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MO PAU
Pit van dé

Nhu cau sir dung dién thoai di dong ting cao mang dén loi
nhuan to 16n va kéo theo tinh cap thiét vé van dé cai thién quy trinh,
phuong phép, toc do va chi phi phat trién phan mém. Tuy nhién, van
con nhiéu tré ngai con ton tai trong qua trinh phat trién phan mém
noi chung va phan mém di déng nai riéng:

e Suda dang vé nén tang.

e Téc dé phéat trién nhanh chong cia cong nghé.
e Su thay doi vé twong tic nguoi ding.

e Kho nadm bat yéu cau cuia khach hang.

e Suw thay doi vé yéu cau.

Muc tiéu can dat dugc 13 xdy dung mét ung dung cho tit ca
cac thiét bi, hé diéu hanh véi chi phi thdp nhat, thoi gian phat trién
nhanh nhit ma van dam bao duoc chat lugng san pham.

M6 hinh hoa ludng twong tac IFML la ki thuat moi duoc
gigi thiéu boi WebRatio va tré thanh chuan OMG vao nam 2013. La
mot ky thuat cho phép phét trién ung dung di dong huéng md hinh.
Tuy nhién, chua c6 nhiéu tai liéu, nghién ctru vé& IFML va tinh ng
dung trong phat trién phin mém di dong trén toan thé gioi. Pay la
mét tré ngai khéng nho cho cac nha nghién ctu, phat trién mudn tim
hiéu va ang dung IFML. Diéu nay dan dén mot yéu cau cap thiét cho
viéc ra doi mot nghién ciru nham tim hiéu ban chét va nguyén Iy cua
cdng nghé md hinh héa ludng tuong tic IFML ciing nhu khao séat kha
nang van dung cua IFML trong thuc té, dic biét 1a 16p tng dung di
dong. Tat ca cac van d& trén 1a dong luc thic ddy toi lva chon va
nghién ctru dé tai "Tim hiéu va ddanh gid ky thudt md hinh héa luong
twong tac IFML trong phdt trién img dung di dong"
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Pham vi nghién ctu

Luan van tap trung nghién ciru va trinh bay vé cac nguyén ly
co ban va kha nang van dung trong I6p tng dung di dong cua ky
thuat mé hinh hoa ludng tuong tac IFML. Qua d6 dé xuat mot s tiéu
chi va thuc hién danh gia k¥ thuat md hinh héa ludng tuong tac
IFML trong phét trién ung dung di dong.

Cau truc luan vin
Luan van duoc cAu trac nhu sau:

Phan mo dau: Gigi thiéu vé tinh hinh phét trién phan mém di
d6ng hién nay, dat van dé vira dua ra dinh huéng nghién ciu.

Chuong 1: Gigi thiéu vé phét trién ang dung huéng mé hinh
va lap trinh tng dung di déng. Trinh bay v& xu thé lap trinh di dong
da nén tang hién hay va cac cong cu hd tro.

Chuong 2: Nghién ctu ki thuat mé hinh hoa ludng tuong tac
noi chung va ky thuat md hinh hoéa ludng tuong tac trong phat trién
tng dung di dong noi riéng, pham vi tng dung va kha nang tng dung
trong phét trién phan mém da nén tang cho dién thoai di dong théng
minh.

Chuong 3: Van dung, thyc nghiém va danh gia ky thuat mé
hinh héa ludng tuong tac IFML trong phat trién ung dung di dong so
sanh véi phuong phép truyén thong - Lap trinh Android sir dung Java
trén céng cu Android Studio. Xay dung tng dung di dong sur dung
hai k¥ thuat song song: Xay dung ung dung di dong véi IFML va
xay dung wng dung goc (Java - Android Studio).

Két luan: Pua ra téng két vé dé tai, cac dé xuat va huong
nghién cu tiép theo.



CHUONG 1: KIEN THUC NEN TANG
Chuong 1 gi6i thiéu co so ly thuyét cho luan vin bao gdbm
phuong phap phat trién phan mém hudng mé hinh lap trinh ang dung
di déng trén Android.

1.1. Giéi thigu

Phuong phap phét trién phan mém huéng md hinh (MDD -
Model Driven Development) va kién thic lap trinh @ng dung di dong
duoc gidi thiéu 12 kién thirc nén tang nham 1am 6 hon két qua chinh
cua luan van nay.

1.2. Tong quan phwong phap phat trién phan mém truyén théng
Phat trién phan mém theo phuong phap truyén thong 1a su
lya chon chinh cho cac nha phét trién phan mém do da dan hoan
thién qua qua trinh dai sir dung va kiém chang. Tuy nhién, véi su
phét trién manh m& cua cong nghé phan mém, phuong phap phat
trién truyén thong dan 16 ra nhirng diém bat cap can phai khic phuc.

1.3. Phwong phap phat trién phan mém huéng mé hinh

1.3.1. Giéi thigu
U'u diém

e Giam chi phi phat trién.

e  Ting chat luong phan mém.
e Tinh kha chuyén cao.

e Sy doc lap vé nén tang.

