
trir va co so dir liu, hoat dong mang, Google MAPS va GPS. Chuong 6 gidi
thiéu vé cac nén tang i0S, Windows Phone, cac kién thic co ban dé phat trién
Umg dung cho cac thiét bi chay trén cic nén tang nay va Mobile Web. Cudi
mdi chuong déu ¢ cau hoi 6n tap va cac bai thuc hanh dé rén luyén ky ning.
S6 bai thuc hanh c6 thé vuot qua thot luong thyc hanh tap trung trén phong
méy. Vi vay gidng vién can chon loc mot s6 bai cho sinh vién ty luyén tap &
nha. Mit khéc, vi cac linh vuc Gng dung di dong rat da dang, nén voi s6 bai
thyc hanh duoc dé nghi trong gido trinh ciing chua dap tmg day di, giang vién
can gi6i thi¢u thém céc bai thyc hanh dé sinh vién tu hoc hodc thuc hién trong
céc d6 an, nién ludn, tiéu luan, luan van t6t nghiép.

Véi sy phat trién nhanh chong cua cong ngh¢ di dong va sy canh tranh
gay git giita cac nén tang di dong, cac hé diéu hanh tuong tng voi cac nén tang
nhanh chong duogc cap nhat voi phién ban moi, c4u hinh va tinh nang cua cac
thiét bi di dong manh 1én timg ngay, nhiing kién thirc da hoc dugc, nhing ky
nang da ren luyén duoc hom nay s€ nhanh chong lac hau. Vi vay, v6i gido trinh
ndy, chung toi mong rnuon xay dung cho sinh vién cac kién thirc va ky nang co
ban dé c6 kha ning tiép tuc nghién ctru sdu rong hon, c6 thé theo dudi sy phat
trién khong ngimg trong linh vyc phat trién phan mém cho thiét bi di dong.

Mac du ching t61 da co nhiéu ¢ ging dé hoan thanh gido trinh nay,
nhung chic chin con nhiéu thiéu s6t. Chung toi 4n can don nhan cac y kién
dong gbp. Xin chan thanh cdm on.

NHOM TAC GIA
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20 GPU Graphics Processing Unit B0 vi xtr ly chuyén dung c6
nhiém vu tang toc xwr Iy do hoa

21 GSM Global System for Mobile Hé thong thong tin di dong toan

Communications cau
22 HSCSD  High Speed Circuit Co ché ctruyén dir liéu cua mang
Switched Data GSM, la GSM mf’) rong, co6 toc
dd nhanh gap 4 lan GSM
23 IDE Integrated Development Moi truong phat trién tich hop
Environment

24 JDK Java Development Kit B cong cu phat trién g dung
Java

25 LBS Location-based services Dich vu dya trén vi tri

26 LINQ Language Integrated Mot thanh phan NET

Querying Framework ma n6 thém vao kha
nang truy van dir liéu goc cho
ngoén ngit . NET

27 MIME Multipurpose Internet Mail ~ Mot chuan Internet vé dinh dang

Extensions cho thu dién tir
28  MMS Multimedia Messaging Dich vy tin nhin da phuong tién
Service

