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MO DAU

Pit vin dé

Trong béi canh bung nd vé cdng nghé thong tin hién nay, nganh cong nghiép
phan mém dang ngdy cang phat trién manh mé& ¢ Viét Nam va trén toan thé gidi.
Dic biét trong linh vuc 14p trinh tng dung di dong, sé lugng thiét bi dién thoai di
dong thong minh da dat téi 1.9 ty thiét bi vao nam 2015 [26] va van trén da phat
trién nhanh chéng. Cong dong 1ap trinh vién hoat dong trén linh vuc @ng dung di
dong chiém mot phan khéng nho trong dong phat trién phan mém noi chung. Nhu
cau sir dung dién thoai di dong tang cao mang dén lgi nhuan to 16n va kéo theo tinh
cap thiét vé van dé cai thién quy trinh, phuong phép, téc do va chi phi phat trién
phan mém. Tuy nhién, van con nhiéu tré ngai con ton tai trong qué trinh phat trién
phan mém ndi chung va phan mém di dong nai riéng:

e Su da dang vé nén tang: So luong thiét bi phan cing khong 16 duoc hoat
dong trén hon 10 néen tang khac nhau nhu: Android, i0S, Windows Phone...
Piéu nay kéo theo sy khong nhat quéan trong qué trinh phat trién phan mém.
Cac nha phat trién phai duy tri nhiéu doi ngii doc 1ap nhau cho viéc phat trién
tng dung trén mdi nén tang.

e Toc do phat trien nhanh chéng cua cong nghé: Cac cong nghé mai lién tuc
duoc gisi thiéu dan dén sy lac hau nhanh chéng cua cac tng dung phan mém.
Piéu nay doi hoi nha phat trién phai thuc sy linh dong trong quéa trinh nang
cap, bao tri san pham.

o Sy thay déi vé twong tic ngwoi diung: Theo da phat trién cdng nghé dién
thoai di dong thong minh, cac tinh nang mai lién tuc duoc gidi thiéu cung
Vi sy d6i méi trong tuong tac ngudi dung. Cac twong tic ndy ngdy cang da
dang va chuyén biét trong linh vuc di dong, viéc giao tiép giita ngudi dung
va hé théng khong con chi géi gon trong cac thao tac co ban ma con bao gom
nhiéu twong tac phuc tap khac nhu: truot (slide), cham (touch), cam tng luc
(force touch), nhan giir (long press), diéu khién biang anh mat (eye control)...

e Kh6 nam bat yéu cau cua khach hang: Cac nha phat trién va khach hang
thuong kho dong nhat vé yéu cau ung dung. Diéu nay xuét phat tir dac thu
linh vuc cta hai bén, nha phat trién khong nam rd nghiép vu khach hang dé



dua ra nhitg dé xuat dang dan, khach hang khong hiéu rd vé kién thac phan
mém dan dén su nhap nhang trong yéu cau.

e Sy thay déi vé yéu cau: Su thay dbi, chinh sira yéu cau c6 thé dién ra bat ctr
lGc ndo, ca trudc va sau khi phat trién san pham nham thay d6i, tich hop
nhitng tinh ning méi dé dap tng vai su thay d6i caa nghiép vy, céng nghé.
Sy thay d6i nay thuong khién cho thoi gian, chi phi phat trién san pham nang
cao 1én nhiéu so véi wéc tinh ban dau.

Ngoai ra, c4c tng dung, ¥ tudong dén tir cong ddng phat trién to 16n dugc gidi
thiéu tinh bang gio, thoi gian phat trién kéo dai qua 1au c6 thé mat di loi thé vé y
tudng, san pham di dau, thoi gian phét trién ang dung quéa dai co thé dan dén su lac
hau vé cong nghé. Muc tiéu can dat duoc 1a xay dung mot tng dung cho tat ca cac
thiét bi, hé diéu hanh véi chi phi thap nhat, thoi gian phat trién nhanh nhat ma van
dam bao dugc chat luong san pham.

Mb hinh héa ludng tuong tac IFML 12 k§ thuat méi duoc gici thisu b
WebRatio va trg thanh chuan OMG vao nam 2013, cong cu cho phép xay dung ung
dung di dong bang ky thuat IFML dugc WebRatio ra mat vao cudi nim 2014 tré
thanh mot xu huéng méi trong phat trién tng dung di dong da nén tang. La mot ky
thuat cho phép phét trién tng dung di dong huéng mé hinh va thira huong toan bo
vu diém cia phuong phap nay, IFML dan tré nén pho bién trong phéat trién phan
mém, dac biét 1a trén linh vuc di dong. Tuy nhién, do thoi gian giéi thiéu téi cong
dong phat trién tng dung con ngan, chua c6 nhiéu tai liéu, nghién ctu vé IFML va
tinh ung dung trong phat trién phan mém di dong trén toan thé gisi. Pay 1a mot tro
ngai khdng nhé cho cac nha nghién cau, phét trién mudn tim hiéu va tng dung
IFML. biéu ndy dan dén mot yéu cau cap thiét cho viéc ra doi mot nghién cau
nham tim hiéu ban chat va nguyén ly cua cong nghé mé hinh héa ludng tuong tac
IFML ciing nhu khao st kha nang van dung caa IFML trong thyc té, dic biét 1a lop
tng dung di dong. Tat ca cac van dé trén la dong luc thac day toi lua chon va
nghién cau dé tai "Tim hiéu va ddnh gid kj thugt mé hinh héa luéng firong tdic
IFML trong phat trién ing dung di dong"

Pham vi nghién caru

Luan van tap trung nghién ciu va trinh bay vé cac nguyén 1y co ban va kha
nang van dung trong I6p tng dung di dong caa ky thuat md hinh hda ludng tuong
tac IFML. Qua dé dé& xuat mot sb tiéu chi nham danh gia ky thuat md hinh héa
ludng twong tac IFML trong phat trién tng dung di dong.
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Pé thyc hién danh gia cac tiéu chi duoc dé xuat, luan van trinh bay cac kién
thie chung vé 1ap trinh tng dung di dong trén nén tang Android, thuc hién xay
dung ang dung di dong MealNote st dung hai phuong phap song song: Phuong
phap truyén thdng véi k§ thuat xay dung ang dung goc sir dung ma ngudn Java trén
cong cu Android Studio va phuong phap huong mé hinh véi ky thuat mo hinh héa
ludng twong tac IFML. Qua d6 dua ra cac danh gia chi tiét va truc quan theo céc
tiéu chi da dé cap vé k§ thuat md hinh hoa ludng twong tac IFML trong phat trién
ung dung di dong.

Cau trdc luin vin
Luan van duoc ciu tric nhu sau:

Phan m& dau: Gigi thiéu vé tinh hinh phat trién phan mém di dong hién nay,
dit van dé va dua ra dinh huéng nghién cau.

Chuong 1: Giéi thiéu vé phaét trién ung dung huéng mé hinh va lap trinh ung
dung di dong. Trinh bay vé 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 héa luéng tuong tac ndi chung va
ki thuat md hinh hoa ludng tuong tac trong phat trién ang dung di dong ndi riéng,
pham vi tng dung va kha ning tng dung trong phat trién phan mém da nén tang
cho dién thoai di dong thdng minh.

Chuong 3: Van dung, thuc nghiém va danh gia k§ thuat mé hinh hoa ludng
tuong tac IFML trong phat trién tng dung di dong so séanh véi phuong phép truyén
théng - Lap trinh Android sir dung Java trén c¢éng cu Android Studio. Xay dung
ung dung di dong str dung hai k¥ thuat song song: Xay dung trng dung di dong vai
IFML va xay dung tng dung goc (Java - Android Studio).

Két luan: Pua ra tong két vé dé tai, cac dé xuat va huéng nghién cau tiép
theo.



CHUONG 1: KIEN THUC NEN TANG

Chuong 1 gidi thiéu co so Iy thuyét cho luan vin bao gdm phuong phap phat
trién phan mém huéng md hinh va kién thirc vé 1ap trinh ang dung di dong trén nén
tang Android nham van dung, xay dung wng dung thuc nghiém phuc vu cho két qua
chinh cua luan van.

1.1. Giéi thigu

Phuong phép phat trién phan mém huéng md hinh (MDD - Model Driven
Development) dugc biét dén nhu mot phuong phap gitip nang cao hiéu qua trong
phat trién phan mém. Phuong phéap nay dugc ap dung rong réi trong phat trién phan
mém noi chung nhung chua thuc sy phd bién trong linh vuc 1ap trinh ang dung di
dong. MDD duoc giéi thiéu trong chuong nay nham cung cap kién thac nén tang
vé k¥ thuat xay dung tng dung hudng mé hinh.

Thém vao d6, tac gia thuc hién danh gia k¥ thuat mé hinh hoa ludng tuong
tac bang cac xay dung tng dung di dong Android song song: xay dung tng dung
g6c va xay dung tng dung voi IFML. Kién thuc vé 1ap trinh tng dung di dong noi
chung va Iap trinh (ng dung di dong trén Android néi riéng dugc dé cap dén voi
muc tiéu phuc vu qud trinh xay dung tng dung géc trong cac phan tiép theo.

1.2. Tong quan phwong phap phat trién phan mém truyén thong

Theo su phét trién ciia cong nghé, nhu cau vé phan mém ngay cang gia ting,
md hinh phat trién phan mém truyén théng van dugc ap dung phd bién trong qué
trinh xay dung, phét trién phan mém.

Phat trién phan mém theo phuong phap truyén thong 1a su lra chon chinh
cho cac nha phat trién phan mém do di dan hoan thién qua qué trinh dai sir dung va
kiém chiing. Tuy nhién, véi su phat trién manh mé cia céng nghé phan mém,
phuong phap phat trién truyén thong dan 16 ra nhitng diém bat cap can phai khac
phuc. Cac giai doan phat trién mot phan mém theo phuong phap truyén théng dugc
mo ta trong Hinh 1.1.
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Hinh 1.1: Quy trinh phét trién phan mém theo phuong phap truyén thong

Theo Hinh 1.1, cac tai liéu thé hién trong cac giai doan phét trién phan tich,
thiét ké déu & dang vin ban, hinh anh minh hoa hay mét sé biéu ¢6 UML nhu biéu
d6 ca su dung, biéu do twong tac, biéu do 16p, biéu d6 hoat dong... Giai doan lap
trinh v&i m& ngudn dugc tham chiéu theo cac tai liéu phan tich thiét ké, tuy nhién,
viéc thay doi yéu cau la van dé lubn gap phai trong phét trién phan mém. Céc yéu
cau thay do6i vé nghiép vu, tinh ning di theo trong sudt quéa trinh xay dung hé théng.
Viéc thay d6i nay dan dén phai stra d6i toan bo tai liéu tir nhitng giai doan ban dau,
dan dén sy cham tré vé tién do phat trién, sy tiéu ton vé chi phi, sy khong dong
nhat gitra tai liéu phan tich thiét ké va tng dung thuc té. Van dé nay con tiép tuc
nay sinh trong qua trinh trién khai, bao tri va nang cap phan mém.

Thém vao d6, mot han ché rat 16n cia phuong phap phat trién phan mém
truyén thong nam & kha nang tuong thich vi méi truong cai dat. Vi su ton tai cua
nhiéu nén tang hién nay, nha phat trién phai xay dung mdi nén tang mot phan mém
tuong ung do mot san pham phan mém hau nhu khong c6 kha ning tuwong thich
trén nhiéu nén tang. Sy tén kém vé chi phi, thoi gian, cong suc phat trién dan dén
nhu cau vé mot phuong phap phat trién phan mém mai cho phép cai thién cac van
dé con ton tai d3 néu.



1.3. Phwong phap phat trién phan mém hwéng md hinh

Véi phuong phéap phat trién truyén thong, mdi nén tang quy dinh md hinh
xay dung gdc cua no sir dung cac ma ngudn gbc nhu Java, Objective - C, C/C++...
Su didc trung cua cac ngbn ngir goc anh hudng truc tiép dén sy phat trién, chat
lwong, hiéu qua, kha ning bao tri, kha ning twong tac va tinh kha chuyén caa phan
mém la nhitng yéu té quan trong dé danh gia tong thé mot ang dung phan mém.
Mtrc do triru tueong caa ngdn ngit gbc 1a rat thap dan dén viéc cu thé hda manh mé
& cap do ngdn ngir. Pay ciing 1a mot trong nhitng kho khan 16n nhat khi nha phat
trién mudn xay dung wng dung phan mém trén cac nén tang khac nhau.

1.3.1. Giéi thigu

Sy ra doi cia phuwong phéap phat trién phan mém huéng md hinh (MDSD -
Model - Driven Software Development) nhu 1a mot giai phap cho cac van dé gap
phai trong qua trinh phét trién phan mém theo phuong phéap truyén théng. Sur dung
Kién trc huéng mé hinh (MDA - Model Driven Development) cho phuong phap
MDSD, céc giai doan phat trién phan mém duoc thé hién trong Hinh 1.2:

Vin ban \

PIM

Phan tich

Quy trinh
MDA

Thiét ké

PSM

Lip trinh

Ma nguon

Kiém thir

BRoYE

Ma nguon

Trién khai

d

Hinh 1.2: Quy trinh phét trién phan mém huéng mé hinh

Céc giai doan phat trién phan mém voi MDA khdng khéc biét so véi phuong
phap truyén thong, diéu cbt 16i 1a cac két qua cta mdi giai doan, cac tai liéu dugc
dic ta bai cac mé hinh hinh thuc, do vay tinh kha chuyén gitta cac mé hinh cao cho
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phép rat ngan thoi gian, chi phi caa mdi giai doan. Théng qua cac céng cu chuyén
d6i mé hinh, tir mé hinh doc 1ap nén (PIM - Platform Independent Model) c6 thé
chuyén déi thanh cac md hinh phu thudc nén (PSM - Platform Specific Model) va
chuyén d6i thanh cac ma ngudn hoic tai liéu.

Cach tiép can phat trién phan mém huéng mé hinh 1a viéc sir dung cac md
hinh triru twong cua hé théng phan mém trong qua trinh xay dung phan mém. Cac
mo hinh c6 tinh triru tugng va hinh thac hon giap thé hién ban chat cua van dé.
Quy trinh nay duoc van dung trong hai cach co ban: Tao ra cac thé hién cubi nhu
ngdn ngit lap trinh va lugc d6 dix lieu (M2T - Model to Text) hoic chuyén doi
thanh cac mé hinh khéac c6 ngir nghia rd rang va san sang tao thanh cac hé thong
hoan chinh (M2M - Model to Model). Diéu nay khong chi ding lai & viéc tao ra
"bd khung" cta g dung ma con hudng té1 muc tiéu tao thanh mot ing dung hoan
chinh.

Uu diém

MDSD mang dén nhiéu loi ich khac phuc cic nhugce diém cua phuong phap
phat trién phan mém truyén théng, cac uu diém chinh cia MDSD ¢4 thé ké dén nhu
sau:

e Giam chi phi phét trién: Giam thoi gian phat trién dan dén giam chi phi phat
trien phan mém. Uu diém nay c6 thé thiy duoc qua kha ning tao ra cac ma
ngudn c6 cha niang chay (runable code) tir cac md hinh hinh thic sir dung
mét hoic nhiéu budc chuyén (M2M va M2T).

e Ting chit lugng phan mém: MDSD st dung cac budc chuyén tu dong va
ngdn ngir hinh thac gitp ting chat lugng phan mém, dic biét 1a khi co thé st
dung cac kién tric, thanh phan phan mém c6 kha ning tai sir dung da duoc
st dung va kiém ching trude d6 mot hodc nhiéu lan.

e Tinh kha chuyén cao: Céc kién trdc, ngdn ngit md hinh hda va bd chuyén doi
c6 thé duoc str dung dé san xuat cac hé thong phan mém khac nhau. Diéu
nay nang cao kha nang tai str dung va rdt ngan mot budc nita trong viéc giam
thiéu chi phi va thoi gian phét trién phan mém.,

e Sy doc 1ap vé nén tang: MDSD mang dén kha nang vuot troi - su doc 1ap vé
nén tang. Nha phat trién c6 thé xay dung san pham huéng mé hinh ma khéng
can quan tdm dén nén tang cua san pham. Sau d6, thuc hién chuyén d6i sang
cac nén tang tuong tng nho cac bo chuyén doi.
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Nhuwoe diém

e Sy hoan thién caa san pham: Cac san pham cta cac qua trinh chuyén doi
trong MDA thudng chwa hoan chinh. Doi hoi su cai thién, bd sung caa nha
phat trién trude khi dua toi ngudi dung cudi.

e Sy hd trg cac tinh ning gc: Do céc cdng cu md hinh hda khdng phai 1a cong
cu goc, dugc phét trién bai bén tha ba nén viéc cap nhat tinh nang nham hd
tro cac cong nghé méi thuong cham tré hon cong cu str dung ma ngudn goc.

e Gidi han vé cong cu: Cac tinh niang, loai phan mém c6 thé xay dung phu
thudc hoan toan va nha cung cap cong cu phat trién, hay cac bo chuyén doi.

Ton tai khong it nhugce diém bén canh cac wu diém noi troi, MDD vén duoc
xem nhu phuong phap phat trién phan mém uu viét cho xu thé phat trién phan mém
hién tai. Tuy nhién, tly thudc vao dac thi caa mdi hé théng, nha phét trién can xem
xét va can nhic k¥ ludng trudc khi dua ra phuong phap tdi uu nhat.

1.3.2. Cac khai niém chinh
1.3.2.1. M6 hinh

M6 hinh 1a mot biéu dién triru twong cua cau tric, tinh nang va hanh vi cua
hé thong. Md hinh c6 thé dugc biéu dién bang cac ky hiéu do hoa va dién ta bang
ngdn ngit dic ta mién cu thé dudi dang ngdn ngit hinh thirc. AnneKe da dinh nghia
mo hinh nhu sau [4]:

"Mgt mé hinh 1a mét mé ta (hodc mét phan) cua mét hé thong diroc viét boi
mét ngbn nga hinh thazc™. “"Ngdn ngi# hinh thizc 1& ngdn ngé véi mau duwoc xdc dinh
rd rang va ngir nghia phu hop véi viéc bién dich tu dong bai may tinh".

M0 ta vé mo hinh dugc biéu dién cu thé hon trong Hinh 1.3:

Language

is
wrilten
in

Model

describes Syslem

Hinh 1.3: M6 hinh duoc viét boi ngdn ngit hinh thirc nhiam biéu dién hé théng.
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1.3.2.2. Meta-model

Meta-model 1a mot md hinh & muc triru twong hon va sir dung dé biéu dién
md hinh. Metamodel duoc Vviét bai ngdn ngit goi 1a Meta-language. Meta-model
duogc biéu dién trong Hinh 1.4 [4]:

is
wrillen
in

Metamodel —> | Meta-

language
is
defined
by

is
wrillen
in

Model

Language

Hinh 1.4: Meta-model dinh nghia model duogc viét boi Meta-language.

1.3.2.3. Chuyén md hinh

Chuyén md hinh bao gém hai phuong thtc co ban sau : M6 hinh thanh Md
hinh (M2M) va M6 hinh thanh Van ban (M2T). Cac phuong thuc nay dung cac
cong cu chuyén doi (transformation tool) dé thyc hién chuyén mé hinh, bo chuyén
d6i bao gom mot tap hop cac dinh nghia chuyén doi (transformation definition).
Mo hinh duoc chuyén ddi tudn theo chit ch& cac luat chuyén nay. Luat chuyén 13
thanh phan cét 16i cua cac bo chuyén doi md hinh. Hinh 1.5 [4] mé ta cac budc
chuyén d6i mé hinh:

Model - to - Model Model - to - Text

transformation
definition

transformation
definition

PIM PSM Code

transformation
tool

transformation
tool

Hinh 1.5: C4c budc chuyén mé hinh trong MDA.



1.3.2.4. Luat chuyén mé hinh

Luat chuyén mé hinh dugc dinh nghia nhu sau [4]: "Mgt ludt chuyén doi md
hinh 1a sy md ta cach mét hay nhiéu cdu trdc trong ngdn ngi# nguon cé thé thay doi
thanh mét hodc nhiéu cdu tric trong ngdn ngit dich”. Luat chuyén mé hinh md ta
cach mot phan caa mé hinh ngudn cé thé dugc chuyén doi thanh mét phan caa md
hinh dich. Céc ciu trac thé hién cac phan trong mé hinh ngudn dugc anh Xa ti cac
cau trdc thé hién cac phan trong md hinh dich twong tng.

1.3.3. Phéat trién phan mém hwéng mé hinh trong lap trinh di déng

Ngay nay, dién thoai di dong thdng minh (smartphone) la mot thiét bi pho
bién gan b6 v4i ngudi ding phan 16n thoi gian trong ngay. Nguoi ding st dung
smartphone khdng chi don gian dé goi dién, nhan tin hay cac tinh ning co ban ma
con st dung dién thoai dé giai tri va sir dung céc tng dung khac. Tt thuc trang nay,
xu huéng phat trién tng dung nhanh nham dap @ng nhu cau cua thi trudng dang
dan tra nén pho bién. Cac nha phat trién luén hudng tdi muc tiéu giam thiéu thoi
gian, chi phi phat trién ma van dam bao chat lugng san pham.

Phuong phap phat trién phan mém truyén théng duong nhu bi "rut ngan"
trong qua trinh (ng dung trong linh vuc di dong khi cac yéu cau thay doi lién tuc,
thoi gian phat trién san pham phai dac biét ngan. MDD duoc dé xuat nhu 1a phuong
phap thich hop nhat cho cac muc tiéu va thuc trang hién tai. Mot sé dy an &p dung
MDD trong phét trién tng dung trén nén tang di dong cd thé ké dén nhu: The
Simple Mobile Service [11] Gtng dung MDD dé xay dung dich vu cho dién thoai
(Mobive service). PervML [13] véi muc tiéu tao ra cac hé théng thdng qua viéc &p
dung MDD. Ng6n ngit m6 hinh hoa da phuong tién (MML - Multimedia Modeling
Language) [2] va mot s6 nghién ciru khac duoc Florence dé cap trong bao cao khoa
hoc ctia minh [9] cling hudng téi viéc st dung MDD trong linh vuc di dong.

Tuy nhién, chua c6 k¥ thuat, cong cu nao dugc cong dong phat trién ung
dung di dong chao dén va san sang sir dung nhu mot phuong phap hoan hao thay
thé k¥ thuat xay dung tng dung goc. Véi muc tiéu gidi thieu mot ky thuat moi ang
dung phuong phap MDD trong linh vuc di dong. Tac gia s& gisi thiéu vé lap trinh
tng dung di dong trong phan tiép theo nhu 14 kién thirc nén tang nham lam rd hon
noi dung, két qua chinh caa luan van nay.
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1.4. Lap trinh wng dung di dgng

Lap trinh tng dung di dong 1a mot trong cac linh vuc phan mém co téc do
phat trién nhanh nhat hién nay. Cong dong lap trinh vién phat trién @ng dung di
d6ng ngay cang tré nén doéng dao va 16n manh. Nhu cau st dung phan mém trén
nén tang di dong tang cao theo sy phét trién cua cong nghé, thiét bi di dong. Tuy
nhién, kéo theo d6 1a su phirc tap trong thiét ké, xay dung ung dung di dong.

1.4.1. Nguyén tac thiét ké wng dung di dong

Thiét ké dién thoai di dong 1a rat khac nhau, khéng chi vé kich thuéc ma con
Vvé cac dic diém k§ thuat nhu: Ti 1é diém anh, théng sé ciu hinh, d6 phan giai man
hinh, hé diéu hanh...Xu hudng thiét ké luon lam nguoi dung cam thay thoai mai
nhat, cling véi diéu nay, thiét ké ung dung di dong ciing phai hudng dén muc tiéu
lam thoa man nguoi dung.

Cac thiét bi di dong nho gon va co tinh di dong hon mdy tinh rat nhiéu, do d6
rat thuan tién dé str dung. Ngay nay, hau hét cac thiét bi di dong st dung man hinh
cam tng, giup nguoi dung twong tac vai thiét bi dya trén cac cir chi va yéu to giao
dién don gian. Kich thuéc nho hon yéu cau cau tric noi dung nho va don gian hon
dé c6 thé hién thi. Ngoai ra, gisi han bang thong va két ndi yéu cau tdi ung hoa
thiét ké cua dién thoai voi yéu cau dit liéu it. Ngudi ding c6 xu huéng st dung dién
thoai di dong thuong xuyén hon: trén xe buyt, khi di b, trong cong vién... Chung
thuong duoc st dung trong thoi gian cho doi, tham chi 1a trong khi dang lam viéc
khéac, c6 nghia 1a chiing duoc st dung trong diéu kién kho khin véi mot loat van dé
phién phic. Piéu nay dan dén nha phat trién phai tuan tha nhitng quy tac ngat
nghéo nham lam thoa man nguoi ding. Hinh 1.6 md ta cau trdc chung caa mot tng
dung di dong [14]:
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Hinh 1.6: Cau trdc chung cua mét ¢ng dung di dong.