Nhuwge diém

e Sy hoan thién cua san pham.
e Sy hd tro cac tinh ning gc.
e Gii han vé cong cu.



1.3.2. Céac khai niém chinh
Cac khai niém chinh trong MDD bao gom : M6 hinh
(Model), Metamodel, Chuyén mé hinh va Luét chuyén mé hinh.

1.3.3. Phat trién phan mém hwéng md hinh trong lap trinh di
dong

Phuong phap phat trién phan mém truyén thdng duong nhu
bi "rdt ngan" khi (ng dung trong linh vyc di dong khi cac yéu cau
thay doi lién tuc, thoi gian phét trién san pham phai dac biét ngan.
MDD duoc dé xuat nhu 1a phuwong phap thich hop nhat cho cac muc
tiéu va thuc trang hién tai.

1.4. Lap trinh @ng dung di déng

Lap trinh tng dung di dong 1a mot trong linh vuc phan mém
c6 téc do phat trién nhanh nhéat hién nay. Cong dong lap trinh vién
phét trién ung dung di dong ngay cang tré nén dong dao va 16n manh.
Nhu cau sir dung phan mém trén nén tang di dong ting cao theo sy
phét trién caa cong nghé, thiét bj di dong. Pay ciing 13 mét trong
nhitng huéng tiép can va phat trién chinh cia WebRatio danh cho
IFML.

1.4.1. Nguyén tic thiét ké ing dung di dong

Céc nguyén thiét ké tng dung di dong can dugc xem xét mot
cach nghiém tdc trong qué trinh thiét ké. Vi viéc can nhic ky cac
yéu t6 va dua ra giai phap phd hop nhat, nha phat trién c6 thé can
bang cac diéu kién quan trong nhu chi phi/thoi gian phat trién ung
dung va chat luong san pham, tranh duoc cac rui ro nghiém trong
phét sinh trong quéa trinh phat trién san pham.

1.4.2. Lap trinh &ng dung di dng trén Android
Android 1a hé diéu hanh ma ngudn mé dua trén dya trén nén
tang Linux duoc thiét ké danh cho cac thiét bj di dong c6 man hinh
cam tng nhu dién thoai thdng minh va may tinh bang. C4c thanh
phan can luu y khi phat trién @ng dung Android bao gdbm: Hoat dong
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(Activities), Dich vu (Service), Y dinh (Intent), B6 nhan tin hiéu
(Broadcast Receivers), Bo cung cap noi dung (Content Provider).

1.4.3. Lap trinh wng dung di dong da nén tang
Uu diém

Uu diém 16n nhét cua lap trinh da nén tang 1a tiét kiém chi
phi va thoi gian phét trién ung dung.

Nhuwge diém

Lap trinh da nén tang sir dung cac ngdn ngir thir hai (khong
phai ngén ngir goc) va cac bo chuyén dé co thé hoat dong trén thiét
bi. Cac budc chuyén gian tiép nay ciing nhu cac han ché vé kha ning
hd tro tinh ning gdc 1am anh huong xau dén hiéu suét ciing nhu trai
nghiém nguoi dung.

1.5. Tong két chwong

Chuong 1 da dé cap téng quan dé ky thuat phat trién hudng
mo hinh, cac thanh phan ciing, vai tro ciing nhu loi ich cua ching
trong phat trién phan mém. Ngoai ra, noi dung chuong ciing dé cap
dén linh vuc 1ap trinh di dong. Cac nguyén tic thiét ké ¢ng dung di
dong cling nhu viéc lap trinh ing dung di dong trén Android. Noi
dung chuong ciing trinh bay loi thé, vu diém va nhuoc diém ciing
nhu mot s6 cong cu lap trinh di dong da nén tang phd bién hién nay.

Phat trién phin mém huéng mé hinh 1a phwong phap phd
bién va tinh wng dung cao trong phét trién phan mém ndi chung, tuy
nhién lai chwa duoc sir dung triét dé va hiéu qua trong phat trién wng
dung di dong. Phuong phép truyén théng xay dung tng dung gbc va
céc tng dung da nén tang sir dung ma nguon la su lya chon téi wu
khi l1ap trinh tng dung di dong. Vay cd ky thuat nao giup cac nha
phét trién tan dung téi da vu diém cua MDD? Ching ta hay cuing tim
hiéu cau tra loi cho vin d& ndy & cac chuong tiép theo.
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CHUONG 2 : KHAO SAT KY THUAT MO HINH HOA
LUONG TUONG TAC
Chuong 2 tap trung tim hiéu ky thuat md hinh hoéa ludng
tuong tac noéi chung va k¥ thuat IFML noi riéng.

2.1. Giéi thigu

M6 hinh ludng twong tac gitp nha phat trién hiéu rd cach
thirc hé théng hoat dong va tuong tac voi ngudi ding, 1a tai liéu gidp
xay dung "bd khung" hoan chinh cia hé thong trong giai doan phan
tich, thiét ké.

IFML 12 ky thuat md hinh héa ludng tuong tac mai gidp nha
phét trién thé hién rd khong chi nhimng tuong tac théng thuong cua hé
thdng ma con thé hién ca nhimng tuong tac nguoi dung dang ngay
mét phirc tap theo su phat trién cua cdng nghé.