29 MW Mobile Web

30 OS Operating System Hé diéu hanh

31 QOS Quality Of Service Chat luong cua dich vu

32 SDE Software Development Mai truong phat trién phan mém

Environment

33 SDK Software Development Kit B¢ cong cu phat trién phan mém

34 SMS Short Message Services Dich vu tin nhan ngén (khong
qua 160 chir cai)

35 SSL Secure Socket Layer Tiéu chuén cua cong nghé bao
mat, truyén thong ma hoa gitra
may chi Web server va trinh
duyét

36 TDMA Time Division Multiple Pa truy cép phan chia theo thoi

Access gian

37 TLS Transport Layer Security Giao thirc bao mét tang van
chuyén

38 Ul User Interface Giao dién nguoi dung

39  UMTS Universal mobile Hé thong vién thong di dong

X



Giai thich

Networks

Chir
ST sRy oL 2 Z R
viet tat Tiéng Anh Tiéng Viét

System toan cau

40 URL/URI Uniform Resource Dia chi web hay 1 lién két mang
Locator/Uniform Resource
Identifier

41 UWB Ultra-Wide Band Coéng nghé¢ bang thong siéu rong

42  WAP Wireless Application Giao thtrc ing dung khong day
Protocol

43  WLAN Wireless Local Area Mang cuc bo khong day
Networks

44 WP Windows Phone

45 WPAN Wireless Personal Area Mang khoéng day ca nhan




Chwong 1
TONG QUAN VE LAP TRINH THIET BI DI PONG

_Chuong nay s& gi6i thiéu tong quan v& 1p trinh cho thiét bi di dong,
bao gom:

> Céc khai niém co ban nhu dién toan di dong, thiét bi di dong, nén
tang, moi truong phat trién phan mém, moi trudong tich hop, kién
trac Client-Server.

» Su phat trién cua cong ngh¢ di dong, sy canh tranh giira céac nén
tang di dong, vai tro cua 1ap trinh di dong trong ky thuét, cong nghé
va doi song.

> Su phat trién mang di dong.

> Céc van dé can luu y khi xay dung mét ing dung cho thiét bi di dong.

1.1 CAC KHAI NIEM CO BAN

1.1.1 Dién toan di dong va thiét bi di dong [1]

Dién toan di dong (Mobile computing) la chirc nang tinh toan cia hé
thong di dong, chirc nang tinh toan dwgc hiéu bao ham ca viée luu trix va trao
dbi thong tin.

_ Thiét bi di ddng (Mobile devices) la cic hé thong ma ching c6 thé di
chuyén dé dang va c6 kha ndng tinh toan trong khi chung dang di dong.

Vi du: Ultramobile PC, Mobile phone, Tablet, Phablet, TV set-top
boxes, dung cu do ludng tir xa trén xe, cac thiét bi nhung,... ngay céa laptop
cling c¢6 thé dugc xem nhu 1a thiét bi di dong. Gido trinh nay s& tap trung vao
dién thoai di dong thong minh (smartphone).

Co s phan biét hé thong tinh toan di dong véi cac hé thong tinh toan
khac la:

— Su khéc nhau vé cong viéc ma ching duoc thiét ké dé thuc hién;

— Cach ma chung dugc thiét ké;

— Céch chung van hanh.

C6 nhiéu viéc mot hé théng ) dinh khong thyc hién dugc nhung h¢
thdng di dong co thé thuc hién dugc. Mot thiét bi di dong ciling nhu bat ky mot
hé théng nao khac, né co thé két ndi mang. Tuy nhién, mot thiét b di dong co
thé khong phai lic nao ciing 1a thiét bi c6 thé két ndi mang khong day (Vi du:
calculators, electronic watches, may choi game, may hat nhac PM3,...). H¢
théng cd dinh va hé théng di dong chic chén s& co su khac biét, nhung diéu
nay khong c6 nghia 1a chung khong c6 bét ky diém chung nao.



 Céo 4 khia canh lién quan dén linh vue di dong: nguoi dung di dong;
thiét bi di dong; ung dung di dong va mang di dong.

Khudn khd ciaa su di dong (Dimensions of mobility) 1a tdp hop cac
tinh chat dung dé phéan biét hé thong tinh toan di dong voi cac hé thdng tinh
toan c6 dinh. Thuong ngudi ta sir dung cac tinh chit sau nhan dién cac hé
thdng di dong:

(1) Su nhan biét vi tri (Location awareness)

(2) Chét lwong két ndi mang cua dich vu (Network connectivity quality
of service, QOS)

(3) Sy han ché vé kha niang cua thiét bi (Limited device capability -
particularly storage and CPU)

(4) Sy han ché vé ngudn dién (Limited power supply)

(5) Su hd trg vé mat da dang cua giao dién ngudi dung (Support for a
wide variety of user interfaces)

(6) Su tang nhanh vé sb lugong platform.