Mot ung dung di dong néi chung bao gém cac thanh phan giao dién nguoi
dung trén I6p trinh dién (Presentation Layer). Lop nghiép vu (Business Layer)
thuong chira céc thanh phan logic nghiép vu, tat ca cac thanh phan ludng xu ly
nghiép vu (Business workflows) va thuc thé nghiép vu (Business Entities) dugc
y&u cau bai tng dung. Céc I6p dit liéu (Data Layer) bao gom cac dix liéu truy cap
va cé4c thanh phan dich vu (Service Agents).

Nham muc dich xay dung mot ng dung phan mém tét nhat, cac yéu té dudi
day can dugc xem xét mot cach can than trong qué trinh thiét ké:

e Quyét dinh loai ung dung di dong s& xay dung, nha phat trién can xem xét
loai tng dung di dong sé& phat trién trudc khi bét tay vao xay dyng ng dung
di dong. Néu ung dung yéu cau cac qua trinh xir ly trén thiét bi va it két ndi
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tGi hé thdng hay dich vu, va yéu cau trai nghiém ngudi ding tot véi hiéu suat
cao, nha phét trién nén phat trién theo huéng tng dung gdc. Néu wng dung la
don gian, thuong xuyén sir dung két ndi téi hé thong qua internet, khong yéu
cau khét khe vé trai nghiém ngudi ding, nha phat trién nén xay dung dudi
dang ung dung lai hay tng dung Web nham khai thac triét ¢é nhitng loi ich
cua phuong phap nay.

Quyét dinh loai thiét bi s& hd trg. Khi chon loai thiét bi dé hd trg, nha phat
trién can can nhic nhitng yéu t then chét nhu do phan giai man hinh, kich
c& man hinh, dic diém hiéu suét bo vi xir Iy, bd nhd va dung luong bo nhé,
cOng cu va moi truong phét trién. Co thé yéu cau GPS hay cé4c loai cam bién
d6i vai ting loai tng dung.

Xem xét loai ung dung c6 yéu cau két ni téi bang thong internet gidi han
hay khong. Diéu nay gip quan ly tét cac nghiép vu can két néi mang hay
ché @6 hoat dong ma khong can két noi.

Thiét ké nhitng giao dién ngudi dung thich hop cho loai thiét bi di dong s&
hd tro.

Thiét ké kién triic phd hop cho thiét bi di dong sao cho tang kha nang tai sir
dung va kha nang bao tri.

Thiét ké ung dung xem xét t6i tai nguyén rang buoc cua thiét bi nhu luong
pin, kich ¢& b nhd va tée do xur ly. Mbi nha phét trién ludn phai quyét dinh
xem ung dung cua minh c6 phi hop véi cac tai nguyén cua thiét bi hay
khodng. Hé diéu hanh di dong théng minh ngay nay ludn xuét hién cac co ché
cho phép thiét bi dung cac @ng dung gay lang phi tai nguyén c6 thé de doa
dén cac tinh nang séng coOn nhu goi dién, truy cap internet, quay phim...

Véi viéc can nhic ki cac yéu té va dua ra giai phap phu hop nhét, nha phat

trién c6 thé can bang cac diéu kién quan trong nhu chi phi/thoi gian phat trién ang
dung va chat luong san pham, tranh dugc cac rai ro nghiém trong phat sinh trong
qua trinh phat trién san pham.

1.4.2. Lap trinh wng dung di dong trén Android

Android 1a hé diéu hanh m3 nguén m& dya trén dua trén nén tang Linux

duogc thiét ké danh cho céc thiét bi di dong c6 man hinh cam tGng nhu dién thoai
thdng minh va may tinh bang. Android duoc Google ra mit vao nam 2007 vdi gidy
phép Apache, su thuan lgi vé ma nguén mé va mot gidy phép it rang budc da cho
phép cac nha phat trién thiét bi, mang di dong va céc lap trinh vién dugc diéu chinh
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va str dung Android mot cach tu do. Ngoai ra, cong dong phat trién Android dang
la cong dong phét trién ung dung di dong dong dao nhat hién nay.Tinh dén quy 2
nam 2016, sb luong thiét bi chay Android chiém 87.6% lwong thiét bi di dong
théng minh toan cau[27].

Ung dung Android duoc xay dung véi ngon ngir Java bang cac cong cu phd
bién nhu Eclipse ADT hay Android Studio di cung véi bo c¢ong cu phat trién tng
dung phan mém Android - Android Software Development Kit (Android SDK).Céc
ting dung Android sau khi hoan thanh s& duoc dong goi dudi dang .apk file, ¢ thé
duogc cai tryc tiép trén thiét bi hoac tai vé tir kho ¢ng dung (Google Play, Amazon
Store). Cac thanh phan chinh can luu y khi phat trién ¢ng dung Android bao gom:

Hoat dong (Activities)

La mot thanh phan thudc tang trinh dién caa tng dung, giao dién nguoi ding
cua ung dung duoc xay dung dua trén mot hoic nhiéu Activity. Activity 1a mot
trong nhiing thanh phan co ban cua Android chiu trach nhiém twong tac voi ngudi
ding bang nhiing caa s6 hién thi twong tng. Hinh 1.1 md ta vong doi cia mot
Activity trong Android.

Bat déu
Activity
j" om0 |
MNegwsi ding didu l
hudng lai Activity
| onStan() onRastart()
{Tln_mmib@kéﬂ:ﬁcj | onResume()
1 v

Activity dang

|' Activity khac thay the
activity hidn tai

[ Activity hign

Cadc vmg dung khidc . P
cén bé nhe B —' onPause() |7 _tai tré v& nén

Activity khéne ducc goi lai

—| OﬂSiOD{J

| onDestroy()

Hinh 1.7: Vong doi cia mot Activity
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Trong d6 cac ham sy kién nhu onCreate(), onStart(), onResume(), onPause(),
onStop(), onDestroy(), onRestart() déu dugc khai béo trong ma ngudn Iép cua
Activity tuong (ng.

Dich vu (Service)

La cac chuong trinh chay an dé thuc hién cac thao tic ma khong can tuong
tac voi nguoi dung. Vi du Service ¢ thé md mot ban nhac trong khi ngudi dung
dang str dung tng dung khéc, hay tra vé cac vi tri thong qua GPS hoic truy cap di
liéu qua mang ma khéng anh huéng dén nguoi dung. Service 6 hai loai:

e Khong rang budc: Mot Service dugc bat dau giéng thanh phan khac
nhu Activities, bat dau Service bang cach goi ham startService().
Thong thuong, mot Service dang chay thuc hién mot hanh dong don 1€
va khong tra vé két qua cho déi tuong goi. Vi du, né c6 thé tai xudng
hozc tai 1&n mot file thong qua két ndi mang va ty dong dung lai khi
hoan thanh.

e Rang buodc: Mot Service dugc rang buoc khi cac thanh phan rang buoc
théng qua goi ham bindService(). Service rang buoc thuong Ia kiéu
giao dién khach — chu (client-server), né cho phép céac thanh phan
tuong tac v4i Service, guri yeu cau va nhan két qua tra vé. Mot Service
rang budc cd thé chay véi nhiéu thanh phan rang budc dén khi tat cac
cac thanh phan khong con rang budc nita thi Service s& bi hé thong
hay.

Hinh 1.8 m6 ta vong doi cua service rang budc va service khong rang
budc[25].
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Call to Call to

startService() bindService()
v v
onCreate() onCreate()
onStartCommand() onBind()
Servios Clients are
running bound to
service
T I
The service is stopped All clients unbind by calling
by itself or a client unbindService()
v
onUnbind()
onDestroy() onDestroy()
v v
Service Service
shut down shut down
Unbounded Bounded

service service

Hinh 1.8: Vong doi cua Service

Trong d6 ham onStartCommand() duoc hé thong goi khi ¢ mot thanh phan
hoac mot Activity yéu cau bat dau Service bang cach goi ham startService().

Ham onBind() duoc hé théng goi khi mot thanh phan mudn rang budc Véi
Service bang cach goi ham bindService().

Ham onCreate() duoc hé thong goi khi lan dau tién Service chay trugc khi
chay ham onStartCommand va onBind. Néu Service da hoat dong thi ham nay sé
khong duoc goi nita.

Ham onDestroy() duoc hé thong goi khi Service khong duoc st dung nira va
can goi ham nay dé giai phong toan bo tai nguyén can thiét lién quan dén Service,

Y dinh (Intent)

La mot hat nhan rat quan trong cua Android, Intent thudng dugc ding dé
trao d6i dir liéu gitra hai Activity hay giira Activity véi tng dung khéc. Intent ciling
c6 thé dugc hiéu nhu 14 mot cau tric dir liéu md ta cach thae, déi tuong thuc hién
cua mot Activity.

Intent c6 thé goi startActivity() dé hién thi mot Activity, broadcastintent() dé
gui n6 toi bat ky thanh phan Broadcast Receiver lién quan nao hay goi
startService(), bindService() dé giao tiép vai cac service chay nén. Nhiém vu quan
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trong nhat cua né 1 viéc goi téi cac Activity, nd nhu mot két ndi giira cac Activity
vai nhau.

Bo nhan tin hiéu (Broadcast Receivers)

La mét trong cac thanh phan chinh cua Android, ¢6 thé dugc hiéu nhu mot
bo thu cac ban tin can thiét cho ung dung. Céc ban tin dugc thu & day chinh 1a cac
Intent, c6 thé thu céc Intent sdn c6 cua hé diéu hanh nhu: tin nhin dén, cudc goi dén,
trang thai cua dién thoai hodc cac Intent do chinh tng dung tao ra dé lam cac nhiém
vu chuyén biét.

Bé cung cap ndi dung (Content Provider)

Content Provider quan ly truy cap dén tap cau trdc dit liéu, ching dong goi
dir liéu va cung cap co ché dé bao mat dit liéu. Content Provider c6 thé cung cap dir
licu tr mot ang dung nay dén ang dung khéac dua trén cac yéu cau. Mot Content
Provider c6 thé sir dung cac cach luu trit dit liéu khac nhau, cac dix liéu nay co thé
duogc luu trirc trong co so dir liéu, file hay thong qua mang két néi.

MJi tng dung Android chay trong céc tién trinh riéng caa chinh minh va cé
cac diéu khoan cua riéng né, diéu nay cho phép giir dir liéu caa chdng an véi cac
tng dung khéc. Tuy nhién, déi khi dir liéu dugc yéu cau chia s¢ dén céc ang dung
khac, Content Provider cling dugc st dung cho muc dich nay.

1.4.3. Lap trinh &ng dung di dong da nén tang

Cach phd bién nhat dé xay dung céc tng dung di dong 1a sir dung cac cong
cu goc (native) di cung véi nén tang d6. DBoi voi Android thi né 1a Java va Eclipse
ADT hoac Android Studio di cung vai Android SDK (Software Development Kit).
Péi véi 10S thi nd 1a Objective-C hoic Swift va Xcode. Khong cé kha ning st
dung phan m& nguon Android dé tai phai trién ng dung trén nén tang khac nhu
iOS. Pong nghia voi diéu ndy, nha phét trién nay can phai c6 nang luc gan nhu gip
d6i so véi ban dau dé cd thé phat trién ung dung trén mot nén tang khéc, chi phi
cling ting theo yéu cau vé nhan lyc va thiét bi.

Pung trudc tinh hinh d6, 1ap trinh di dong da nén tang xuat hién nhu mot giai
phap cho van dé trén. Cac tng dung c6 thé dugc xay dung mot 1an cho tat ca céc hé
diéu hanh di dong gilp tiét kiém dang ké chi phi va thoi gian phat trién. Chi véi uu
diém vuot troi ndy, 1ap trinh da nén tang da xung dang duoc xem xét mot céch
nghiém tic nhu mot huéng phét trién phan mém chinh thicc bén canh phuong phap
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truyén thong st dung cong cu goc. Uu diém va nhuge diém chinh cua lap trinh da
nén tang duoc thé hién nhu sau:

Uu diém

Uu diém Ion nhat cua lap trinh da nén tang Ia tiét kiém chi phi va thoi gian
phat trién ung dung. Uu diém nay cang ting 1én v&i mdi nén tang ma nha phat trién
s& phét hanh san pham. Anmol va cong su dua ra so sanh chi tiét vé chi phi phat

trién ang dung di dong theo hai phwong phap : Pa nén tang (ang dung lai - Hybrid
app) va ung dung gdc (Native app) duoc thé hién theo Bang 1.1 [3]:

Bang 1.1: So sanh chi phi xay dung ung dung di dong gbc va ang dung lai.

Small to Medium Size Projects Small to Medium Size Projects
Description Average Cost Average Cost
Native App Development Hybrid App Development
Back-end programming, APIs. 1 ¢49 499 . 30,000 $10,000 - $20,000
admin and cloud deployment
iOS native development $15,000 - $30,000 $0
Android native development $10,000 - $20,000 $0
vhrid o H
Hy bnu?pp development using 50 $10.000 - $20.000
PhoneGap technology
Total $35,000 - $70,000 $20,000 - $40,000

Theo béo céo khoa hoc cua Anmol, chi phi khi xay dung tng dung lai da nén
tang chi xap xi 60% chi phi phat trién tng dung goc. Mot con sé khéng hé nho cho
s6 luogng du an phat trién wng dung di dong hién nay.

Nhuoe diém

Lap trinh da nén tang sir dung cac ngbn ngit thir hai (khdng phai ngdn ngir
g6c) va cac bo chuyén dé cd thé hoat dong trén thiét bi. Cac budc chuyén gian tiép
nay ciing nhu cac han ché vé kha ning hd trg tinh niang goc lam anh huéng xau dén
hiéu suat ciing nhu trai nghiém ngudi ding.

Tiép theo, luan van s& dé cap dén mot s6 cdng cu hd tro 1ap trinh da nén tang
ndi bat nhat hién nay.

1.4.3.1. PhoneGap
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Hinh 1.9: PhoneGap Build

Mo hinh PhoneGap dugc thé hién trong Hinh 1.9 [24]. PhoneGap vé co ban
1a mot tap cac ham JavaScript API, n6 cho phép truy cap nhimg kha ning gbc trong
thiét bi di dong. N6 ciing 13 mot bo dong géi va cho phép xay dung mét tmg dung
Web ma s& duge cai dit cuc bd trén thiét bi do.

Xay dyng mot Gmg dung sir dung PhoneGap dong nghia voi viéc xay dung
mot trang Web di dong st dung HTMLS5 va JavaScript, gidéng nhu viéc xdy dung
nhimg trang Web khéc hién nay, nhung dat ma HTML5 va JavaScript d6 trén thiét
bi di dong. Cac ung dung PhoneGap chay trén trinh duyét cuc bd trén dién thoai va
c6 mot s tinh ning tro gitip (hook) dé triéu goi vao cac thu vién gbe thong qua cac
giao dién 1ap trinh tng dung JavaScript API.

Diéu d6 c6 nghia la viéc phat trién mot tng dung PhoneGap tuwong duong
viéc phat trién mot trang web di dong da nén tang. T4t ca ma ngudn trong tng dung
la HTMLS5 va JavaScript nén phan 16n sé& c6 thé chia sé duoc, nhung s& khong thé
viét mot ing dung dang géc.

Do tng dung PhoneGap sé& chay trong mét trinh duyét nén s& giébng mot tmg
dung Web hon 1a mét tmg dung dang gdc. Giao dién nha phat trién da thiét ké s&
khong str dung nhiing diéu khién géc va s€ phu thudc vao gioi han va tbc do cua
trinh duyét Web. Diéu nay c6 nghia 1a c6 thé phai viét mot s6 ma ngudn cho mot
nén tang xac dinh nao d6 dé phu hop véi cac loai trinh duyét khac nhau, nhung hau
hét nhitng doan ma ngudn d6 déu c6 kha ning chia sé.

Mot loi ich 16n ciia PhoneGap 1a cho phép tai dy an vao bat cir mdi trudng
nao khac moi truong ban dau da tao nd, va co thé xay dung mot cach tu dong cho
nhitng nén tang khac.
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1.4.3.2. Xamarin

Cac cong cu cua Xamarin vé co ban cho phép phat trién cac ang dung
Android hoic i0S bang ngdn ngit C# va c6 thé chia sé rat nhiéu phan ma ngudn
gitra cac ung dung vaéi nhau.

Khi viét mot ung dung sur dung bd cong cu Xamarin la viéc st dung mot 16p
triru tugng phia trén cac SDK thyc sy cua i0S va Android. Piéu nay c6 nghia 1a s&
thu dugc ket qua la mot ung dung gbc hoan toan cliing véi giao dién nguoi dung
goc trén moi nén tang.

Nhung diéu nay cting c6 nghia la viéc chia s¢ ma nguon gitta cac nén tang
nay s€ bi gio1 han. Dlen hinh 12 khi phét trién mot ung dung sir dung cong cu cua
Xamarin, nha phét trién sé x@y dung mot phan 13i cta ung dyng ma ma ngudn cia
n6 c6 thé chia sé gitta hai nén tang iOS va Android, tham chi 1a ca phién ban trén
Windows Phone cua tmg dung ciing dua trén thu vién 16i nay. V&i hudng tiép can
nay, nha phat trién c6 kha nang st dung ma ngudn cua tng dung cho cac nén tang
khac.

1.4.3.3. Appcelerator Titanium

Appcelerator Titanium sir dung mot tity chinh API phat trién di dong da nén
tang dé xdy dung Gmg dung. Diéu nay khac véi PhoneGap hoic Xamarin, Xamarin
su dung mot by dong goi (wapper) xoay quanh cac SDK goc thuc thu, voi
PhoneGap nha phat trién c6 thé sir dung bat cir thir gi ho mudn dé xay dung mot
ung dung Web HTMLS5.

V61 Titanium, nha phat trién viét tat cd ma nguon cia minh dya trén SDK
ciia n6 bao gom céac thanh phan giao di¢n Ul. Pi€u nay c6 nghia 1a khi viét mdt ung
dung Titanium dong nghia véi viée dang viét mot giao dién nguoi dung da nén tang.

Céc tmg dung Appcelerator Titanium duoc bién dich xubng tdi cac img dung
goc hoan toan va str dung nhirng di€u khién goc thuc sy trén nén tang do.

Mot vi du dién hinh, trong Titanium nha phat trién c6 thé khai bao mot nat
(button) va b cuc (layout) xac dinh cta nd cling nhu mét sé thude tinh cho button
d6. Khi bién dich tng dung, button s& xuat hién nhu mot button gdc ctia Android
khi chay trén thiét bi Android va nhu mdt button gdc cua iOS khi chay trén iOS.
Diéu nay cho phép umg dung st dung rat nhiéu tinh niang gdc trén thiét bi. Nhiéu
thanh phan UI va mé hinh twong tac 1a da nén tang, tuy nhién khong phai 14 toan bo.
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Mot trong nhitng wu diém cta Titanium Ia dua ra cac tinh nang vé may chi
dam may (cloud server). Titanium cho phép thé truy cip toi cac dich vu dam may
(cloud services) mot cach day du. Co thé str dung cac dich vu dam may nay dé quan
1y va xac thuc nguoi dung, luu trir dir li€u.

1.5. Tong két chwong

Chuong 1 da dé cap téng quan dé ki thuat phét trién huéng mé hinh, céc
thanh phan ciing, vai trd cling nhu lgi ich ctia chlng trong phét trién phan mém.
Ngoai ra, noi dung chuong ciing dé cap dén linh vuc Ién hién nay: Lap trinh di
dong. Céc nguyén tic thiét ké tng dung di dong ciing nhu viéc lap trinh tng dung
di dong trén Android.

Mot xu hudng 1ap trinh di dong khac méi noi 1én gan day va thuc sy duoc
xem xét nhu mot hudng phat trién khac cho viéc xay dung tng dung di dong bén
canh phuong phap xay dung ung dung gdoc truyén thong: Lap trinh di dong da nén
tang. Noi dung chuong cling trinh bay loi thé, vu diém va nhuoc diém ciing nhu
mét s6 cdng cu lap trinh di dong da nén tang phd bién hién nay.

Phat trién phan mém hudéng moé hinh 13 phuong phap phd bién va tinh ung
dung cao trong phat trién phan mém néi chung, tuy nhién lai chwa dugc sir dung
triét dé va hiéu qua trong phat trién ung dung di dong. Phuong phép truyén thong
xay dung ¢ng dung gdc va cac tng dung da nén tang sir dung ma nguon 1a sy lua
chon tbi wu khi 1ap trinh tng dung di dong. Vay c6 ky thuat nao gilp cac nha phat
trién tan dung t6i da vu diém cia MDD? Ching ta hay cting tim hiéu cu tra 16i cho
van dé nay ¢ 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 mé hinh hda luéng tuong tac néi chung
va ki thuat IFML n6i riéng. Noi dung chuong ciing dé cap t6i tinh tng dung cua
IFML trong phat trién phan mém trén nén tang di dong qua cong cu WebRatio
Mobile Platform va dé xuét céc tiéu chi danh gia k¥ thuat mé hinh hoa luéng tuong
tac trong phét trién ¢ng dung di dong.

2.1. Giéi thigu

Tuong tac bao gom tuong tac giita Cac tac nhan voi hé thdng va tuong tac
cua hé théng,la thanh phan quan trong va can duoc hiéu rd trong qua trinh dic ta
yéu cau ciing nhu phat trién hé thong. Mo hinh luong tuong tac giup nha phat trién
hiéu rd cach thuc hé théng hoat dong va tuong tac vai nguoi ding, 12 tai lidu gidp
xay dung "bd khung" hoan chinh cia hé théng trong giai doan phan tich, thiét ké.

IFML 1a ki thuat md hinh héa ludng tuong tac méi gilp nha phat trién thé
hién rd khong chi nhiing twong tac thong thuong cia hé thong ma con thé hién ca
nhitng twong tac nguoi dung dang ngay mot phuc tap theo su phat trién cua cong
nghé.

Ngoai ra, viéc ung dung IFML ciing dugc phét trién mot cach dang ké khi
WebRatio giagi thiéu cdng cu WebRatio Mobile Platform cho phép tng dung IFML
trong phat trién phan mém trén nén tang di dong. Gilp nha phat trién c6 thé phat
trién ung dung di dong truc tiép tir md hinh IFML ma khong can thao tac véi ma
nguon.

Bén canh loi ich cua IFML trong phat trién tng dung di dong, ky thuat nay
cling ton tai nhiéu han ché. Tac gia dé& xuat mot sé tiéu chi va thuc hién danh gia ky
thuat IFML trong phét trién ang dung di dong dua vao viéc tham khao céc nghién
ctru, bai bao khoa hoc trong cac phan tiép theo.

2.2. Huéng tiép can md hinh hda ludng twong tac

M0 hinh hda ludng tuong tac khong phai 1a linh vuc méi, UML cho phép
nha phat trién xay dung md hinh ludng tuong tac vai Biéu do trinh tu, Biéu db cong
tac, Biéu d6 tuwong tac, Biéu do thoi gian hay su két hop cia chdng. Tuy nhién viéc
thuc hién mo hinh tuwong tac véi cac biéu d6 UML chua thuc su thé hién tét hé
théng dudi goc nhin tong quéat, nhiam biéu dién noi dung thé hién cua hé théng qua
cac giao dién, c4c tuong tac cta nguoi dung va cac hanh vi diéu khién cua hé théng
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dugc kich hoat boi tuong tac nguoi ding. Dac biét 13 kha niang phat trién phan
mém huéng md hinh tryc tiép tir cac PIM dugc xay dung bai ngdn ngir mé hinh
hoa.

Vi tinh trang thuc tai, phuong phap phat trién phan mém truyén théng con
tén tai cac han ché co ban nhu : kha ning tai sir dung thap, ti 1& rui ro cao do 16i,
chi phi phét trién 16n cho da nén tang. Vi muc tiéu khic phuc nhitng nhuogc diém
trén, noi dung luan vin dé cap dén hudng tiép can mai cho ki thuat mé hinh hoa
ludng twong tac nham thé hién manh mé céc noi dung, twong tac ngudi ding va cac
hanh vi diéu khién caa mot hé théng dau cudi va viéc &p dung ki thuat nay trong
phat trién phan mém hudng mé hinh.

M6 hinh hoéa ludng tuong tac (Interaction Flow Modeling — IFM) la cach tiép can
str dung phuong phap phat trién phan mém huéng md hinh trong phét trién phan
mém hudng dén cac muc tiéu:

e M6 hinh hda mét Ian va sinh ma (tng dung) cho cac 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 thic hé
théng hoat dong téi cac bén lién quan khong nim rd vé ki thuat nhu khach
hang.

e Cho phép danh gia va kiém thir yéu cau tir cac pha phat trién som hon trong
qua trinh phat trién phan mém.