2.2. Huéng tiép can mod hinh hoa ludng twong tac

Phwong phap phat trién phan mém truyén théng con ton tai
cac han ché co ban nhu : Kha ning tai str dung thap, Ti I8 rai ro cao
do 13i, Chi phi phét trién I6n cho da nén tang. V&i muc tiéu khic
phuc nhirng nhuoc diém trén, luan vin dé cap dén hudng tiép can
méi cho ki thuat md hinh hda ludng twong tac va viéc ap dung k¥
thuat nay trong phét trién phan mém huéng mé hinh hudng dén cac
muc tiéu:

e M6 hinh héa mét lan va sinh mé (ing dung) cho céc nén
tang duoc lua chon.

e Cai thién quy trinh phat trién phan mém.

e Cho phép thé hién giao tiép gitra giao dién va su tuong tac
hay cach thac hé thong hoat dong téi cac bén lién quan
khong nam rd vé ki thuat nhu khach hang.

e Cho phép danh gia va kiém thir yéu ciu tir cc pha phét trién
sém hon trong qué trinh phét trién phan mém.
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Vé6i muc tiéu tng dung md hinh hoéa ludng tuong tac trong
phét trién tng dung phan mém, WebRatio gisi thiéu ky thuat, ngon
ngir md hinh hda ludng tuong tac (duwoc goi 1a IFML - Interaction
Flow Modeling Language) cling cac céng cu hd trg cho phép nha
phét trién thuc hién md hinh héa ludng tuong tac, xay dung ung
dung tryc tiép tir mé hinh ma khéng can viét hay chinh sira ma
nguon.

2.3. Tong quan ky thuat md hinh hoa ludng twong tac IFML

2.3.1. Gigi thigu

IFML hd tro dic ta ki thuat cua cac ung dung dau cudi doc
lap véi cdng nghé va nén tang s& trién khai. Trong tam cua IFML
nhdam mé ta vé cau trc, hanh vi cia tng dung cung nhu cic tuong
tac cua ngudi dung cudi, cac mo ta vé cau trdc va hanh vi cua hé
thong dugc gidi han trong nhiing khia canh ma né anh huéng truc
tiép dén trai nghiém nguoi dung.

2.3.2. CG phép triru twgng ciia IFML
CU phép triru twong cia IFML bao gom bén thanh phan
chinh: Metamodel, UML Profile, Visual syntax va XMI.

2.3.3. CU phap cu thé dang d6 hoa ciia IFML

IFML bao gdom 7 khai niém chinh va céac thé hién d6 hoa
tuong ung duoc biéu dién trong Bang 2.1 [Error! Reference source
not found.].

Bang 2.1: Céc khai niém chinh cua IFML

Kh | Y nghia Thé hién
ai niém
View Mot phan tir cua giao dién bao gom
Container cac noi dung hién thi va hd trg tuong | [ 2=
tac vai cac View Container khac




View Mot phén tir cua giao dién dé hien
Component | thi cac noi dung hay céc tham s6 dau

Vao Message List
Event Mot sy kién xay ra va tac dong dén

trang thai caa tng dung
Action Mot phan cua logic nghiép vu duoc

goi boi Event

Navigation | Mot rang budc tham s6 dau vao va
Flow dau ra. Ngudn duoc lién két vai cac
tham s6 dau ra ma né nhan dugcva | ———»
chuyén tham sb dau vao téi dich
Data Flow | Chuyén di liéu gitra cac View

Components hay Action nhur 13 két 3
qua cda tuong tac nguoi dung trudc
do
Parameter Tap hop cac tham sé rang budc dugc
Binding kém theo ludng tuong tac (nhu JT——
Group Navigation Flow hoic Data Flow) .

2.3.4. Co ché sinh ma ngudn
Hai céch tiép can phu hop nhat cho qué trinh sinh ma ty
dong trong phat trién @ng dung voi IFML nhu Hinh 2.1.

Platform Independent Model (PIM) I

M2M MM l
L Cross Platform
PSM Fra}mvlework
Specific Model
(FSM)
Software development
MaT M2T M2T oom IFM M2T
y

| Cross Platform

Cross Platform
Code

L
Native Native
Code Code Code

(1) (2) 3) (4)

Hinh 2.1: Cach tiép can sinh ma tu dong trong phét trién wng dung
hudng mo hinh vai IFML
8



WebRatio dua ra hai (ng dung chinh va cach tiép can cua
IFML trong phat trén @ng dung Web va ung dung di dong dugc mo
ta trong minh hoa Hinh 2.2 [Error! Reference source not found.]