(7) Su giao dich tich cuc (Active transaction).
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Variant Uls latforms
Active Limited
cti \
er Suppl
Behavior €& Pow pply
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Hinh 1.1 Céc tinh chit dé danh gia kich thudc di dong [1]
Piéu kién di dong (Mobile condition) 1a sy khac biét giita nguoi dung
di dong vdi nguoi dung co dinh, bao gom:

(1) Nguoi ding di dong 1a co thé hogc dang di chuyén giira vi tri dugc
biét hay céc vi tri khong biét.

(2) Nguoi dung di dong khong tap trung vao vi¢e tinh toan.

(3) Nguoi dung di dong thuong doi hoi & mire cao sy tire thi va dap ing
nhanh tur h¢ thong.

(4) Nguoi ding di dong thay doi cong viée thudng xuyén hodc dot ngot.

(5) Nguoi dung di dong c6 thé doi hoi truy xuit dén hé thdng moi noi
va moi luc.



Toém lai, cac thudc tinh cia nguoi dung di dong la: thay doi vi tri,
khong tap trung, doi hoi tue thi, thay doi dot ngdt trong cong viéc, moi noi va
moi luc.

Pién thoai thong minh (Smartphone) 13 thiét bi di dong ma no két
hop céc chic nang cua dién thoai thong thuong voi chiic nang dién toan di
dong. Ban dau dién thoai thong minh bao gdm cac tinh ning cia dién thoai di
dong thong thuong két hop véi cac tinh ning cta cac thiét bi khac nhu: thiét b
ky thuét s6 hd trg cac nhan (PDA - Personal Digital Assistant), thiét bi dién tur
cam tay, may anh ky thuét s6, MP3/MP4 player, thiét bi dinh vi - chi duong,...
Dién thoai thong minh ngay nay bao gdm hau hét cic chirc ning ciia mot may
tinh cd nhan (PC), dic bi¢t 1a co thé chay cac trng dung cua bén thur ba (third-
party apps), bén canh d6, n6 con ¢o cac chiic nang ma PC khong thé co.

1.1.2 Khai niém lap trinh di dong

Lap trinh di dong (Mobile programming) la viéc xay dung mot phan
mém tmg dung hay mét chirc ning cho mot thiét bi di dong trén mot nén tang
(platform) xac dinh. Tién _trinh bao gom thu thap cac yéu cau, chon kién triic
phan mém di dong va mau thiét ké (design pattern), viét chuong trinh, kiém
thir, g& 16i/ sira chira, va bao tri phan mém.

Su khéc nhau co ban gitra dlenl toan di dong va lap trinh di dong la dién
toan di dong la mot chirc nang cua thiét bi di dong trong khi lap trinh di dong 1a
qua trinh xay dung chirc nang cho thict bi di dong ctia nguoi 1ap trinh. [1][2][3]

1.1.3 Triru tuwgng

Triru tuong (Abstraction) 14 nhitng phan mém nam gitra phan ctmg va
moi trudng phat trién Gmg dung hodc tng dung, chang han nhu: cac 16p trong
giao dién 1ap trinh tng dung (API-Application Programming Interface), trong
cac thuc don (menu), c6 so dit liéu (database), hé thong tap tin (file systems),
cac thu vién thuc (runtime libraries), giao dién d6 hoa ngudi dung (graphical
user interface),... Triru tuong 13 céng cu hitu hiéu cho viéc phat trién phan
mém, 12 mot trong nhitng phuong tién dwgc ding phd bién trong viéc lap
trinh. Khi l4p trinh trong mot méi trudng xac dinh, ngudi 1ap trinh phai biét
cac triru tuong co ban duoc 4p dung trong mdi truong do, va biét cach ma cac
triru twong du dinh s€ dugc dung. Pay 1a mot k¥ nang. [3]

1.1.4 Nén tang

Nén tang (Platform) 14 co s& cong nghé ctia mot hé tinh toan, trén do
ngudi ta xay dung cac chuong trinh tng dung. Nén tang 1a sy lién két gitra cdu
hinh phéan ctng thip nhat, hé diéu hanh, ngdn ngir l4p trinh va céc triru tuong.
Trong d6 hé didu hanh 1a thanh phan chinh va thuong tring tén véi nén tang,
nén nhiéu khi ngudi ta xem mot nén tang bang chinh hé diéu hanh twong tng
v6i no.