IFM nham thé hién truc quan noi dung cia cac giao dién ngudi ding, Cac su
kién duoc kich hoat boi cac twong tac ciia ngudi dung va cac hanh vi diéu khién
cua hé théng phan mém.

Viéc ap dung IFM vao quy trinh phéat trién phan mém st dung k§ thuat sinh
ma tu dong nham tao ra (g dung truc tiép tir mo hinh cling duoc cac nha phat trién
quan tam. Ngbn ngit mé hinh hda ludng tuong tac 1a mot ngdn ngir cap do ngdn
ngit doc 1ap nén (PIM) trong kién trac huéng mé hinh [22]. Eric Umuhoza [8] dua
ra bon cach tiép can cho qua trinh sinh ma ty dong trong phét trién phan mém tir
PIM, céc céch tiép can nay phu hop dé c6 thé duoc ung dung cho ki thuat IFM nhu
biéu dién trong Hinh 2.1.
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e N e W o

M2T| Native
PIM > Code (1)
M2M M2T .
PIM »  PSM > "(';‘)‘3’: (2)
M2T
_| Cross-platform
PIM > Code (3)
M2M M2T
_ | Cross-platform
PIM > FSM . cgde (4)
\—/ \—/ \ "/

Hinh 2.1: Céc hudng tiép can phét trién img dung hueng md hinh vai k§ thuat mo
hinh hoa luong tuong tac.

1. PIM - M4 nguon goc (Native Code): Sinh ma ngudn goc qua bo
chuyén M2T tuong @ng Vi timg nén tang tir mé hinh doc 1ap nén cua
g dung. Céch tiép can nay cho phép sinh ra ma nguon géc tir PIM,
tuy nhién chwa hoan hao dé c6 thé sinh tng dung truc tiép.

2. PIM - PSM - M4 ngudn géc: Tuong ddng vai céach tiép can 1 nhung
st dung M2M @é sinh PSM nhu mot budc trung gian. Cach tiép can
nay c6 thé sinh ma ngudn gdc hiéu qua hon nhung dau ra 1a ma nguon
chua hoan chinh va can dugc chinh stra thém bai nha phat trién.

3. PIM - M4 nguén da nén tang: C4c ma nguoén da nén tang duogc sinh ra
tuan theo cé4c cau trdc cua framework da nén tang cu thé. Sau do, cac
framework nay s& chiu trach nhiém sinh ra cac ung dung da nén tang.
Pé lam duoc diéu nay, framework thudng sir dung cdc ma ngudn da
nén tang dugc sinh dé tao ra céc file chay ung dung cho mdi nén tang
théng qua mét qua trinh tu dong.

4. PIM - Framework Specific Model(FSM) - Ma ngudn da nén tang:
Tuong tu nhu 3, tuy nhién ¢6 thém mdt budc trung gian st dung M2M
dé chuyén doi tir PIM sang FSM. Viéc chuyén d6i nay c6 thé tao ra
tng dung hiéu qua hon do mdi FSM chi phuc vu cho mét nén tang
chuyén biét.

Véi muc tiéu ung dung md hinh hda luéng tuong tac trong phat trién tng
dung phan mém, WebRatio gisi thiéu k¥ thuat voi ngdn ngit mé hinh héa ludng
tuong tac (dugc goi la IFML - Interaction Flow Modeling Language) cung cac
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cong cu hd trg cho phép nha phat trién thuc hién md hinh hoa luéng tuong tac, xay
dung ung dung truc tiép tir md hinh ma khong can viét hay chinh sira ma nguén.

2.3. Tong quan ky thuat mo hinh hoa ludng twong tiac IFML

Su ra doi cia IFML 12 mot bude thay thé cho cac ki thuat mé hinh hoa
khong con pha hop, viéc tng dung IFML khdng chi gigi han trén nén tang Web ma
con duoc xay dung nham tao ra cac tng dung di dong trén nhiéu nén tang khac
nhau.

2.3.1. Giai thigu

Tién than caa IFML 1a mot ngdn ngir md hinh héa goi 1a Ngén ngit mé hinh
hoa Web (Web Modelling Language - WebML), duoc hinh thanh trong du an
nghién ciu Co sé ha tang thdng tin thdng minh nén tang Web(Web-based
Intelligent Information Infrastructures - W313 1998 - 2000) [17] duoc hd tro bai Uy
ban Chau &u. Ttr nam 1999, WebML di duoc sir dung cho sir dung dé phat trién
cac tng dung Web cbng nghiép nhu la cac thoa thuan nghién ciu véi cac cong ty
nhu Microsoft va Cisco Systems.

Vao nam 2001, d6i ngil cac 1ap trinh vién va ky su thiét ké da thanh 1ap mot
cong ty khoi nghiép véi muc tiéu phat trién, phan phdi va gisi thieéu WebRatio, mot
cong cu thich hop dua trén WebML. Ké tir d6, phat trién huong md hinh cho @ng
dung Web v&i WebRatio dd dugc 4p dung cho hang nghin tng dung trén toan thé
gidi bao gdm ca cac du an Ion trong nganh céng nghiép nhu cac tién ich (nudc va
nang luong), i chinh, hau can, thuong mai dién tir...

Budgc cudi trong lich sir phét trién 1a qua trinh chuan héa IFML tai OMG.
Viéc duogc chuan héa va cdng nhan 1a mot tiéu chuan cia OMG. IFML dugc OMG
gidi thiéu 1an dau vao thang 3 nim 2013 va duoc c¢éng bd ban Beta 2 nhu mot ban
chinh thirc vao thang 2 nam 2014.

IFML hd trg dac ta ky thuat cua cac tng dung dau cudi doc lap véi cong
nghé va nén tang s& trién khai. Trong tdm cua IFML nham mé ta vé cau trdc, hanh
vi ciia tng dung cung nhu cac twong tac ciia ngudi ding cudi, cac md ta vé cau tric
va hanh vi cua hé thong duoc gisi han trong nhitng khia canh ma né anh huéng
truc tiép dén trai nghiém nguoi dung. IFML dé cap dén nhiing van dé nhu sau cua
viéc mé hinh héa tng dung dau cudi:
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e Thanh phan caa khung nhin (View): Nhitng thanh phan nao cua giao
dién co thé truc quan hda, 1am thé nao dé té chac chdng, ching sé
duogc hién thi ddng thoi hay loai trir 1an nhau.

e Céac ndi dung cua khung nhin: Nhitng thanh phan noi dung nao dugc
hién thi tir thg dung cho ngudi dung, cac tham sb dau vao nao nguoi
ding s& cung cap cho ung dung.

e Cac su kién: Nhitng sy kién tuong tac nao duoc ho tro.

e Cac hanh dong: Cac thanh phan nghiém vu nao duoc kich hoat boi cac
su Kién.

e Céc hiéu ng cua su tuwong tac: CAc su Kién trén tac dong dén trang
thai ctia giao dién nhu thé nio.

e Tham sé rang buoc: Nhiing dir liéu nao duoc truyén gitra cac thanh
phan cua giao dién va cac hanh dong.

IFML thé hién nhitng khia canh trén sir dung mot ngdn ngit mé hinh hoa truc
quan dua trén cac tiéu chuan Kién trac huéng mé hinh MDA caa OMG. Vi nhitng
tng dung st dung md hinh Model-View-Controller (MVC) dién hinh nhu cac ung
dung di dong, IFML trong tdm vao thanh phan View. Hon nita, IFML md ta céch
cach View tham hiéu hay phu thudc vao thanh phan Model va Control cua tng
dung.

CU phép triru tuong caa IFML dugc dic ta béi bon thanh phan sau [17]:

o IFML Metamodel

e IFML UML Profile
e IFML Visual Syntax
e IFML XMI

Cac thanh phan va vai trd cua ching s& dugc dé cap mot cach khai quéat trong
cac muc tiép theo.

2.3.2. CU phap triru twong caa IFML
2.3.2.1. IFML Metamodel

Metamodel cua IFML dugc chia lam ba géi (packages) : Loi (Core), Mo
rong (Extension) va Kiéu dir liéu (DataType). Core chira cac khai niém xay dung
cac tuong tac co ban cuaa ngdn ngr hinh thic cua InteractionFlowElements,
InteractionFlows va Parameters. Core duoc mé rong bai cac khai niém cu thé trong
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go6i Extension véi cac hanh vi cu thé va phuc tap hon. DataType chua cac kiéu dir
liéu tdy bién duoc dinh nghia boi IFML.

Cac mo ta mac do cao cua IFML Metamodel duoc ciu tric theo cac tiéu chi
chinh nhu sau:

e M0 hinh IFML (IFML Model)

e M0 hinh ludng tuong tac (Interaction Flow Model)

e Céc phan tir ludng tuong tac (Interaction Flow Elements)
e Céc phan tir View (View Elements)

e Cac su kién (Events)

e Tham sb (Parameters)

e Céac noi dung rang budc (Content Bindings)

IFML Model

aMetaclass» «Metaclass»

< Core: ) «Metaclass»
IFML::Core: | +annotations selsment IFML::Core:: +element +constraints IEML=Care::
Annotation Eli t .
0.* 1 1 0. Constraint
+text : String [1] +id : String [1]
«Metaclass» sneractionFlowModelEl ' «Metaclass»
IFML::Core:: nteraction-lowledelEiements IFML: Core::
InteractionFlowModelElement | 0 NamedElement
+name : String [1]

+interactionFlowModelElements | 0..* T

HnteractionFlowModel |1

+viewpoints 0

«Metaclass» aMetaclass» ) ) ; aMetaclass» ‘ ) «Metaclass»

IFML::Core:: IFML::Core:: +interactionFlowMode! IFML::Core:: +fmiMode! IFML::Core::

Viewpoint InteractionFlowModel | 1 +fmiMadel| IFMLModel 1 +domainModel | DomainModel
. . ) . . +domainModel | 1
+interactionFlowModelViewpeint | 0.. +imiModel |1

+domainElements |0..*

«Metaclass»
IFML::Core::
DomainElement

i

«Metaclass» aMetaclass» aMetaclass» «Metaclass»
IFML::Core:: IFML::Core:: IFML::Core:: IFML::Core::
FeatureConcept| |DomainConcept BehavioralFeatureConcept | |BehaviorConcept

Hinh 2.2: M6 hinh IFML (IFML Model)
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IFML Model thé hién mot mé hinh IFML ¢ mic d6 cao cua tat ca cac phan
tar m6 hinh con lai. N6 chita mot M hinh ludng tuong tac (InteractionFlowModel),
mot md hinh mién (DomainModel) va c6 thé c6 thém diém nhin (ViewPoints).

M6 hinh ludng tuong tac dai dién khia canh nguoi sir dung cua toan bo tng
dung trong khi d6 ViewPoints trinh bay cac khia canh cu thé cua hé thong bang cac
tham chiéu t6i cac phan tir ludng twong tac (InteractionFlowElements) nhu mot
dinh nghia day du toan b tinh ning caa hé thong.

M6 hinh mién thé hién mé hinh nghiép vu cia ung dung nhu cic mo ta vé
noi dung va hanh vi dugc xir ly (hay tham chiéu) trong InteractionFlowModel.
DomainModel bao gém cac DomainElements nhu cac khai niém, tinh ning, hanh
vi va phuong phap (DomainConcept, FeatureConcept, BehaviorConcept, va
BehavioralFeatureConcept twong tng).

NamedElement 1a mot 16p triru twong thé hién I6p phan te (I6p chung nhat
trong mé hinh) biéu thi tén caa phan tir do.

Interaction Flow Model

«Metaclass»
IFML::Core::
IFMLModel

+ifmiModel |1

+interactionFlowModely1
«Metaclass»
IFML::Core::

InteractionFlowModel

#interactionFlowModel | 1

+interactionFlowMedelElements 0..*

«Metaclass»
IFML::Core::
InteractionFlowModelElement

T

|

«Metaclass» «Metaclass» «Metaclass» «Metaclass» «Metaclass» «Metaclass»
IFML::Core:: IFML::Core:: IFML::Core:: IFML::Core:: IFML::Core:: IFML::Core::
tionFlowEle t InteractionFlow Parameter P: terBinding P: terBindingGroup Exp [
+direction : Direction = in +anguage : String [1]
+body : String [1]

Hinh 2.3: M6 hinh ludng tuong tac (Interaction Flow Model)

M6t M6 hinh ludng twong tac chua tat ca cac yéu td cua ung dung vé khia
canh nguodi dung duoc thé hién boi cadc Phan tr md hinh ludng tuwong tac
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(InteractionFlowModelElement). Phan tir ludng tuong tac (InteractionFlowElement)
bao gém: Phan tir ludng twong tic (InteractionFlowElement), Ludng tuong tac
(InteractionFlow), Tham sb (Parameter), Tham s6 rang budc (ParameterBinding),
Tap tham sé rang budc (ParameterBindingGroup) va Thé hién (Expression).
Interaction Flow Elements 1a cac phan tir xay dung nén céac tuong tac, dai dién cho
mot phan caa hé théng tham gia vao cac tuong tac dugc két ndi bang ludng tuong
tac.

Interaction Flow Elements

+sourcelnteractionFlowElement+outinleractionFlows

«Metaclass»

. aMetaclass» R «Metaclass» S
IFML::Core:: 0% interactionFlowElement IFML=Core 1 O | eMLCore: e mheractonFlow
Paramster +paramelers 1| InteractionFlowEi ty ! 0." of 4 jonFlow 2
+direction : Direction = in ? HargetinteractionFlowElement  #ininteractionFlows jﬁ
+viewElements | «Metaclass» Metach <Meiacases aMelaclassn «Metaclass» «Melaclass»
+ | IFML::Core: IFML:Core: IFML:Core:: ML Gore: IFML::Core IFML:Core:: IFML:Core::
ViewElement | | viewComponentPart Action Pa nD&InitI;n Event NavigationFlow DataFlow
0.* | +viewComponentParls +inputPorts | 0.* 0.* +ou1pulPor151 tevent
+actions ..
+
viewContainer 0.1 1] +viewComponent +module |1 1| +module Yo"
«Metaclass»
«Metaclass» «Metaclass» Motaciases 0.1 IFML: Core:: 0.1
Core: IFML:Care:: —— - ) )
IFML-Cora: X ore IFML::Core interactionFlowExpression | InteractionFlowExpression +interactionFlowExpression
ViewContainer ViewComponent

ModuleDefinition

+isLandmark : Boolean
+isDefautt : Boolean
+isXOR : Boolean

+viewContainer ? 0.1

Hinh 2.4: Céc phan tir luong tuong tac (InteractionFlowElements).

Cac phan tir ludng tuong tac 1a mot trong nhitng khai niém chinh quan trong
cia IFML dai dién cho mot phan cua hé thong nhu cac Phan tir khung nhin
(ViewElements), Thanh phan khung nhin (ViewComponentPart), Hanh dong
(Action), PortDefinition va Sy kién (Event). Cac phan tir nay tham gia két ni cac
ludng tuong tac.

Tham sb (Parameter) 1a thanh phan duoc trao ddi truc tiép gitta ludng tuong
tac ctia cac phan tir ludng tuong tac nhu cac su Kién, cac hanh dong hay céc ludng
tuong tac.

Ludng tuwong tac (InteractionFlow) bao gébm Ludng diéu huéng
(NavigationFlow) va ludng dir liéu (DataFlow). Ludng diéu hudng két ndi céc su
kién va cac khung nhin nhu mot sy dap Gng cua twong tac nguoi ding. Ludng dir
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lidu gitip két ndi noi dung, dix liéu hién thi 14 két qua xu Iy cua Sy kién, Hanh dong
gitra cac khung nhin khac nhau.

ViewContainer c6 thé chza nhiéu thanh phan khung nhin khac nhau hay céc
hanh dong.

View Elements

+viewElements | “Metaclass»
IFML::Core::
ViewElement

+viewContainer |0..1
+parentViewComponentPart 1
«Metaclass»

0.*

«Metaclass»
Core: «Metaclass»
Vil:v':rmc_;(n:rar:.\.ar V-IF'\;L“CWQ:: t tviaw.ompanent o IFML:Core:: 0.t
isLandmark : Bool o omponen 1 1 +yiewComponentParts | ViewComponentPart | +subViewComponentParts
+isLandmark : Boolean
+isDefault : Boolean
+isXOR : Boolean
«Metaclass»
«Metaclass» IFML: Extensions:: Metaclass» «Metaclass» «Metaclass» aMetaclass» «Metaclass»
IFML:E e Window IFML:: ions:: IFML:: ions:: IFML::Extensions:: IFML::Extensions:: IFML::Extensions::
15..
Menu +isModal : Boolean List Details Form Field Slot
+isNewWindow : Boolean

Hinh 2.5: Cac phan tir khung nhin (ViewElement)

Cac phan tir cia mot md hinh IFML c6 thé nhin thdy & mac d6 giao dién
duoc goi la View Elements bao gom View Container va View Component. View
Container la cac khung nhin chta cac View Component khac. Cac View
Component gidp hién thi noi dung, dit liéu hay cac tuong tac dau vao tir ngudi st
dung.

Mot View Container c6 thé 1a cé dinh (landmark), 1a mic dinh(default) hay
loai trir 1An nhau(XOR). Mét dang cua View Container 1a Menu, thé hién tap hop
cac phan tir ¢6 kha ning tuong tac hoic lién két dén cac View Container khéc.
Menu khéng thé chira cac View Container con hay View Component.

View Component ¢6 thé duoc cu thé hoa nhu cic danh sach(List), chi
tiét(Details) va biéu mau(Form).
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Parameters

+nlnteractionFlows 1

«Metaclass» . rBndingG ’ «Metaclass» 0. +argetinteractionFlowElement «Metaclassn
IFML::Core:: parametersindingtsroup IFML::Core:: IFML::Core::
ParameterBindingGroup | 0.1 +interactionFlow | /nteractionFlow | +outinteractionFlows 1 InteractionFlowElement
0.r +sourcelnteractionFlowElement
+parameterBindingGroup |1 1 | tinteractionFlowElement
«Metaclass» «Metaclass»
IFML::Core:: IFML::Core::
NamedElement InteractionFlowModelElement
+name : String [1]
T 0.* frparameters
+parameterBindings y1..* |
«Metackass» +parameterBinding +sourceParameter «Metaclass»
IFML::Core::
IFML:Core:: |1 1
- Parameter
ParameterBinding | +parameterBinding HargetParameter [——— ——
+direction : Direction = in
1 1

Hinh 2.6: Cac tham sé (Parameters)

Parameter 1a cac phan tir lwu giit gia tri duoc sir dung boi cac ludng tuong tac
gitra cac phan tir ludng tuong tac. Cac tham sb c6 thé duoc &nh xa t6i cac yéu td
giao dién ngudi dung nhu ViewComponent. Céc tham s rang budc gidp két ndi di
liéu, ndi dung hién thi gitta cac ViewComponent khac nhau nhu 1a két qua cta cac
su kién duoc kich hoat boi ngudi ding hoic hé thong.

Tham sé ¢d thé 1a dau vao, dau ra hoic ca hai. Tham sé mic dinh duoc hiéu
la tham sb dau vao, Mot tham sé dau vao cho phép mot phan tir luong tuong tac
nhan mot hoic nhiéu gia tri thong qua mot ludng diéu hudng hoic mot luong dix
liu. Mot tham sé dau ra cho phép mét phan tir ludng twong tac thé hién dit liéu con
mot tham s6 bao gom ca hai vai tro dau vao/dau ra s& bao gém ca hai hanh vi.

Mot rang buoc tham sé lubn kém véi mot ludng tuong tac cd thé dugc tap
hop thanh tap rang budc tham sé(ParameterBindingGroup), gilp rang budc nhiéu
thong tin dix liéu theo cac ludng tuwong tac.
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Events

«Metaclass»
IFML::Core::
InteractionFlowElement

i

«Metaclass» +actitalionExpression | 0.1
IFML::Core::
InteractionFlowExpression «Metaclass activ ssii
JFML: Core: +activationExpression
i " (U]
#nteractonFlowExpression | ActivationExpression «Melaclassn
IFML:Core:: k
<activationExpression |0..1 +action
iewElement| 0.1 Action
«Metaclass» " «Metaclasss
sevent | IFML:Core:: [ 27" IFML:Core::
] Event (01 ViewElement
i 1.
1 +viewElement
Metaciasss «Melaclassn
IFML:Core: E‘:“:‘E'C;’E . . Pt
ThrowingEvent atchingEven o +viewComponentPa
? “tviewElementEvents 0.1
«Metaclass»
IFML:Core:: +viewElemeniEvents rviewComponentPart EML-C +subViewComponentParts
aMetaclass» ViewEl tEvent v -Core:
VML Corer: «Melaclass» tewElemeantEvent [ p, 0.1 ViewComponentPart | 0.”
o +systemEven IFML::Core::
| : 0." 1 §
:;Dnug;:agsjr”glf[“glﬂl “iageringBxpressions | ype - SystemEventType % +parentViewCompanentPart |1
T IFML::Exlensions:: IFML::Exlensions::
«Melaclassn «Metaclass» O o
IFML::Extensions:: IFML::Core::
©OnLoadEvent ActionEvent [, faclnEvents
aMelaclass» aMetaclass» 0.*
IFML:Extensions:: | |IFML::Extensians::
SetContextEvent JumpEvent
¥ +andingEvent |  ‘Metaelassy
s - o IFML::E =
LandingEvent

Hinh 2.7: Cac su kién (Events)

Sy kién xay ra cd thé anh hudng dén trang thai cia ung dung, ching la thé
hién con cua c4c phan tir ludng tuong tac. Su kién bao gom hai loai chinh: Catching
Events (su kién duoc kich hoat trong giao dién ngudi ding 13 khoi dau cho sy thay
d6i vé giao dién) va Throwing Events(Su kién duoc tao ra boi cac giao dién nguoi
dung).

Cac ViewElementEvents la cac tap con cua cac ViewElement lién quan, diéu
nay c6 nghia 12 ViewElement c6 thé chira cac su Kién cho phép nguoi ding tuong
tac voi hé thdng bing vién tac dong vao cac lién két hay cac ndt. ActionEvents tao
nén cac Action lién quan, mot Action co thé kich hoat ActionEvent trong qué trinh
thuc thi caa né hoic khi né két thuc.

SystemEvents 1 cac su kién doc 1ap & mac do caa mod hinh ludng twong tac.
SystemEvents 1 két qua viéc thuc thi cac Action.
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Content Bindings

«Metaclass»
IFML::Core::
ViewComponentPart
Y
«Metaclass» :‘:‘h:ia'gzsr:” «Melaclass»
IFML::Core:: ContemtBind *action | |FML:Core:
Expression on inding 0.1 Action
+uniformResourceldentifier : String [0..1]
+language : String [1]
+body : String [1] T
T 1| +dynamicBehaviar
«Metaclass» . «Metaclass» «Metaclass» +dynamicBehavior
IFML::Core:: SeondtianalExpression IFML::Core:: IFML:Corer: "5
ConditionalExpression | 0.* +dataBinding 1 | pataBinding DynamicBehavior|
h 1
0.1 +dalaBinding +dynamicBehavior toehaviorConcept |0
" +visualizationAttribute +dataBinding |1 +behavioralF eatureConcept | 0..1 «Metaclass»
B ) 0. IFML::Core::
IFML::Core:: +domainConcept | 1 «Metaclassy BehaviorConcept
VisualizationAttribute IFML=Core:
aMetaclass» . "
IFML::Core:- BehavioralFeatureConcept
+visualizationAttribute (0.1 D inC ¢
+featureConcept |1 emaintoncep
«Metaclass» T «Melaclassy :‘:';‘L“C'a“”
IFML::Core:: IFML::Core:: ~oore:
«Metaclass» : UMLBehavior
FeatureConcept |EML: Core: UMLBehavioralFeature
.:r UMLDomainCencept umiBehavioralFeature 101 -umiBehavier [ 0..1

«Metaclass» -umiDomainConcept | 0..1 +behavioralFealure |0..1

IFML.Core.. +classifier 0.1
UMLStructuralFeature

-umiStructuralFeature |0..1

+slrucluralFealure (0.1

Hinh 2.8: Cac noi dung rang budc (Content Bindings)

Céac thanh phan khung nhin thé hién noi dung theo cac noi dung rang budc
trong ludng tuong tac, Content Binding c6 thé 1a bat ky kiéu dir liéu nao. Content
Bindings bao gém hai khai niém chinh : DataBinding (C4c rang budc dix liéu cé thé
la bat ky loai dir liéu nao nhu file XML, cac truong trong mot co so dir liéu...) va
Dynamic Behavior (Thé hién cho mot noi dung truy cap, mot noi dung logic nghiép
vu nhu mot service tra vé két qua sau khi goi ti).