WebRatio IFML WebRatio IFML
Modelling Web Modelling Mobile
Environment

Environment

(Web) (Mobile)

Domain model (ER, Class

Business logic model

Web Mobile
generator generator

s ~
Web App
\ HTMLS + CSS + JS

| Cordova / PhoneGap |

Hinh 2.2 : Ung dung IFML trong phét trién phan mém

2.4. Ky thuat IFML trong phat trién &ng dung di déng

Viéc ung dung IFML trong linh vuc di dong gitp thé hién
nhirng tuong tac phac tap cua nguoi dung. Hinh 2.3 mé ta mot
truong hop cu thé cho twong tac "cham git"(Long press):

Options

«List» Lists ‘

«Details» List
«DataBinding» List (b)

| Options > -
«|ongPress» | | «DataBinding» List

Edit list Delete list

Hinh 2.3: Su kién duoc sinh badi tuong tac ngudi dung.
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Su kién Options dugc kich hoat bai tuwong tac nguoi dung

bang tuong tac "cham git" tir ung dung trén Hinh 2.3 (a) duoc Mo
hinh hoa véi IFML nhu Hinh 2.3 (b).

WebRatio phat trién Webratio Mobile Platform (WMP) la
mot IDE dya trén Eclipse nham hd trg phét trién ung dung di dong
sir dung k§ thuat IFML. Nha phat trién c6 thé sir dung k¥ thuat IFML
trén cdng cu nay.

2.4.1. M6 hinh mién
Trong d6, nha phat trién c6 thé thém céc class, packet hay
association véi cac tinh ning duoc tich hop san trén WMP.

2.4.2. M hinh héa ludng twong tac

Thuc hién tao mai Mobile Project va & App View dé bat dau
xay dung mo hinh héa. Cac khai niém cua IFML duoc thé hién rd
rang va dé sir dung trong WMP.

2.4.3. Co ché sinh ma nguén trong linh vue di dong

Qua noi dung nghién ciru cua luan van, tac gia dé& xuat cach
tiép can cho qué trinh sinh m&, xay dung ung dung di dong véi IFML
dugc thé hién trong Hinh 2.4,

il
d

Requirements M2T
Transformation Cordova App

7| (JS+HTML+CSS)

Specification
(IFML + UML) (Groovy + ANT)

h 4
[ build.phonegap.com |

4 k4
[ Andmidl | 08
App App

Hinh 2.4: Co ché sinh ma cua IFML trong phét trién (g dung di
dong
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WebRatio sir dung mot nén tang san c6 cho k¥ thuat sinh ma
tu dong: Apache Cordova. Y tuéng chinh la sinh ma HTML5, CSS3
va JavaScript tir cac mé hinh doc lap nén IFML, sau d6, cdc ma
nguon nay dugc déng goi boi framework Cordova va gui téi may
chi PhoneGap Build dé c6 thé xay dung tng dung tryc tiép dudi
dang file chay cho Android (apk) va iOS (ipa). Kién tric c6 thé duoc
mo ta cu thé hon trong [18]:

(IFML) Apache Ant + Groovy

Apache Cordova
and Business logic Template (2) | HTML5 + CSS +J8

Domain model, GUI | ;) | Mobile Engine and

(1): Sinh ma ngufm tirmé hinh IFML ‘ build.phonegap.com |
(2): Dong goi ma nguonl v Cordova container {3.5}/ (gle\
(3.a): Ung dung Android (apk)

(3.b): Ung dung iOS (ipa)

Android App ‘

i0S App

Hinh 2.5: Kién triic phét trién tng dung di dong da nén tang cua
IFML.

2.4.4. Sinh wng dung

WebRatio cho phép nha phat trién sinh ung dung va gia lap
trén may chit ddm may cua ho hoic sinh @ng dung gbc tryuc tiép dudi
dang file chay (apk vé&i Android hay ipa véi i0S).

2.4.5. Mt s6 van dé dit ra cho phwong phap mé hinh héa ludng
twong tac

Nhiéu cau hoi dugc dat ra cho ki thuat IFML trong phét
trién ang dung di dong vé chat lugng san pham. Véi muc tiéu lam rd
nhirng cdu hoi dat ra cho qua trinh x&y dung ung dung di dong voi
ky thuat mé hinh héa ludng tuong tac IFML. Chung toi s& dé cap chi
tiét hon dén viéc dé xuat cac tiéu chi va thuc hién danh gia k¥ thuat
nay trong phan tiép theo.
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2.5. Cac tiéu chi va phwong phap danh gia ky thuat IFML trong
phat trién &ng dung di dong

Ban chat cAc ung dung di dong dugc xay dung véi ky thuat
IFML (IFML mobile app) la cac trng dung dang lai gitra ing dung
nén tang web va tng dung goc. Ung dung lai 13 mot tng dung chay
trén nén tang Web nhung co thé sir dung duoc cac tinh ning gdc cua
thiét bi, h¢ diéu hanh.

Dua theo cac nghién cuiru, bdo cdo khoa hoc tham khao[3, 12,
19, 15] vé khao sat, danh gia phuong phap phat trién ung dung di
dong da nén tang va két qua tim hiéu cua luan vin nay, tac gia dé
XUt cac tiéu chi danh gia nhu sau:

e Kha ning xac dinh yéu cau va tinh kha thi caa ang dung.

e Chi phi phét trién ung dung.

e Thiét ké va giao dién.

e Khaning hd tro tinh nang phan cung va hé diéu hanh.

e Hiéu suat tng dung va trai nghiém nguoi dung.

e Thoi gian phat trién (ng dung.

e Khaning bao tri, nang cip va bao mat tng dung.

e Cadc tiéu chi khac: Céc ing dung va thu vién ho trg, Cong cu
phét trién wng dung va stra 13i, Sy doc lap vé nén tang.