Su phat sinh nhanh chéng nhiéu nén tang cé y nghia rat quan trong dén
kién trac phan mem cua thlet bi di dong, su thiét ke va phat trién cac img
dung. Nha phat trién phan mem g dung mong mudn sao cho viéc phat trién
tng dung khong phu thudce nén tang. Nghia 1a khi xay dyng mot timg dung
khong can dya trén mot nén tang cu thé, nhung lai co thé chay trén moi nén
tang khac nhau, hoic c¢6 sy thong nhat chung mot nén tang. Tuy nhién, cac nha
san xudt ludn cb ging tao ra cai riéng, di nguoc lai xu huéng nay. Tir lic dién
thoai di dong ra doi, n6 da lam phat sinh nhiéu nén tang canh tranh vdi nhau,
nhu: Java J2ME, Symbian, BREW, i0S cho iPhone cua Apple, Blackberry OS
cua RIM, WebOS, Android, Windows Mobile va Windows phone cua
Microsoft,... . [1][2][3]

1.1.5 M@i truomg phat trién phin mém va méi truwong phit trién tich hop

Moi trwong phat trién phin mém (SDE - Software Development
Environment) 13 mot tong thé ma nd cung cap toan bo cac phuong tién dé
ngudi lap trinh may tinh phét trién phan mém. Mot SDE c6 thé bao gom:

— (Cong cu quan ly can thiét;

— Cong cu mo hinh hoéa thiét ké;

— (Cong cu tao ra van ban, tai li€u;

— MBoi truong phat trién tich hop (IDE)

— Cong cu phan tich ma;

— (Cong cu tra ctru ma;

— Congcu kiém tra ma;

— Cong cu xdy dung phan mém (compile, link);
— Kho chira tai nguyén (quan 1y cau hinh);

— (Cong cu do tim va bao sy cd.

Méi trwong phat trién tich hop (IDE-Integrated Development
Environment) cling dugc goi la méi truong thiét ké tich hop (integrated design
environment) hay moéi truong go 16i tich hop (integrated debugging
environment) la mgt phan mém ing dyung ma no6 cung cap toan by cac phuong
tién dé nguoi l4p trinh may tinh phat trién phan mém. Mot IDE bao gom:

— B0 bién tap mi ngudn (source code editor)

— Trinh bién dich (compiler) va/hoac trinh thong dich (interpreter)
— Céc cong cu (build automation tools)

— Trinh g& 16i (debugger)

Vi du: Netbeans, Eclipse, Borland Jbuilder,...



Khung (Frameworks) 1a mot méi trudng tich hop trén mét platform véi
céc cong cu tuong tmg, trén d6 nguoi ta phat trién phan mém Gng dung.

1.1.6 Kién tric Client-Server [1]

1.1.6.1 Thin-Client Wireless Client-Server:

Kién tric nay doi hoi client két ndi mang lién tuc va on dinh, tuong rng
v6i tap cac didc tinh ky thudt chung nhé nhat ciia cac thiét bi va nén tang. Vi
vay, md hinh nay duoc thyc thi boi cac “gia dinh” nén tang va thiét bi véi cac
trinh duyét phu hop. Cac trinh duyét véi cung dic tinh ky thuat c6 thé thuc thi
trén moi thiét bi trong moi trudng client-server. Trinh duyét cho phép tai va tra
vé mi danh déu (markup), va ca cac plug-in. Phuong phap nay twong ty nhu
phuong phap mo6 hinh web, ma trong d6 céac trinh duyét dugc thuc thi cho
nhiéu hé diéu hanh khac nhau. Nha phat trién web khong can lo ling vé moi
truong ma trong do trinh duyét hoat dong.

