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Stt Tir viét tat M0 ta
1 FPGA Field programmable Gate Array
2 | SoC System on a Chip
3 |GPU Graphics Processing Unit
4
5
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LOI CAM ON
Truéc hét, em xin chan thanh cam on thiy gido - Ths. Nguyén Trinh Péng,
giang vién Khoa Cong nghé thong tin - Truong Pai hoc Dan Lap Hai Phong, ngudi da
danh cho em rat nhiéu thai gian quy bau, truc tiép hudng dan tan tinh gitp dd, chi bao
em trong sudt qua trinh lam dd an tét nghiép.

Em xin chan thanh cam on tit ca cac thay cd giéo trong khoa Céng nghé thdng
tin - Truong Pai hoc Dan Lap Hai Phong, chan thanh cam on céc thay gido, cd gi4o
tham gia giang day va truyén dat nhitng kién thirc quy béu trong sudt thoi gian em hoc
tap tai trudng, da doc va phan bién d6 &n cua em gilp em hiéu rd hon cac van d& minh
nghién ctru, dé em c6 thé hoan thanh do an nay.

Em xin chan thanh cam on GS.TS.NGUT Tran Hitu Nghi, Hiéu trudong Truong
DPai hoc Dan Lap Hai Phong, ban giam hi¢u nha trueong, khoa Cong nghé thong tin, cac
phong ban nha trudng da tao diéu kién tt nhat trong sudt thoi gian em hoc tap va lam
t6t nghiép.

Tuy ¢6 nhiéu ¢ gang trong qué trinh hoc tap va lam do an tét nghiép nhung
khong thé tranh khoi nhiing thiéu sot nhat dinh, em rat mong duoc su gop ¥ quy bau
cua tat ca cac thay co gido ciing nhu tat ca cac ban dé do an cia em ngay cang hoan
thién hon.

Em xin chan thanh cam on!

Hai Phong, ngay 5 thang 07 nam 2014

Sinh vién

Lé Vi Minh Quang
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GIOI THIEU

Lap trinh trén thiét bi di dong dang 14 xu hudng phat trién ngay nay cua nganh
truyén théng va cdng nghé thong tin. Dudi goc do kinh té day 1a mot nganh dem lai
nhiéu lgi nhuan cho nén kinh té. Tha nhat, né6 mé ra mét huéng méi can nhiéu lao
dong ky thuat cao, giai quyét nhiéu céng viéc cho nguoi lao dong. Tht 2, nganh nay
thuc day nhiéu nganh cdng nghiép khéc phat trién theo nhu vién thong, thuong mai
dién tor, gido duc va mot sé nganh dich vu khac. Thir 3, vu diém cua nganh nay la
nganh cong nghiép khong khai, nguyén liéu chinh la tri thirc va dac biét dem lai loi ich
to 16n cho cong dong.

Tir céc uu diém trén em da thuc hien dé tai“Ldp trinh game trén thiét bi di dong”.
Khoa luan nay cho em mot hudng di méi trong viéc dinh huéng nghé nghiép, ciing
nhu phat trién thém vé k¥ ning 1ap trinh va phét trién hé thng.

Khoa luan nay duoc trinh bay theo cau trdc sau:
Giai thiéu
Chwong 1:Co 56 ly thuyét, chuwong nay trinh bay cdc kién thire co ban vé thiét bj

di déng nhw kién trdc phan cing, vi xi Iy, bé nhé, céc thiét bi do
lirong va nén tang cua hé diéu hanh Android.

Chwong 2: Ldp trinh tro choi trén Android, trong phan ndy cac thanh phan lién
quan dén mét ing dung tro choi diege dé cap.

Chuwong 3:Gidi thiéu vé iing dung tro choi.
Két luan

Tai ligu tham khao
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CHUONG 1: COSO LY THUYET

Giéi thigu

Lap trinh la mot linh vuc quan trong trong nganh céng nghé théng tin, 1ap trinh
cho thiét bi di dong doi hoi mot sé yéu cau riéng khac vai 1ap trinh cho may tinh. Lap
trinh cho may tinh néi chung dwogc phat trién én dinh trong mot thoi gian dai va cé it
thay doi vé kién tric hé théng ciing nhu nén tang cdng nghé. Trong khi do, thiét bi di
dong du rat phé bién hién nay nhung c6 thoi gian phat trién trong d6i ngan, cong nghé
dang thay ddi, khong c6 chuan thdng nhét, phan cing phu thudc nhiéu vao cac hang
khac nhau, hé diéu hanh rit da dang do vay ngdn ngit lap trinh ciing rit da dang. Tuy
nhién céc san pham vé thiét bi di dong déu c6 mot sé chirc niang chinh nhu man hinh
da cham, CPU da 15i, bd nhé RAM du 16n, thé nhg, 6 cing SSD. Bac biét c6 mot s6
thiét bi ma ¢ cac hé thong may tinh chua c6 nhu: Gia toc ké, Con quay hoi chuyén,
Dinh vi vé tinh, may do tir truong, va mot so cac sensor khac. Tir phan tich trén, trong
chuong nay khoa luan tap trung vao trinh bay nén tang phan ctang cua thiét bi di dong
va mot s6 ngdn ngir lap trinh dién hinh cho thiét bi di dong.

1.1 KIEN TRUC CO BAN CUA THIET BI DI PONG THONG MINH
1.1.1. Gié1i thiéu

Hién nay c6 rat nhiéu cac hang san xuat thiét bi phan ctmg cho dién thoai thong
minh nhu Apple, Samsung, LG, Nokia, ...tuy nhién nén tang cong nghé ciing giong
nhau d6 1a sir dung SoC (System on a chip).Cong nghé nay tich hop nhiéu bo phan
khac nhau vao trong mot vi mach tich hop nhu: Vi xtr ly (CPU), chip xir 1y do hoa
(GPU), RAM, ROM, trinh diéu khién USB va cac vi mach WIFI cing nhiéu thir khéac
nita.Cac hé théng SoC diéu duya trén nén tang cong nghé FPGA (field-programmable
gate array)

carry in clk
a [ 13-LUT :
- FA s [—M_B__).
E—F%S—LUT ?_Ij B | \DFF|
i -
ST N logic cell:
carmy out clk

Hinh 1-1:Kién triic co ban cuia FPGA

Hau hét kién tric chung cia FPGA bao gom mét mang cac khéi logic, ddy cong
vao ra, va cac kénh dinh tuyén,cac kénh dinh tuyén cé cing d6 rong (vé mat vat 1y),
con ddy cong vao ra phi hop véi chiéu cao hodc do rong cua mang [WikiFPGA].
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Str dung FPGA 1a mét giai phap khac nhiam khic phuc mot sé han ché cua ASIC
(Application-Specific Integrated Circuit), ASIC 1a mot vi mach IC dugc thiét ké danh
cho mét &ng dung cu thé, vé van dé gia thanh va do phic tap khi trién khai.FPGA la
mét loai vi mach ban dan chuyén dung ASIC, nhung néu so sanh FPGA véi ASIC thi
FPGA khéng dat duoc mirc d6 t6i wu va c6 han ché trong viéc thyc hién nhiing tac vu
dic biét phic tap, tuy nhién FPGA wu viét hon trong khi trién khai nhu c6 thé tai lap
trinh lai, thiét ké don gian dan dén chi phi giam, rit ngin thoi gian dua san pham vao
thuc té.

Ngoai ra con c6 mot sd vi mach ban dan lap trinh dugenhu PLA, PAL, CPLD
cling ding cau trdc mang phan tir logic nhungFPGA uu viét hon

= Lap trinh caa FPGA thuc hién don gian hon
= Cho phép nap lai chwong trinh

Cac nha thiét ké st dung cac ngbn ngir md ta phan ciing nhu VHDL, Verilog,
AHDL dé thiét ké va lap trinh cho FPGA. Céc go6i phan mém va thiét bi phu trg cho
qua trinh thiét k& nay do cac hdng san xuit FPGA 16n nhu Xilinx, Altera cung cap.
Ngoai ra ciing c6 mot s6 hdng khac cung cip cac goi phan mém kiéu nay nhu
Synopsys, Synplify...

1.1.2. Vi xir Iy

Vi xtr 1y cho dién thoai thong minh dwoc nhiéu hang san xuat va theo nhiéu
chuan khéac nhau. Trong phan nay khda luan gigi thiéu mot s CPU dung cho dién
thoai thong minh.

1.1.2.1 ARM

Chip ARM (Advance RISC Machine) cua hdng ARM Holdings dugc nang cap
qua nhiéu phién ban. Hién nay c6 nhiéu phién ban caa ARM nhu ARM 11, Cortex-M,
Cortex-R,Cortex-A,... Thuc chit ARM Holdings khong san xuét chip ma ho thiét ké
ra c4c loai chip roi cap phép cho cac cong ty khac nhu Qualcomm, Texas Instruments,
Apple, Samsung, ... ARM cung cap céc thiét ké IP-Core cho loai 32 bit va 64 bit.

1.1.2.2 SoC Snapdragon

SoC Snapdragoncua hdng Qualcommda lua chon moét giai phap khac mac du ho
cling str dung ban quyén cia ARM dé san xuit nhung ho khdng st dung hoan toan
thiét ké cia ARM. Hang nay dua vao thiét ké ARM rdi cai tién thiét ké dé phat trién
thanh cac vi xtr ly Scorpion va Krait riéng cua ho. Do d6, cac vi xur ly cua Qualcomm
co toc do xir 1y lién quan dén da phuong tién tét hon va tiéu thu dién hiéu qua hon so
V6i cac bo vi xir lyban dau.Céc vi xir ly Scorpion va Krait dugc dwa vao cac SoC
Snapdragon cia Qualcomm. M Snapdragon c6 nhiéu loai duoc danh sb Sy (xe 1, 2,..,
n). S6 x cang Ién thi téc do xir ly cang manh. Hién tai c6 mot sé san pham duy kién s&
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st dung Snapdragon S4 cua Qualcomm nhu HTC One S, HTC EVO 4G LTE, HTC
One XL,...