2.3.2.2. IFML UML Profile

IFML UML Profile dinh nghia cu phap trén co s UML nham thé hién céc
m6 hinh IFML. Pic biét, UML profile ma rong cac khai niém vé luge d6 UML bao
gom : Class Diagram, State Machine va Composite Structure Diagram. Muc dich
cua UML Profile nham mé rong cac UML Metamodel bang cach tdy bién n6 theo
cau truc IFML.
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UML Profile cho IFML dya trén viéc sir dung céc thanh phan caa UML bao
gom ca thanh phan co ban va thanh phan déng goi (packaging components), cac
I6p va céc khai niém khac.

Mot vi du vé IFML UML Profile dugc thé hién trong Hinh 2.9.

«Metaclass»
DirecfedRelationship

r

«stereotype»

InteractionFlow
«stereotype» «stereotype»
DataFlow NavigationFlow

Hinh 2.9: Khudn mau thanh phan ludng tuong tac
Cac md ta va thé hién d6 hoa duoc thé hién trong Bang 2.1.

Bang 2.1: Bang khudn mau thanh phan ludng tuong tac.

Stereotype UML Metaclass -{::] glﬁi? Constraints Icon
. . ‘ Must be
«DataFlows UML.::Kemmel::DirectedRelationShip associated with a .- v
ParameterBinding *
«InteractionFlow» | UML::Kemel::DirectedRelationShip
«NavigationFlow» |UML::Kernel::DirectedRelationShip /v

Khuén mau InteractionFlow thudc vé Metaclass DirectedRelationship duoc
thé hién bai hai khudn mau con l1a DataFlow va Navigation Flow. DataFlow c6
rang budc 1a phai duoc két hop véi cac tham sé rang budc.

2.3.2.3. IFML Visual Syntax
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IFML Visual Syntax cung cap cac cu phép truc quan chuyén biét dé thé hién
cac moé hinh IFML mét cach ngan ngon. Cu thé, nd cung cip mét luge dd dac biét
c6 kha ning thé hién céc khia canh cua giao dién ngudi dung riéng biét véi cac
lwgc do IFML.

2.3.2.4. IFML XMI

Cung cip dinh dang chuyén mé hinh, danh riéng cho cac cong cu doc 1ap.
Tiéu biéu 1a lugc @6 trao ddi (IFML Diagram Interchange - IFML DI). IFML DI
tao diéu kién trao d6i luge 6 IFML gitra cac ¢ong cu md hinh hoéa hon 1a dung dé
thé hién cac lugce do trong ting cong cu riéng biét. Cac Metamodel cua IFML DI
dugc dinh nghia theo co s MOF metamodel, do d6, cac thé hién cua nd cd thé
duoc tuan ty hoa va chuyén ddi st dung XMI.

2.3.3. CU phéap cu thé dang dd hea cia IFML
IFML bao gém 7 khai niém chinh va céc thé hién d6 hoa tuong tmg duoc
biéu dién trong Bang 2.2 [22].

Bang 2.2: Cac khai niém chinh caa IFML

Khai niém Y nghia Theé hién do hoa | Vi du
View Container | M@t phan ti cua Man hinh nén hién
giao dién bao gom 49 Login a thi dang nhap.

cac noi dung hién
thi va hd tro tuong
tac vai cac View
Container khac

View Mét phan tir cua Mot list view thé
Component giao dién dé hién hién danh séach cac
thi c&c noi dung Message List thanh vién trong
hay cac tham s6 mot nhom.
dau vao
Event Mot su kién xay ra Su kién dang nhap

va tac dong dén
trang thai cua ung

dung
Action Mot phan cua logic Hanh dong ding
nghiép vu duoc goi nhap
bai Event Send
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Navigation Flow

Mot rang budc
tham sd dau vao va
dau ra. Nguon
duoc lién két véi
cac tham s6 dau ra
ma n6 nhan dugc
va chuyén tham sé
dau vao t6i dich

Chuyén tir man
hinh danh sach
nhén vién dén man
hinh théng tin chi
tiét voi tham sb 1a
ma nhan vién bang
Navigation Flow

Data Flow

Chuyén dix liéu
gitra cac View
Components hay
Action nhu 13 két
qua cua tuong tac
nguoi dung trudc
do

Parameter
Binding Group

Tap hop cac tham
s6 rang budc duoc
kém theo ludng
tuong tac (nhu
Navigation Flow
hoac Data Flow)

< <ParamBindingGroup> >
Title < AlbumTitle
Year - AlbumYear

Mot luoc d¢6 IFML bao gom mét hoac nhiéu View Container 1a mot giao
dién bao gdm mét hoic nhiéu phan ti: cho phép thé hién noi dung hién thi va céc
twong tac hd trg. Nhu vi du ca sir dung Login trong Hinh 2.10, View Container la
khung nhin Login noi chta mot View Component bao gdm cac truong dé thé hién
noi dung va tuong tic voi ngudi dung (truong tai khoan - username, mat khau -
password va nat dang nhap - Login).

Déi chiéu voi mot ang dung Model - View - Controller truyén théng, IFML trong
tam vé phan View, IFML md ta céch thic cac View tham chiéu hay phu thudc vao
Model va Control caa tng dung. Méi quan hé gitra IFML va md hinh MVC bao

gom [22]:

e V6i thanh phan View: IFML thé hién cac thanh phan giao dién, cac
mo ta va thé hién cac dir li¢u s& tuong tac truc tiép véi ngudi dung.
e V6i thanh phan Controller: IFML cho phép nha phat trién xac dinh
nhitng anh huong cua twong tac nguoi ding va cac sy kién hé théng.
Xay dung cac sy kién lién quan ma céc Controller s& diéu khién.
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e V6i thanh phan Model: IFML cho phép dic ta cac tham chiéu dén cac
dbi twong di liéu nham thé hién trang thai cua tng dung va dua ra cac
hanh dong phu hop véi tuong tac ctia nguoi dung.

4
{31&= Weekly Meal ®
WeeklyMeal
4 = ’
+f] Login o Vizey
= = P
) Error Port__y SHERSS Fort

Login v 4® > W

D T8 togn ) New &

| 1 N '.“ B M

A

2 Parameter Bindings
Password - Password
Username - Username

Hinh 2.10: Man hinh ding nhap login vai thé hién IFML

Mot cach tryc quan, c6 thé quan sat dang thé hién cta tng dung dau cudi
tuong ung Vvaéi ca st dung dang nhap nhu Hinh 2.11.

% .al100% WM 11:17 =) @ -

Home Menu Weekly Meal

Login Meals in week

Username ‘ E-ﬂltfpday

mandatory value
Fried fish

Password
mandatory value

Login \ —">

Tuesday
Fried Rice

Egg

i Wednesday

Bean soup
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Hinh 2.11: Man hinh dang nhap login trong tng dung dau cudi

Duéi thé hién dau cubi, View Container 12 man hinh Login va Weekly Meal
sau khi loai bo céc thanh phan View Component.

View Component la thanh phan thé hién dir liéu, tuong tac truc tiép véi
nguoi ding dugc chia trong View Container. O vi du trén ung dung dau cudi,
View Component turong (ng Voi truong username/password/nut Login.

Event tuong tng véi sy kién Login ¢ thé nhin thay trén View Container,
tuy nhién Event khéng truc quan nhu View Component nén khong thé nhin thay
trén giao dién tng dung dau cudi. Event la sy kién khi nguoi dung 4n nat Login dé
dang nhap vao hé thong.

Action tuong tu nhu Event ciing khong phai 1a dbi twong truc quan twong tac
truc tiép v6i nguoi dung, nhu vi duoc thé hién trong Hinh 2.10, Action & day la
Login. Action dugc goi bdi su kién, khi su kién Login dugc nguoi dung kich hoat
bang cach an nat Login, su kién Login s& duoc kich hoat nham kiém tra xac thuc
cua thong tin dang nhap. Bén trong Action la cac ludng xi 1y logic nham dua ra két
qua cudi cuing nhu Hinh 2.12.

[D] Success Port

< [_?j"< |
i "

Internal Error

[D] Error Port

,
Yy

Hinh 2.12: Minh hoa hanh dong Login
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Tai minh hoa nay, hanh dong Login duoc tra vé gia tri thanh cong (success
port) hay 16i (error port) dé dua ra cac xu 1y twong (ng cho timg trudng hop.

Navigation Flow gitp diéu hudng xa Iy khi su kién Login dugc goi boi
ngudi dung, theo vi du Hinh 2.10, Navigation Flow diéu huéng tir man hinh ding
nhap téi hanh dong Login va diéu hudng toi man hinh tiép theo néu xac nhan thanh
cdng (success port), trd vé man hinh Login néu xac nhan that bai (error port).

Data Flow gilp chuyén théng tin dit liéu giira cac thanh phan View ciing
tham sb rang bugdc nhat dinh, khéc biét gitta Data Flow thudng st dung dé két néi
cac thanh phan cuing View Container hoac trong ciing sy kién vai nhau.

Parameter Binding Group thuong di kém Navigation Flow hay Data Flow,
tap cac tham sé rang budc nay gitp chuyén chinh xac nhiing thdng tin tir nguén dén
dich. Tham chiéu trong vi du Hinh 2.10 thi tap cac tham s rang budc ¢ day la
username va password.

2.3.4. Co ché sinh ma nguon

Ngon ngit IFML 1a mot ngdn ngit cap do ngdn ngir doc 1ap nén (PIM) trong
kién trac huéng mé hinh [22]. T4c gia dua ra hai cach tiép can thich hop nhat cho
qué trinh sinh ma tu dong trong phaét trién tng dung véi IFML nhu Hinh 2.13.

Platform Independent Model (PIM)
MM MaM
+
- Cross Platform
PSM F ralmcu-nrl-:
Specific Model
(FSM)
MIT M2T MaT Ma2T
- 3 w L 4
Native MNative Cross Platfonn Cross Platform
Code Code Code Code

(1) (2) (3) (4)

Hinh 2.13: Cach tiép can sinh ma tu dong trong phét trién ¢ng dung huéng md hinh
voi IFML

Vé ly thuyét, cach tiép can s6 3 va sb 4 1a hai cach tiép can chinh xac nhat
cua phuong phap phat trién phan mém sir dung ky thuat mé hinh hoéa ludng twong
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tac IFML. M6 hinh doc 1ap nén dugc xay dung tir mot DSL & day 1a ngdn ngir md
hinh hoa ludng tuong tac IFML dugc chuyén doi thanh cac ma ngudn da nén tang
nhu HTMLS, JavaScript... qua bo chuyén di M2T (céch tiép can sb 3) hoic qua
budéc trung gian nhiam chuyén d6i thanh cac md hinh phu thudc framework da nén
tang str dung bo chuyén d6i M2M (céch tiép can sé 4). Cac ma nguodn nay duoc Sir
dung truc tiép dé xay dung phan mém trén nén tang Web hoac giri dén framework
chuyén biét dé chuyén doi thanh cac tng dung trén tirng nén tang riéng biét.

WebRatio dua ra hai ung dung chinh va cach tiép can caa IFML trong phéat
trén ang dung Web va tng dung di dong duoc mé ta trong minh hoa Hinh 2.14 [22]

WebRatio IFML % WebRatio IFML <S¢
Modelling Web l, Modeling | Mobile '\ [le
Environment Environment

(Web) (Mobile)

[ Domain model (ER, Class) |

\ Business logic model |

Web
generator

Mabile
generator

Web App
[ J HTML5 + CSS + JS

[ Cordova / PhoneGap |

Hinh 2.14 : Ung dung IFML trong phét trién phan mém

Trong pha thiét ké, mé hinh IFML duoc nha phat trién thiét ké trong moi
truong duoc cung cip boi WebRatio cho phép md hinh héa mot ung dung Web
thuc thu hoic mot tng dung di dong. N6 cho phép nha phét trién chuyén doi cac
md hinh nhu mé hinh mién (Domain Model), mé hinh logic nghiép vu (Business
logic model) tir moi truong moé hinh hoa nay sang moéi trueong mo hinh hoa khéc.

Céc bo sinh ma sinh ra cac ma ngudn c6 kha niang chay va cé thé dugc dong
goi thanh céc file chay cua ung dung cé thé chay truc tiép trén nén tang twong ung.
Cac tng dung duogc xay dung trén co so tiéu chuan JEE-HTML5, iOS va Android.

2.4. Ky thuat IFML trong phat trién #ng dung di dong

WebRatio phat trién Webratio Mobile Platform (WMP) 1a mét IDE dua trén
Eclipse nham hd trg phét trién tng dung di dong str dung ky thuat IFML. WMP st
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dung PhoneGap phién ban Cordova nhu mét ¢éng cu trung gian nham xay dung
ung dung di dong nhu minh hoa Hinh 2.15 [22].

WebRatio IFML <<
Modelling Mobile l,

Environment

(Mobile)

Mobile
generator

[HTMLS + CSS +JS

[ Cordova / PhoneGap |

Hinh 2.15: Webratio Mobile Platform va PhoneGap Cordova

Nhu di trinh bay trong muyc 1.3.3. Phét trién phan mém huéng mé hinh trong
lap trinh di dong, ban chat cua PhoneGap trong viéc xay dung cac ung dung di
dong 1a sir dung cac cdu tric Web nhu HTML5, CSS, JS dé xay dung mot ¢ng
dung chay trén nén tang Web nén WMP ciing thira huong kha nang nay. Tuy nhién,
WMP va PhoneGap ciing cung cap cac APl cho phép sir dung tryuc tiép tinh ning
g6c nham nang cao hiéu suat tng dung va ting trai nghiém nguoi ding.

WMP tap trung vao céc khia canh chinh sau day:

e M6 hinh mién: HJ tro thiét ké cac mé hinh mién sir dung lugc d6 16p
UML.

e Thiét ké dau cudi: Hb trg thiét ké lugc dd IFML bao gém ca viéc xay
dung cau trdc IFML va mé rong tly thudc vao cac tinh ning do nha
phat trién cung cap.

e Anh xa dit liéu: Cho phép khai béo va lién két dén co s dir liéu nhu
SQL. Cac co so dit liéu thuong duoc st dung dang khach - cha (client
- server) hon 14 t6 chuc Iuu trit dix liéu trén chinh thiét bi.

e Thiét ké l6p giao dién: WMP cho phép nha phét trién thiét ké cac giao
dién noi nguoi dung truc tiép tuong tac véi hé thong. Véi viéc tinh
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chinh c&c View Components, View Container hay cac View Elements
giup xay dung duoc I6p giao dién hoan chinh.

e Sinh ma: WMP ty dong sinh méa tir cac mé hinh IFML, mau giao dién
hay cé4c su kién thé hién trén lugc d6 IFML thanh cac tng dung dang
g6c nhu Android hay iOS. Viéc sinh mé nay duoc thyc hién tryc tiép
trén may chit dam may (Cloud server) duoc cung cap boi nha phét
hanh cong cu.

Viéc tng dung IFML trong linh vuc di dong con gilp thé hién nhimg tuwong
tac phuc tap cia ngudi ding. Hinh 2.16 m6 ta mot truong hop cu thé cho tuong tac

~ 11

"cham gitr"(Long press):

List ‘ Book
“ Games
Edit list
‘ Books
Delete list
LongPress
& scan Q =]
List
Options
«List» Lists w T
[

«Details» List

(b)

«DataBinding» List ]

DataBinding» List [ia ,;T*ﬁ
‘ = e J ]Options
. _/ «lLongPress» | |

& )
\ 7\
1 y

Edit list Delete list
Hinh 2.16: Su kién duoc sinh baéi tuwong tac nguoi dung.
Sy kién Options duoc kich hoat boi twong tic ngudi ding bang twong tac
"cham git" tur tng dung trén Hinh 2.16 (a) duwgc mo hinh héa véi IFML nhu Hinh
2.16 (b).

WebRatio cho phép nha phat trién xay dung luoc do twong tac IFML cua
tng duyng, tir d6 sinh ma ngudn dudi dang file chay truc tiép cta ung dung. Phan
tiép theo, noi dung luan van trinh bay cac budc xay dung mét tng dung di dong sir
dung ky thuat IFML véi cong cu md hinh héa ludng tuong tac-WMP.

42



2.4.1. M6 hinh mién

M6 hinh mién dugc sir dung theo chuan UML, WMP cho phép xay dung mé
hinh mién truc tiép trén wng dung véi thé Domain Model. Md hinh mién dugc xay
dung theo chuan UML thong thuong. Pay 1a co so thuc hién mé hinh hoéa ludng
tuong tac cho cac budc tiép theo. Hinh 2.17 thé hién man hinh xay dung mé hinh
mién véi WMP.

-
MM ole MAzied Mo FaaLlL lation

et hano - Mool JIVE, V- SN W ooy Plasor Commenty L3
Fle T Yew Nogee Semih Pt B Wedow Moy
RO BRI I RN L L R 7 | [ e
, e T 0w 2 Pac D Oe T Mesliote FMR Vel £ UCIFML 31 Logm Tetforgude 1 Teuth TekSigoup "
= .. R
Rl e ¢y (= R 9 QG Q ¢ i £
- Coman Modet
= Appt
- Ao User " packet
T oy
- (=] M
- = claws
\
4

Model lst

",

o Project 7 Domun Modet | (D App View (' Action Defieions | Liyout

Hinh 2.17: Domain Model vdi WMP

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

2.4.2. M6 hinh hoa ludng twong tac

Thuc hién tao méi Mobile Project va & App View dé bat dau xay dung mo
hinh héa. Céac khai niém chinh caa IFML va thanh phan cia WMP dugc md ta
trong minh hoa Hinh 2.18.
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Hinh 2.18: M6 hinh hoa luong tuong tac véi WMP
4 A ) A N A r A = A A
Céc phan to mé hinh luong tuong tac IFML dugc thé hién trén WMP bao
A
gom :

- View Container: bao gom mot man hinh (Screen), nhiéu man hinh (Screen
Set) va man hinh thanh céng cu (Toolbar)

- View Component: Bao gom View chi tiét (Details) dé thé hién cac thong
tin cing trong Mot trudng, danh sach (List) dé thé hién mot danh séch thong tin,
biéu mau (Form) cho phép nguoi ding tuong tac véi thdng tin va cau tric
(Hierarchy) dé thé hién cac thdng tin dang cau trac. Khi str dung View Component,
nha phét trién phai chinh stra bé cuc mét cach hop Iy trong thé Layout

- Action: Bé dinh nghia va két ndi cac hanh dong, khi thém mot hanh dong
mai, nha phat trién phai khai bao hanh dong nay trong thé Action Definition.

- Flow: Bao gom Navigation Flow cho phép diéu hudng giita cac view khéc
nhau kém theo céc tham s rang budc hoic str dung tham sé rang budc mic dinh,
Data Flow cho phép chuyén thdng tin dit liéu giita cac View Component. Cac tham
s6 rang budc dugc thém vao boi nha phat trién, néu khdng s& khong c6 tham s
rang budc cho Navigation Flow tham sé rang buoc méc dinh cho Data Flow.

- Events: Bao gom su kién chon (On Select Event) xtr Iy nhitng tuong tac
chon twong tng cua ngudi dung, su kién thdng béo (Notification Event) nham xu ly
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nhitng su kién thong bao tir hé thong hoic dén nguoi dung, su kién gui di (Submit
Event) nhiam Xt 1y cac twong tac xac nhan hoic gui di thong tin tir ngudi ding va
su kién tro lai (Back Event) nham quay lai man hinh cil.

- Utility Components: La tinh ning duoc cung cip nam ngoai khudn khéd
dic ta ky thuat IFML dé danh riéng cho Iap trinh tng dung di dong, bao gdom
Selector cho phép tuong tac véi co so dir liéu, Barcode, Calendar va Map cho phép
str dung truc tiép cac tinh nang gbc twong Gng trén thiét bj.

2.4.3. Co ché sinh ma ngudn trong linh vye di dong
Qua trinh bay trong muc 2.3.4. Co ché sinh ma nguon, céch tiép can sb 4 ap
dung IFML trong linh vyc di dong duoc dién giai nhu Hinh 2.19:

Platform Trantomation| CTOSS P latform Trasstomation | Cross-Platform
Independent Framework »

. Code
Model Specific Model

¥
| Platform APIs l

G5 14 ) O
Hinh 2.19: Céch tiép can PIM - CFS - CPC [8]

PIM biéu dién bséi IFML dugc chuyén dbi thanh mé hinh phu thudc
framework da nén tang (CFS) qua bo chuyén d6i M2M. Sau d6, CFS duoc chuyén
ddi thanh ma ngudn da nén tang qua bo chuyén doi M2T va xay dung thanh céc
ting dung di dong trén nén tang twong tng qua cac API cia framework da nén tang.
Tuy nhién, céch tiép can nay chua chinh xac cho qué trinh phét trién ang dung di
dong véi IFML. Qua noi dung nghién ctiu cia luan van, tc gia dé xuat cach tiép
can cho quéa trinh sinh m&, xay dung @ng dung di dong véi IFML dugc thé hién
trong Hinh 2.20.

Y

- |
A

Requirements MzT
Transformation Cordova App

Specification >
IFML + UML) | Groovy « ANT, (JS+HTML+CSS)

[ build.phonegap.com |
T T
¥

h
|' Androicll l i0S
App App

Hinh 2.20: Co ché sinh ma ctia IFML trong phat trién ang dung di dong
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WebRatio sir dung mot nén tang sin c6 cho ky thuat sinh mi tuy dong:
Apache Cordova. Y tuéng chinh la sinh ma HTML5, CSS3 va JavaScript tir cac mo
hinh doc 1ap nén IFML, sau d6, cic mi ngudn nay duoc dong goi boi framework
Cordova va gui téi may chu PhoneGap Build dé c6 thé xay dung wng dung truc tiép
dué6i dang file chay cho Android (apk) va iOS (ipa). Kién tric c6 thé dugc md ta cu
thé hon trong Hinh 2.21[18]:

Apache Ant + Groov
(IFML) A P Y Apache Cordova

Domain model, GUI | 1) | Mobile Engine and )
and Business logic Template (2) | HTMLS +CSS + JS

(1): Sinh ma ngudn tir md hinh IFML build.phonegap.com

(2): Dé’ng 261 ma ngu(;)r} voi Cordova container (3.4 )/ (3. )\

(3.a): Ung dung Android (apk)

(3.b): Ung dung i0S (ipa) Android App i0S App

Hinh 2.21: Kién tric phéat trién tng dung di dong da nén tang cta IFML.

B sinh mi phan tich mé hinh dau vao tuan tu hoa dudi dang céc file XML
(XMI) véi tat ca thong tin vé dit liéu tng dung, dit liéu twong tac va tao ra tat ca
cac ma JavaScript, HTML can thiét dé c6 thé chay tng dung dudi dang tng dung
di dong trén nén tang Web. Nhu vay, ban chat viéc xay dung tng dung di dong voi
IFML 12 viéc chuyén doi sir dung mo hinh M2T dé sinh cac ma JavaScript, HTML
tir cac mo hinh IFML. Cac cong doan con lai dé tao nén céc tng dung di dong duoc
WebRatio sir dung may chu caa Adobe 1a PhoneGap - Cordova. Viéc thé hién ung
dung dudi dang "nhin va cam nhan" duoc dua trén cac file CSS3 co ban, chung
chaa cac luat chung cho mau thiét ké twong tac ung dung di dong. Tuy nhién,
WebRatio khong khuyén khich cac nha phat trién thay d6i md ngudn cia ang dung
dugc sinh ra ma thay vao d6 1a viéc thay ddi cac luat chuyén nhiam tao mot ang
dung hoan hao hon [18].

2.4.4. Sinh &ng dung

WebRatio cho phép nha phét trién sinh tng dung va gia lap trén may cha
dam may cta ho hoic sinh ung dung géc truc tiép dudi dang file chay (apk V&i
Android hay ipa voi iOS). Bé thuc hién viéc nay, st dung tinh ning Generate and
Run cho viéc chay ung dung trén thiét bj gia lap hay Build dé sinh truc tiép tng
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dung dudi dang file chay cho hé diéu hanh di dong twong tng. Hinh 2.22 md ta
man hinh sinh @ng dung dudi dang file chay va Hinh 2.23 thé hién man hinh tng
dung gia lap trén may chi dam may. Mot phuong phap sinh ng dung khac truc
tiép trén kho ung dung cua hé diéu hanh nhu Google Play hay Apple App Store 13

st dung phan mém WebRatio Mobile Developer dé chup anh Bar

Code trén man

hinh giao dién may chu dam mAy, cach s& dua nha phat trién dén ¢ng dung cua

minh trén kho ung dung thé hién trén minh hoa Hinh 2.24.

2% Build Configurations NITREGCGEEEEEEE ===
Create, and run i} ’
€ Missing project - -

x| B 3~ Name: MealNote IFML_00 - Android
e filtes t& 0 Main . 3® Model| [ Providers| & Tasks
- Mobile - Android Project
MealNote_IFML_00 - Android

@ Mobile - i0S

Properties
=
App Name:
App Id: =
App Version: -
Build Mode: © Debug Release 3
Keystore File: Browse... | [ Create...
Keystore Password:
Key Alias: =
Key Passwor d:
Target Devices: B Phone Tablet
Accoun t Manager App Id:
Reload from Project
Filter matched 3 of 5 items
@ Close

Hinh 2.22: Sinh tng dung gc véi tinh ning Build

16842181

Hinh 2.23: Gia lap tng dung véi may chu dam may
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b B g 08 2@ #e N3 .l 63% 6 11:08
MealNote IFML Ver00  synaus tosrsomu

® Home
WEB "0 RATIO —

Your Mobile Application is now ready to be tested Login

Username

Password

o emulator reguires Gooale Chrome.