Giao thirc truy xuét / ung dung khong day (WAP - Wireless Access/
Application Protocol) va Ngon ngit danh dau khong day (WML: Wireless
Markup Language) ctia né cung cip mot khung cho viéc xay dung céc tng
dung thin-client wireless voi mot kién trac nhiéu 16p (N-Tier).

1.1.6.2 Thick-Client Wireless Client-Server:

Ung dung trén thiét bi di dong c6 thé 1a do ngudi dung dit hang. Vi
vay, néu thick client giao tiép vdi server, né co thé thuc thi vai viéc va server
thuc hién céc viéc khac. Cac kién trac thick-client-server ¢d dinh dung client
nhu 12 mot bo luu trir dir liéu phu cho cac Gmg dung khi client ngat két ndi
v6i mang (thuc hién logic kinh doanh khong cin tap trung hoéa). Viéc thuc
hién kién tric nay cho thiét bi di dong kho khan hon, do thiét bi di dong co
tai nguyén rat han ché. Cong ngh¢ hién nay c6 thé khic phuc sy han ché nay,
chang han nhu dién thoai thong minh (smart phone) va may tinh bang (tablet
computer) ¢c6 CPU manh va by nhd 16n khong kém cac PC. Tuy nhién, co
véan dé khac, d6 1a: Ta phai phan bd phan mém nhu thé nao cho mot dai rong
thiét bi? Ta phai viét phan mém nhu thé nio cho mot s 16n cac nén ting
khac nhau?
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Hinh 1.2 Céc giai phap cua khung N-Tier Client-Server

Trong thuc té, cac nha san xuat thiét bi mudn co su khac biét vé phan
cung voi d01 thu cua ho. Mot cach dé thuc hién mong mudn nay 1a budc cac
nha phét trién phan mém viét chuong trinh rit ddc thu cho cic nén tang cua
thiét bi bang ngdn ngit riéng biét ctia nén tang do.

C6 3 giai phap dé cac nén tang cho phép phat trién kién truc thick-client
cho cac thict bi di dong:

(1) Xay dung mot hé diéu hanh hay mot mdy do (virtual machine) trén
dinh cua phan cing. Nho vdy, no cho kha nang viét mot lan cho
nhiéu nén tang, khong can phai thay d6i mi cho cac platform khac
nhau, cho phép nguoi 1ap trinh ing dung tao ra cac phan mém ing
dung cho nhiéu nén tang khac nhau trén mot méi trudng phat trién
(J2ME, Android).

(2) Cung cdp moéi trudng lap trinh truc tiép trén dinh ctia phan cimg
(ASIC, EEPROM,,...). Chang han nhu cac cong ty Qualcomn (voi
nén tang BREW); Texas Instruments, ...

(3) Cung cip nhiéu mdi trudng lap trinh v6i nhidu ngdn ngit lap trinh
khac nhau, sau do6 bién dich sang mot ngén ngir trung gian
(Bytecode) va tng dung chi chay trén mot hé diéu hanh (Windows
Mobile, Windows Phone).

Céac hé diéu hanh thong dung hién nay cho phép cac ing dung dugc
viét voi kién trac khong nhiéu 1énh mirc thap Chung ciing cho phép nhiéu tmg
dung c6 thé chay dong thoi trén ciing mot phan cing. Vi vy, cac hé diéu hanh
hién nay kha 16n, nd chiém gilt bd nhd vinh vién véi dung luong dang ké va
cling can bo nhd RAM kha 16n dé khoi dong. Viéc phét trién phan mém nhung
(embedded software) vi thé phai luén luén duoc chi trong cho cac thiét bi di
dong c6 bd nhd nho.