Modem Multicore Multimedia

Subsystem Subsystem Subsystem
Krait Krait
LTE World CPU CPU Adreno
Modem GPU
VeNum VeNum
GPSAMFVBTFM L1 Cache L1 Cache km»mw
Hoaox ‘" enog L2 Cache i | s

Snapdragon System Fabric

Dual Channel Memory

Snapdragon Adaptive Power Technologies

Hinh 1-2:Kién tric Snapdragon S4 st dung bo vi xir Iy Krait
1.1.2.3 OMAP

SoC OMAP (Open Media Application Platform) cua Texas Instruments duoc St
dung kha rong rdi. Trong d6 cac san pham dién thoai cua Motorola déu st dung
OMAP. OMAP c6 nhiéu dong san pham nhu OMAPL, 2, 3, 4.... Nhung dong san
pham OMAP 3 va 4 duoc dung phé bién hién nay

Timers, Interrupt Controller, Mailbax

Data
| Blustink™ 'v—m s
P i security Technology:

SHA-1/MDS, DES/3DES, RNG,
AES, PKA, Secure WDT, Keys

nnnnn

[Leceno
rad

Hinh 1-3: So @6 khoi SoC OMAP36xx ciia Texas Instruments

Do muc dich tao nhiéu san pham vai céc tiy chon nén SoC OMAP khdng tich
hop b phan Wifi, Bluetoothvad mot sé thanh phan khac, ma dé cho tung dong san
pham c6 sy linh déng nhung lai 1am ting kich thudc cua vi mach chinh.
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Speed GPI0 ) GPIO

MiP™ CcSi-2 | Camera
MIPI™ CSi-2 B Sub camera

POWERVR™ SGX544 Image Signal
graphics accelerator Processor (ISP)

Shared memory controller/DMA

Timers, Intesrupt controller, mailbox
Boot/secure ROM

M-Shiedd™ Security Technology: SHA-1/MD5,
DES/3DES, RNG, AES, PKA, secure WDT, keys

Display
conl r
paraliel-serial

CDC3S04
clock
driver

HD
television

Hinh 1-4: Biéu d6 OMAP4470 cua Texas Instruments

Tuy nhién, cac SoC OMAP dugc tich hop thém céng nghé tiét kiem dién
SmartReflexva tang cachai 16i ARM Cortex-M,d¢ tiét kiém dién va tang thoi gian pin.

1.1.2.4 d. Exynos

SoC Exynoscua hdng Samsungchi yéu phuc vu trong cac san pham caa Samsung,
ngoai ra hang Meizu, nha san xuét dién thoai Trung Qudc st dung cho dién thoai cua
ho. Mic du Samsung san xuat SoC nhung ho van nhap Snapdragon cua Qualcommdé
san xuat dién thoai vi Exynoschua dap tng dugc mot s6 yéu cau caa san pham mai.

Display / Camera
Dual WSVGA

CortexA9 Dual core

Memory I/F

CPUO

1.0GHz 1.0GHz
32KB / 32KB 32KB / 32KB
NEON NEON

SCU and ACP

1MB L2 Cache

)y 4 8

Secure
ROM

y - J

Secure
RAM

Multi-Layer AXI/AHB Bus
S )
PPMU Wireless BB

Crypto
El?g?ne ;

External Peripheral
SD2.0/MMC4.3
[ umr |

L 'CM
ACHIHSIPOIE

System Peripheral
Dynamic addressing

CPU cache coherenca High speed I/F

LP co-processor

Memory Interleaving

APLLs

32x DMA

Timers / 4x PWM PC

Hinh 1-5:So' d6 khéi Exynos 4210 cia Samsung
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Dong san pham Exynos 4210 18i kép dugc cai thién manh vé toc do so véi phién
ban trudc, va con duoc tich hgp cac chic nang nhu GPS, HDMI va USB Host.Dudi
day la vi mach st dung ho Exynos

Hinh 1-6: Hinh minh hga vi mach Samsung Galaxy S 4G

Hién tai Exynos chua thyc sy chiém wu thé trén thj trudng nhung tuong lai cua
Exynos rat htra hen. Samsung dang thir nghiém cac thé hé Exynos méi dugc tich hop
cac bo vi xir Iy ARM Cortex-A15 16i kép 2 GHz ciing véi vi xir Iy ¢ hoa Mali cai tién,
hd trg 3D, man hinh d6 phan giai 2560 x 1600 (WQXGA) ciing nhu chét lugng
camera cling dugc cai thién.

1.1.25e. Tegra

Céc loai SoC Tegra cua Nvidiadang sir dung trong cac thiét bi di dong la dong
Tegra 2 hodc Tegra 3 vai tén mé la Kal-El. Cac dong san pham nay déu tich hop vi xi
ly da 16i ARM Cortex-A9 téc do tir 1 GHz dén 1.4 GHz; sir dung GPU tiét kiém dién
GeForce lam chip xtr Iy d6 hoa.
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=

" Cortex-A9 Cortex-A9 Image
Processor Processor Processor

HD Video
Decode
Processor

HD Video liaio 2D/3D 1
Encode iy PR Graphics -
Processor Sy Processor

Hinh 1-7: So do khai ciia Tegra 2

Tegra 3 duoc cai tién va la san pham SoC bdn 15i dau tién trén thé gisi danh cho
thiét bi di dong.Toc do xur Iy cua cac 16i A9 da dugc ting tir 1.2 GHz 1én 1.3 GHz &
céu hinh 4 18i va GPU ciing dugc ting dang ké. Tegra 3 c¢6 thé chay trén man hinh d6
phan giai 1&n téi 2048 x 1530 pixel nhung chi c6 thé quan 1y hai man hinh dong thoi
trong khi céc chip méi cua OMAP va Exynos cd thé quan Iy téi 3 hoic 4 man hinh
cung lac.

Hinh 1-8: Hinh anh ciia Tegra 3. Nam 16i vi xit 1y (16i thiz 5 nam ¢ trén cing)

Nvidiading 16i Cortex-A9 thir naimvéi ttéc d6 500 MHz dé xir Iy nhitng tac vu
don gian nham tiét kiém ning luong. Trong twong lai san pham c6 tén 1a Wayne s&
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tich hop cac bo vi xir Iy ARM Cortex-A15 trong cau hinh bén I8i hoac tdm 16i. GPU
GeForce cling sé dugc tang 1én.

1.1.2.6 f. SoC cua Apple

Apple 1a mot hang ndi tiéng voi cac san pham tinh té va chat luong cao. Ho ciing
san xuat SoC nhung khong chuyén giao cho hing khac. Apple chi dung cho cac san
pham cua ho. Hién nay Apple lay ngudn SoC truc tiép tir Samsung trang bi cho may
tinh bang va dién thoai Iphone cua ho.

Chip A4 14 SoC tich hop vi xtt Iy ARM Cortex-A8 15i don téc do tir 800 MHz
dén 1Ghz va GPU PowerVR SGX535. N6 duoc san xuat trén quy trinh 45nm.

Apple cai thién Chip A5 véi viéc tich hop vi xa ly ARM Cortex-A9 18i kép va
GPU PowerVR SGX543MP2 16i kép cung véi b6 nhé RAM 512 MB manh hon A4
ding RAM 256 MB con cac thanh phan khéc van twong tu A4 nhu téc d6 xung nhip,
quy trinh 45nm, bo vi xtr ly tin hiéu hinh anh ciing nhu cong nghé "earSmart" dé khir
nhidu am thanh.Trong thé hé ké tiép SoC A6 s& sir dung quy trinh 28nm va tich hop
nhiéu 16i vai toc do Vi xir Iy cao hon ciing kha ning tich hop Cortex-A15.

1.1.3. B¢ nhé RAM

B6 nhd RAM trong thiét bi di dong ciing ¢ vai tro twong ty nhu trong may tinh
ca nhan. Céng nghé san xuat va nguyén ly hoat dong ciing gidng nhau do dé trén thiét
bi di dong c6 2 thdng sé can quan tim 1a: Dung lwong RAM va tan sé xung nhip.
RAM dugc tich hop trong SoC nham giam thiéu kich thudc thiét bi, giam dién ning
tiéu thy, tdc do truy cap nhanh hon.

Hinh 1-9: Hinh minh hea vi mach Motorola Droid Razr
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1.1.4. Bo nhé ROM

B6 nhé ROM trong thiét bi di dong c6 vai trod to 16n hon so véi ROM trong may
tinh ca nhan. ROM duoc tich hop trong SoC va duoc phan chia thanh nhiéu ving.
Vung chta thong tin hé théng, viing chira hé diéu hanh va chira céc tép tin hé thdng
khac.

1.1.5. Man hinh
Man hinh dién thoai thdng minh dya trén hai céng nghé chinh la LCD va LED
1.1.5.1 Man hinh LCD

LCD (Liquid Crytal Display) thuong c6 cac 1op sau: 16p bao vé bén ngoai, 16p
phan cuc, 16p tinh thé l1ong va dén nén.

e IS e

==
—T A Colour Filter

Tm . UVVWWWWW  Colour Filter glass
Liquid ™7 = s
Crysral »
Voltage P
»
S 167 Gjass
il = Polarizer
Backlight

Hinh 1-10: So' dé don gian cia mét tam nén LCD TFT
Uu diém:
= Giathanhré
= Man hinh IPS LCD c¢6 kha ning tai tao mau sic chinh xac.
= [t bj hién tuwong bién d6i mau
= C6 thé dat do sang cao gilp dé nhin khi xem ngoai troi
Nhuoc diém:
» Do can c¢6 dén nén nén man LCD khé dat dugce ti 1¢ tuong phan cao va
mau den tuyét doi
= Man hinh TN LCD c6 géc nhin kém
= Trong mét s6 truong hop, man hinh LCD tiéu tén nhiéu dién nang va kich
co day
1.1.5.2 AMOLED

AMOLED (Active-Matrix Organic Light-Emitting Diode) la man hinh dung cac dén di-ét hiru
cokhodng can t6i 16p phan cuc, tinh thé hay dén nén nhu man hinh LCD. Nho co ché nay,
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AMOLED c6 mét sé wu diém so véi cong ngh¢ LCD. Nguyén ly hoat dong kha don gian:
Dong dién dugc 16p bong ban dan (transistor) diéu khién di qua 16p di-6t hitu co ¢ trén thi cac
di-6t ¢ 16p nay s& phat sang. Thay d6i dong dién trén cac bong ban dan thi cudong do anh sang
thay d6i theo tir d6 c6 thé tao hinh 4nh nhu mong muén.

Uu diém:

Nhuoc diém:

\Cathode
. Layer
: / //\ - .
— V-~ Organic Active

Layers

[=—g P —

TFT array

Substrate

Hinh 1-11: So d6 tam hién thi AMOLED

Kich thudc mong va linh hoat

Mau Sac ryuc ry va do tuong phan cao
Gaéc nhin rong

Tiéu thu dién it hon

Mau sic ruc rd nén doi khi khong that.
Khong bén bang LCD
Man hinh loai ma tran PenTile, ré hon nhung chat lugng kém hon.