2.6. Tong két chwong

K3 thuat md hinh héa ludng tuong tac ra doi nham dap tng
su phat trién vé cdng nghé dic biét trén linh vuc di dong nham b
sung cho céc ky thuat truyén thng. Viéc ang dung IFML mang lai
nhiéu loi ich, tuy nhién ciing c6 khong it diém han ché. Viéc st dung
framework thir ba cting ngdn ngir chay trén nén tang Web lam giam
tinh wng dung, m¢ rong cia IFML. Chuong 3 s€ di vao khao sat va
danh gia chi tiét vé van dé nay.
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CHUONG 3 : VAN DUNG VA THUC NGHIEM

Chuong 3 dé cap dén qua trinh thuc nghiém k§y thuat IFML
trong viéc xdy dung (ng dung di dong trén Android sir dung phuong
phép truyén théng vai ky thuat xay dung tng dung goc va phuong
phdp MDD véi ki thuat md hinh hoa ludng twong tac IFML. Noi
dung chuong 3 ciing trinh bay két qua danh gia k¥ thuat mo hinh hoa
luong tuong tac IFML trong phét trién ang dung di dong ndi chung
va trén nén tang Android nai riéng.

3.1. Gigi thigu

Viéc thuc hién khao sat va danh gia ky thuat IFML duoc
thuc hién trén co so so sanh véi ki thuat xay dung ung dung géc.
Luén vén trinh bay qué trinh thuc hién xay dung hai tng dung doc
lap trén hé diéu hanh Android c6 dic ta yéu cau giéng nhau sir dung
hai phuong phap song song : Phuong phép MDD véi ky thuat mo
hinh héa ludng twong tac IFML va phuong phap truyén thong véi k§
thuat xay dung ung dung goc. Viéc phat trién hai tng dung véi hai
k¥ thuat tir cac budc co ban nhit nham dua ra cac danh gia dang trén
quan diém cua nha phat trién va nguoi dang.

3.2. Thuc nghiém xay dwng wng dung MealNote

Do phirc tap cua ky thuat xay dung @ng dung gbc 1a tré ngai
chinh trong qua trinh st dung ky thuat nay. Tréi lai, phuong phap
MDD véi ki thuat IFML mang lai nhiéu loi thé vé téc do va chi phi
phét trién ung dung.

3.2.1. Ung dung MealNote

An toan thuc phim la mét trong nhitng van d& cip thiét nhat
hién nay. Tur thuc trang trén, tc gia xay dung tng dung MealNote
nham cung cap riéng cho ngudi Viét mot cong cu gitp 1én ké hoach
bita n mot cach khoa hoc, sap xép bira in trong ngay mot cach hop
ly ciing nhu lya chon, danh d4u thyc pham, moén an an toan hay trao
d6i ché do an udng véi cac ngudi ding khac.
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3.2.2. Pic ta yéu ciu
Hinh 3.1 thé hién biéu dd use case tong quat cua tng dung
str dung cong cu Papyrus:

<< system >>
AfealNote

Hinh 3.1: Biéu db ca sir dung cua ang dung MealNote

3.2.3. Xay dung wng dung MealNote theo phwong phap truyén
thong

Qua trinh xay dung tng dung MealNote theo phuong phap
truyén théng dugce dé cap chi tiét va cu thé hon trong luan van tai
Phu luc A: Xay dung iing dung MealNote theo phirong phdp truyén
théng.

3.2.4. Xay dung wng dung MealNote sir dung k¥ thuat IFML
Ban tom tat tap trung trinh bay qué trinh md hinh héa cia
mot sb ca sir dung dién hinh.

3.2.4.1. M6 hinh hda luéng twong tac ca st dung Login

[E=N
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4
{216~ Weekly Meal b4

v

@
WeeklyMeal

Main Toolbar %%

B S g
+fl Login H

Error Port_——————Suegss Port_ |

2 Parameter Bindings
Password - Password
Username - Username

Hinh 3.2: M6 hinh hda ludng tuong tic ca sir dung Login

Trong ca str dung nay, ngudi ding twong tac voi hé thong
bing su kién Login vé&i hai tham sé rang budc nam trong muc
Parameter Bindings 1a User name va Password. Cac tham sé rang
budc nay dugc dua téi hanh dong Login bing ludng diéu hudng
(Navigation Flow).