1.2 SU PHAT TRIEN CUA CONG NGHE PHAN MEM DI PONG

Vai tro va tmg dung ciia thiét bi di dong ngay nay phat trién rat nhanh
va duoc ung rong rdi trong moi linh vyc. Smartphone va tablet tuy chua thé
thay thé may tinh dé ban va laptop vi chua mang lai hiéu qua cong viéc cao
nhu may tinh truyén thong, nhung di tré nén pho bién, gan b6 than thiét véi
mdi ngudi. Hién nay, mdi nguoi thuong st dung dong thoi 3 thiét bi:
smartphone, tablet/ultramobile/phablet va PC. Su phat trién ciia smartphone va
tablet da keo theo sy phat trién cua cong nghé phan mém di dong. Va nguoc
lai, cong nghé phan mém di dong thic day sw phat trién nhanh chéng cua
smartphone va tablet vé phan cing. Hién nay céu hinh cua cac thiét bi di dong
nay khong thua kém laptop vé CPU cling nhu bd nh¢. Hinh 1.2 trinh bay su
gia tang s6 lugng thiét bi di dong trén thi truong thé gidi so voi PC truyén
thdng (theo Gartner, cong ty tw van va nghién ciru cong nghé thong tin hang
dau thé gisi va cia My, thong bao thang 3 nam 2013).

Worldwid e Devices Shipments - Gartnar (April 2013)
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Hinh 1.3 Biéu d6 tiang trudng cia thiét bi di dong so voi PC

CAu hinh ngay cang manh hon, hinh thirc phong phu hon, gia cua thiét
bi thip hon, mang truyén thong tét hon, mang xa hoi phat trién manh mg, su
ap dung dién toan dam may,... va sy nghién ngdp cuia ngudi ti€u dung vao cac
ung dung s€ 1a dong luc trong thi trudng smarphone va tablet. Hon thé nira,
ing dung di dong ngay cang da dang hon, thoat ra khoi pham vi truyén thong
Va gidi tri, hd trg mot cdch hidu qua trong moi linh vuc (quin ly, kinh doanh, y

..). Sb tmg dung di dong duoc _phat hanh da tang 1€n s6 triéu, nhung s&
khong dimng lai, cong nghé phan mém di dong tiép tuc 1a mili nhon. Lap trinh
cho thiét bi di dong chang nhimg la yéu cau cua sy phat trién cong nghé di
dong ma con la nhu cau cho sy phat trién tat ca cac linh vyc ky thuat, cong
ngh¢ khac, dap ung yéu ciu ngdy cang cao trong doi song x4 hoi. Moi ngudi,
moi Itra tudi déu c6 thé tré thanh nha phat trién ing dung cho thiét bi di dong



ma khong can cong ty, khong can cong xuodng, c6 the 1am viéc moi noi, moi
lte véi mot may tinh c4 nhan. Nhu cau ngudn nhan lyc trong Iinh vuce 1ap trinh
di dong dang tang va s€ tang.

Ngay nay, nhu ciu vé thiét bi di dong rat 1on. Sy doi hoi vé mau ma,
chét luong dich vu ma déc biét la tinh ning cia chiéc dién thoai, véi cac ph@m
mém tién ich di kém da kéo theo su phat sinh nhiéu nén tang, kém theo cac
nén tang 1a cac hé diéu hanh tuong ing, dé cac nha phat trién tng dung co thé
thuc hién cac ¥ tudng clia minh. Trong cudc dua nay, ta thay trén linh vuc san
xuat thiét bi co6 Nokia, Apple, RIM, Samsung, Motorola, HTC, LG,... Con trén
linh vuc phén mém c6 su canh tranh manh mé& cua cac hé diéu hanh Windows
Phone cua Microsoft, Android ciia Google, Symbian cta Nokia, 10S cua
Apple, BlackBerry OS cua RIM, ...