1.1.6. B xir 1y do hoa

I 1 o o o o I B

Vertex
Processor

Fragment Fragment
Processor 1 Processor

Fragment Fragment
Processor Processor 1

I Memory Management Unit I
|
|

Level 2 Cache ‘

O0OMOO0OO0OOOO0OO

O M A M

Mali™-400 MP

AMBA 3 Interface |

Iy o [y o
Hinh 1-12: Kién tric bén trong GPU Mali ciia ARM
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GPU (Graphics Processing Unit) la thuat ngtr chung chi chip xu 1y d6 hoa, trong
cac san pham SoC cua cac hang déu duoc tich hop cac GPUdé dam nhiém chirc ning
xtr Iy cac 1énh d6 hoa.GPU xir Iy d6 hoa 2D/3D véi nhiéu tan sé xung nhip khéc nhau
tir 200MHz dén 400sMHz va duoc tich hop thanh nhiéu I8i tuy theo nhu cau cua san
pham va c6 thé xt Iy 204 ty phép tinh/gidy. GPU cua cac hiang déu hd tro OpenGL va
DirectX.

1.2 CAC THIET BI PO LUONG
1.2.1. Gia toc ké

Inner SRS \ Alignment flat
Outer \

Test Mass

Outer SRS Cable channels

Inner

DA Outer Test Mass

Housing

Titanium
clamp

Spring
plate

Outer Caging
Space

Outer EPS

Inner EPS

Inner Magnetic Bearing

Inner Caging

Space Outer Magnetic Bearing

Hinh 1-13: Hinh minh hoa gia tac ké ding trong may bay

Pé phat hién chuyén dong cua thiét bi di dong. Trong thiét bi duoc lap mét gia
téc ké gitp cho thiét bi nhan dién duoc chiéu xoay cua thiét bi dé diéu chinh cac phan
mém phu hop vai trang thai méi caa dién thoai.

Gia téc ké nguyén thay 13 mot khoang chtra hinh tru c6 chaa qua bong gan 10 xo
hinh []. Khoang chira nay dugc gan lién vao vat thé can do gia téc, con qua bong di
chuyén mot chiéu bén trong khoang chtra. Khi thiét bi chuyén dong qua bong ciing s&
di chuyén 1am 10 xo co dan. Dya vao d6 co dan cua 10 xo thiét bi c6 thé do dugc lyc va

gia tc cua chuyén dong.
@

_]g_

_Zg

Hinh 1-14: Cdu tao co ban cua gia toc ké
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Gia toc ké trong thiét bi di dong l1a mot thiét bi dién ta hoat dong dua trén nguyén Iy
cua gia toc ké co ban nay.

1| |F 1| [’ ] W ==t==Khoang chira (Housing)
Qua béng (Seismic Mas)

JLICL s

Hinh 1-15: Minh hoa hoar dgng cua gia toc ké dién tir

Thiét bi do luong nay do sy chuyén dong cua vat bang cach quan sat mutc d6 dién ap ¢
hai cuc dau ra cua thiét bj do.
1.2.2. Con quay hdi chuyén

Gyroscope Spin axis
frame

Hinh 1-16: Hinh anh minh hoa con quay hoi chuyén

Con quay hoi chuyén (gyroscope) 1a mét trong nhiing b phan cam @ng quan
trong trong thiét bi di dong. Do gia téc ké chi co thé do duoc gia téc tuyén tinh caa
thiét bi nén phai két hop véi con quay hoi chuyén cé thé nhan biét dugc hudng cua
thiét bi, hé thong cé thé dé dang ghi nhan nhiing chuyén dong theo ca phuong ngang
hodc phuong thang dung. Trong cac thiét bi di dong khong sir dung con quay hoi
chuyén co hoc ma ding thiét bi goi 1a MEMS (MicroElectroMechanical System — Hé
thdng vi co dién tir) thiét bi nay mo phong chinh xac hoat dong cua cac thiét bi co hoc
trong mot con chipvéi kich thudc vai micromet. Con quay MEMS duoc sir dung nhiéu
trén cac thiét bi dung dén co dién tu.
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L

il"‘i'i’ﬁ' o, )

Hinh 1-17: Hinh anh minh hpa MEMS

1.2.3. Pinh vi vé tinh

Hé thong dinh vi toan cau - GPS (Global Positioning System) dugc ding phd
bién trong nhiéu linh vuc doi sdng. Hé théng nay sir dung 24 vé tinh bay quanh trai dat
Vv6i hé kinh vi d6 duoc cb dinh san.GPS dau tién duoc ¢ng dung trong qudc phong va
nganh hang hai sau d6 dugc chuyén sang nganh van tai,... Ngay nay hé théng nay
duoc tng dung trong hau hét cac linh vuc nhu tric dia, 1ap ban dd, ctiu nan, ...

Hinh 1-18: Mt s6 tinh ndng cia GPS:

= D0 chinh xac dinh vi cao.

= Pham vi sir dung toan cau

= Thoi gian hoat dong 24h/ngay.
- Gié thanh thiét bi re.
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1.2.4. Cam bién dién dung

Man hinh 14 thiét bi hién thi thong tin nhung d6i voi thiét bi di dong n6 con dong
vai trd quan trong 1a nhan diéu khién tir ngudi dung. B phan cam tng dugc bd sung
vao phan duéi man hinh con duoc goi 1a 16p cam @ng s6 hda. Hau hét cac dién thoai
théng minh hién nay déu trang bi man hinh cam tng dién dung.

Lop cam ung dién dung su dung cong nghé PCT (projected capacitive touch), tao
ra mot "ludi” trén man hinh. Ludi nay phat hién tiép xdc cta ngudi ding bang cach
giam sat su thay d6i hiéu dién thé. Dua trén cuong do dién truong va tinh chat da
chiéu cua truong tinh dién céc tiép xdc co thé thuc hién hoic gian tiép hoic truc tiép
trén man hinh.

Electrostatic field Wit Touchscreen
caused by touch o {sensor)

Confinuous rescanning
of capacitive signals

capacifive changes
to actual fouch point

"y

Hinh 1-19: Hinh minh hoa co ché hoat dgng ciia man hinh cam iéng dién dung

Lép cam tng dwoc dit ngay trén 16p tinh thé long caa man hinh LCD, nhung
nam dudi 16p kinh bao vé. Trong khi d6 man hinh AMOLED duogc dugc tich hop 16p
cam ung nay cung véi 1op di-6t phéat quang, 1am cho trong suét tiét kién khong gian
cung vai chi phi[2].
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1.3 KIEN TRUC CUA NEN TANG ANDROID

Android 12 hé diéu hanh caa hdng Google, véi hudng tiép can 1a mot hé diéu
hanh cho thiét bi di dong [11]. Android nhanh chéng tré thanh hé diéu hanh phd bién
nhét trén thé gioi. Pugc xay dung tir nhan Linux, Android duoc mé rong thém nhiéu
chic ning va cung cap nén tang cho 1ap trinh tng dung. Phan dudi day sé& lan lugt mo

ta chi tiét tirng thanh phan trong Android.

Applications

() (o) (=) () (o)

Application framework

Window
manager

Ay
manager

[ [

(o

View

Lo )

Package

manager

[

E g

(e

Libraries

Android runtime

Camera

Display i
rivel

driver

Wiki

Keypad

dnver driver

Linux kernel

Binder
driver

Audio Power
driver management

Hinh 1-20: Kién tric co ban cua hé diéu hanh Android

1.3.1. Nhan caa hé diéu hanh

Android 1a mot san pham dién hinh cua viéc hop tac va phat trién ma nguén mo.
Hé diéu hanh Android str dung nhan Linux dé phat trién. Nhan Linux phét trién dén
dau thi Android lai dwgc cap nhat va phéat trién dén do.

Display (amera
driver driver

Fi
driver

driver

Linux kernel

Binder

driver
Audio Power
driver management

Thanh phan co ban cua Linux c6 cac phan chinh 1a Trinh diéu khién thiét bi hién
thi, Camera, ban phim, chudt, két ndi Wifi, am thanh, quan ly nguén dién, 6 USB va

thé nhé cling véi cac trinh két ndi khac.
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1.3.2. Thur vién
Android cung cap phong ph cac thu vién dé hd tro 1ap trinh ciing nhu méot nén
tang phat trién ang dung viing tréi. Céc thu vién nay da dem lai cho Android sic song
manh liét va trén thuc té c6 vo s cac phan mém chay trén nén tang Android.

Libraries

Android runtime

= Surface Manager: quan |i giao dién bao gom 16p giao dién 2D va 3D.

» Thu vién media: dua tén OpenCORE cua PacketVideo, mot bo thu vién
hd tro doc, ghi lai nhiéu dinh dang am thanh, video, hinh anh nhu:
MPEG4, H.264, MP3, AAC, AMR, JPG, va PNG.

= SQLite: hé thong co sé dit liéu c6 kich thuc nhé nhung manh mé cho tat ca
ung dung.

= OpenGL: Thu vién cac ham xu Iy d6 hoadwa trén OpenGL ES 1.0 API; thu vién
gom phan ctng hd trg 3D va phan mém hd tro téi wu 3D.

= FreeType: trinh bay kiéu chir va hinh anh.

= Thu vién hé théng C: duoc rit ra tir thu vién hé thong C chuan (libc).

= Webkit: 1abd thu vién trinh duyét web méi hd tro trinh duyét Android va
WebView.

= SGL: hé théng dd hoa 2D co s6.

= SSL: Giao thirc bao mat hé trg sir dung giao thirc ma héa Secure Sockets Layer
trong bao mat truyén théng Internet

Trong phan ndy c6 mét phan rat quan trong d6 1a Android Runtime
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Dalvik hyle
code

Java byte code Dalvik executable

JavaVM Dalvik VM

Hinh 1-21: Sir so sanh Java VM va Dalvik VMs

Mic du Android chap nhan ca hai ngén ngit 1ap trinh Java va C, tuy nhién Java
chiém wu thé khi lya chon ngén ngir 1ap trinh cho Android. Google da xay dung may
4o riéng dé bién dich va chay cac ang dung trén Android. B4i véi ngdn ngix lap trinh C,
Google cung cap framework khac Ia libc, khi lap trinh thi dwa vao NDK (Native
Development Kit). Ngon ngit 1ap trinh cho Android dugc phét trién trén méi truong
Java, nhung chay trén may ao Dalvik VM. Céc thu vién co ban caa Android cung cap
hau hét cac chirc ning c6 trong thu vién co ban cua Java ciing nhu 13 thu vién riéng
cua Android.

May ¢o Dalvik: Dalvik 1a may ao dé chay cac tng dung trén Android, da duoc
t6i wu dé thuc thi da nhiém mot cach hiéu qua. Nén tang k¥ thuat ndy dua vao I6i
Linux dé thyc hién da ludng va quan Iy tai nguyén bo nhd.

Thuw vién Core libs

Hé diéu hanh Android hd trg mot sé cac APIs dé phat trién (ng dung.