Mabile Developer aop
tt0192.168.42.181:

PUCATION USING your Modiie device

%
[ Write Address ] E '

Note: Download and install WebRa b Developer free app from
3-finger tap returns here a Cnnls Plo Aiin Gtnra
4-finger tap refreshes - S

Hinh 2.24: Tich hop ting dung thuc té qua kho tng dung sir dung phan mém
WebRatio Mobile Developer.

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

Véi nhiéu wu diém trong qua trinh phat trién phan mém, dac biét trong linh
vuc phét trién @ng dung di dong, IFML 1a mot ki thuat tot cho viéc cai thién, nang
cao hiéu suat trong phét trién phan mém. Tuy nhién, con nhiéu cau héi vé hiéu qua
ting dung k¥ thuat IFML vao phét trién tng dung di dong nhu:

(1) C6 thé ap dung k¥ thuat IFML dé xay dung (ng dung di dong trén tat ca cac
linh vuc khong (tro choi, tng dung tién ich, trng dung giai tri...)?

(2) Chi phi cho qué trinh phét trién phan mém véi IFML so véi phuong phap
truyén thdng ra sao?

(3)Giao dién cua cac tng dung xay dung véi ki thuat IFML trén quan diém
nguoi ding va nha phét trién co tét khéng?

(4) Cac ung dung dugc xay dung véi IFML c6 tuong thich tot véi phan cing va
hé diéu hanh hay khéng?

(5)Hiéu suat cua tng dung duoc xay dung véi IFML c6 tét khdng? Trai nghiém
ngudi ding thé nao?

(6) Téc do (thoi gian) phat trién tng dung véi IFML c6 nhanh khéng?

(7) Cac cong viéc sau khi trién khai ung dung bao gom: bao tri, ndng cap cua
ung dung co kha thi khdng? Hiéu qua ra sao?
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(8) Trén quan diém nha phat trién, cac cong cu, thu vién hd tro dé xay dung tng
dung véi IFML c6 tét khdng?

Vi muc tiéu lam r6 nhitng cau hoi dat ra cho qué trinh xay dung tng dung
di dong véi ki thuat md hinh héa ludng twong tac IFML. Ludn vin 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.

2.5. CAc tiéu chi va phwong phap danh gia ky thuat IFML trong phat trién
ung dung di dong

Ban chat cua viéc xay dung ung dung di dong st dung ky thuat IFML 1a viéc
sinh m& ngudn dang JavaScript, HTML5 tir cic mo hinh IFML, dong goi thanh cac
ting dung di dong boi PhoneGap-Cordova va céc ndi dung tng dung duoc thé hién
dudi su hd tro cua céc file CSS3. Do d6, cac tng dung di dong duoc xay dung bang
IFML (IFML mobile app) 1a cac tng dung dang lai giita (g dung nén tang web va
ing dung géc.

Ung dung lai (Hybrid) app 1a tmg dung duoc chay trén nén tang Web cua hé
diéu hanh di dong va c6 kha nang sir dung céc tinh niang gbc mot cach hoan hao
nhu: B6 nhé, chup anh, ban db, cam bién... Phan biét véi tng dung dang Web duoc
thé hién hoan toan trén nén tang Web va ang dung goc dugc xay dung dé phuc vu
duy nhat cho mot nén tang.

Piéu nay c6 nghia l1a IFML mobile app c6 thé thira huong toan bo wu diém
cling nhu han ché caa phuong phap xay dung ung dung lai. Dua theo cac nghién
cau, bao cdo khoa hoc cua cac tdc gia: Anmol Khandeparkar [3], Henning
Heitkotter [12], Sanjeet Dhillon[19], Linus Oberg [15] vé khao sat, danh gia
phuong phap phat trién tng dung di dong da nén tang (

Bang 2.3) va két qua tim hiéu cua luan van nay trén wu nhuge diém cua ki thuat
IFML, v&i muc tiéu danh gia ky thuat md hinh hda ludng tuong tac IFML trong
phat trién tng dung di dong mot cach cu thé va chi tiét, tac gia dé xuét céc tiéu chi
danh gid nhu sau:

e Kha ning xac dinh yéu cau va tinh kha thi cua tng dung.
e Chi phi phét trién ang dung.

e Thiét ké va giao dién.

e Kha ning hd tro tinh ning phan cing va hé diéu hanh.
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e Hiéu suat tng dung va trai nghiém nguoi dung.

e Thoi gian phat trién wng dung.

e Kha ning bao tri, nAng cap va bao mat tng dung.

o CAc tiéu chi khac: Céc tng dung va thu vién hd trg, Cong cu phat trién ung
dung va stra 13i, Su doc lap vé nén tang.

Ung dung gdc 1a tiéu chuan caa mdi khach hang, nha phéat trién mong muébn
xay dung ung dung di dong méi do chiing ¢ kha ning tan dung tdi da cac hd tro
cua thiét bi/hé diéu hanh. Dua vao phwong phap danh gia cua cac bao cao khoa hoc,
nghién cau [3, 12, 19, 15] vé phat trién ung dung di dong ndi chung va ang dung di
dong da nén tang noi riéng. Phuong phap danh gia k¥ thuat IFML duogc dé xuat 1a
so sanh ching véi ki thuat xay dung ¢ng dung géc truyén théng. Luan vin nay sé
thé hién cac két qua danh gia bang cach xay dung hai ¢tng dung di dong doc I1ap
trén nén tang Android véi noi dung giéng nhau sir dung hai ky thuat: Ky thuat md
hinh héa ludng tuong tac IFML va phuong phap truyén thong 1a ki thuat xay dung
ting dung goc. Thuc hién khao nghiém va so sanh hai ang dung trén ciing mot thiét
bi vat Iy. Qua d6 dua ra két luan dia theo cac tiéu chi da néu ra vé ki thuat IFML.

Bang 2.3: Tong hop cac tiéu chi danh gia (ing dung da nén tang

Anmol Henning . . :
Stt Khandeparkar Heitkotter Sanjeet Dhillon | Linus Oberg
1 Thiét ké cua Giay phép va | Moi truong Tai liéu va hd
giao dién chi phi phat trién trg
2 | Chi phi Nén tang hd tro Tral‘rllgh‘lcm K\ha nang bdo
nguoi dung tri
3 Thoi gian phat | Truy cap tinh | Truy cap tinh | T6c do phat
trién nang goc nang thiét bi trién
Trai nghiém , N
4 | nguoidung va | Tinh kha thi Cam bién Cong cu g0 1o1
hiéu suat
5 K\ha ning bao | Toc do tmg Ban d6 Hiéu suat
tri dung
A Loy a Giao dién, trai
6 | Bao mat Phar‘l 'ph‘o 1 tol Thong béo nghiém nguoi
nguoi dung dc
ung
7 Skr d(%c lap vé Bao mat TPOI gian khoi
nén tang dong
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Cong cu va go Phat trién tmg
161 dung

K

2.6. Tong két chwong

K§ thuat md hinh héa ludng twong tac ra doi nham dap ung sy phat trién veé
cdng nghé dic biét trén linh vuc di dong nhiam bd sung cho cac k§ thuat truyén
théng. Su ra doi cho IFML khéng nhitng gitp b sung, 1am rd cac mat con thiéu ma
con mang tinh tng dung dot pha khi cho phép phat trién ung dung di dong hudng
m6 hinh. Linh vuc ndy con rat so khai cho nén tang c6 téc do phat trién nhanh nhat
hién nay: nén tang di dong.

Viéc ung dung IFML mang lai nhiéu loi ich, tuy nhién ciing c6 khong it diém
han ché. Viéc su dung framework th ba cting ngdn ngit chay trén nén tang Web
lam giam tinh ng dung, mo rong cua 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 ki thuat IFML trong viéc xay
dung tng dung di dong trén Android: Ung dung MealNote. Xay dung MealNote str
dung phuong phap truyén théng voi ki thuat xay dung tng dung géc va phuong
phap MDD véi ki thuat md hinh hoa ludng tuong tac IFML. Noi dung chuong 3
cling trinh bay két qua danh gia k§ thuat mé hinh héa ludng twong tac IFML trong
phat trién ung dung di ddng noi chung va trén nén tang Android noi riéng.

3.1. Gidi thiéu

Viéc thuc hién khao sat va danh gia k¥ thuat IFML duoc thuc hién trén co so
so sanh véi ky thuat xay dung tng dung géc. Nhu di trinh bay trong Chuong 2, tac
gia s€ thuc hién xay dung hai ung dung doc lap trén h¢ diéu hanh Android c6 dic ta
yéu cau giéng nhau sir dung hai phuong phap song song : Phuong phap MDD véi
ky thuat mé hinh hoa IUOng tuong tac IFML va phuong phap truyén thong véi Ky
thuat xay dung tng dung géc. Viéc phat trién hai tng dung vai hai ki thuat tir cac
budc co ban nhat nham dua ra cac danh gia dimg trén quan diém cua nha phat trién.
Thém vao d6, khao st hai tng dung trén ciing maot thiét bi phan cang chay hé diéu
hanh Android (trong luan van nay tac gia su dung thiét bi Samsung Galaxy A7
2016) khdng nhitng dua ra danh gia trén quan diém nha phat trién ma con giap dua
ra danh gia trén quan diém nguoi dung.

Cac phan tlep theo trinh bay qua trinh xay dung tng dung gbc st dung
phuong phép truyén théng véi ma ngudn Java va cong cu Android Studio. Tiép
theo d6 1a viéc van dung két qua nghién ctru vé IFML dé xay dung tng dung mot
lan nira sir dung k§ thuat IFML.

Phan cudi cling cua chuong, luan vin dé cap dén cac tiéu chi va két qua danh
gia k¥ thuat IFML duya theo két qua thuc nghiém cua céc phan truéc. Cac tiéu chi
danh gia da dugc dé cap trong muc 2.5. C4c tiéu chi va phuong phap danh gia k¥
thuat IFML trong phét trién tng dung di dong nham dua ra nhan xét cu thé va chi
tiét nhat vé ky thuat IFML trong phét trién ung dung di dong.

3.2. Thuc nghiém xay dwng wng dung MealNote

Do phuc tap cua ki thuat xay dung tng dung géc 1a tro ngai chinh trong qué
trinh st dung k¥ thuat nay. Trai lai, phuong phap MDD véi ki thuat IFML mang
lai nhiéu loi thé vé téc do phat trién Gng dung. Chi tiét cu thé s& duoc trinh bay
trong cac phan sau day
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3.2.1. Ung dung MealNote

An toan thyc pham 1a mot trong nhitng van dé cap thiét nhat hién nay. Cac
vu ngd doc thuc pham véi tan suat ngay cang ting 1a méi lo cua toan xa hoi. Ngoai
ra, mot diéu dang lo ngai nita dang xay ra la ti 18 ung thu & Viét Nam thudc loai cao
trén toan thé gioi, mot trong nhitng nguyén nhan chinh dan dén ung thu dén tir thuc
pham khéng an toan. Tu thuc trang trén, tdc gia mudn xay dung ung dung
MealNote nham cung cép riéng cho ngudi Viét mot cong cu gilp 1én ké hoach bira
an mot cach khoa hoc, sap xép bita an trong ngay mot cach hop 1y ciing nhu lua
chon, danh du thyc pham, moén n an toan hay trao doi ché d6 an udng véi cac
ngudi dung khéc.

Trong chuong ndy, luan vin s& dé cap toi qua trinh xay dung tng dung
MealNote voi hai qué trinh song song: phuong phap truyén théng va phuong phap
MDD véi ky thuat md hinh héa ludng twong tac IFML. Viéc xay dung mot ung
dung hai lan sir dung hai phuong phap khac nhau nham so sanh va dua ra danh gia
mot cach chi tiét nhat vé IFML trén linh vyc phét trién phan mém cho dién thoai di
dong thdng minh,

3.2.2. Pic ta yéu cau
3.2.2.1. Biéu db ca sir dung (Use Case Diagram)

.nSyr-!nm»
MealNote ___5
{ View Meal in Day TR R
// T — — uoxlgng}s;.—- - (\\_Dulu(u N‘"‘ﬂ_)

-~
s T E—
O - e v st | = e o wOXxtendse XS N
— TN (\»IOW Lis MS;:_><: ST T s - — - (View Meal Dn(m@
._/_/_>— = — \«sl[olxdsn N — S
S — o - /
— ) e “-_(__\_Edul Meal_/) )
sais s e = e
Registered User T ‘(_\_‘_V’(’ Now "4"""_/) \ ,' wextonds»
— - m— \
\\_‘_ \wextendsy
———— \ '
- —— P S
— Ep e — -
e “-Q/mw Meal In Wnnp

- View Group >

_ View Grocery >

Login

— &

Q i\unxlnndﬁﬁ\""\"“" ®

T — ~ e ——
== Signup > & ‘(: Logout >

Neoew User

Hinh 3.1: Biéu d6 ca str dung cua tng dung MealNote

53



Bang 3.1: Danh s&ch cac tac nhan va mo ta

Tac nhan M0 ta tac nhan Ghi chua
Registered La nguoi str dung da dang ky tai khoan
User
New User Nguoi st dung mai, chua dang ky tai
khoan
Bang 3.2: Danh sach céc ca sur dung va mo ta
A a2 Biéu do
ID Tén Use case Mo ta ngan gon Use case R
hoat dong
UC_001 | Login Nguoi ding ding nhdp hé thong Hinh phy
luc B.1
UC_002 | Signup Nguoi ding déing ky tdi khoan méi | Hinh phy
luc B.2
UC_003 | View Meal In Nguoi ding xem danh sach cae mén | Hinh phu
Week an trong tuan luc B.3
UC_004 | View Meal in Day Nguoi ding xem cdc mén an theo | Hinh phu
ngay |uC B.5
UC_005 | View List Meal Ngwoi ding xem danh sdch tat ca cac | Hinh phu
mon an hién co luc B.4
luc B.6
UC_007 | Edit Meal Nguoi ding chinh sira mét mén an | HInh phu
luc B.7
UC_008 | Delete Meal Nguoi ding xéa mét mén dan Hinh phu
luc B.8
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UC_009 | Add New Meal Nguroi dung thém mdoi moén an Hinh phy
luc B.9

UC_010 | View Menu Nguoi ding xem danh sach tinh nang | Hinh phu
luc B.10

UC_011 | View Planner Nguoi diing xem man hinh ldp lich lén | HINh phu
ké hoach theo ngdy luc B.10

UC_012 | View Grocery Nguoi ding xem danh sach do can | Hinh phu
A luc B.10

UC_013 | View Group Nguoi dimg truy cdp tinh nang nhém, | Hinh phu
mdt nhém bao gom nhiéu thanh vién luc B.10

UC_014 | Logout Nguoi ding déing xudt tai khodn Hinh phu
luc B.10

Hinh 3.1 biéu dién so d6 ca sir dung tong qua cua ung dung MealNote. Dién
giai cac thanh phan tac nhan va ca st dung duoc thé hién chi tiét trong Bang 3.1 va
Bang 3.2.

3.2.2.2. M6 hinh mién (Domain Model)

Planner

@ oid: integer
@ Marked Date: date

Group User :
= T ) R (@ Event: string
@) oid: integer @ oid: integer 1 1
@ Contact: string @ Username: string
@ Member: string @ Password: string
(@ Status: string @ Email: string
1 1
Meal
@ oid: integer
1 s 2
1 (@) name: string
Weekl @ ipe: stri
Grocery . ly * recipe: string
e @ oid: integer (@ image: blob
@ oid: integer . 1 * = A ) .
% N (@ Day: string (@ cooking time: integer
@ Name: string

(@ MainDishes: string
@ MainDishesLogo: blob
@ Recipe 1: string

@ Quantity: integer

@ Cooking Time1: integer
(@ SideDishes: string

@ SideLogo: blob

@ Recipe 2: string

@ Cooking Time 2: integer

Hinh 3.2: M6 hinh mién cua tng dung MealNote
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Lép User luu trir théng tin ngudi dung bao géom Username, Password va
Email. Lép meal luu trir thong tin mén dn bao gém tén moén in (name), cong thirc
mon in (recipe), hinh anh dai dién (image) va thoi gian nau. Lép Weekly bao gom
cac thong tin thé hién mén an ngdy trong tuan bao gom thi trong tuan (Day), cac
truong cho mon chinh(MainDishes) va mon phu(SideDishes). Lop Grocery bao
gom cac trudng moé ta mon hang con thiéu nhu tén mon hang (Name) va s luong
can mua (Quantity). Lép Group dé biéu dién nhdm caa nguoi dung bao gdbm théng
tin nhu thong tin lién hé (Contact), thong tin tén tai khoan thanh vién (Member) va
trang thai dang nhap (Status).

Mbi 16p ngudi dung chi co quan hé 1 - 1 véi 16p Weekly, 16p Planner va I6p
Grocery. Trong khi d6, 16p Weekly c6 thé chira nhiéu 16p Meal, 16p Group c6 thé
chtra nhiéu User.

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

Viéc xay dung ung dung trén Android tuong ddi phuc tap, can rat nhiéu thoi
gian dé xu ly ti mi nhiing chi tiét nho, ngoai ra can dam bao yéu cau khat khe vé
cac biéu tugng, hinh anh dé ¢ thé sir dung trong ang dung.

Lai lubn xuat hién trong timg budc xay dung tng dung, dé lap trinh tét tng
dung trén Android doi hoi ngudi phat trién phai c6 nén tang lap trinh, k¥ nang g&
131 cling nhur giai quyét van dé tuong doi tét.

Trai lai, kha nang tuy chinh trong quéa trinh 1ap trinh tng dung Android gdc
rat cao, gilp nang cao toi da trai nghiém nguoi ding.

Lap trinh Android tot nhat khi c6 mot thiét bi kiém thu that chay hé diéu
hanh Android tuwong ng, viéc sur dung thiét bi kiém thiar md phong sé khong bao
trum duoc toan b 15i gap phai

Qué trinh xay dung tng dung MealNote theo phuong phap truyén thong
dugc dé cap chi tiét va cu thé hon trong Phy luc A: XAy dung #ng dung MealNote
theo phwong phdp truyén thong.

3.2.4. Xay dwng wng dung MealNote sir dung ky thuat IFML
3.2.4.1. M6 hinh hda ludng tuong tac ca st dung Login
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4
{21 Weekly Meal 4

WeeklyMeal

F
-k'ﬂ Login }{ ‘ W

Error Port__¢

pr——_ ————Suegss Port |
Login v 4® ==
ot Lgin { Login ) New ¥
\ — J ““n". ."..““ A

2 Parameter Bindings

L\ & 4

Password - Password
Username - Username

) ed
—
W
Tuesday
1§2)3)afs5lel7i8]9]o0
QW E/RITIYIUIIIO|P @) Wedresday

A'S D FIGH JIKIL

ZX CVBNM®@&

Sym Q . ! ’ S Go

Hinh 3.4: Giao dién ca st dung Login

Trong ca st dung ndy, ngudi dung tuong tic véi hé théng bang su kién
Login vai hai tham sé rang buéc nam trong muc Parameter Bindings la User name
va Password. Céac tham sé rang budc nay dugc dua toi hanh dong Login bang ludng
diéu huéng (Navigation Flow).
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Legin

$
Intemal Evmrw @

[D] Error Port

Yy

Hinh 3.5: Binh nghia hanh dong Login
Trong dinh nghia ctia hanh dong Login theo Hinh 3.5, néu viéc kiém tra tai
khoan va mat khau xay ra 15i, s& tra vé cong 15i (Error Port), néu thanh céng sé tra
vé cong thanh cong (Success Port). Tir Error Port s& tro vé man hinh Login, tur
Success Port s& diéu huéng tdi man hinh chinh dé nguoi dung co thé thyuc hién cac
tuong tac khac.

3.2.4.2. M6 hinh héa ludng twong tac ca st dung Signup:

Uil 44% @ 10:49
Sign up Home
—» Navigation Flow to Register Registration
z - 3 Parameter Bindings
Stguip = Email - email
- Username Exmple
Password - Password
( Username - Username

Password 123456

Register

3 istel
- QSuccess Port Email Ex
A Error Port tivalue is not a valid email address
/ Register

3 \.» » -
+ Login 4 {ite= Home 3
= Sign Up -
Login v | i
7 La 3 togin @Succeﬁ Port 1121314567 )18)9])0
J \ q w e r t y u i o p

Error Port

alsjdiflagflhlijilk]!

—» Navigation Flow to Login + z x ¢ v b n m e
2 Parameter Bindings

Password - Password s .
Username - Username Sym £F < English(Us) » R o

Hinh 3.6: M6 hinh hda ludng tuong tac ca st dung Signup

Ca sir dung Signup duoc thé hién song song véi ca str dung Login va duoc
kich hoat bang su kién Signup. Sau khi xac nhan cac thong tin dang ky, hanh dong
Register dugc kich hoat bang twong tac nguoi dung trén nit Register. Man hinh
Login duoc thé hién trong truong hop ding ky that bai, man hinh chinh cua tng
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dung duoc thé hién trong truong hop diang ky thanh cong. Tap tham sé rang budc
dugc yéu cau cho qua trinh dang ky bao gébm : Email, Password, Username

3.2.4.3. M6 hinh hda ludng tuong tac ca sir dung View Meal in Week

‘ Meals in week
Y + 1
» | ’ P
(3} =~ Weekly Meal AE ‘. Monday
~ Edit Rice
p - Fried fish
WeeklyMeal
= i - ‘
B -— Delguls eta
I — C D)
IWeeay
é > Tuesday
) | T y Fried Rice
¢ Egg
| | New -
New -@7*7
r Wednesday
Home ﬂ Cake

Bean soup

Main Toolbar > |
T (el

Hinh 3.7: M6 hinh hda ludng tuong tac ca sir dung View Meal in Week

Ca str dung View Meal in Week va giao dién duoc thé hién chi tiét trong
Hinh 3.7, danh sach cac mon in theo ngay trong tuan duogc thé hién dudi mot List
View. Céc su kién Edit cho phép thay d6i thong tin moén an va Details cho phép
xem chi tiét dugc kich hoat boi twong tac ngudi ding.

3.2.4.4. M6 hinh hda luéng tuong tac ca st dung View Meal in Day

‘All(
Ea

Rice

i1 &= Weekly Meal o Day Meal

Main Dishes

Y

|---> Data Flow to Side Dishes I

| Automatic Binding

Hinh 3.8: M6 hinh hda ludng tuong tac ca sir dung View Meal in Day
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Nguoi dung kich hoat sy kién View Meal in Day bang twong tac cham nt
Details. Ludng diéu huéng gidp chuyén hudng sang man hinh chi tiét moén an trong
ngay str dung tham sb rang budc mic dinh khda chinh (oid). Man hinh Day Meal
dugc thé hién boi hai View Component Main Dishes va Side Dishes.

3.2.4.5. M6 hinh hda ludng tuong tac ca st dung View List Meal

o

Home enu Meal List ome
Main Toolbar
——— LNen i Add New Meal
. ." ™\
k)
e S
M MealList
Logou - Rice
Meal Lis ! "

|/ \>
= l Details ~ Edit  Delete

Meal List

“& Fried Fish
45

Details Edit Delete

5

b A\:’deEE|SE|EdE

m Bean soup
60

Details Edit Delete

Fried egg
5

Details Edit Delete

Hinh 3.9: M6 hinh hda ludng tuong tac ca sir dung View List Meal

Ca sir dung View List Meal dugc thé hién bai View Component MealList, ca
st dung nay cho phép kich hoat cac su kién : Details, Edit, Delete bing cac twong
tac nguoi dung.

3.2.4.6. M6 hinh hda ludng tuong tac ca sir dung View Meal Details

o

) il
) l . n Meal Details

Meal List ®

MealDetails
MeaILlst 2
— Fried Fish
Delete :
—l—— —
Edit Details s
sl I Meal Details K oo T
AL A SN, o Fresh fish, salt and cooking oil. Fries fish with
b
P - cooking oil and salt in 45 minutes
O MealDetails
),,
~,  AddMealSelected p—
| Mez
A

D—~a—

- Navigation Flow to MealDetails

cooking time
45

1 Parameter Binding
oid - KeyCondition2 [o0id]
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Hinh 3.10: M6 hinh hoa ludng tuong tac ca sir dung View Meal Details

Ca sir dung View Meal Details duoc thé hién trén mot View Component
duogc kich hoat boi trong tac ngudi dung trén sy kién Details. Tham sé rang budc
mic dinh (oid) dugc st dung trong qua trinh diéu hudng tir man hinh Meal List.