1.2.1 Sw canh tranh giira cac nén tang di dong

Dién thoai thong minh bat dau vao thi truong véi mot tbec dd nhanh
chong vao cudi nhitng ndm 1990. Palm OS, Symbian, WindowsMobile (tién
than cia Windows Phone) va BlackBerry OS 1a cic nén tang thong tri tai thoi
diém do, va bay gio duoc coi 1a thé hé dau tién kinh cua cic nén tang di dong.
Cho dén gan day, i0S chiém wu thé trén thi truong dién thoai di dong, nhung
Google Android hién da vuot qua i10S vé thi phén, mot phén do strc manh cua
thuong hiéu Google va mot phan do tinh “md” ciia no.
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Hinh 1.4 Biéu d0 chia sé thi phan ctia cic nén tang dén Qui I nam 2013 [20]

Su canh tranh gitra cac nén tang di dong dién ra manh mé&, Android ctua
Google va iSO cua Apple 1a nhitng ngudi di dau, Windowsphone cua
Microsoft, Blackberry ctia RIM, Tizen cta Samsung,... dang phan dau vuon
1én. Trong khi Symbian (duoc sinh ra boi sy lién két ctia nhiéu nha san xuét



thiét bi di dong ndi tiéng nhu Ericsson, Nokia, Panasonic, Psion, Siemens,...)
mot thoi chiém linh thé gi61 di dong nay da lui tan. Java cia Sun (da duoc
Oracle mua lai) Van 4m tham 1a nén tang co ban. Do thi trong hinh 1.3 so sanh
thi phan ctia cac nén tang tinh theo s6 lwong smartphone (S liéu cua Gartner).

1.2.2 Nhirng méc danh diu sy phat trién ciia mobile platform’

1973-1993 dién thoai di dong van hanh véi hé théng nhung.

1995 smartphone ra doi, IBM Simon, véi man hinh cam ung, hd tro
email, mang dac tinh cua mgt PDA (Personal Digital Assistant).

1996 Palm Pilot 1000 PDA dugc ra mit voi hé didu hanh di dong Palm
OS.

1996 may tinh cam tay (Handheld PC) chay trén nén taing Windows CE
duoc xuat hién.

1999 Nokia S40 OS chinh thue dugce gidi thiéu cung voi Nokia 7110.
2000 nén‘ tang Symbian v&i smartphone Ericsson R380 bat dau thoi dai
cua hé diéu hanh Symbian.

2001 Kyocera 6035 1a smartphone dau tién v6i Palm OS.

2002 smartphone (Pocket PC) dau tién véi h¢ diéu hanh Windows CE
cua Microsoft dugc gidi thicu.

2002 BlackBerry ra méit smartphone dau tién.

2005 Nokia giéi thiéu Maemo OS vdi tablet dau tién 1a N770.

2007 Apple iPhone Vg'yi nén tang 10S dugc gidi thieu nhu mot “dién
thoai di dong” va “thiét bi truyén thong internet”.

2007 Lién minh thiét bi cAm tay m& (Open Handset Alliance - OHA)

dugc thanh 13p boi Google, HTC, Sony, Dell, Intel, Motorola,
Samsung, LG, v.v...

2008 OHA phat hanh nén tang Android 1.0 v&i smart phone dau tién 1a
HTC Dream (T-Mobile G1).

2009 Palm gi6i thiéu webOS véi Palm Pre. Pén nam 2013 thiét bi
webOS khong con dugc ban.

2009 Samsung gioi thiéu hé diéu hanh Bada véi dién thoai Samsung
S8500.

2010 hé diéu hanh Windows Phone duoc phat hanh (khong twong thich
v6i hé diéu hanh Windows Mobile trudc do).

2011 MeeGo hé diéu hanh di dong Linux dau tién ra doi, két hop voi
Maemo va Moblin véi di¢n thoai Nokia N9, day 1a két qua cua sy cong
tac gitra Nokia, Intel va Linux Foundation

2011 (thang 9) Samsung, Intel va Linux Foundation thong bao that

! https://en.wikipedia.org/wiki/Mobile_operating_system