- android.util: Goi tién ich quan ly nhiéu 16p & mac hé théng nhu:cac 16p (List,
Stack...) 16p xir ly chudi, 16p xir ly XML,...

- android.os: Goi hé diéu hanh nay cung cip cac phuong thirc cho phép truy cap
muc hé thong nhu 14 trao ddi cac thong diép, thong tin chéo, dong ho va g& 13i.

- android.graphics:Goi nay cung cap cac 16p dd hoa.

- android.text:Cung cip cac phuong thirc xir Iy vin ban

- android.database:Gadi nay cung cap cac phuong thirc ding thao tac véi co so
di liéu.

- android.content:Cung cp phuong thuc lién quan 1ap trinh ndi dung.

Sinh vién: Lé Vi Minh Quang — CT1401 23



Db an tét nghiép Truong DPHDL Hai Phong

- android.view:G6i khung nhin nguoi ding co ban nhat. Cac chuong trinh khi
tuong tac voi nguoi dung déu thdng qua cac View.

- android.widget:Goi nay duoc xay dung duwa trén géi View. Nhitng thanh phan
giao dién duoc tao sin dem vao st dung dé tao nén giao dién nguoi ding mot cach
nhanh chéng.

- com.google.android.maps:B6 giao dién @ng dung dung dé truy cap dén ban d6
san trong Androidtir cac phan mém ¢ng dung.

- android.app:G6i thu vién ndy cung cip phuong thirc truy cap dén dir liéu cua
cac ing dung.

- Android.provider:Goi thu vién nay tao thuan loi cho cac nha phat trién truy cap
dén cac Content Provider tiéu chuancho phép truy cap dén co sé dit liéu chuan trong
tat ca cac ban Android.

- Android.telephony: Cac API cung cap cach thuc két ndi voi ting vién théng
trong thiét bi, cho phép tao, nhan, theo ddi cac cudc goi, tinh trang cac cudc goi va tin
nhan SMS.

- android.webkit: G6i WebKit cung cap giao dién lap trinh (tng dung (API)cé thé
trao d6i ndi dung dua trén nén Web, gom 16p WebView, trinh quan Iy cookiedé tao ra
giao dién Web va nhang trong trng dung.

1.3.3. Khung wng dung trén Android

Application framework

manager manager providers system
e ] ['lelephuny [ Resource [ Location ] [Hnﬁﬁcaﬁm
manager manager

Kién triic cua Android khuyén khich khai niém Thanh phan si dung lai, cho phép
cdng bd va chia sé cac Activity, Service, dir liéu, voi cac ung dung khac véi quyén
truy cap dugc quan ly boi khai béo.

Co ché d6 cho phép ngudi lap trinh tao ra mét trinh quan ly danh ba hoic trinh
quay s dién thoai ma c6 céac thanh phan nguoi khac c6 thé tao méi giao dién va mo
rong churc nang thay vi tao lai ching.

Nhitng dich vy sau 1a nhitng dich vu kién triic co ban nhat cua tat ca cac ung
dung, cung cap mot framework cho moi moi phan mém dugc xay dung:
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- Actitvity Manager: Diéu khién vong doi caa cac Activity bao gom ca quan ly
c4c ting Activity.

- Views: Puoc sir dung dé tao 1ap cac giao dién ngudi ding cho cac Activity

- Notification Mamager: Cung cap mot co ché cb dinh va quy cua cho viéc gui cac
thong bao dén nguoi dung.

- Content Provider: Cho phép rng dung chia sé dir liéu gitta cac ing dung.

- Resource Manager: Hd tro cac thanh phan khéng thuéc ma nguén nhu 13 chudi
ky tu, d6 hoa duoc dit bén ngoai.

1.3.4. Tang &ng dung

Applications

(=) (o) () (o) ()

Day 1a 16p trén cung cua kién tric nén tang Android. Android s& hoat dong voi
mét b cac ung dung bao gom wng dung thu dién tir, guri tin nhan, lich, ban dd, trinh
duyét web, danh ba v.v... T4t ca cac tng dung dugc viét bang ngdn ngir Java. Céc ung
dung nay c6 thé duoc cung cap san hodc duoc phét trién boi nhitng 1ap trinh vién.

1.3.5. Céac thanh phan trong mét #ng dung Android

Mot ing dung trén méi truong Android ¢ cac thanh phan sau:

= Activities (Hoat dong)
= Services

= Broadcast Receivers

= Content Provider

Mot ang dung khdng nhit thiét co day du cac thanh phan nay.Moi thdng tin vé
ing dung déu dugc ghi trong tép tin AndroidManifest.xml.

1.3.5.1 Hoat dong (Activity)

Hoat dong 1a giao dién trong d6 nguoi dung tuong tac véi ing dung khi dugce
kich hoat. M6t tmg dung c6 nhiéu hoat dong va cac hoat dong nay goi 14n nhau dé thyc
hién yéu cau. Mbi hoat dongduoc dan xuat tir 16p android.app.Activity.

Mbi hoat déngthé hién trén mot cira so. Thong thuong kich thudc cua $6 br:?mg
man hinh, ngoai ra nd ¢6 thé c6 thém cac ctra s6 con khac nhu 1a hop thoai,... Thong
tin trong ting ctra s6 dugc cung cip boi hé thdng cap bac cac View (1a dbi tuong cua

16p Views).
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Vong doi cua hoat dong
CAac hoat ddng trong hé thdng dugc quan 1y béi mot cdu trac dir liéu ngin xép. Khi
khéi tao, hoat déngduoc diy vao trong ngin xép, CAC trang thai thuc thi va hoat dong
trude d6 s& chuyén sang trang thai chd. Hoat dong ndy tré lai trang thai kich hoat khi
khéi tao hoan tat.

Mot hoat dong cé ba trang thai co ban la:

- Hoat dpng (Active) hoic chay (running) khi tng dungxuat hién trén man hinh
va nhan tuong tac nguoi dung.

- Tam dirng (Paused) khi hoat dongkhong con trong tdm trén man hinh nhung
van hién thi trudce ngudi dung.

- Dirng(Stopped) Khi mot hoat déng hoan toan bi che khuit nhung hoat déng
van con luu trit toan b thong tin trang théi, va thuong bi hé thdng dong lai khi thiéu
bd nho.

Khi luan chuyén giira cac trang thai, (tng dung s& goi cac ham callback tng véi
cac bugc chuyén trong luu dd hinh [11].
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Luu d6 duéi day mé ta vong doi cua mot hoat déng trong Android.

\ 4
> onCreate()
5 v
User navigates
‘ back fo your onStart() onRestan()
\4
Your activity |
f o ) comes to the
New activity is started |  ond
Orher applications L
; me ). ) onFreeze()
v Your activity
comes to the
onPause() foreground
|
| Your activity is no longer visible |
onStop()

Hinh 1-22:Vong doi cua mgt hoat dong

Chu trinh cia mot hoat déngduoc bat dau bang phuong thirc onCreate
(Bundle)va két thiic bang phuong thirc onDestroy(). Thoi gian hoat dong ctiia mot hoat
ddng bat dau tir 10i goi phuong thirc onStart()dén khi phuong thirc onStop() duoc triéu
goi. Toan bd tai nguyén ctia hé thong do hoat dongsir dung tiép tuc duge luu giit cho
dén khi bi hé thong thu hdi.Hoar déng duogc phuc hdi khi phuwong thirc onResume()
dugc goi.

1.3.5.2 Service

Dich vu (service) 1a cac mo dun thuc thi an trong hé thong. Mdi dich vu duge ké

thira tir 16p co sé trong goi android.app.Service.Cac dich vu duge kich hoat hodc két

nodi thong qua viée truyén cac tham so cho dich vuva né duoc kich hoat bang cach goi
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phuong thirc Context.startService(). Cac tng dung c6 thé lién két toéi mot dich vu bang
cach dung phuong thirc Context.bindService().

Vong doi cua mot dich vu

Vong doi cia mét dich vu 1a qué trinh hoat dong cua dich vuttr khi dugc kich
hoat dén khi bi loai khoi hé thong. Khi hé thdng goi téi phuong thirc
Context.startService()dich  vu  dugc  thuc thi cho t6i khi phuong
thircContext.stopService() duoc goi.

Ciac tng dung mudn ké& ndi t6i dich wvuthi phuong thic
Context.bindService()duoc kich hoat va nd s& nhan duoc mét ddi twong IBinder do
dich vy tra vé dé tir d6 goi cac phuong thire Callbackcho phu hop.Dich v duoc thuc

thi cho toi khi nao ddi tueong I1Binder con ton tai.

Service is Service is
_ started by created by
\ StanService() / bindService()
\ \
onCreate() onCreate()
9 Y
onStart() onBind()
A4

(Cllent interacts with the service )
b onRebind()

“The service | | X
is stopped .
(no calfback) onUnbind()
¥ A
onDestroy() onDestroy()

Hinh 1-23: Luu do chuyén trang thai cia dich vu

1.3.5.3 B¢ nhdn théng diép quang ba (Broadcast receivers)

Bo nhén thong diép quang ba dung dé nhan va phan hdi lai cac thong diép quang
ba do hé thong thong bao nhu mui gid b thay dbi, ngudn yéu, va cac thong diép tir cac
thiét bi do ludng giri v&.Tat ca hoat dong ctia bo nhén thong diép quang ba duoc ké
thtra tir 16p BroadcastReceiver.
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1.3.5.4 Bé cung cdp ngi dung

Android application #3

Activity 3.1

[
/

Android application #1 Android application #2

Activity 1.1

\-
Activity 1.2 /
/

SQLite XML

Hinh 1-24: Kién tric cia bé cung cap néi dung trong Android

44— | Activity 2.1
ContentProvider A

emote store

Bo cung cép ndi dung (Content Provider) c6 chirc ning cung cAp mot tap cac
phuong thirc cho phép mot Gmg dung c6 thé luu trix va trao d6i dit liéu thdng qua trong
cac tap tin hodc st dung co so dit liéu SQLite sin cova duge quan 1y boi Bé cung cdp
néi dung clia n6.Bg cung cdp ndi dung 1a tinh ning vu viét ciia Android nham chia sé

dir lidu giira cac tmg dung mot cach dé dang.
1.4 CONG CU VA NGON NGU LAP TRINH

Xuat phat diém cua Android dua trén nén Linux nén hé diéu hanh duoc hd trg
day du caa cong ddng ma ngudn ma va ngén ngir l4p trinh cac ung dung 1a Java va C,
C++.
1.4.1. Ngbn ngir 1ap trinh
Ngbn ngir dung dé lap trinh cho Android la Java va C, Hai ngén ngir nay pho
bién trong san xuat phanmém. V& co ban, hai ngbn ngir déu co kién tric gidng nhau, tir
bang chit cai, cac quy dinh dat tén, biéu thtc, cac phép toan, cac kiéu dir liéu cho dén
cac ciu trdcr nhanh, Iap, kiéu cau trac, hudng d6i twong, da nhiém va xir ly song
song,...do vay cac nha phét trién c6 nhiéu lua chon hon cho cac du an cua ho.
1.4.2. Cong cu cho lap trinh
1.4.2.1 Android SDK

Android SDK 14 san pham ctua Google nham cung cap cho céc 1ap trinh vién mot
cdng cu phét trién cac ung dung trén hé diéu hanh Android cia hang [3]. Vé co ban,
Android SDK gém mét sé thanh phan sau:

Eclipse va ADT plugin
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Android SDK tools

Android Platform tools

Eclipse va ADT-plugin 1a méi trudong dé lap trinh cac wng dung cho Android.
Android SDK tools

Android software development Kit bao gdm day du céc bo cdng cu cho phat trién
san pham trén hé diéu hanh Android. Bao gom hé théng g& réi, cac thu vién, trinhmo
phong dua trén QEMU, c4c tai lidu, chuong trinh mau,... Hién tai, n6 hd trg cac nén
tang bao gom cac may chay Linux, MacOS X tr& di, Windows XP tro 1én, va duong
nhién n6 hd trg cho cac phién ban cua hé diéu hanh Android gom (Android IDE - Java,
C++). Mot méi truong phat trién chuan 1a Eclipse chay trinh c¢im Android
Development Tools (ADT), IntelliJ IDE va NetBeans IDE. Ngoai ra cac nha phat trién
con c6 thé dung cac trinh soan thao cho Java va XML dé tao tng dung.