3.2.4.7. M6 hinh hda ludng tuong tac ca st dung Edit Meal:

- Navigation Flow to Add Weekly Meall H w3 Mgl 95% 83 08:11
r Einding

Paramete Vi

Weekly Meal Management *

Meal Management Home

Meal Info

[ Weeky Meaiinfo
7
name Fried egg and

cookingtime 5

recipe Two eggs and cooking oil
image
¥ Save Meal
1D & WeeklyMeal 34 - Data Flow to Add Weekly Meal
. C E:_" 1 Parameter Binding
WeskyMeal oid - oid 1421345671890
;' D-;:_s_
[riese] -» Navieation Flow to Main Dishes qiwj e r Tt yju i o p
( }—m 1 Parameter Binding \
P — e oid - KeyConditionl [oid] a s d f g h J k |
New +
New| °
T lzlixjcjviblnjmje

Sym ﬁ « Tiéng Viét » ) Go

Hinh 3.11: M@ hinh héa luéng twong tac ca sir dung Edit Meal

Ca sir dung Edit Meal duoc thé hién trén man hinh Meal Management, bao
gom View Component cho phép thé hién théng tin mon an, Selector Select Weekly
nham st Iy su kién cap nhat/thém méi thong tin mén an vao co sé dir liéu. Céc
thong tin moén an dugce nguoi ding xac nhan bang cach tuong tac nham kich hoat
su kién Save Meal.

3.2.4.8. M6 hinh hda ludng tuong tac ca sir dung Delete Meal
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Meal List

\ enu —
¢ — )
Add New Meal
Ny

Meal List 4
e — MealList
( | = Ri
ErrorP?rt Weallist ‘ wce
Delete — Detalls  Edit
Delete Meal :‘—ﬂ't o -
/ I etails
0 0

\ / e rredrish
\ ! b 4 45
Success Port ‘ — Details  Edit | Delete

(" Bean soup
@) *

‘ Details Edit Delete

AddMealSalected

Fried egg
5

Details Edit Delete

Hinh 3.12: M hinh héa ludng twong tac ca sir dung Delete Meal

[D] Success Port

],. (ovaciesy | ‘, .

KeyConditionl0 [oid] | [:;1

Wesky

[D] Error Port

-
o

Hinh 3.13: Dinh nghia hanh dong Delete

Ca str dung Delete Meal 1a mét su kién dugc Kich hoat béi nguoi dung trén
man hinh Meal List (su kién Delete). Su kién Delete kich hoat hanh dong Delete
Meal dugc dinh nghia nhu Hinh 3.13. Tai ddy, tham s rang buoc 1a oid. Hanh
dong Delete tra vé& Success Port néu x6a thanh cong thong tin mon an va tra vé
Error Port néu x6a thét bai.

3.2.4.9. M6 hinh hda ludng tuong tac ca sir dung Add New Meal
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—» Navigation Flow to Save Meal
9 e 5 4 Parameter Bindings
Add b= 4 2 z h = 2
AddMealSdlected fooklngtl:me cookingtime
@ image - image
name - name
recipe - recipe
2~ Success Port
Meal g9 HH = Save Meal @ { )
— \ >
Meal Info Error Port
> Save Meal
vt &
[t —» Navieation Flow to MealDetails
= 1 Parameter Binding
oid - KeyCondition2 [oid]
‘_\—\Hm
—_—
Select Meal ~> Data Flow to Meal Info
4 Parameter Bindings > Data Flow to Save Meal
| | cocking time - cookingtime 1 Parameter Binding
image - image oid - oid
name - name
recipe - recipe

Hinh 3.14: M@ hinh hoa ludng twong tac ca sir dung Add New Meal

Ca str dung Add New Meal (goi tir man hinh Meal List) duoc thé hién nham
tai st dung man hinh Meal Management dudi dang mot ndt cé thé duogc kich hoat
boi twong tac nguoi dung. Man hinh Meal Management dugc tuy chinh cho phép
ngudi ding dién méi théng tin vé mén an. Kich hoat sy kién Save Meal sau khi
hoan tat khai b&o thong tin. Giao dién ca st dung nay dugc thé hién trong Hinh
3.15.

t il 97% @ 08:21
Meal List Meal Management Home
Meal Info
Add New Meal |::>
name Filling meal nam
MealList
cookingtime 11

- Rice
“ 19 , - :
recipe Filling meal recipe

Details Edit Delete

image
w Fried Fish
45

Details Edit Delete

Save Meal

@ Bean soup
! 60

Details Edit Delete 4

Fried egg
5

o U N
o
=
%

Details Edit Delete

Hinh 3.15: Giao dién ca sir dung Add New Meal
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[D] Success Port

.

[D] Error Port

Hinh 3.16: Dinh nghia hanh dong Add New Meal

Hanh dong Save Meal duoc sir dung cho man hinh Add New Meal bao gom
dau vao la toan bo tham sb rang budc lién quan dén mén an duoc khai bao trong
l6p Weekly. Hanh dong nay bat dau bang qua trinh kiém tra sy ton tai cia mén an
(Week Meal Exists?), quéa trinh thém moi (Create Weekly) dugc goi néu mon an
chua t6n tai va qua trinh cap nhat thong tin (Update Weekly) duoc goi néu mon an
d3 ton tai. Hanh dong tra vé Success Port néu thanh cong va Error Port néu that bai.

3.2.4.10. M6 hinh héa ludéng twong tac ca sir dung View Menu

Main Toolbar

Logout
Meal List

() Logout

Hinh 3.17: M@ hinh héa ludng twong tac ca sir dung View Menu
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Ca str dung View Menu dugc goi tir tat ca cac man hinh trén thanh cong cu
(Main Toolbar), Man hinh Menu bao gém cac sy kién c6 thé kich hoat boi tuong
tac nguoi dung nhu Planner, Meal, Grocery, Group, Logout.

3.2.4.11. Md hinh héa ludng tuong tac ca sir dung View Planner, View Grocery,
View Group

Planner X

Planner |

Planner

Grocery

Grocery

Grocery List |
3

Groups

Hinh 3.18: M@ hinh hoa ludng twong tac ca sir dung View Planner, View Grocery,
View Group

Cac man hinh tuwong tng véi su kién duogc kich hoat béi twong tac nguoi
ding. Man hinh nay xuat hién sir dung ludng diéu hudng (Navigation Flow) tir man
hinh Menu.

3.2.4.12. M@ hinh hoéa ludng tuong tac ca sir dung Logout

Ca str dung logout dugc goi dén tir man hinh Menu, ca sir dung nay sé& thuc
hién dang xuét khoi tai khoan cta nguoi st dung va ding luéng diéu hudng téi
man hinh Login cho ca dang nhap tiép theo.

M6 hinh ludng tuong tac ca sir dung Logout va giao dién trén ung dung dugc
thé hién chi tiét trong Hinh 3.19.
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Hinh 3.19: M hinh héa luéng twong tac ca sir dung Logout

WMP hd trg xay dung (ng dung voi IFML bao gom cac rang budc cu thé vé
thong tin dugc nhap bdéi nguoi dung. Nhu giao dién Hinh 3.19, cac truong
Username va Password 1a cac truong bat budc phai dién dé cé thé chuyén dén ca sir
dung tiép theo (mandatory value).

3.2.4.13. Nhan xét chung

Ung dung MealNote di van dung toan bo cac khai niém chinh cua IFML va
c4c tién ich m& rong cua WebRatio danh cho phat trién ang dung trén nén tang di
dong. Bé co thé sir dung IFML xay dyng tng dung di dong trén cong cu Webratio
Mobile Platform, ta can hiéu va van dung thanh thao ngén ngit IFML. Ngoai ra,
cdng cu duoc xay dung dua trén nén tang Eclipse nén nhitng nha phat trién c6 kinh
nghiém mé hinh héa trén EMF s& c6 bat dau thuan loi hon.

Qua trinh xay dung tng dung it gap phai I8i, tuy nhién cac mau thiét ké/giao
dién cung cap san tuong ddi it, kha ning tiy chinh thap. Noi dung luan van sé& trinh
bay phan tich chi tiét hon trong phan tiép theo.

Hinh 3.20 thé hién toan bé mé hinh ludng twong tac ctia ung dung MealNote
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- Navigation Flow to Registration

2 Parameter Bindings
Password - Password
Username - Username

Registration

Error Port

@‘ Success Port
/ B,

Delete Day

Error Port

~» Data Flow to Weekly Meal Info

9 Parameter Bindings
Day - Day

e Success Port

- Navigation Flow to Add Weekly Meal

Success Port

— Navigation Flow to Login

2 Parameter Bindings
Password - Password
Username - Username

9 Parameter Bindings

Day - Day

Cooking Time - Cooking Time 1
Main Dishes - MainDishes
Image - MainDishesLogo
Recipe - Recipe 1

cooking time - Cooking Time 2
Side Dishes - SideDishes
image - Sidelogo

recipe - Recipe 2

Error Port
]

Delete Meal

Meal List
[ MealList
Delete
Edit
-

- Navigation Flow to

Delete Meal

oid - oid

1 Parameter Binding

~» Data Flow to Meal Info

avl: eu

4 Parameter Bindings
cooking time - cookingtime

image - image
name - name

recipe - recipe

I
£ ;
N

Save Meal Success Port

Error Port

-» Navigation Flow to MealDetails

1 Parameter Binding
o0id - KeyCondition2

[oid]

- Navigation Flow to Save Meal

Meal Management %%
¥
Meal Info
——5—\ Save Mteal
v,
( Select Meal i
*

L

4 Parameter Bindings
cookingtime - cookingtime
image - image

name - name

recipe - recipe

=) Data Flow to Save Meal
1 Parameter Binding
oid - oid

MainDishes - Main Dishes <
Cooking Time 1 - Cooking Time Weekly Meal Management 3
MainDishesLogo - Image
Recipe 1 - Recipe T )
Cooking Time 2 - cooking time Weekly Meal Info S
SideDishes - Side Dishes 7 @) bk
Sidelogo - image
Recipe 2 - recipe
~ <M® Add Weekly Meal
Select Weekly
. % |
Vieety LR R
|
WeelyMésl 3¢ Day Meal }.(
A EE ) v Planner Fe
WeeklyMest Main Dishes
[ Planner
Detyil
Q)= ¥ ‘
m ; =
New B3 Side Dishes
1
Grocery I
Grocery List
Ty
Meal List| nner
o
H Groups I
Group
o) Details Meal Details ¥
<
MealDetails : =
= geabeals
P
7y

N\ @ /
Sutcess Port

~» Data Flow to Add Weekly Meal

1 Parameter Binding
oid - oid

- Navigation Flow to Main Dishes

1 Parameter Binding
oid - KeyConditionl [oid]

~» Data Flow to Side Dishes
1 Parameter Binding
oid - KeyCondition8 [0id]

Cic dién gii
s0 rang budc

tham

Hinh 3.20: M@ hinh ludng tuwong tac cua tng dung MealNote

3.3. Két qua thuc nghiém va danh gia

Qua qua trinh thuc nghiém, tac gia da xay dung thanh céng tng dung
MealNote st dung ki thuat IFML (dwoc thé hién trong Hinh 3.20). Ung dung nay
dugc xay dung va thr nghiém trén hé diéu hanh di dong Android, tuy nhién né cé
thé dugc sir dung cho ca nén tang i0S ma khéng can chinh sira thém.
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Phat trién mot ang dung di dong trén hai nén tang Android goc va IFML déu
c6 nhitng kho khan/thuan loi riéng. O day, tac gia s& danh gia dua trén cac tiéu chi
chinh va quan trong nhit dua theo quan diém nguoi dung va nha phat trién. Voi
muc dich trinh bay tdi da cac linh vuc quan trong trong qué trinh phat trién Gng
dung di dong. Céc tiéu chi da dugc dé xuat nhu sau :

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

e Chi phi phét trién.

e Thiét ké va giao dién.

e H0 tro tinh nang phan ctng va hé diéu hanh.

o Hiéu suat va trai nghiém nguoi dung.

e Thoi gian phat trién ung dung.

e Kha ning bao tri, nang cap va bao mat tng dung.

e Céc tiéu chi khéac : Ung dung va thu vién hd trg, cong cu va sta 16i, su doc
lap Vvé nén tang.

3.3.1. Kha niing xac dinh yéu cau va tinh kha thi cia &ng dung

Ung dung géc ludn 1a mot tiéu chuan caa cac ngdn ngit, cong cu ngoai lai
huéng téi. Vi vay, cac yéu cau cua khach hang vé san pham thuong dua theo céc
tinh ning co6 thé thyc hién trén ngdn ngir goc. NGi cach khac, ngbn ngit, cong cu
cho phép phét trién tng dung goc ludn hd tro tdi da céc tinh ning cua hé diéu hanh.
Piéu nay dan téi viéc ta ludn can xem xét ki kha niang phat trién tng dung déi Voi
yéu cau ctia khach hang trudc khi dua ra quyét dinh c6 thé thuc hién né hay khéng.

Véi IFML va WMP, nha phat trién khdng thé thuc hién tat ca cac loai tng
dung nhu @ng dung Android géc c6 thé lam. Bang 3.3 1a danh séach céc loai ¢ng
dung hién nay va kha nang hd tro cia IFML cho viéc phét trién dé, so sanh véi kha
nang hd tro caa tng dung Android gdc.

Bang 3.3: So sanh tinh kha thi cua kiéu ¢ng dung giira IFML va tng dung géc

Loai trng dung IFML Native
Game v
Ban d6 / GPS v v
U'ng dung yé&u cau truy cap thiét bj phan cirng \
U'ng dung yéu cau truy cap dit liéu dién thoai v v
('ng dung yéu cau truy cap danh ba v v
Ung dung yéu cau truy cp camera / album anh v \
Ung dung véi hé théng phirc tap, hiéu suat cao '
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Ung dung yéu cau kha ndng d6 hoa \
Ung dung don gian véi view va dit liéu v v
Ung dung yéu cau truy cap tinh nang lich géc \ \
Ung dung st dung QR code - Barcode T6t, tich hop san Ty xay dung
Ung dung véi cac Dich vu dit liéu (Data Service) v v
Ung dung yéu cau ban dia hda ngdn ngit v v
Ung dung yéu cau x{ ly thuat toan phtrc tap v

Qua Bang 3.3 c6 thé thdy IFML chi thich hop v&i mot sé loai @ng dung c6
d6 phuc tap va hiéu suat trung binh, tuy nhién mot s tinh ning gbc nhu May anh,
Danh ba, Lich... dugc hd tro rat tot khdng thua kém ung dung gbc. Tuy nhién, vé
tiéu chi nay, IFML con thua kém tng dung géc do nhiing yéu té khach quan.

3.3.2 Chi phi phat trién

Thong thudng, khi nhan dugc yéu cau tir khach hang, viéc dau tién nha phat
trién can cung cap t6i khach hang la woc tinh chi phi phét trién, day 1a yéu té quan
trong ddi véi khach hang. Viéc wadc tinh chi phi phat trién tuy khdng thé chinh xéac
trong giai doan dau cua du an, nhung d6 1a co s¢ dé dam phan véi khach hang va
quyét dinh su sdng con caa nha phat trién.

Tiéu chi nay dugc danh gia trén cac nghién ctu tham khao [3, 18, 17] va
duoc xac nhan trong qué trinh phat trién tng dung MealNote cho nén tang Android
str dung hai phuong phap: Xay dung tng dung goc va xay dung tng dung st dung
k§ thuat md hinh hda luéng twong tac IFML.

Str dung md hinh udc lugng Costructive Cost Model (COCOMO) theo kich
c& phan mém:

NS lycE=a*L"
- Thoi gian T =¢ * E
- S6 nguoi N = E/T

L: Sé dong Iénh (KLOC)
a, b, ¢, d: tham s theo Bang 3.4

Bang 3.4: Bang gia tri tham s cho phuong phap COCOMO
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organic 3.2 1.05 2.5 0.38
semi-detached 3.0 1.12 2.5 0.35
embeded 2.8 1.2 2.5 0.32

- organic: 1a kiéu dy an don gian, khdng truy cap céc thiét bi ngoai lai.

- semi-detached: Céc du &n phuc tap, kinh nghiém cua céc thanh vién dén
linh vuc lién quan 1a han ché.

- embeded: Cac dy &n phtc tap, yéu cau truy cap thiét bi ngoai vi.

Theo bang trén, du an MealNote la dy an thudc loai organic, tir @6 ta c6 dugc
tham séa=3.2,b=1.05¢=25,d=0.38.

Dua theo phuong phap xay dung ung dung Android goc sir dung Android
Studio, wdc tinh dé xay dung tét cac chire ning cua ung dung bao gom ca thiét ké
giao dién sé twong duong khoang 1300 dong Iénh ~ 1.3KLOC

NG luc E=a* L? =3.2*1.3%% = 4,215 Man - month
Thoi gian T =c¢ * EY = 2.5 * 4.215°% = 4.32 thang
S6 ngudi N =E/T =4.215/4.32 ~ 1 nguoi

Vay ta c6 thé thay, udc tinh cong stc cho du 4n MealNote sir dung phuong phap
xay dung tng dung Android gdc twong duong khoang 4 man - month.

Tuy nhién, khi xay dung tng dung nay st dung ki thuat mé hinh héa ludng twong
tac IFML, cong suc phat trién thuc té da st dung vao khoang 21 man - day, tuong
duong ~1 man - month.

Bang 3.5 thé hién cong suc phat trién thyc té dua theo tinh ning ctua phuong
phéap IFML.

Bang 3.5: Cong stc phat trién tng dung MealNote str dung IFML theo chirc ning

Chirc nang Cdng sirc phat trién (man-day)
Login/signup 1
View Weekly Meal 35
View Meal Details 1
Edit Meal 0.5
View List of Meal 1.5
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View Menu 0.5
Logout 0.3
Add new Meal 2

Database connection 1.5
View Meal of Day 1.5
Delete Meal 1.5
Other View 3

Layout Design 3.5
Téng 21.3

Piéu nay cd thé giai thich mot cach co ban do phat trién tng dung di dong
v6i IFML 13 phuong phap phat trién phan mém huéng mé hinh. Ngoai ra, IFML six
dung PhoneGap nhu mét buéc chuyén trung gian dé xay dung @ng dung di dong,
diéu nay c6 nghia 1a ¢ng dung xay dung boi IFML 1a mét dang ang dung lai gitra
nén tang Web va nén tang di dong gbc (hybrid application). IFML sé& ké thira dugc
toan bd nhitng wu diém caa phuong phap MDD bao géom ca uu diém vé chi phi
phat trién thap.

Co6 thé thay loi ich vé chi phi phat trién ung dung sir dung phuong phap
IFML thap hon phuong phap xay dung ung dung goc twong dbi nhiéu. Pay ciing
chinh 1a mot trong nhitng diém manh nhat cua IFML.

3.3.3. Thiét ké va giao dién

So sanh vai ttng dung goc, giao dién cua ung dung xay dung bang IFML chi
& muc don gian. IFML - WMP khdng hd tro vé giao dién tét nhu ¢ng dung géc, sé
tiy chinh mau sic, hinh anh hay hoat canh bi gigi han. Hién tai, IFML-WMP chi
hd tro mot s6 loai mau co ban bao gom: den (black), tring (white), xam (gray),
xanh bién (blue), xanh sang (light blue), xanh 14 (green), vang (yellow), do (red),
tim (violet). Trong khi d6, s6 mau duoc hd tro ¢ tng dung gbc 1a khdng gioi han,
c6 thé thay ddi bang cach chon ma mau twong (ng dang s6 nguyén hoic sé hé 16
(hexa).

Viéc lya chon mau sic, hinh anh véi IFML-WMP rat don gian va nhanh
chéng. Hinh anh cé thé chon truc tiép tir bd nhé thiét bi ma khéng yéu cau qua bat
ky cong doan chinh sira ndo, tuy nhién khi chon mau sac, giao dién khong thé hién
truc quan cho dén khi chay ung dung. Trong khi d6, véi ung dung gbc, ta can phai
chon dinh dang va kich ¢& anh nhat dinh dé c6 thé sir dung ching cho wng dung.

71



Ngoai ra, cac hinh anh can phai duoc tich hop vao thu muc nhat dinh trong thu muc
cua du an, ¢ day la - thu muc app\resource\drawable.

Hoat canh (amimation) khi chuyén View Ia téi thiéu khi chi dugc hd tro mot
kiéu truot duy nhat. Véi tng dung goc cd thé hd trg: truot, xoay, cudn, lat...hoic
tuy chinh bai 1ap trinh vién.

Kho khin trong viéc tly chinh kich thudc, vi tri cua céc thanh phan View
bao gém Button, Text View, List View... Vi du vé kich thuéc cua Button bi gidi
han trong cé4c kiéu nhu: Small, Normal, Large, Block, Full. Tdy chon vé kiéu hién
thi 1a day du (icon & text) so sanh véi tng dung géc.

Vé thiét ké giao dién, IFML-WMP ludn hd tro kiéu linear layout, la kiéu
thiét ké cho phép phu hop véi moi thiét bi ¢ kich ¢& man hinh/do phan giai khéac
nhau. Hinh 3.21 1a mot s6 hinh anh so sanh tryc quan gita man hinh tng dung
duoc xay dung bai phuong phap IFML va ¢ng dung gbc:

IFML app Native app

Hinh 3.21: So sanh thiét ké giao dién chirc ning Menu

Qua hinh so sanh tryc tiép trén, co thé thay kha nang tuy chinh giao dién cua tng
dung gdc 1a vuot troi so véi tng dung st dung IFML. Tiép theo 14 hinh anh so sanh
caa man hinh chirc nang View Weekly Meal — Hinh 3.22
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Native app

= Weekly meal

Meals in week

*‘ Monday

Rice Rice and Tofu sauce

Fried fish Main Dish

DETAILS EDIT

Cake
Side Dish

8¢

DETAILS EDIT

Tuesday
Fried Rice

Egg
— Rice soup
Main Dish

&y Y

DETAILS EDIT

)

Hamburger

~

DETAILS EDIT

@) Wednesday
Q Cake

Bean soup

{

{
\
3
A,
< @

Rice cake

g o O R ETE

o

Hinh 3.22: So sanh thiét ké giao dién chirc ning View Weekly Meal

Trong man hinh nay, tac gia da xay dung MealNote IFML sao cho gidng
tng dung goc nhat, tuy nhién do han ché vé kha ning tuy chinh, giao dién cua
MealNote_IFML chi c6 thé dung lai & mirc nhu trén.

Kha nang tuy chinh vé giao dién khéng phai 1a diém manh cua IFML-WMP
so sénh véi tng dung goc khi su hd tro vé giao dién con han ché (mau sac, hoat
canh...). Viéc thiét ké giao dién ciing gap nhiéu kho khan hon so véi ki thuat goc
do su han ché vé hoat canh, kich ¢ va loai thanh phan hién thi.

Tuy nhién, IFML ciing hd trg cac tinh nham rat ngan thoi gian thiét ké giao
dién nguoi ding, von 1a mot giai doan tén kém rat nhiéu thoi gian va chi phi nhu:
truc quan trong viéc tly chinh mau sac, luén hd tro linear layout cho phép hoat
dong tét vai cac loai thiét bi c6 kich ¢ khac nhau.

3.3.4. Kha niing hd tro tinh ning phan cirng va hé diéu hanh

Nhu ta d3 biét, Android duoc phét trién va cong bd bai Google, Android
Studio 1a céng cu lap trinh tng dung Android géc chinh thicc cia Google. Tuong tur
véi hé diéu hanh iOS va cong cu lap trinh @ng dung i0OS gbc X-Code. Biéu nay
d6ng nghia voi viec mdi khi c6 phién ban hé diéu hanh méi, hay cong nghé méi
cho thiét bi phan cting, cac cong cu phét trién tng dung goc s& dugc nang cap ngay
lap térc, tham chi con sém hon rét nhiéu thoi diém ra mat hé diéu hanh/céng nghé
méi d6. Pay 1a mot loi thé khdng thé pha nhan caa cong cu phét trién tng dung géc.
Diéu nay c6 nghia & cac cdng cu dugc phat trién boi bén thir 3 nhu PhoneGap hay
WebRatio luén cham chan trong viéc cap nhat hd tro tinh nang/hé diéu hanh méi.
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Dua trén co s& hé diéu hanh va tinh nang thiét bi hién tai, Bang 3.6 1a bang
cac tinh ning duoc hd tro trén IFML-WMP:

Bang 3.6: So sanh tinh ning gbc va kha ning hd trg gitra IFML va tng dung gdc

Tinh nang IFML Native
Camera v '
Danh ba v v
NFC '
D{ liéu cam bién gia tdc v
K&t ndi mang v v
Bar code / QR code v v
Lich Vv V'
BO nh& v v
Xoay man hinh v \'
Thong bao v '
Ban do6 / GPS \ v
La ban \'
Truy cap file trén thiét bj v v
Ban dia héa v v

IFML hd tro phan 16n cac tinh nang hién tai cua thiét bi, tuy chua thé so sanh
tuong xtng voi ung dung géc. Dua trén co sé nhitng loai ung dung c6 thé phat
trién véi phuong phap IFML véi WMP thi su hd tro nhu trén 13 twong doi day du.