3.2.4.9. M6 hinh héa ludng twong tac ca sir dung Add New Meal

|=» Navigation Flow to Save Meal
(@} PR - 4 parame ter Bindings
Add AR me - m
T S cookingtime - cookingtime
‘ e
—7 \
Meal Management ] / »l Sevehast o) suscess Port
[ Meal Info Ebror Port
o Save Wfeal
= |- navieation Flow to MealDetails |
1 Parameter Bin
oid - KeyCondition2 [oid]
—
Select Meal
[=]
] [
[ e |

Hinh 3.3: M6 hinh hda ludng twong tac ca sir dung Add New Meal

Ca stir dung Add New Meal (goi tr man hinh Meal List)
dugc thé hién nham tai s dung man hinh Meal Management dudi
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dang mot nat c6 thé duoc kich hoat béi twong tac nguoi dung. Man
hinh Meal Management dugc tly chinh cho phép ngudi ding dién
méi thong tin vé mon an. Kich hoat sy kién Save Meal sau khi hoan
tat khai bao thdng tin. Giao dién ca sir dung nay duoc thé hién trong
Hinh 3.4.

a
oy Meal List ome enus Meal Management Home
Meal info
Add New Meal [
name Filing mea nam
MealList
cookingtime 1
- Rice
- recipe Filng meat e
Details  Edit  Delete -
AR
‘ Fried Fish
Save Meal
detalls  Edit  Delete
a
k- Bean soup 2 3
C O
Details  Edit Delete 5 6 Next
Fried ega 7 8
betals | Eut | Delete 0 ol

Hinh 3.4: Giao dién ca st dung Add New Meal

(D) Success Port

»
4

=]
=)

4

Create Weekly | .

I
Weet Meal Exists?

<

[D] Error Port

Update Weekly
&
ey

i =21)

Hinh 3.5: Dinh nghia hanh dong Add New Meal

Hanh dong Save Meal duoc stir dung cho man hinh Add New
Meal bao gom dau vao la toan bo tham sé rang budc lién quan dén
moén an duoc khai bo trong 16p Weekly. Hanh dong nay bat dau
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bang qué trinh kiém tra sy ton tai cia mén an (Week Meal Exists?),
qua trinh thém méi (Create Weekly) duoc goi néu mén an chua ton
tai va qué trinh cap nhat thong tin (Update Weekly) dugc goi néu
mon an di ton tai. Hanh dong tra vé Success Port néu thanh cong va
Error Port néu that bai.

3.2.4.13. Nhan xét chung

Hinh 3.6 thé hién toan bo mé hinh ludng tuong tac cia tng
dung MealNote.

Hinh 3.6: M6 hinh ludng twong tac cia tng dung MealNote
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Ung dung MealNote di van dung toan bo cac khai niém chinh cua
IFML va céc tién ich mé rong cua WebRatio danh cho phat trién wng
dung trén nén tang di dong.

3.3. Két qua thuc nghiém va danh gia
Ching tdi s& thuc hién danh gia theo cac tiéu chi da dwoc dé
Xuat trong muc 2.4.

3.3.1. Kha ning xac dinh yéu cau va tinh kha thi caa wng dung

IFML chi thich hop véi mét s6 loai tng dung c6 do phic tap
va hiéu suat trung binh, tuy nhién mét s6 tinh niang gdc nhu May anh,
Danh ba, Lich... dugc hd tro rét tét khong thua kém ¢ng dung gbc.
Tuy nhién, v& tiéu chi nay, IFML con thua kém ung dung gbc do
nhitng yéu té khach quan.

3.3.2 Chi phi phat trién

U6e tinh cong stc theo md hinh wdc lwong COCOMO cho
du &n MealNote st dung phuong phap xay dung (ng dung Android
gdc twong duong khoang 4 man - month. Tuy nhién, khi xay dung
g dung nay st dung ky thuat md hinh hda ludng twong tac IFML,
cong sirc phat trién thyuc té t6i da sir dung vao khoang 21 man - day,
tuong dwong ~1 man - month. Loi ich vé chi phi phat trién tng dung
st dung phuong phap IFML thap hon phuong phap xay dung tng
dung gdc nhiéu lan. Pay ciing chinh 1a mét trong nhirng diém manh
nhat cua IFML.

3.3.3. Thiét ké va giao dién

Kha ning tuy chinh vé giao dién khong phai 1a diém manh
cia IFML - WMP so sénh véi tng dung gdc khi su hd tro vé giao
dién con han ché (mau sic, hoat canh...). Viéc thiét ké giao dién ciing
gap nhiéu kho khan hon so voi ki thuat goc do sy han ché vé hoat
canh, kich ¢& va loai thanh phan hién thi. Tuy nhién, IFML ciing hd
trg cac tinh nham rat ngin thoi gian thiét ké giao dién nguoi ding,
vén 1a mot giai doan tén kém réat nhiéu thoi gian va chi phi.
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3.3.4. Kha ning hd tro tinh niing phan cing va hé diéu hanh

IFML hd trg phan Ién cac tinh ning hién tai cua thiét bi, tuy
chua thé so séanh twong xtng voi tng dung goc. Dua trén co sO
nhitng loai tng dung c6 thé phét trién véi phuong phap IFML sir
dung WMP thi sy hd trg nhu trén 1a twong ddi day du.

3.3.5. Hiéu suat trng dung va trai nghiém nguoi ding
3.3.5.1 Hiéu suat ang dung

Hiéu suat 1a diém yéu 16n cua phuong phap 1ap trinh ting
dung di dong sir dung k§ thuat IFML. Cac phép do hiéu suit cua tng
dung vai ky thuat IFML déu thua kém tng dung gdc.