Céc tng dung cua Android dugc dong goéi dudi dang tép tin dinh dang .apkva
duogc luu trong dudng dan /data/app trong hé diéu hanh Android cac goi .apk chua
tép tin .dex duoc bién dich bang may ao Dalvik[4].

1.4.2.2 Android NDK

Android NDK (Native Development Kit) 1a mot bo cong cu dé phat trién (ng
dung cho Android nhung c6 diéu sir dung ngdn ngit l4p trinh C. Cac thu vién duoc viét
bang ngdn ngit C va mot s6 ngdn ngit khac co thé duoc bién dich sang ARM, MIPS
hoac x86 native code va dugc cai dat su dung trong Android Native Development
Kit.Céc 16p cua Native c6 thé duoc goi tir mé Java chay trong may ao Dalvik st dung
|61 goi thu vién System. loadLibrary.

Céc ung dung duoc xay dung xong c6 thé duoc bién dich cai dat bang cac cong
cu truyén thdng. Tuy nhién, theo nhu ban cdng bd cua Android, NDK khéng chi dung
dé phat trién céc (ng dung don 1é ma dung dé xay dung céc ¢ng dung c6 quy md 16n
vi ngén ngit C dugc wa thich hon.

1.4.2.3 Eclipse

La céng cu ma ngudn mé thudgc nhém cac cong cu hd tro trong lap trinh tir cac
ngdn ngir Java, C/C++, Ngdn ngit md hinh, ngdn ngir dic ta, ... dugc dung phd bién
hién nay va da tr¢ thanh nhitng san pham chuan muc trong thé gigi ma nguén ma.

+ Cai dat: Cai dat Eclipse rat don gian va thuan tién. Ung dung Eclipse duoc xay
dung dé khi cai dat, nguoi ding chi can download vé va giai nén 1a cé thé chay duoc.
Néu dung Eclipse cho mét tng dung chuyén biét nao d6 thi san phdm do6 chi can xay
dung dudi dang mot trinh cam (plugin) rdi tich hop vao Eclipse la xong.

Dia chi Internet dé liy Eclipse:
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http://www.eclipse.org
Google da tich hop san ADT-plugin dé thuan tién cho cac nha phét trién tng
dung va duogc dé tai dia chi:

http://developer.android.com/tools/sdk/eclipse-
adt.html

1.4.2.4 Netbean

NetBean ciing 1a mot cong cu xuat than tir ma nguén ma chi hd tro dé 1ap trinh
Java. Tir khi hang Sun bi Oracle thau tdm nay trg thanh san pham déng cua Oracle
nhung mién phi va mé réng hé trg cho ca ngdn ngit lap trinh C/C++, PHP, HTML,...

bia chi:

https://netbeans.org/
+ Cai dat:
- Download Netbean va cai dat xong.

- Vao Menu Tools = Plugins ->Hop thoai Plugins xuét hien> Chon Settings
—>Chon nut Add - Nhap dia chi vao 6 bén dudi:

http://nbandroid.org/release72/updates/updates.xml
Doi cho Netbean cap nhat xong. Chon Avainable Plugins = chon Android réi cai dat.
1.4.3. Mgt s6 Game engine

Véi toe do phét trién rat nhanh cua thi trueong tro choi trén thiét bi di dong. Nhiéu
hang d phat trién cac game engine cua riéng ho. Sau ddy c6 mot s6 game engine phod
biénAndEngine, Unity3D, CryEngine, Unreal Engine,...
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1.5 QUY TRINH XAY DUNG PHAN MEM TREN ANDROID

Xay dung phan mém ndi chung va phan mém cho thiét bi di dong noi riéng phai
tuan tha theo quy trinh san xuat nhu cac san pham thong thudng, nhung can xét dén
khia canh dic thi cua ting loai thiét bi. Di véi thiét bi di dong, ngoai yéu té lra chon
san pham dé san xuat, khi thiét ké chuong trinh can tinh toan nhiéu yéu té:

+ Tai nguyén phan cang: Tiéu hao tai nguyén phan cting cho tng dung chay.
+ Céch thtrc ngudi dung tuong tac voi phan mém.

+ Céc chirc nang cua thiét bi di dong c6 san nhu: May gia toc ké, con quay hoi
chuyén, cam @ng tir, cam @ng anh sang, ...
Quy trinh xay deng #ng dung trén Android

Quy trinh san xuat phan mém trén Android khdng khéc gi véi cac san pham phan
mém khac.

Xac dinh yéu cau ciia san pham duoc thuc hién boi nhém chuyén gia c6 chuyén
moén vé nghién cau thi truong. Trong budc ndy, cac chirc nang, hinh hai cua san pham
phai duogc xac dinh ro.

Lap ké hoach thuc hién du an,ngudi quan tri du an phai tinh toan toan bo ngudn
luc bao gém thoi gian, tai chinh, con nguoi tham gia vao dy an. Két qua caa budc nay
la mot ban mo ta téng thé dy &n trién khai trong bao lau, cin bao nhiéu ngudi trong
tirng giai doan, tiéu hét bao nhiéu tién trong timg giai doan, va diéu quan trong nira la
néu xay ra rui ro thi sé roi vao tinh hudng nao va ton that bao nhiéu tién?

Trong budc t6 chuc thuc hién du an,ngudi quan tri du 4n phan bé cong viéc theo
ké hoach cho tirng nhdém, vai mét lich trinh cu thé, giam sét chit ché theo ngay (tham
chi theo gio) dé c6 phuong an xtr ly kip thoi. Cac pha trong san xuat phan mém tuén
thir theo cac quy trinh chung caa nganh. Mot s6 hang phan mém 16n ho ap dung cac
chuan CMMI trong san xuat s& dam bao dir an thyc thi tot hon.
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CHUONG 2: LAP TRINH GAME CHO PIEN THOAI
THONG MINH
2.1 Gioi thiéu
Lap trinh ung dung trén thiét bi di dong 1a mét trong nhitng hudng phat trién

chinh trong nganh cong nghé théng tin hién nay. Trong d6, lap trinh cac tro choi la
chuyén nganh hep nhung da dem lai nhiéu lgi nhuan. Trong chuwong nay khoa luan lya
chon huéng phét trién tng dung game trén hé diéu hanh Android l1am dai dién ciing
nhu cac khia canh k¥ thuat cta linh vuc nay.

2.2 KIEN TRUC CUA TRO CHOI TREN ANDROID

CAc tro choi dugc xay dung trén hé diéu hanh Android cé kich ban riéng nhung
déu co quy trinh gidng nhau dugc minh hoa tronghinh dudi day [5].

2.2.1. Kién trac chung

| Audio 0
- User . u
Input
p ) t
g ‘ Graphics P
t : u
Android Framework t
Phone -l
Hinh 2-1: Kién triic co ban cia mét tro choi trén Android
2.2.1.1 Input

La phan thong tin dua vao dé twong tac voi tro choi. Cac dir liéu nay dugc dua
vao thdng qua cac bo phan nhu: Man hinh cam ng, gia toc ké, con quay hoi chuyén,
cam ung tr treong, cam tng anh sang, camera, micro, va ca ban phim vat ly,...

2.2.1.2 User Input

La phan ké tiép dé nhan thong tin dau vao. Mot s6 trd choi can ngudi dung thém
mot s6 thao tac nhu t6 mau, nhan dién hinh, 4m thanh,... dé trudc khi thuc hién tro
choi.

2.2.1.3 Game logic

Game logic 1a mé dun chiu trach nhiém vé viéc thay doi trang thai cua cac nhan
vt cling nhu cac ddi tuong trong trd choi.Vi du cac nhan vat, dia hinh, dia vat, sing,

dan, tia lade,...
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ghiép s Sttt et S

Finger touch (dx,dy)

Hinh 2-2: Hinh minh hoa ngén tay cham vdo viing diéu khién trong User Input

Trong hinh trén hinh tron xanh lo biéu dién ngén tiy ngudi ding cham vao ving
diéu khién. M6 dun User Input thong bao cho Game Engine (Game Logic) va ddi
chiéu vao hé toa do. dx,dy Ia khoang cach tinh theo diém anh lién quan t&i trung tm
cua hinh tron diéu khién. Game engine tinh toan toc do6 moéi ma noé phai thiét 1ap cho
nhan vat va hudng cua nhan vat s& di chuyén. Néu dx c6 gié tri duong c6 nghia 1a
nhan vat di chuyén sang phai va néu dy c6 gié tri dwong thi nhan vat di chuyén vé phia
trudc.

2.2.1.4 Audio

M6 dun nay s€ phat ra am thanh twong rng véi tirng trang thai hién tai cua nhén
vat. Trong hau hét cac tro choi cac nhan vat, ddi twong phat ra &m thanh & céc trang
thai khac nhau cua ching va do cac thiét bj choi tro choi duoc gigi han trong mot vai
kénh nao d6 (nghia 14 c¢6 bao nhiéu 4m thanh dwoc phat cing mot 1ac)nd phai quyét
dinh am thanh dé choi. Vi du trong trd choi khi xuét hién mot nhan vat d6i khang thi
mét am thanh kinh di hodc dic biét duoc phat ra dé giy ra chu y cho ngudi choi dong
thoi can mot kénh &m thanh riéng cho nhan vat nhu chuan bi vii khi hoac lan tron thi
am thanh phat ra phai danh, gon,...