3.3.5. Hiéu suat &ng dung va trai nghiém ngwoi dung
3.3.5.1 Hiéu suat ung dung

Tat ca cac buéc so sanh trong phan nay duoc thuc nghiém trén thiét bj
Galaxy A7 - 2016 c6 ma san pham A710F - 2016. Duéi day 1a mot s6 thong sé ky
thuat cua thiét bi;

- Hé diéu hanh: Android Marshmallow 6.0.1

- Man hinh: 5.5 inches, d6 phan giai 1080x1920
- B nhé trong: 3GB RAM

- Dung lugng pin: 3300 mAh

- Vi xtr ly: Octa-core (4x1.2 GHz Cortex-A53 & 4x1.5 GHz Cortex-A53)
Octa-core 1.6 GHz Cortex-A53
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So séanh truc tiép gitra hai ung dung MealNote IFML va MealNote Android
bang cac sir dung cac cong cu kiém tra thong tin g& 16i (Debug messages). O day
str dung cdng cu cho phép kiém tra cac Debug messages thoi gian thuc. Co ché
hoat dong cua céng cu nay la truy cap va lay thdng tin truc tiép tir bo nhd RAM va
in ra man hinh cdng cu ngay lap tirc, dam bao tinh truc quan va chinh xac khi giap
nguoi sir dung c6 thé kiém tra tat ca cac thong diép bao gom théng diép ung dung
va thong diép cua hé diéu hanh Android. Hinh 3.23 thé hién giao dién cua cong cu

by

nay:
[ cere 2 J v | omeorar X s X e X o J sree 1]

10-21 10:55:40.111 D/BatteryMonitor( 4001): new battery level: 72

10-21 10:55:40.111 D/QSPanel { 3144): getMultiTileLineHeight = 15

10-21 10:55:40.121 D/BatteryMeterview( 3144): ACTION_BATTERY_CHANGEL
10-21 10:55:40.121 D/BatteryMeterview( 3144): ACTION_BATTERY_CHANGEL
10-21 10:55:40.421 Epwatchdog( 2610): @Sync 1430 [10-21 10:55:40.423]

10-21 10:55:40.991 D/NetworkController MobileSignalController(0/4){ 3144): onD
10-21 10:55:40.991 E/SignalClusteryiew( 3144): setSlotFocusVisible : subld 4
10-21 10:55:40.991 E/SignalClusteryiew( 3144): setSlotFocusVisible : subld 4
10-21 10:56:42.001 D/MetworkController MobileSignalConiroller(0/4)i 3144): onD
10-21 10:65:42.001 EfSignalClusteryiew( 3144): setSlotFocusiisible : subld 4
10-21 10:55:42.001 E/SignalClusterview( 3144): setSlotFocusiisible : subld 4
10-21 10:55:43.001 D/NetworkCantroller MobileSignalController(0/4)( 3144): onD
10-21 10:56:43.011 E/SignalClusteryiew( 3144): setSlotFocusiisible : subld 4
10-21 10:55:43.011 EfSignalClusterview( 3144): setSlotFocusiisible : subld 4
10-21 10:55:43.891 D/NetwarkController MobileSignalController(0/4)( 3144): onSi
10-21 10:55:43.891 D/NetwarkContraller MobileSignalController(0/4)( 3144): geth
10-21 10:55:46.021 D/NetwarkContraller.MobileSignalController(0/4)( 3144): onD
10-21 10:55:46.021 E/SignalClusteryiew( 3144): setSlotFocusisible : subld 4
10-21 10:55:46.021 E/SignalClusteryiew( 3144): setSlotFocusVisible : subld 4
10-2110:55:46.721 D/SERM:s (2610): SIOP: AP =310, PST =311 (W12). CUR =
10-21 10:55:46.721 D/ConnectivityService( 2610): returning getMNetwarkinfo for ne
10-2110:55:46.721 D/SSRM:T (2610): reading: 31 31 658

10-21 10:55:47.031 D/NetwarkContraller MobileSignalController(0/4)( 3144): onD
10-21 10:55:47.031 E/SignalClusteryiew( 3144): setSlotFocusVisible : subld 4
10-21 10:55:47.031 E/SignalClusteryiew( 3144): setSlotFocus'isible : subld 4
10-21 10:55:45.891 D/NetwarkController Mobile SignalController(0/4)( 3144): onSi

»

10-21 10:55:48.891 D/NetworkController.MobileSignalController(0/4){ 3144): geth

* 110-21 10:54:17.701 WinputDispatcher( 2610): Delivering touch to (9068): aclion: 0x0, loclType: 1

10-21 10:54:17.751 IfinputReader( 2610): Touch event's action is Ox1 (device Type=0) [pCni=1, s=] wt
10-21 10:54:17.751 lf/InputDi: 2610): Deli touch to (9068): action: Ox1, toolType: 1
10-21 10:54:17.991 IfinputReader( 2610): Touch event's aclion is 0x0 (device Type=0) [pCnt=1, s=0.5:
10-21 10 991 WinputDispatcher( 2610): Delivering touch 1o (3144): aclion: Ox4, toolType: 1

10-21 10! 991 InputDispatcher( 2610): Delivering touch to (9068): action: 0x0, toolType: 1

10-21 10:54:18.061 IfinputReader( 2610): Touch event's action is Ox1 (deviceType=0) [pCni=1, s=] wi
10-21 10:54:18.061 lfinpulDispatcher( 2610): Delivering touch to (3068): aclion: Ox1, toolType: 1

10-21 10:54:18.331 IfinputReader( 2610): Touch event's action is 0x0 (device Type=0) [pCnt=1, s=0.5/
10-21 10:54:18.331 lfinputDispatcher( 2610): Delivering touch to (3144): action: Ox4, toolType: 1

10-21 10:54:18.331 lfinputDispatcher( 2610): Delivering touch to (31576): action: 0x0, toolType: 1
10-21 10:54:18.381 I/InputReader( 2610): Touch event's action is Ox1 (deviceType=0) [pCnt=1, s=] wi
10-21 10:54:18.381 I/inputDispatcher( 2610): Delivering touch to (31576): action: Ox1, toolType: 1
10-21 10:54:22.301 IfinputReader( 2610): Touch event’s aclion is 0x0 (device Type=0) [pCni=1, s=0.5:
10-21 10:54:22 301 |finputDispatcher( 2610): Delivering touch to (3144): action: Ox4, loolType: 1

10-21 10:54:22.301 {InputDispatcher( 2610): Delivering touch to (31576): action: 0x0, toolType: 1
10-21 10:54:22.361 IfInputReader( 2610): Touch event’s aclion is 0x1 (device Type=0) [pCnt=1, s=] wi
10-21 10:54:22 361 |finputDispatcher( 2610): Delivering touch to (31576): action: Ox1, toolType: 1
10-21 10:54:22 551 IfinputReader{ 2610): Touch event’s action is 0x0 (device Type=0) [pCnt=1, s=0.5/
10-21 10:54:22.551 IfinputDispatcher( 2610): Delivering touch to (3144): action: 0x4, toolType: 1

10-21 10:54:22.551 IfinputDispatcher( 2610): Delivering touch to (31576): action: 0x0, toolType: 1

10-21 10:54:22.641 l/inputReader( 2610): Touch event's action is Ox1 (deviceType=0) [pCnt=1, s=] wi
10-21 10:54:22.641 I/inputDispatcher( 2610): Delivering touch to (31576): action: 0x1, toolType: 1
10-21 10:54:22.801 lfinpulReader( 2610): Touch event’s action is 0x0 (deviceType=0) [pCni=1, s=0.5:
10-21 10:54:22 811 |finputDispatcher( 2610): Delivering touch to (3144): action: Ox4, loolType: 1

10-21 10! 811 ifInputDi: 2610): Delivering touch to (31576): action: Ox0, toolType: 1
10-21 10:! 861 liinputReader( 2610): Touch event’s aclion is 0x1 (device Type=0) [pCnt=1, s=] wi

10-21 10:54:22.861 |/inputDispatcher( 2610): Delivering touch to (31576): action: 0x1, toolType: 1
10-21 10:54:23.011 l/InputReader( 2610): Touch event's action is 0x0 (deviceType=0) [pCni=1, s=0.5:
10-21 10:54:23.011 IfinputDispatcher( 2610): Delivering touch to (3144): action: Ox4, toolType: 1

10-21 10:54:23.021 lfinputDispatcher( 2610): Delivering touch to (31576): aclion: 0x0, toolType: 1
10-21 10:54:23.081 IfinputReader( 2610): Touch event's action is Ox1 (device Type=0) [pCnt=1, s=] wt
10-21 10:54:23.081 lf/InputDi: 2610): Deli touch to (31576): action: Ox1, toolType: 1

Hinh 3.23: Man hinh cong cu kiém tra thong diép tng dung thoi gian thuc

Thuec hién do toc dd khéi ddong wng dung, Android_IFML khoi dong cham
hon tng dung gbc twong ddi nhiéu. Véi tng dung géc chi can chua dén mot gidy dé
khoi dong, tuy nhién ang dung IFML can dén khoang 6 gidy. Thoi gian tré nay
nam trong giéi han k¥ thuat cho viéc déng bo dit liéu cua IFML duoc x4c nhan bai
Webratio [21]. Cac thong diép duoc kiém tra trong qua trinh khoi dong tng dung:

e Ung dung géc
Thuec hién khoi dong ung dung

10-21 11:11:35.661 I/InputReader( 2610): Touch event's
action is 0x0 (deviceType=0) [pCnt=1l, s=0.5468 ]

when=43875125855000
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Ung dung hoan tdt khéi dong
10-21 11:11:36.471 V/MealNote App( 2592): booting finished

Can chinh x4c 0.81 gidy dé khoi dong tng dung géc MealNote_Android.
e Kiém tra viéc khoi dong tng dung véi ki thuat IFML:
Thuec hién khoi dong ung dung
10-21 12:35:41.481 I/InputReader( 2610): Touch event's

action is 0x0 (deviceType=0) [pCnt=1l, s=0.5500 ]
when=48920940355000

Ung dung hoan tdt khéi dong

10-21 12:35:47.941 I/chromium( 6835): [INFO:CONSOLE (117)]
"12:35:47.749 DEBUG [wrm.core.PanelService] [scrl] Updated
view of ListService:pwul -

Can téi 6.46 gidy dé hoan tit qua trinh khoi dong ung dung
MealNote IFML.

Thuc hién do toc dd truy xuat dir liéu trén ca 2 ung dung ta ¢ két qua hiéu
Suat truy cap co so dir liéu cia MealNote IFML tuong d6i kém so véi tng dung
g6c. MealNote IFML can téi 0.241 gidy dé truy cap co so dit liéu trong khi d6 voi
ting dung gdc chi can 0.1 gidy. Ngoai ra, theo ban théng tin vé giéi han ky thuat
cua WebRatio [21]. Cac (ng dung di dong dugc xay dung bang IFML can tsi 30
gidy dé dong bo dir lieu 3000 doi twong va day 1a gidi han cua tng dung xay dung
bang k¥ thuat md hinh hda luong tuong tac. Ung dung sé khong thé hoat dong binh
thuong véi bo dir liéu 16n hon 3000 d6i tuong.

e Ung dung géc
Thoi gian bar dau truy xuat diz liéu:
10-17 13:55:11.481 I/InputReader( 2589): Touch event's
action is 0x0 (deviceType=0) [pCnt=1l, s=0.7248 ]
when=97311522328000
Truy xudt di liéu thanh céng:

10-17 13:55:11.721 I/chromium(19258): "data": {

10-17 13:55:11.721 I/chromium(19258): }
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Can 0.241 giay dé truy xuat dir liéu
e Ung dung MealNote IFML
Thoi gian bt dau truy xudat diz liéu

10-17 14:19:57.461 V/myApp (20521) : View Meal Details
started

10-17 14:19:57.461 I/Timeline (20521): Timeline:
Activity launch request id:com.example.kuldeep.project
time:98797507

Thoi gian két thuc truy xudt diz li¢u

10-17 14:19:57.561 V/myApp (20521) : finished load meal
details

10-17 14:19:57.571 D/ActivityManager ( 2589): post active
user change for 0 fullscreen true isFloatingActivity () false
isHomeActivity () false

Can 0.1 gidy dé truy xuat di liéu.

Thuc hién do toc d6 thuc thi véi thir kiém chuyén man hinh trén ca hai ang
dung ta duoc két qua téc do thuc thi ham véi phép do thoi gian chuyén man hinh
mang lai két qua khong tét cho IFML, tng dung xay dung bang IFML can tsi 0.24
gidy dé chuyén gitra hai man hinh trong khi tng dung gbc chi can 0.1 giay, diéu
nay 1am giam hiéu suat cia ung dung twong doi ln.

e Ung dung géc
Thuec hién chuyén man hinh
10-17 17:50:05.251 V/MainView(28253): Start to switch view
Két thuc chuyén man hinh
10-17 17:50:05.351 V/myApp  (28253): View finished
Can 0.1 giay dé thuc hién chuyén giita hai man hinh khac nhau.
Ung dung MealNote_IFML
Thuec hién chuyén man hinh

10-17 17:26:35.881 I/InputReader( 2589): Touch event's action is
0x0 (deviceType=0) [pCnt=1l, s=0.8261 ] when=109821387964000
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Két thic chuyén man hinh véi théng diép hé thong tir chromium

10-17 17:26:36.121 I/chromium(19258): [INFO:CONSOLE (117)]
"17:26:36.102 DEBUG [wr.mvc.BlobController] Released internal URL
for BLOB 245", source:

file:///android asset/www/app/lib/angular.js (117)

Can 0.24 giay dé chuyén man hinh trén tng dung MealNote IFML.

Po toc do cudn trén man hinh list view di dwoc két ndi dir liéu nham 1am
rd hon hiéu suat cua wng dung. Thao tac cudn 1a rat phd bién cho trai nghiém nguoi
ding do hau hét cac tng dung hién nay déu sir dung kiéu hién thi nay. Kiéu hién thi
nay cho phép tng dung thé hién nhiéu ndi dung trén mét man hinh duy nhat. Can
0.16 giay dé cuon mot man hinh thé hién danh séach 20 phan tir mén an tir co s¢ dit
liéu trén trtng dung MealNote IFML.

e Ung dung MealNote Android gbc

Thuc hién dé cuén man hinh

10-17 17:52:57.431 D/InputReader( 2589): Input event(7): value=l
when=111402936871000

Két thic cugn man hinh

10-17 17:52:57.511 I/InputDispatcher( 2589): Delivering touch to
(28253): action: 0x1l, toolType: 1

Can 0.02 giay dé thyc hién cuon man hinh thé hién danh sach 20 phan
tr moén dn tir co s& dit liéu trén tng dung géc.

e Ung dung MealNote_IFML

Thuc hién cugn man hinh

10-17 17:55:17.491 D/InputReader( 2589): Input event(7): value=1
when=111543008176000

Két thic cugn man hinh

10-17 17:55:17.651 I/InputReader( 2589): Touch event's action is
O0x1 (deviceType=0) [pCnt=1, s=] when=111543159911000

10-17 17:55:17.651 I/InputDispatcher( 2589): Delivering touch to
(19258): action: 0x1, toolType: 1

10-17 17:55:17.651 D/ViewRootImpl (19258): ViewPostImeInputStage
processPointer 1
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Qua cac phép do nhitng tinh nang co ban anh huong téi trai nghiém nguoi
ding nhat ¢ trén, ta cd thé thiy duoc hiéu suat 1a diém yéu 16n cia phwong phap
lap trinh wng dung di dong st dung ki thuat IFML. Cac phép do hiéu suét cua ung
dung xay dung vai ki thuat IFML déu thua kém ung dung gbc. Tir diéu nay cé thé
dua ra mot két luan, nhitng ang dung yéu cau hiéu suat cao khdng phu hop dé xay
dung voi Ky thuat IFML. Luan van trinh bay cac danh gia vé trai nghiém nguoi
ding & phan tiép theo dé c6 thé thay hiéu suat tng dung anh huong truc tiép toi
nguoi dung nhu thé nao.

3.3.5.2 Trai nghiém nguoi dung - UX

Vi nguoi dung, tiéu chi dau tién dé danh gia mot ung dung 1a vé hinh thirc
tng dung, tiép theo 1a tiéu chi quan trong khéc: trai nghiém nguoi dung. Trai
nghiém ngudi dung 1a mot phan khéng nho ly do khién ngudi ding quyét dinh tiép
tuc hay ngung str dung rng dung.

So sanh tng dung MealNote IFML duoc xay dung bang ky thuat mé hinh
hoa ludng twong tac va tng dung gbc MealNote_Android, viéc dau tién nhan thay
la ung dung sir dung k¥ thuat IFML cung cip mot trai nghiém khong tét do dap
ung cham véi tueong tac ngudi dung.

Thoi gian khoi dong tng dung cham dan dén nguoi dung phai danh nhiéu
thoi gian hon dé c6 thé sir dung tng dung, nguyén nhan chinh duoc thé hién trén
phan do hiéu suat khi MealNote_IFML can dén khoang 6 gidy dé khoi dong hoan
tat, trong khi tng dung goc chi can chua day 1 giay.

Trai nghiém nguoi ding khi chuyén man hinh ung dung trén
MealNote_IFML tuy khong tot bang tng dung gbc, nhung do thoi gian chuyén
khong 16n (chi khoang 0.2) gidy kém theo hiéu tng truot, diéu ndy dan dén nguoi
dung khdng cam thay su khac biét gitra hai nén tang. C6 thé coi trai nghiém nguoi
ding vé mat nay tét twong duong tng dung géc.

Tréi lai, trai nghiém ngudi dung khi st dung thao tac cuon 1a khéng tét khi
so sanh vai tng dung géc. Cu thé voi mot danh sach 20 phan tir mon an, ang dung
g6c cho trai nghiém muot ma va chi can mot thao tac khi cudn tir dau dén cudi
danh sach. Trong khi d6, ing dung MealNote IFML dap ung nhanh thao tac thao
tac ban dau, nhung xay ra hién tuong giat tir 2 dén 3 lan cho danh sach c6 do dai
tuong tu. Didu ndy gay an tuong Xau téi trai nghiém nguoi ding.
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S6 hiéu tng khi thao tac véi tng dung MealNote IFML kha han hep. Chi hd
tro hiéu tng truot don diéu, trong khi d6 tng dung gdc hd trg tt cac hiéu tng khéc
nhau nhu cudn, xoay, truot...lam phong phu hon trai nghiém ngudi dung.

Ngoai ra, tng dung xay dung bang k§ thuat IFML khéng hd trg tét dbi voi
tdy chinh cua nguoi dung trén hé diéu hanh. Trong truong hop nguoi dung thay doi
font chix hé thdng, tat ca cac ung dung gdc s& duoc thé hién duéi dang font chit méi.

Tuy nhién ¢ng dung MealNote IFML van st dung font chit ban dau. C6 thé
noi, ky thuat IFML khong cho phép ngudi dung ca nhan héa tng dung. Mot thir
nghiém nho dudi day sé& thé hién rd diém khéc biét nay. Trong minh hoa Hinh 3.24,
font chir hé thdng dugc dbi sang font Choco Cooky, tng dung gdc
MealNote_Android thé hién ngay 1ap tac su thay ddi, nhung khong cé su thay doi
nao trén tng dung MealNote IFML.

Day Meal

01 02

Hinh 3.24: So sanh sy thay d6i phéng chit ting dung theo phéng chit hé thong

Nhu vay, trai nghiém nguoi dung cua tng dung duoc xay dung véi ky thuat
IFML 14 khéng tdt khi so sanh véi tng dung gbc. Tuy nhién, c4c trai nghiém nay
van dap ung dugc nhu cau co ban cua nguoi dung, dic biét 1a véi cac tng dung
khdng yéu cau hiéu suat 16n

3.3.5.3. Nhan xét chung
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Hiéu suat 1a diém yéu cua ung dung duoc xay dung véi ki thuat IFML, cac
tng dung yéu cau hiéu suat cao la khdng thich hop véi ki thuat nay. IFML t6 ra
thich hop hon véi cac tng dung nhe vé mit hiéu suét.

Hiéu suit thip hon dan d&n trai nghiém ngudi dung khéng tét trén tng dung
xay dung bang ki thuat IFML so sanh véi tng dung goc. Tuy nhién, tng dung vai
IFML van dap tng cac yéu cau co ban vé trai nghiém ngudoi ding.

3.3.6. Thai gian phét trién wng dung

Mot tng dung dugc yéu cau phat trién thuong dua trén nhiing tidu chuan coa
ting dung gbc, do vay viéc xac dinh yéu cau va tinh kha thi cia tng dung trong viéc
phat trién bang k¥ thuat IFML phai dugc xem xét can than. Cong doan nay thuong
chiém maot phan 16n thoi gian cta qué trinh phét trién tng dung, nhung vé tong thé
chung so voi phuong phap xdy dung ung dung gdc, qua trinh phan tich xac dinh
yéu cau la tuong duong nhau.

Sau khi xac dinh rd yéu cau va tinh kha thi cua ang dung can xay dung, viéc
phat trién va xay dung tng dung s& dugc trién khai nhanh chong véi ki thuat IFML.
Nhung d6i voi nhiing tinh nang kho, hay nhimng tinh ning chua duoc xac dinh rd
rang s& 1a tro ngai 1on trong quéa trinh phat trién. Kho khan nay chi yéu dén tir
nhitng tinh ning yéu cau tuong tac véi cac cdng nghé goc cua hé diéu hanh, hay
cua thiét bi nhu : Dit liéu 6 sin, cac cam bién, thoi gian phat trién nhirng tinh ning
nay sé tuong dbi dai so vai tong thé toan bo thoi gian phat trién ung dung. Tréi lai,
véi phuong phap xdy dung tng dung géc, tt ca yéu cau déu co thé duoc thuc hién,
thoi gian phat trién mdi tinh ning khong qua dai so véi téng thoi gian phat trién
ung dung.

Trong truong hop can mot tng dung miu dé trinh bay véi khach hang,
phuong phap IFML c6 thé ciing cap tng dung mau mot cach nhanh chéng. Trong
khi d6, thoi gian phat trién tng dung mau sir dung phuong phap phat trién ung
dung gdc twong d6i dai, do khéi lugng cong viéc 16n. Vong doi phat trién ang dung
la mot loi thé rat Ion cia phuong phap IFML. Hinh 3.25 va Hinh 3.26 14 biéu d6
GANTT V¢ thoi gian phat trién ung dung cua ca hai phuong phap.
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Biéu d6 GANTT
MealNote Android IFML

Thang 6 Thang 7 Thang 8

Tudn 1 Tudn 2 Tudn3 | Tudn4 Tudin 1 Tudn2 | Tudn3 Tudin 4 Tsdiri 1 Tudn2 Tudn3 | Tudn4

Phan tich yéu cdu | [

Xay dung man l
hinh dang nhap

Xay dung man ' .
hinh chinh .

Xay dung man .
hinh Menu

Xay dung man
hinh Meal List -

Xay dung cac

rman hinh phu -

Két ndi dir liéu [

Chlnh si¥a thng . . | .
thé I

Hinh 3.25: Biéu d6 thoi gian phat trién wng dung MealNote_IFML

Bieu do GANTT
MealNote Android Native

Thang 6 Thang 7 Thang 8
Tudn 1 Tudn 2 Tuin3d | Tudn4 | Tudn1 Tudn2 Tudn3 | Tudn4 Tudn 1 Tudn 2 Tudn3 | Tudn4
Phan tich yéu cau | [N
Xéy dwng man -

hinh ddng nhap
Xay duwrng man

hinh chinh I
Xay duwrng man

hinh Menu -
Xay duwrng man

hinh Meal List -
S I
man hinh phu

Két ndi di liéu ]
Chinh sira téng
o I

Hinh 3.26: Biéu db thoi gian phat trién ung dung goc MealNote Android

Qua hai biéu d6 c6 thé thiy dugc loi thé cua phat trién ang dung di dong st
dung ky thuat IFML. Diéu nay 1a ddng nghia véi cong suc phét trién gitta hai san
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pham véi hai phuong phap. Theo uéc tinh ban dau, can khoang 4 man-month dé
phat trién (ng dung géc hoan chinh, nhung trén thuc té can khoang 3 thang dé xay
dung hoan thién cac tinh ning chinh. Trong khi d6, chi can khoang 1 man-month
cho toan bo qué trinh phat trién san pham sir dung k§ thuat IFML.