3.3.5.2 Trai nghiém ngudi dung - UX

Trai nghiém ngudi dung cta tng dung dugc xay dung vai ky
thuat IFML 1a khéng tt khi so sanh vai tng dung gdc. Tuy nhién,
c4c trai nghiém nay van dap ung duoc nhu ciu co ban cia nguoi
dung, dic biét 1a vai cac tng dung khodng yéu cau hiéu sut I16n

3.3.5.3. Nhan xét chung

Hiéu suét 1a diém yéu cua ung dung duoc xay dung voi ky
thuat IFML, cac ¢ng dung yéu cau hiéu suat cao 1a khong thich hop
véi ki thuat nay. IFML t6 ra thich hop hon véi cac tng dung nhe vé
mat hiéu suat.

Hiéu suat thap hon din dén trai nghiém nguoi ding khong
t6t trén tng dung xay dung bang ky thuat IFML so sanh véi tng
dung gdc. Tuy nhién, wng dung véi IFML van dap (ng c4c yéu cau
co ban vé trai nghiém nguoi ding.
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3.3.6. Theoi gian phat trién iwng dung

Vé thoi gian phét trién ung dung, phuong phap xay dung
phan mém st dung k¥ thuat mé hinh héa ludng tuong tac t6 ra vuot
troi hon k¥ thuat goc nhiéu lan.

3.3.7. Kha niing b#o tri, nang cip va biao mit &ng dung

Bao tri, nang cap ung dung gdc 12 rat tén kém va kho khin
do tinh cu thé hda manh mé&. Diéu nay s& khong xay ra véi tng dung
xay dung bang ki thuat mo hinh hoa ludng twong tac.

Veé kha niing bao mat, loi thé thudc vé tng dung gdc, theo y
kién khach quan, ung dung gdc da c6 mot cong dong phat trién 1on
manh, c6 thé d& dang tim duogc cac thu vién, tinh ning cho phép thuc
thi cac phuong phap mi hoa. Tuy nhién IFML dap ung dugc hau hét
c4c y8u cau vé bao mat cia g dung thong thuong.

3.3.8. Cac tiéu chi khac

Ung dung va thw vién hd tro: CO rat it tai nguyén va lya
chon khi sir dung cac thu vién bén ngoai cho ngudi phét trién tng
dung di dong st dung ky thuat IFML.

Cong cu phéat trién va sira 18i: Puoc hd tro tét hon trén
cong cu gbc. Tuy nhién, c6 rat it 15i xay ra trong qua trinh xay dung
ung dung di dong st dung ky thuat IFML

Sw ddc lap vé nén tang: Pay 1a loi ich 16n nhat cua ki thuat
mo hinh héa ludng twong tac bén canh viéc giam thiéu chi phi va thoi
gian phat trién ng dung.

3.4. Téng két chwong

Bén canh céc loi ich khdng thé pha nhan vé toc do phat trién,
chi phi phat trién va sy doc l1ap vé nén tang, ky thuat md hinh héa
ludng tuong tac IFML con ton tai khong it han ché. Mot sé diém han
ché I6n nhat ciia IFML lién quan dén hiéu suit ung dung va trai
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nghiém nguoi dung bat ngudn tir sy yéu kém trong hd trg tinh ning
gdc. Pay ciing 14 1y do chinh khién IFML chua thé tro thanh mot k§
thuat c6 thé thay thé hoan toan k§ thuat xay dung wng dung gbc. Tir
qua trinh danh gia, tac gia dé xuat cac truong hop phat trién tng
dung va phuong phap lua chon thich hop :

e Cac truong hop nén phat trién ang dung véi ki thuat IFML:

—  Bi gi6i han vé chi phi, IFML - WMP 14 sy lya chon
t6t hon

— Can phét trién tng dung nhanh chéng.

— Can phét trién (ng dung don gian, cd it hiéu @ng,
chi yéu cau cac tinh niang gdc co ban, chi yéu cau
dap ung trai nghiém nguoi dung co ban.

— Ung dung don gian can phat trién cho nhiéu nén
tang.

e Cac truong hop nén phat trién ung dung sir dung ky thuat
phat trién (g dung goc:

— Ung dung yéu cau ti da vé trai nghiém ngudi dung,
hiéu suit str dung va sir dung nhiéu tinh ning gdc.

—  Céc tng dung c6 ngudn kinh phi doi dao, 1a cac ung
dung 16n va khong gigi han vé cong nghé, tinh ning
mai.

— Ung dung tro choi.

Ban két luan nay nén duoc tham khao va can nhic ky trudc
tirng tinh hudng cu thé nham Iya chon phurong an phit hop nhat.
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KET LUAN

Sau khi nghién ctru co so ly thuyét va thuc hién luan van nay,
ching t6i da thu dwoc nhiéu kién thirc méi va c6 huéng nhin rd rang
va cu thé hon vé phuong phap phat trién huéng mé hinh, dic biét voi
ky thuat md hinh hoa ludng twong tac trong phét trién phan mém noi
chung va trong lap trinh tng dung di dong noi riéng.