2.2.1.5 Graphics

Mo dun nay chiu trach nhiém hién thj cac trang thai trd choi trén man hinh. Diéu
nay don gian chi la vé& truc tiép 1én miéng toan (canvas) tir mot géc nhin hoic biéu
dién hinh anh tir bo dém d6 hoa, ¢ day, cac dbi tuong dd hoa duogc xir 1y trudc rdi cho
vao by dém sau d6 duoc dwa ra man hinh dudi goc nhin tuy chinh hoac caa chinh
OpenGL. Cac khung hinh FPS (Frame Per Second) 1a mét trong cac thong sé danh gia
chat luong hinh anh dugc hién thi, néu théng sé 1a 30 FPS ¢ nghia 13 c¢6 30 anh duoc
hién thi trong tirng gidy. Thong s6 nay danh gia duoc chat luong thiét bi 1a rat tot.

2.2.1.6 Output

Phan nay la két qua caa qua trinh xir ly cac dit liéu trong tro choi, n6 thé hién ca
hinh anh, &m thanh hoac rung.
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2.2.2. Ky thuat &m thanh

Am thanh trong tro choi ting cudng cam XUc cia ngudi choi. N6 cung cap mot
két ndi cam xtic ma khéng thé nao dat duoc bang cach khac. Cac nha san xuat dién anh
d3 tién phong trong linh vuc nay va da dau tu rat nhiéu tai chinh dé tao ra cac nhac nén
phu hop cho phim. Béi véi cac tro choi, 4m nhac ¢6 thé khong c¢6 quy md lén nhu
trong nhiing bo phim nhung 4m nhac rt can thiét trong trd choi. Trong cac game
engine cung cap cac tinh ning cho phép bd sung am thanh vao trong cac trd choi.

Am thanh sir dung trong tro choi duoc cac nhac sy va nghé sy chuyén nghiép
thiét ké va xay dung. ¢ hai loai 4m thanh trong chwong trinh tro choi.

+ Am nhac thuong st dung nhu nhac nén trong trd choi.
+ Hiéu urng am thanh cung xay ra vai c&c su Kién bén trong tro choi.

Am thanh néi chung trong cic tro choi 1a cac chuan am thanh di c6 san trén thé
giéi nhu: mp3, wav, wma,... tuy nhién 2 chuan nén quan trong thudng dugc dung la
OGGs, MP3s.

Am nhgac

Am nhac rat quan trong dé thiét Iap thai d6 ngudi choi. Khong c6 quy tic nhat
dinh cho viéc sir dung 4m nhac trong chwong trinh trd choi. Nhac vui, budn, tram,
bong déu tac dong dén tam ly caa nguoi choi. Do d6 mdi kich ban trong tro choi duoc
thiét ké mot tap cac tép am thanh riéng biét. Mot dic tinh chung trong trd choi, cic bac
ké tiép cang ngay cang kho, nhip do tang 1én khi thach thirc ting. Cac nhan vat doi
khang ciing hoat dong nhanh va tinh xao hon gy nhiéu khé khan cho nguoi choi. Doi
khi nguoi choi khong mudn nghe nhac tir tro choi, ngugc lai ho muén nghe ban nhac
khac do chinh ho chon tir trong may. Cac thiét bi di dong phai c6 nhitng ché d6 cho
phép nghe nhac trong khi cac ung dung khac van hoat dong.

Hiéu i#ng am thanh

Am nhac dugc phat trong suét chuong trinh tro choi hoat dong con céc hiéu tng
am thanh chi xay ra twong @ng Véi cac sy Kién trong tro choi, vi du tiéng sung no,
tiéng va cham, ... twong @ng Véi cac sy kién khi ban nhau hoic khi cac vat thé va
cham nhau.

Cic ham API lién quan dén 1gp trinh véi am thanh

Khi 1ap trinh voi am thanh, hé thong can dua cac thu vién xir ly am thanh vao
chuong trinh.

importandroid.media.AudioManager;
import android.media.SoundPool;
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Trong cac thu vién ndy c6 hang traim phuong thirc va hang sb gidp cho 1ap trinh

vién 1ap trinh rat hiéu qua trong viéc xir ly &m thanh.
2.2.3. Ky thuat dé hoa

Xt 1y dd hoa trong trd choi ctia android ciing khong nam ngoai nguyén ly xir ly
d6 hoa thong thuong.Tuy nhién ddi véi thiét bi di dong doi hoi viéc tdi wu tai nguyén
va cac thuat todn cd khac so vdoi may tinh cic nhén va laptop. Hién nay Android tich
hop thu vién xir Iy 6 hoa OpenGL ES (OpenGL for Embeded System) vao hé théng,
va cé4c ung dung trd choi ciia Android déu st dung thu vién nay. Phién ban méi nhat 1a
OpenGL ES 3.0 duoc tich hop vao Android ver.18 tro di.

2.2.3.1 Ky thugt 2D

K3 thuat nay déu dung céc thuat toan xir Iy @6 hoa co ban nhu phép dich chuyén,
phép quay, phép c6 dan,...[8].

\\.\.> \ |
X \\ /{/

Hinh 2-3: Hinh minh hoa phép dich chuyén, phép quay

Céac ham trong OpenGL ES dung trong Android.

import android.graphics

importandroid.graphics.drawable

importandroid.graphics.drawable. shapes

importandroid.graphics.pdf

Céc ham trong cac thu vién nay duogc sir dung theo ting yéu cau bai toan va duoc
tra cuu trong [7,8].

2.2.3.2 Ky thugt 3D

K§ thuat 3D la k§ thuat tién tién trong linh vuc xu 1y do hoa, cc thuat toan dé
xay dung cac ung dung nay doi hoi nhiéu tai nguyén cua hé théng. Do vay d6i vai cac
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thiét bi di dong doi khi sir dung ki thuat 2D gia lap cho 3D (hay d6 hoa 3D — xyz ¢6
chiéu z =0). Céc nha thiét ké phai quy ddi tir hé toa do 3D sang toa do cua man hinh.

Hinh 2-5: Minh hoa phép chiéu song song

far plane

Hinh 2-6: Minh hoa g6c nhin hep
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-

[o - —; \ x-,y=0 X

x'=0, y'=0 X'

Hinh 2-8: Minh hoa phép chiéu hinh anh vao thiét bj, hinh bén tréi chuyén goc toa do
vao thiet bi va hinh bén phai la dich chuyén thiét bj vé phia hinh anh.,
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2.2.3.3 Chuyén tir toa d@é 2D sang 3D

Khi cac d6i twong duoc dich chuyén tir hé toa d6 2D sang 3D, hé théng can thuc
hién mot sb thao tac trén d6i twong bang cach maé rong chiéu thi 3 trén hé truc toa do
3D.

Hinh 2-9: Hinh minh hoa hé truc toa dé Pé-Cac 3 chiéu

Trén thyc té,cing mot loai dit liéu mang ra hién thi, c6 nhiéu céch biéu dién
ching trén man hinh thiét bi di dong.

= Khong gian d6i twong, biéu dién quan hé giita cac dbi twong vai nhau.
= Camera, hoic mat, khoang khéng, vi tri tir diém nhin nguoi ding.
= Phép chiéu, hoic phép cat,hoic khoang trbng man hinh 2D tinh tir anh
cudi cung duoc hién thi.
= Khdng gian tuyén tinh, duoc ding nhiéu trong hiéu ung cao cap nhu
duong binh dd, cac hinh nhap nhé trong ban do,...
Vi du: chuyén ddi twong tir 2D sang 3Dtham khao [8, p49].
float vertices][] =
{
-1.0£, -1.0f,
1.0£, -1.0f,
-1.0f, 1.0f,
1.0f, 1.0f
}i
byte maxColor= (byte)255;

byte colors[] =
{

maxColor, maxColor, 0, maxColor,
0, maxColor, maxColor, maxColor,
0, 0, 0, maxColor,
maxColor, 0, maxColor, maxColor

b
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byte indices[] =

Mo rong chiéu tha 3 cho dbi tuong, tirc 1a thém truc truc z vao mang mo ta ddi

tuong.

float vertices[] =

{

-1.0f, 1.0f, 1.0f,
1.0f, 1.0f, 1.0f,
1.0f,  -1.0f, 1.0f,

-1.0f,  -1.0f, 1.0f,

-1.0f, 1.0f,  -1.0f,
1.0f, 1.0f,  -1.0f,
1.0f, -1.0f, -1.0f,

-1.0f, -1.0f, -1.0f

h

byte maxColor=(byte)255;

byte colors[] =

{
maxColor,  maxColor,
0, maxColor,
0, 0,
maxColor, 0,
maxColor, 0,
0, maxColor,
0, 0,
0, 0,
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2.2.4. Hé thong mé phéng

Trong Android SDK c6 hé thong md phong gia lap phan cang goi 1a Android
Virtual Device Manager hé théng nay cho phép gia lap cac phan cing dé tuong thich
v6i muc dich phat trién phan mém.

Android Virtual Device Manager - O
E’Andrnid Wirtual Devices‘f Device Definitions
List of existing Android Virtual Devices located at C:\Users\Administratori.android\avd
AVD Mame Target Mame Platfor... APILe.. CPU/ABI New...
+' Android Android 4.2.2 422 17 ARM (armeabi-v7a) Edit
Delete...
Repair...
Details...
Start...
Refresh
+" Avalid Android Virtual Device. A repairable Android Virtual Device.
¢ An Android Virtual Device that failed to load. Click 'Details' to see the error,

Hinh 2-10: Giao dién Android Virtual Device Manager
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) Create new Android Virtual Device (AVD) “

AVD Mame: |
Device: v
Target: ]
CPU/ABI: v
Keyboard: Hardware keyboard present
Skir ke
Front Camera: Mone
Back Camera: None
Memory Options: RAM: VM Heap:
Internal Storage: 200 MiB W
SD Card:

(@) Size: MiB W

O File:
Bl OiTens []Snapshot [[]Use Host GPU

Override the existing AVD with the same name
2¢ AVD Mame cannot be empty
Cancel

Hinh 2-11: Tqo thiét bj do trong Android Virtual Device Manager

Céc thdng s6 trong thiét bi ao duoc thiét Iap nham tao ra nén tang phan cang phu
hop voi yéu cau phéat trién hé théng. Thong tin cu thé trong tai liéu [10].