V& thoi gian phat trién tng dung, phuong phap xiy dung phan mém si dung
ki thuat md hinh hda ludng tuong tac t6 ra vuot tréi hon k¥ thuat goc nhiéu lan.

3.3.7. Kha niing bao tri, nang cap va bao mat &ng dung

Bao tri, nang cap tng dung gbc 1a rat ton kém va kho khin, do tinh chét
phic tap ciia cau tric du an, nha phat trién duoc giao nhiém vu bao tri/nang cap can
hiéu dugc toan bo cau 1énh, ludng xt ly caa tng dung ban dau méi ¢ thé tién hanh
bao tri/nang cap ang dung gdc. Ngoai ra con mot sd rai ro cao trong viéc gay ra 10i
khéng mong muén trong qua trinh nang cap, bao tri. Nhitng 15i nay khé phat hién
trong qua trinh sira d6i ma nguon va thudng duoc béo céo bai nguoi ding.

Véi ung dung sir dung ky thuat IFML, cac thanh phan, ludng tuong tac bao
gom ca tuong tac véi di liéu déu dugc md hinh hda, nha phat trién co thé tuong tac
mot cac truc quan. Do vay, kha ning bao tri/nang cap tng dung dang nay dé dang
va ton it chi phi.

Mot thach thire khong nho khac vai cac tng dung kiéu truyén thong 1 viéc
chuyén giao tng dung giita cac nha phat trién khac nhau. Trong truong hop (ng
dung duogc chuyén giao cho nha phét trién khac, viéc tim hiéu dé co thé tiép tuc bao
tri/ndng cap tng dung sé& tiéu ton mot thoi gian dai. Pidu nay s& khong xay ra voi
ting dung xay dung bang ky thuat mé hinh héa ludng twong téc.

Vé kha ning biao mat, loi thé thuoc vé ung dung goc, theo y kién khach
quan, tng dung goc di c6 mot cong ddng phét trién Ion manh, cd thé dé dang tim
dugc cac thu vién, tinh nang cho phép thuc thi cac phuong phap ma hoa, bao mat
dir liéu gitp bao mat dir liéu nguoi ding thém mot tang trong trudng hop bao mat
thiét bi bi vuot qua. IFML-WMP chua hd trg kha ning nay. Xét vé mat bang chung
cac (g dung hién nay, hau hét cac ung dung déu xir dung bao mat cuaa thiét bi hay
hé diéu hanh ma khong cé thém bat ky bién phap tang cuong bao mat nao khac, do
vay, tuy chua tot nhu tng dung gdc nhung IFML dap tmg duoc hau hét cac yéu cau
vé bao mat cua tng dung thong thuong.
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3.3.8. Cac tiéu chi khéac

Ung dung va thw vién hd tro: CO rét it tai nguyén va luya chon khi st dung
cac thu vién bén ngoai cho ngudi phét trién ung dung di dong st dung k¥ thuat
IFML. Nguyén nhan chinh do céng ddng lap trinh vién chua 16n manh, hau hét cac
cong cu va thu vién hd tro hién nay duoc cung cap boi WebRatio

Cong cu phat trién va sira 16i: Cac cong cu phat trién tng dung gbc duoc
cung cap day du va chi tiét vé kha nang tim va g& 151, diéu nay cho phép nha phét
trién dé dang giai quyét cac 15i phat sinh trong qué trinh xay dung tng dung. Dé c6
thé sira mot 18i trong khi xay dung ¢ng dung véi phuong phap IFML sé& can nhiéu
thoi gian hon Ky thuat xay dung @ng dung géc. Tuy nhién, c6 rat it 16i xay ra trong
qua trinh xay dung tng dung di dong st dung ky thuat IFML

Hién nay, chi c6 mot cdng cu duy nhat cho phép phaét trién ung dung di dong
st dung ky thuat IFML 1a WebRatio Mobile Platform. Trong khi d6, dé phat trién
ting dung Android véi phuong phap xay dung tng dung gbc, nha phat trién cé thé
st dung Eclipse ADT hoac Android Studio 1a hai cong cu pho bién nhat hién nay.

Sw ddc lap vé nén tang: Nén tang tng dung 1a mot van dé 16n hién nay, do
c6 rat nhiéu nén tang di dong khac nhau, cac nha phat trién 16n thuong phai duy tri
mdi ddi ngil 1ap trinh vién dé phat trién mot nén tang. Co thé nhan thay su ton kém
chi phi trong viéc nay 1a khéng nho cu thé véi hai nén tang 16n hién nay 1a Android
va i0S. Tuy nhién, véi IFML nha phat trién c6 thé xay dung @ng dung ma khong
can quan tdm dén nén tang nao. Mot doi ngii duy nhat chiu trach nhiém phat trién
ting dung cho ca hai nén tang 1on, va chi phat trién mot 1an duy nhat. Pay 1a loi ich
l6n nhat cua ky thuat mé hinh hda ludng tuong tac bén canh viéc giam thiéu chi phi
va thoi gian phat trién tng dung.

3.4. Tong két chwong

Bén canh céc loi ich khdng thé phi nhan vé toc do phat trién, chi phi phét
trién va sy doc lap vé nén tang, ky thuat mé hinh hoa ludng tuong tac IFML con
ton tai khong it han ché. Ky thuat IFML trong phét trién ung dung di dong c6 thé
dugc biéu dién bang cum tir “Xay dung mét 1an, chay moi noi”, nd ciing dd bién
mot viéc duong nhu bat kha thi thanh hién thuc : Xay dung tng dung di dong ma
khéng can viét bat ky dong lénh nao.

Viéc xay dung mot ung dung di dong hoan chinh st dung ky thuat mé hinh
hoa ludng tuong tac IFML 1a hoan toan kha thi, tuy nhién nha phat trién can can
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nhic k¥ loai tng dung minh sé& phat trién. Bén canh cac diém lgi ich khdng thé phu
nhan, k§ thuat IFML van con ton tai nhiéu han ché can khic phuc. Mot sé diém han
ché 16n nhét caa IFML lién quan dén hiéu suat &ng dung va trai nghiém ngudi ding
bat nguon tir sy yéu kém trong hd tro tinh nang gbe. Day ciing 1a 1y do chinh khién
IFML chua thé tré thanh mot ki thuat co thé thay thé hoan toan ki thuat xay dung
tng dung gdc.

Bang 3.7 md ta két luan vé loi ich va han ché cua ky thuat IFML va k¥ thuat
xay dung ung dung goc dua trén co s cac tiéu chi va két qua danh gia cua céc
phan trudc :

Bang 3.7: CAc tiéu chi va lya chon phuong phap thich hop

Ung dung st
Tiéu chi Ung dung géc dung ky thuat
IFML

Su ddc lap vé nén tang v
Chi phi phat trién v
Chuyén giao céng nghé v
Thoi gian phat trién ng dung nhanh \'
Kha nang bao tri va nang cap v

HG tro tinh nang thiét bj va hé diéu hanh
Hiéu suat va trdi nghiém ngudi dung
B3o mat

Thiét ké va giao dién

Céc ng dung va thu vién hd tro

Cong cu phat trién va sira 16i

Céc loai irng dung cd thé xay dung

L L LKL (&<

Dua theo bang trén, tac gia dé xuat cac truong hop phat trién ang dung va
phuong phap lua chon thich hop :

e Cac trudong hop nén phat trién ung dung véi ky thuat IFML:
— Bi gigi han vé chi phi, IFML - WMP Ia sy lya chon tét hon
— Can phat trién tng dung nhanh choéng.
— Can phat trién ung dung don gian, 6 it hiéu (ng, chi yéu cau céc tinh
nang gdc co ban, chi yéu cau dap tng trai nghiém ngudi ding co ban.
— Ung dung don gian can phat trién cho nhiéu nén tang.
e Cic truong hop nén phat trién ung dung st dung ky thuat phat trién ung
dung géc:
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— Ung dung yéu cau téi da vé trai nghiém nguoi dung, hiéu suét st dung
va sir dung nhiéu tinh niang gdc.

— Céc tng dung c6 ngudn kinh phi doi dao, 1a cac tng dung lén va
khdng gidi han vé cong nghé, tinh niang mai.

Ban két luan nay nén dugc tham khao va can nhic ky trudc ting tinh huéng
cu thé nham lya chon phwong an phu hop nhat.
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KET LUAN

Sau khi nghién ctru co sé ly thuyét va thuc hién luin van nay, t6i da thu duoc
nhiéu kién thac mai va co huéng nhin rd rang va cu thé hon vé phuong phap phat
trién hudng moé hinh, dic biét véi ki thuat md hinh héa ludng twong tac trong phat
trién phan mém noi chung va trong lap trinh tng dung di dong nai riéng.

K§ thuat mé hinh héa ludng tuong tac 1a mot cach tiép can mai cho viéc phét
trién ng dung di dong huéng md hinh, dic biét trong linh vuc di dong. Loi ich
thiét thuc va to 16n ctia Kk thuat nay gitap don gian héa qué trinh phét trién ung
dung di dong cho nhiéu nén tang hién nay. Ngoai viéc dé dang nam bat va su dung,
ki thuat nay giGp giam thiéu rat nhiéu thoi gian cling nhu cong sirc phat trién tng
dung trén nén tang di dong.

Bén canh nhiing loi ich to 16n, k§ thuat nay con ton tai khong it han ché vé
nhitng mat quan trong nhu thiét ké, tly chinh Gng dung va dac biét vé hiéu suat,
trai nghiém nguoi dung so véi tng dung goc. Tir cAc mat nay, nha phat trién can
can nhac k§ truéc khi dua ra quyét dinh chon phét trién tng dung theo phuong
phap nao.

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

(1) Gigi thiéu vé phat trién tng dung huéng mé hinh va lap trinh (ng dung di
dong. Trong d6 tap trung tim hiéu vé ky thuat phat trién ung dung huéng mo
hinh nham &p dung trong lap trinh tng dung di dong. Tim hiéu vé xu huéng
méi trong 1ap trinh di d6ng hién nay: Lap trinh di déng da nén tang, cac
cdng cu va uu nhugc diém cua chang.

(2) Tim hiéu va trinh bay vé k¥ thuat mé hinh héa luéng tuong tac. Tim hiéu
sau hon vé phat trién ung dung huéng mé hinh véi ky thuat mé hinh hoa
ludng tuong tac cling nhu cach tiép can cho ky thuat sinh ma tu dong. Pham
vi ttng dung néi chung va kha niang ung dung cho nén tang di dong noi riéng.

(3) Van dung va thuc nghiém kg thuat md hinh héa ludng twong tac IFML trong
quéa trinh phét trién ung dung di dong MealNote. Xay dung mot phién ban
khac cua tng dung MealNote sir dung ky thuat xay dung ung dung géc
nhdm so sanh, danh gia k¥ thuat IFML. D& xuat cac tiéu chi danh gia ky
thuat IFML dua theo céc bao cdo khoa hoc, nghién ctu lién quan.
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(4)Pua ra danh gia vé ki thuat md hinh hoa ludng tuong tac mot cach chi tiét
dua trén céc tiéu chi chinh cho qua trinh phét trién/st dung tng dung di
dong. Cac wu diém va cac diém han ché cua ky thuat IFML, cac loai tng
dung c6 thé ap dung IFML ciing nhu cac wu/nhuoc diém caa IFML trong
qué trinh phét trién ang dung di dong.

Trong qua trinh 1am luan van nay, t6i nhan thly mot s6 huéng di méi ciing
nhu tinh g dung cao caa san pham thuc nghiém trong thuc té. Do do, toi dua ra
mot s6 dé xuat va dinh huéng nghién ctu tiép theo nhu sau:

(1) Hoan thién va phat hanh ung dung thuc nghiém MealNote. Do quy thoi gian
c6 han, viéc phat trién tng dung MealNote chua that sy hoan hao véi ca hai
phién ban k¥ thuat. Sau luan vin nay, toi sé& tiép tuc hoan thanh va dua Gng
dung MealNote téi nguoi dung hoan toan mién phi trén ca hai phién ban sir
dung k¥ thuat IFML va ky thuat xay dung ung dung gbc, nham gop phan
giam thiéu nguy co tir tinh trang bt 6n vé an toan thuc pham hién nay. Thém
vao do, qua su danh gia khach quan cua nguoi dung trén hai phién ban s
gilip bd sung cho cac nghién cau tiép theo.

(2) Nghién cau va xay dung phuong phap chuyén mé hinh gitra UML va IFML.
Pham vi cua luan van ndy chi tap trung vao ki thuat mé hinh héa ludng
tuong tac IFML ma chua dé cap dén kha niang chuyén doi giira UML va
IFML. Toi nhan thiy hudng di moi ndy trong qua trinh thuc hién luan van,
tuy nhién méi chi budc dau tim hiéu. Pinh huéng nghién cuu tiép theo, t6i s&
tap trung tim hiéu va xay dung cong cu, bo thu vién nham muc dich chuyén
do6i giira cac ngdn ngir md hinh hoa khac sang IFML. RGt ngan thém mot
budc trong qua trinh phét trién tng dung di dong.
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PHU LUC

Phu luc A: Xay dung @ing dung MealNote theo phwong phap truyén thong
1. Giéi thiéu va cai dat

Android Studio 1a mot méi truong phat trién tich hop (IDE) duoc phét trién
boi Google dya trén IntelliJ IDEA nhiam hd tro dic biét cho 1ap trinh tng dung trén
nén tang Android. Puogc gigi thiéu lan dau vao ngdy 16 thang 5 nam 2013 tai su
kién Google 1/0 - San Francisco, My nhu 1a céng cu lap trinh itng dung Android
chinh thuc cia Google, Android Studio di dan thay thé cong cu truyén thong von
duogc st dung rong rai truede d6 1a Eclipse ADT nhanh chéong.

Chuan bi méi trudong cai dat nhu sau:

. Hé diéu hanh Microsoft® Windows® 8/7/Vista (32- or 64-bit)

. Téi thicu 2 GB RAM, tiéu chuan 4 GB RAM

« 400 MB dung lugng 6 dia ciing trong

« [tnhét 1 GB cho Android Software Development Kit (SDK)

« Do phan giai man hinh t4i thiéu 1280 x 800

. Java Development Kit (JDK) 7

« Tuy chon cho thiét bi gia 1ap: bd vi st Iy Intel® hd trg virtual technology
Intel® VT-x.

Tai vé va cai dat Java Develipment Kit tai dia chi : http://www.oracle.com/

Tai vé va cai dat Android Studio tai dia chi :https://developer.android.com

Do han ché vé mit thoi gian phat trién ciing nhu muc dich xay dung tng
dung Android géc nhu mot tiéu chuin dé thuc hién so sanh, danh gia k¥ thuat
IFML va nham danh nhiéu ndi dung tip trung vao k§ thuat IFML. Luan vin tap
trung trinh bay nhitng ca st dung chinh trén tmg dung Android gdc.

2. Xay dung ca str dung Login

Tao 16p LoginSignupActiviy dugc mo rong tir 16p ActionBarActivity véi cac
thugc tinh nhu sau:

public class LoginSignupActivity extends ActionBarActivity {
// Declare Variables
Button loginbutton;
Button signup;
String usernametxt;
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String passwordtxt;
EditText password;
EditText username;

o
Xay dung hai truong thudc tinh EditText nham cho phép ngudi dung dién tai
khoan va mat khau:

username = (EditText) findViewById(R.id.username) ;
password (EditText) findViewById(R.id.password) ;

Xay dung nut (button) Login va xur 1y su ki¢n dang nhap:

loginbutton.setOnClickListener (new View.OnClickListener () {

@Override
public void onClick (View v) {

usernametxt = username.getText ().toString();
passwordtxt = password.getText ().toString();

»
1)

Thiét ké man hinh ding nhap tai file acitivty login_signup.xml. Thé hién d6 hoa

trong Hinh phu luc A.1.

MealNote

Account

Password

LOGIN

SIGNUP
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Hinh phu luc A.1: Thiét ké giao dién man hinh Login

3. Xay dung ca st dung Signup

Tao 16p LoginSignupActiviy dugc mad rong tur 16p ActionBarActivity voi cac
thudc tinh nhu sau:

public class LoginSignupActivity extends ActionBarActivity {

Button signup;

String usernametxt;
String passwordtxt;
EditText password;
EditText username;

}

Xt 1y sy kién cho chic ning Signup 1a2 mot ham ndm trong 10p

4

LoginSignupActivity twong tu chirc nang Login:

signup.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View v) {

usernametxt = username.getText ().toString();
passwordtxt = password.getText () .toString();
if (username.equals("") && password.equals("")) {

}

Toast.makeText (getApplicationContext (),

"Please fill all field",

Toast.LENGTH_LONG) . show () ;

else/(

ParseUser user = new ParseUser();
user.setUsername (usernametxt) ;
user.setPassword (passwordtxt) ;

}

)i

Do chuc nang Login va Signup dugc xay dung trén cung mdt man hinh nén
thict ké giao dién déu nam trén file acitivty_login_signup.xml. Duéi day la thiét ke
dang thé xml ctia ntt Signup:

<Button

android:id="@+id/signup"
android:layout width="fill parent"
android:layout_height="wrap content”
android:layout below="@+id/login"
android: text="@string/SignupBtn" />

94



4. Xay dung ca sir dung View Meal In Week

Ca st dung View Meal In Week duoc xay dung véi 16p FrontPage voi cac
thudc tinh dugc khai bao trong 16p nay :

public class FrontPage extends ActionBarActivity implements
AdapterView.OnItemClickListener {

Toolbar toolbar;

private DrawerLayout drawerLayout;

private ListView listview;

private ExpandListAdapter ExpAdapter;

private Arraylist<ExpandListGroup> ExpListItems;
private ExpandablelistView ExpandList;

private String[] mDrawerTitles;

private DrawerLayout mDrawerLayout;

Giao dién cho ca st dung nay duoc thiét ké véi file activity_front_page.xml , duoc

lién két vé61 16p FrontPage nhu sau:
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity front page) ;

)
File giao dién sau khi xay dung dugc nhin thdy nhu Hinh phuy luc A.2:

Rice and Tofu sauce

A5 Main Dish
DETALS  EDIT

Cake
Side Dish

DETAILS EDIT

Rice soup
‘ N Main Dish
11; DETAILS EDIT
s Hamburger
£ 2\ Side Dish

.

. Rice cake

R
@ Main Dish
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Hinh phu luc A.2: Giao dién ca st dung View Meal In Week
5. X4y dung ca sir dung View List Meal

Ca su dung View List Meal dugc xay dung voi 16p twong g la Recipepage
ké thura tr ActionBarActivity nhu sau:
public class Recipepage extends ActionBarActivity {
DbAdapter dbAdapter;
private ListView lister;
private List<recipedata> myRecipes = new ArraylList<recipedata>();
private int itemClickedPosition;
private boolean debugger = false;

private static final String MyTag = "myApp";

}
Thuc hién lay dir li€u cdc mon an tur co s¢ dit ligu:
lister = (ListView) findViewById(R.id.listView);

Cursor cursor = dbAdapter.getAllRecipes|();
List<recipedata> array = new Arraylist<recipedata>();

while (cursor.moveToNext ()) {

// Truy van co s& dit liéu

}

dbAdapter.close();

Giao dién ca st dung nay dugc thiét ke véi file row_recipe.xml. Giao dién
ca st dung duogc thé hi¢n nhu Hinh phu luc A.3:

N3 Mgl 88% W 09:46

o~ Pizza

Cooking time : 2
=
) ‘;'} Burger

Cooking time : 1

Salad
2 Cooking time : 30

] 1

7 Noodles
~ Cooking time : 45

!

&
N
£ o

A
had

Bread and meat sauce
Cooking time : 50

6

1)

= pizza
2 Cooking time : 2

Burger
Cooking time : 1

T salad
a Cooking time : 30

et 3
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Hinh phu luc A.3: Man hinh ca sir dung View List Meal
6. Xay dung ca sw dung View Menu

Man hinh View Menu dugc x@y dung bén trong man hinh chinh & I6p
FrontPage dudi dang moét list view nhu sau:

private ListView mDrawerList;
mDrawerList.setOnItemClickListener (new DrawerItemClickListener()):;

private class DrawerItemClickListener implements ListView.OnItemClickListener ({

@Override
public void onItemClick (AdapterView parent, View view, int position, long id)

selectItem(position) ;

Cac sy kién duogc xir ly trong ham selectltem(int position) véi tham sé truyén
vao la vi tri tuong tng cta cac chire nang. Hinh phu luc A.4 mo ta giao dién ca st
dung View Menu:

& & Aol 100% W 15:34

<  Weekly meal

Planner

T' Meal
b Grocery
e

Group

O Logout

Hinh phu luc A.4: Giao dién ca st dung View Menu
7. Céac xir ly khac

Dé c6 thé luu trit cling nhu cung cap dir liéu, ta cAn mot bo co s dit liéu,
trong ng dung nay tac gia sir dung SQL.ite database 1a bo co s& dir liéu phd bién
cho hé diéu hanh di dong bao gdm Android/iOS.
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Céc thao tac vai co so dir liéu dugc xu ly tai 16p DbAdapter véi cac thuoc
tinh duogc khai bao nhu sau:

public class DbAdapter {

public static final String DATABASE NAME = "meal planer";
public static final int DATABASE VERSION = '9';
public static final String TAG = "DBAdapter";

}

Céc tuy van co so dir liéu cting dugc thuc hi¢n trong 16p nay, mot s6 vi du
duoc thé hién nhu bén dudi:

private static class DatabaseHelper extends SQLiteOpenHelper {

DatabaseHelper (Context context) {

super (context, DATABASE NAME, null, DATABASE VERSION) ;

}

private DatabaseHelper (Context context, String name,
SQLiteDatabase.CursorFactory factory, int version) {
super (context, name, factory, version);

}

@Override
public void onCreate (SQLiteDatabase db) {
try {
db.execSQL (CREATE RECIPE TABLE) ;
db.execSQL (CREATE INGREDIENT TABLE) ;
db.execSQL (CREATE RECIPE INGREDIENT TABLE) ;

Ngoai ra, cac di liéu hinh anh can duogc tich hop san trong ang dung véi do
phan giai khac nhau nham phi hop vai cac loai kich thuéc man hinh va duoc dat
trong folder drawable véi tén riéng biét cho tirng hinh anh, diéu nay gidp ta dé dang
st dung bang cach goi t&n hinh anh dé truy xuat dén hinh anh tryc tiép. Céc biéu
tugng tuong tng ciing can dugc tich hop trong folder mipmap.
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Phu luc B: Biéu d6 hoat ddng dic ta c4c ca sit dung cia wng dung MealNote
1. Biéu d6 hoat dong ca st dung UC_001 : Login

Con e

Fail

Success
a.s

Hinh phu luc B.1: Biéu do hoat dong ca sir dung Login

2. Biéu d6 hoat dong ca str dung UC_002 : Signup

Signup R —

Fail

Success
a.s

Hinh phu luc B.2: Biéu db hoat dong ca sir dung Signup
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3. Biéu dd hoat dong ca st dung UC_003 : View Meal In Week
®

View Meal -
in Weeak

Load data
Fail

Load Data

Success
a.s

Hinh phu luc B.3: Biéu do hoat dong ca sir dung View Meal in Week
4. Biéu db hoat dong ca sir dung UC_004 : View List Meal

View List
Meal <

Load data
Fail

Load Data

Success
a.s

Hinh phu luc B.4: Biéu db hoat dong ca sir dung View List Meal
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5. Biéu do hoat dong ca sir dung UC_005 : View Meal in Day

View Meal
in Day

Load data
Fail

Load Data

Success
a.s

Hinh phu luc B.5: Biéu dd hoat dong ca st dung View Meal in Day
6. Biéu d6 hoat dong ca stir dung UC_006 : View Meal Details

View Meal
Cretail -
Load data
N Fail

Load Data

Success
a‘s

Hinh phu luc B.6: Biéu do hoat dong ca sir dung View Meal Details
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7. Biéu do hoat dong ca sir dung UC_007 : Edit Meal

Edit Meal |&——

Save Meal
Information

Save Meal
Information fail

Save Meal
Information success

Hinh phu luc B.7: Biéu do hoat dong ca sir dung Edit Meal
8. Biéu do hoat dong ca sir dung UC_008 : Delete Meal

| Delete Meal ||

Delete Meal
Information fail

\

<

Delete Meal
Information success

®

Hinh phu luc B.8: Biéu db hoat dong ca sir dung Delete Meal
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9. Biéu do hoat dong ca sir dung UC_009 : Add New Meal

Add New Meal

Meal is existed
Meal is not existed

Update Meal Save Meal
Information

%

Hinh phu luc B.9: Biéu dd hoat dong ca st dung Add New Meal
10. Biéu d6 hoat dong ca st dung UC_0010 — UC_012:

e

Save Meal
Logout } [ View Menu } [VIEW P\anner] [Update Meal} [ nformiation ]

WV

®

Hinh phu luc B.10: Biéu d6 hoat dong ca st dung UC_0010 — UC0014
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