K3 thuat md hinh hoa ludng twong tac 1a mét cach tiép can
mai cho viéc phat trién ung dung di dong hudng mé hinh, dic biét
trong linh vuc di dong. Loi ich thiét thuc va to Ion cua ky thuat nay
gitp don gian héa qué trinh phét trién ung dung di dong cho nhiéu
nén tang hién nay. Ngoai viéc dé dang nam bét va st dung, ky thuat
nay gidp giam thiéu rat nhiéu thoi gian ciing nhu cong sirc phat trién
g dung trén nén tang di dong.

Bén canh nhiing loi ich to I6n, ky thuat ndy con ton tai
khong it han ché vé nhitng mat quan trong nhu thiét ké, tly chinh
g dung va dic biét v& hiéu suit, trai nghiém nguoi ding so vai tng
dung gdc. Tir cdc miat ndy, nha phat trién can can nhic ky truge khi
dua ra quyét dinh chon phét trién (ng dung theo phuwong phap nao.

Qua qua trinh nghién ctu, thuc nghiém, luan van dat dugc
cac két qua chinh nhu:

(1) Gigi thiéu vé phét trién ung dung huéng md hinh va lap
trinh wng dung di déng da nén tang. Trong do tap trung tim
hiéu vé ky thuat phét trién tng dung hudng mé hinh nham
&p dung trong lap trinh ang dung di dong. Tim hiéu vé xu
hudng mai trong lap trinh di dong hién nay: Lap trinh di
dong da nén tang, cac cong cu va wu nhugc diém cua ching.

(2) Tim hiéu va trinh bay vé ky thuat md hinh hoéa ludng twong
tac. Tim hiéu sau hon vé phat trién ung dung huéng mo
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hinh véi ki thuat md hinh hoa ludng tuong tac ciing nhu
cach tiép can cho k¥ thuat sinh ma tu dong.

(3) Tap trung nghién cir ngdn ngit md hinh hoa ludng tuong tac
IFML 1a mot ngdn ngit méi, pham vi tng dung noi chung
va kha nang ang dung cho nén tang di dong néi riéng.

(4) Van dung va thyc nghiém k§ thuat mé hinh héa ludng
tuong tac IFML trong qua trinh phat trién @ng dung di dong
MealNote. Xay dung mét phién ban khac cua ung dung
MealNote st dung ky thuat xay dung tng dung géc nham
so sanh, danh gia k¥ thuat IFML. Pua ra danh gia cu thé va
chi tiét vé ky thuat IFML trong phat trién ang dung di dong.

(5) Pua ra danh gia vé ky thuat mé hinh hoa ludng tuong tac
mot cach chi tiét dua trén céc tiéu chi chinh cho qué trinh
phét trién/sir dung tng dung di dong. Cac uu diém va cac
diém han ché cua ky thuat IFML - WMP, cé4c loai ting dung
c6 thé &p dung IFML - WMP ciing nhu cic wu/nhuoc diém
cua IFML trong qua trinh phét trién wng dung di dong.

Trong qué trinh 1am luin vdn nay, t6i nhan thdy mot sé
huéng di méi ciing nhu tinh Gtng dung cao cua san pham thuc
nghiém trong thuc té. Do do, toi dua ra mot s6 dé xuét va dinh hudng
nghién cuu tiép theo nhu sau:

(1) Hoan thién va phat hanh ung dung thuc nghiém MealNote.
Do quy thoi gian ¢6 han, viéc phét trién tng dung MealNote
chua that sy hoan hao véi ca hai phién ban ky thuat. Sau luan
vin ndy, toi sé tiép tuc hoan thanh va dwa Gng dung
MealNote téi nguoi dung hoan toan mién phi trén ca hai
phién ban sir dung k¥ thuat IFML va k¥ thuat xay dung tng
dung gbc, nham gop phan giam thiéu nguy co tir tinh trang
bat 6n vé an toan thuc pham hién nay. Thém vao d6, qua su
danh gia khach quan cta nguoi dung trén hai phién ban sé
gitip bd sung cho cac nghién ctu tiép theo.
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(2) Nghién ciu va xay dung phuong phap chuyén md hinh gitra
UML va IFML. Pham vi cua luan van nay chi tap trung vao
ky thuat mé hinh héa ludng twong tac IFML ma chua dé cap
dén kha nang chuyén doi gitra UML va IFML. T6i nhan thay
hudng di méi nay trong qué trinh thyc hién luan van, tuy
nhién mai chi bude dau tim hiéu. Dinh huéng nghién ctu
tiép theo, toi s& tap trung tim hiéu va xay dung cong cu, bo
thu vién nham muc dich chuyén ddi gitra cac ngdn ngir md
hinh hda khéc sang IFML. Rt ngan mot budc nira trong qua
trinh phét trién tng dung di dong.
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PHU LUC

Phu luc A: Xay dwng &ng dung MealNote theo phuwong phap
truyén thong

Noi dung phu luc A duoc trinh bay chi tiét trong ban chinh
cua luan van.

Phu luc B: Biéu dé hoat dong dic ta cac ca sir dung cia ng
dung MealNote

Noi dung phu luc B duoc trinh bay chi tiét trong ban chinh
cua luan van.
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