2.2.5. Ky thuat xir ly va cham trong game

Xt ly va cham cac ddi twong trong game 1a mot phan khong thé thiéu ddi véi cac
hé thong tuong tac véi ngudi dung. Dic biét d6i véi cac tro choi, xtr ly va cham con
dugce nang 1én nhu 1a mot nghé thuat. Cac trd choi trong thiét bi théng minh c6 kha
ning tuong tac v4i ngudi dung rat cao. Nhd ¢d cac cam bién, cac nhan vat trong tro
choi c6 thé phan ung lai tac dong ciia moi truong nhu, do nghiéng, lic, va dap, quay,
... Diéu nay cho thay cac tro choi trong thiét bi di dong rat thdng minh.

Xtr ly va cham dugc lap trinh thanh cac thu vién dat trong cac game engine.Céac
tinh hudng va cham cua cac vat thé dugc phan thanh timg nhom, nhom cac dbi tuong
2D nhu cac hinh v&, anh, duong thang, mit phang,...; nhém cac ddi twong 3D nhu cac
vat thé, mat cong doi, ndi, toa nha,... déu duoc cu thé hoa thanh cac phuong thic, tir
d6 cac 1ap trinh vién chi viéc goi ra sir dung va gan cac vat thé mudn xu 1y vao céc
phuong thire do.
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Vi dy: Trong game engineAndEngine cac nha phat trién quy udc moi vat thé déu
dugc dat trong d6i twong Box2D tir d6 ho xay dung moi phuong thuc xir Iy cho ddi
tugng Box2D nay. Nhu vay du dit vat thé nao vao trong Box2D ciing déu dugc xir ly
mot cach don gian.

2.3 CONG CU XU LY AM THANH

Céc loai dinh dang &m thanh str dung trong tro choi trén thiét bi di dong ciing 1a
c4c loai dinh dang ding trong céc thiét bj khac. Do d6 khong ¢ su cach biét nao lién
quan dén am thanh trén thiét bi di dong. Khi xay dung chuong trinh trd choi cho céac
thiét bi di dong. Cac nha phét trién thuong dung mot s ¢éng cu ma ngudn ma dién
hinh 12 phan mém Audacity.

(=} NangCongChuaCoTich-PhanDinhTung = =
File Edit View Transport Tracks Generate Effect Analyze Help
I3 gl ——— mmr
n) k) n)w)w e R Ellre. e
p‘H k|| 4) w| -3 24 a2z 0 | 3% 24 12 0
99 AT B« (@ W] ~[~] & 222LHP][ 9
MME 4 Speakers (Realtek High Definit ﬁ Microphone {Realtek High Defi 2 (Stereo) Input €
—}D —1|5 h v1§ 3P 4|5 1:?0 1:?5 1:?0 1:‘;15 Z:PD 2:15 2:?0 2:?5 3:?0 3:‘]5 3:?0 3:«‘15 4:?0 4:15
X NangCongC ] 10 i I '|'| H”\ [““’l'llﬂ""'!]“f"vﬂ‘"ﬂ" ~
Steres, 44100Hz
32-bit foat 0.5-
Mute Solo
0.0~
G
L R |_g5-
’ ll
-1.0 A‘M okl
1.0 ] bl
0.5
0.0-
-0.5-|
s -1.0
v
< >
Project Rate (Hz): Selection Start: (@ End (JLength Audio Position
44100 w SnaDTOD‘OOhOOmO0.000S‘ 00h00mO00.000s¥ | |00h00mM11.7125™
Click and drag to select audio Actual Rate: 44100

Hinh 2-12: Giao di¢n chuong trinh Audacity
Phan mém nay cho phép bién tap &m thanh tly yéu cau cta chuong trinh trd choi.
Phén tach 4m thanh va diéu chinh bién do, ghi am, ...

Phan mém MuseScore cho phép bién tap am thanh theo dang ban nhac rat da
dang va c6 thé chuyén thanh céac tép am thanh sir dung trong cic churong trinh tro choi.
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MuseScore: PartingGlass = B

file Edt Creste Notes Layout Style Display Plugins  Help

= @SR DT oo Vi g (,:‘ Wl pl

[ I ]
NIAdDdJaad. -~ « 80 b b/ oo
Palettes B X | peunion_Example PartingGlass [£J
[ GaceMotes -
PARIPRRIP 2 === 5
4 [ rt = == S
Tenor Recorder 1 % e e e e e e P b o m— =
> T —— -
Drums E
Cefs )
5 ~ fy - — -7
Tenor Recorder 2 5= L A e
—~ L
4
S .
o B
. |
s BBE
B v,
s + o — = o =
5 .Rec. Fe A iy et e T
- T Rec. 1 : = » » » e x =
&) 6y A 6y & ai===i ===
DXL ==
1 L
f 4 -
£} T.Rec. 2 == = = Pl =
9: ) m 3 T = = === — &
v
Key Sianatures E
Time Sianatures
Barlines
Lines - el =~ — —r= =
Arpeqgio & Glissando T Rec. 1 — T T a e r——
Breath & Pauses e - t ==
Brackets
Articulations & Ornaments_~ ne T .
Accidentals S T Rec. 2 |2 === —— =
Dynamics - . il ———=C=C==.

Fingering

Mote Heads - T
Tremolo - E p——— ——_|
Repeats - | ]

Breaks & Spacer BE—

Beam Properties Bl E—E—-

Symbols -~ -

Play Bar 5Beat 3.240

Hinh 2-13: Giao dién chuong trinh MuseScore

2.4 CONG CU XU LY HINH ANH

Céc cong cu bién tap hinh va anh rat quan trong trong qua trinh xay dung cac tng
dung trd choi. TUy vao muc dich, chuong trinh bién tap anh va d6 hoa dugc chon.

Déi véi d6 hoa vécto, chuong trinh Inkscapedugc sir dung bién tap hinh, anh va
cho chat luong tét.

Y

- pici.png - Inkscape -a
File Edit View Layer Object Path Text Filters Edensions Help

DEEE BB ¢ D%0 QAQ BBEIYE FTeEE %0
FElram|En| VYWY | S| | x et v [meim M| 5 £ | EiE|O
Y .m““’MM".‘\'?”".mM\?’“‘““m\““mm.“\"‘.“m."“m.m‘*?“MMm‘\"“MMm‘\*‘“m“ml”‘“““““”?“mm.“?’“mm““M“.“"?“Mm.“‘W“m“.'f’T“.““\'??? a,
N
£
g .
Q@
@] 3
e i >
16) E ~
W :
P P
A o
AL .
wy - .
Q- i
2 "
-
/=
&

> b
ke w0102 @) e [v] Dragtoseect objectsto et I

Hinh 2-14: Giao dién chuwong trinh InkSpcace

Khi can ghi cac hinh anh dong, sir dung chuong trinh GIMP,ngoai ra con mot s6
chuong trinh trg gidp tao cac hoat hinh 3D nhu: 3Ds Max, Poser, va Maya (day 1a cac
phan mém thuong mai).
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Layers - Brushes
Ede Edit Select View |mage Layer Colors Tools Fiters Windows Help =
[C 1 b b3 L Lxg ki 556 A Lee, ligg, Lz, IE5) g, g, L=, 22 Jiee, L1958, .,5( @

S Toolbox-ToolOpt- e e

T
=R
L
B
.
t

QB BN,

P

NI @)
9
u)
T3
i

vl TR L

b

&0 PpeE=n
[ e I N
RO

My FEPTTE

[

L

@

4] oo opscns

2 | (7 i o i

| Copied piets o the chphossd

Hinh 2-15: Giao dién chuong trinh GIMP

Chuong trinh tao méi trudng cho cac tro choi Tiled. Ung nay thuc su hitu ich khi
phan mém tro choi cAn méi trudng cho cac nhan vat trong trd choi hoat dong.

\\\\\

Tiese

g mmg% S5
2 @ QWD
B IE;‘PIE = S
@ W v

NIEEECETS @

<

errans
Current layer: Tile Layer 1

Hinh 2-16: Giao dién chuwong trinh tao nén cho cdc tro choi.

Chuong trinh sira phéng chir, FontStruct cho phép cac nha phét trién tao ra
nhitng font mai cho tng dung cua ho.
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2] musescore - Google Search % 1 Thenkyoufor downloadin., % I2] fontstruct download - Goow, I I3 P Create a Font using Font. % | [ FontStruct | FontStructing .. = |+ - g
€ B @ fontstruct.com/fontstructor/edit/10 & ||B- Google Pl ¥ &4 2 =

B Most Visited ("} Getting Started | | English | i Ocaml | ) Prolog | | Mrs Chau | | Type | ) Miscellancousness | | Java | ) 1COS [ ) Ubuntu [ ) € |} Math | | ThéyHung | | Event-B || KHMT [} Plugin [ ) Win32 [ ) Agent [ ) Writing

My FontStruct FontStructor

Menu Expert Mode = Help
My Bricks

All Bricks -

Zoom

a+—B

ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopgrstuvwxyzspaeO1l2345 »

= séor
e ~ [ - e - <« el i : = 5 e BN

Start Menu Friday
W @ Java- ADT “bai trx - Tiled Ll It @ /472014

Hinh 2-17: Giao di¢n chuong trinh Fontstruct online

2.5 CONG CU PHAT TRIEN PHAN MEM

Cong cu phat trién phan mém trén Android ndi chung l1a kha phé bién: Eclipse,
Netbean, ... Tuy nhién trong khoa luan nay dé cip dén cong cu chuan do Google phét
hanh d6 1a bo cdng cu Eclipse duoc tich hgp ADT (Android Development Tool) cung
véi Android SDK Manager do Google phat hanh.

w Java - Orientation/src/com/example/orientation/util/SystemUiHiderBase.java - ADT = B
Eile Edit Refactor Source Mavigate Search Project Run  Window Help

Tm @it PlEE A B NI O QB @ 8 e G|

Quick Access ‘ =} |

¥ Package Explorer i3 = 8 [3] systemUiHiderBase java 32 = 8 5% Outline 32 = 8
5% T - public boolean isvisible() { A %8s e w ¥
> 22 appcompat_? return mvisible; # com.eample.orients
4 IUG' Orientation } PRC) SystemUiHiderBase
PRCES & @override o mvisible: boole:
» H} com.example.orientation a public void hide() { & SystemUiHiderB:
4 com.eample.orientation.uti if ((mFlags & FLAG FULLSCREEN) != ) { . setup( : void
b [J] SystemUiHiderjava mActivity.getWindow().setFlags( @ .. isVisible() : boole
[ SystemUikiderBasejova WindowManager . LayoutParams. FLAG_FULLSCREEN, . hideD : vord
g ¥ ! g WindowManager. LayoutParams. FLAG_FULLSCREEN) ; - o
» [3) SystemUiHiderHoneycor @ show( : void
> &8 gen [Generated Java Files] mOnVisibilityChangelistener.onVisibilityChange(false);
> B Android 44.2 mvisible = false;
» Eh Android Dependencies }
> B Android Private Libraries 5 goverride
& assets a public void show() {
4 &= bin if ((mFlags & FLAG_FULLSCREEN) != @) {
» (= dexedlibs mActivity.getWindow().setFlags(
> = res 9{ g
4 AndroidManifest.xml ) WindowManager.LayoutParams.FLAG FULLSCREEN);
= elasses.dex mOnVisibilityChangelistener.onVisibilityChange (true);
2 jarist.cache mvisible = true;
5| Orientation.apk }
Ribxt } .
\=| resources.ap_ 7 N a 5
a4 5 libs
k| android-support-vd jar o . ) e
B e oble D El console 2 =N Eﬁl =t [}
1| AndroidManifestxml Android

2] ic_launcher-web.png
proguard-project.txt
project.properties

Writable Smart Insert 1:1 108Mef 1I7IM ¢

Hinh 2-18: Giao dién Eclipse
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Trong phan nay khoa luan mé ta mot s6 budc tao mot du an tro choi trén thiét bi di
dong.

Buéc 1: Cai dat

Google cung cp cdng cu phét trién phan mém cho Android. Cac nha phat trién vao
dia chi sau dé lay vé va giai nén la co thé dung duoc ngay.

http://developer.android.com/sdk/index.html

Budc 2: Tao du an

(®)] Java - Orientation/src/com/example/orientation/util/SystemUiHiderBase java - ADT = =
File | Edit Refactor Source Mavigate Search Project Run  Window Help
Mew Alt+Shift+N » | (25 Java Project R T R = e e
Open File... 2% Android Application Project Quick Access ‘ T |
C% Project...
Close celew LD FTO -
= 0 5= Outline 33 = 08
Close All Ctrl+Shift+W | £ Package 2w s -
@ Class ~ =% W sl e w
Save Ctrl+S 1 com.example.orienta
G, SaveAs. (D) e 4 © SsystemUiHiderBase
Save All CurbeShiftrs | '@ Enum o misible  beole:
Revert (@  Annotation @ © SystemUiHiderB;
&% Source Folder © . setup(): void
WV Ern : @ . isVisible) : boole
Vi 151 Java Working Set 1AG_FULLSCREEN, = hide( : _0 J
Rename... F2 LAG_FULLSCREEN); @ . hide() : void
% Folder - @ .. show() : void
& Refresh (5] % |
. o [} | File Change(false);
Convert Line Delimiters To 3 é} Untitled Text File
= Print. Ctrl+P < Android XML File
=
Switch Workspace ) [|[E Uit Test Case
Restart % Example...
13 Import... % Other.. Ctrl+M
LAG_FULLSCREEN) ;
4 et _ 3 v
o Alt+ Enter }slbllltychaﬂgaLlstener .onvisibilityChange(true);
ible = true;
1 SystemUiHiderBase,java [Orientation...]
2 AndroidManifest.xml [Orientation] W
3 attrsoml [Orientation/res/values] 2 i z
4 activity_fullscreenxml [Orientatio...] i _ -
L & console i3 Ex BBt B -9~ g
Exit
ic_launcher-web.png
D proguard-project.td
project.properties
< >
Wiitable Smart Insert =1 T5M|of 177TM o

Hinh 2-19: Chon Menu dé tao du &an
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New Android Application

@, The prefix 'com.example.’ is meant as a placeholder and should not be used

Application Name:ﬂ| GameDeu{

Project Name:ﬂ| GameDev

Package Name:-'.TJ| com.example.gamedey

Minimum Required SDK:B| API 8: Android 2.2 (Froyo)

Target SDK:@ API19: Android 4.4 (KitKat)

Compile With:ﬂ| API1%: Android 4.4 (Kitkat)

Theme:ﬂ| Holo Light with Dark Action Bar

f;' The application name is shown in the Play Store, as well as in the Manage Application list in Settings.

® §

Hinh 2-20: Nhdp théng tin cho di an

Configure Launcher lcon

Configure the attributes of the icon set

Foreground: | Image || Clipart ” Tmrt|

Image File: | launcher_icon

Trim Surrcunding Blank Space
Additional Padding:

<
Foreground Scaling:

Shape | MNone ” Square || Cilcle|

1

Hinh 2-21: Thiét Idp thém cac thdng sé cho #ng dung
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Create Activity

Select whether to create an activity, and if so, what kind of activity.

Create Activity
Blank Activity

Ema Activi%

Master/Detail Flow

Fullscreen Activity

®@

Hinh 2-22: Chon ché dé hién thi

Fullscreen Activity

Creates a new activity that toggles the visibility of the system Ul (status and navigaticn bars) and action bar
upon user interaction,

Activity Nameﬂl FullscreenActivity

Layout Nameﬂl activity_fullscreen

'/ The name of the activity class to create

Hinh 2-23: Hoan thanh tgo dur &n
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CHUONG 3: TRIEN KHAI UNG DUNG

Trong chuong nay khéa luan minh hoa mét &ng dung tro choi bin may bay trén hé
diéu hanh Android.

3.1 CHUAN BI TAI NGUYEN CHO UNG DUNG
3.1.1. Y twéng cia tro choi

Tro choi xay ra trong bdi canh c6 mot may bay bao vé bau troi, néu c6 may bay
cua ké thu bay vao vung troi thi may bay s& bin, néu trdng muc tiéu thi may bay kia s&
bi chay (bién mat).

Cac chtrc nang diéu khién gém: bbn phim mii tén diéu khién may bay di chuyén.
Phim cach tréng (SpaceBar) dung dé bin. Chuong trinh ¢6 nhac nén trong suét qué
trinh trd choi hoat dong. Khi dan duoc ban ra thi c6 am thanh caa dan ban.

3.1.2. P6 hoa

Trong trd choi can ¢6 mot s hinh anh, trong do:

= Hinh anh may bay canh git bau troi
» Hinh anh may bay dich

= Hinh anh vién dan

= Hinh anh bau troi

0

Hinh dan

Hinh may bay dich

Hinh vu n

Hinh anh may bay canh giit bau troi
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3.1.3. Am thanh
Am thanh 12 mét phan khong thé thiéu duoc trong cac tro choi, 4m thanh dong vai tro
canh béo cac tinh hudng, tao cam xuc cho ngudi choi. Trong tng dung nay cé hai am
thanh. Am thanh nén mé ta hoat dong cta chuwong trinh. Am thanh thir hai mé ta tinh
hudng may bay ban dan.

3.2 THUC NGHIEM

Hién nay, dé xay dung chwong trinh trd choi trén thiét bi di dong, cac hdng ding
phan mém Game Engine nhu Unity3D, AndEngine,... Trong thuc nghiém nay khoa
luan ding Game Engine Unity3D dé xay dung chwong trinh.

a Unity - Qu ity - Quang - PC, Mac & Linux St + <DX11 on DX10 GPU> - o IEE
File Edit Assets GameObject Component Window Help

. L . -~ spect: |
““““ > acic T L — | DanColtroller Import Se :
L Open... | [ Execution Order...

Imported Object
using ine;

i tializati
bang void Start () {
}

// Update is called once per frame
void Update () {

}
//ham bat va cham
void OnCollisionEnter2D(Collision2D coll)

if (coll.gameObject.tag == "dich") {
Destroy(coll.gameObject);
De;u*oy (this.gameObject);

5

& Project
| Create -/
> [ Favorites | Assets » Scripts
e E N | E
| cu | 4 #
Ci | C# | (i | C#
DanColtroller DichController  PlayerController Spaun
| l@ DanColtroller.cs —

Hinh 3-2: Man hinh lam viéc cau Unity3D
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Unity3D tich hop céng cu lap trinh tén Ia MonoDevelop cho phép lap trinh vién
lap trinh bang ngdn ngit thuoc ho Visual Studio nhu C#, C/C++,... st dung céc thu
vién trong .NET va Mono(mot Framework nhu NET, cho phép chay trén Linux,
MacOS X, Windows).

@] Assembly-CSharp - Scripts\DanColtroller.cs - MonoDevelop-Unity = B
File Edit View Search Project Build Run  Version Contrel Tools Window Help
| P | Debug v @ Solution loaded. Q, Press 'Control+,' to search
Solution 4 © | DanColtroller.cs ', DichCentroller.cs \ Spawn.cs '\ PlayerController.cs L[]
— =1
¥ [ Quang DanColtroller » EJ Start () 3
v ] Assembly-cSharp 1 using UnityEngine; g
» | | References 2 using System.Collections; ES
v [[] Scripts 3 ]
— 4 public cla vanColtroller : MonoBehavicur { =
E‘ DanColtroller.cs = public class DanColtroller : MonoBehawviour { =
. — public float speed: °
[*] DichController.cs FE =
6 Use this for initializatieon @
[*] PlayerCentreller.cs 7 void Start () { ES
i r { @
[*] Spawn.cs @
(]
11 Update is called once pe e o
0
12 void Update () { =
13 transform.Translate (Vector3.up*speed*Time.deltaTime); g
14 if {transform.position.y > 4.5f) { =
Destroy (this.gameCbject): 8
=
6 E
7 o
void OnCollisionEnter2D(Collision2D coll)
. c
< 3
21 if (coll.gameCbject.tag == "dich") { :
22 De=stroy (coll.gamelbject) ; 3
i
23 Destroy (this.gameCbject): &
1 Errors IZ' Tasks

Hinh 3-3: Man hinh lam viéc cua MonoDevelop

Muén lap trinh cho cac su kién trong trd choi, MonoDevelop cho phép tao céc
componentcho cac su kién trong tro choi. Lap trinh vién Iap trinh nhu trong Visual
Studio.
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Sau ddy la mét sé hinh dnh ciia tré choi:

Hinh 3-4: Hinh dnh khi mdy bay dich tan cong

Hinh 3-5: May bay ban dan
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Hinh 3-6: Hinh anh vira ré sang tréi vira ban
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KET LUAN

Khoa luan tét nghiép da trinh bay vé dé tai lap trinh tro choi trén thiét bi di dong.
Day la chu d& mai, 12 mot trong nhitng hudng phét trién dem lai nhiéu thanh qua trong
linh vuc cdng nghé thdng tin. Khoa luan da dat duoc mot sb két qua nhu sau:
= Trinh bay dwoc Kién triic co ban va nguyén ly hoat déng cia cac bg phdn
trén thiét bj di dgng.
= Trinh bay kj thudt &p dung trong ldp trinh trén thiét bj di déng, ter kién
triic co' bdn cia mét chuwong trinh trén nén hé diéu hanh Android dén cac
cdng cu hé tror dé ldp trinh tro cho.
= Phan cudi la chwong trinh thir nghiém véi tro choi ban may bay.
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