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Linh vire ki thuit dwoc dé cap
Sang ché dé cap dén linh vuc cong nghé truyén thong, va cu thé 13, dén
phuong phép tuong tic ngudi - may tinh cia thiét bi ddu cubi nguoi ding, thiét

bi, va thiet bi dau cudi nguoi dung.

Tinh trang ky thuét cia sing ché

Hién tai, do c6 d6 théng minh cao va tinh tién dung 16m, cac thiét bi dau
cubi ngudi ding nhu cac dién thoai théng minh va cac iPad di tré thanh cac
cong cu truyén thong xa hdi can thiét duoc ngudi ding mang di bat ky lic nio.
Khi nguoi ding cén lién lac ban bé bang cach st dung thiét bi dau cubi nguoi
ding man hinh tt, thi cdch 1am phd bién 13 sau khi man hinh duogc bat sang
bang cach sir dung ddu vén tay, ing dung x3 hoi duoc khoi dong dé tim kiém
tlly chon ban bé can duoc tiép xic, va sau do, tiy chon ban bé dugc gd dé ding
nhép giao dién tmg dung twong Gng véi tiy chon ban bé, dé trd chuyén.

Tuy nhién, tim hiéu dugc tir thuc té 12 ngudi ding thudng chi tiép xtc vai
vai tuy chon ban bé. Do vay, viéc tim kiém tuy chon ban be bdi ngudi dfm_g

theo cach néu trén turong ddi phirc tap va ton thoi gian.

Ban chit ky thuit ciia sang ché

Céc phuong 4an thyuc hién sang ché boc 16 phuong phép twong tic ngudi -
may tinh cta thiét bi ddu cudi ngudi ding, thiét bi, va thiét bi diu cudi nguoi
ding, dé cai thién hiéu suit tim kiém tuy chon ing dung.

Khia canh thir nhit theo cac phuwong 4n thuc hién sang ché boc 16 phuong
phép twong tac. ngudi - may tinh cia thiét bi dau cubi nguoi dung, gém:

thu thap thong tin ddu van tay dugc nhép vio;

néu thong tin ddu van tay dich ma so khép thong tin ddu vén tay ton tai
trong thong tin ddu van tay dinh trudc duge luu trit, xac dinh tng dung dugc

gén voi thong tin ddu van tay dich; va
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hién thi it nhit mot tiy chon tmg dung dugc bao gdm trong éng dung.

Dua vao khia canh thir nhét cta cac phuong &n thuc hién sang ché, theo
cach thirc trién khai kha thi thir nhit cta khia canh thir nhit ciia cic phuong an
thuc hién sang ché, sau khi hién thi it nhit mot tuy chon tng dung dugc bao
gdm trong tng dung, phuong phap con gdm:

thu thap 1énh trugt dé truot theo huéng dinh trl_rc’rc béng cach st dung vi tri
diu vao clia théng tin ddu van tay 1am vi tri bit ddu, trong d6 l1énh truot gdm
huéng dinh trude, hudng dinh trude duge sir dung dé chi bao tuy chon tng
dung dich, va tiy chon ung dung dich 1a mdt trong it nhit mét tiy chon tng
dung duoc hién thi trén thiét bi ddu cudi ngudi ding; va |

hién thi, dap lai Iénh truot, giao dién tuong Gng véi tuy chon tng dung dich.

Dua vao khia canh thir nhat theo céc phuong an thuc hién sang ché, theo
cach thirc trién khai kha thi thtr hai cta khia canh tht nhét theo cac phuong an
thuc hién sang ché, viéc hién thi it nhat mot tuy chon Umg dung dugc bao gém
trong tmg dung gdm: hién thi it nhit hai tiy chon ng dung dugc bao gdm
‘trong Gng dung; va

phuong phap con gom:

thu thap lénh trugt ciia ngudi ding dé truot trén man hinh cam Gng hodc bd
cam bién diu van tay, trong d6 1énh trugt gém hudng truot;

xac dinh, theo_méi quan hé anh xa gitra vi tri bat dau trugt va vi tri gifta cia
it nhét hai tiy chon tmg dung, bing cich st dung vi trf trung tim 1am tham
chiéu, va theo huéng truot, tiy chon tmg dung thir nhét trong it nhit hai tuy
chon tng dung duoc hién thi trén thiét bi diu cubi nguodi dung; va

hién thi giao dién twong tmg v6i tity chon tmg dung thir nhat.

Dua Vé‘o khia canh tht nhat theo céc phuong an thuc hién sang ché hoic
cach thic trién khai kha thi thi nhit cia khia canh thir nhit theo cac phwong 4n
thuc hién sang ché, theo céch thirc trién khai kha thi tht ba cua khia canh thi
nhét theo cac phuong an thuc hién sang ché,} viéc hién thi it nhit mot tuy chon
tmg dung duoc bao gdm trong tmg dung gdm:

hién thi ctra s6 dong trén giao di¢n dau vao thong tin diu van tay; hién thi,

trén cira s6 dong, giao dién trén d6 dat biéu tuong Gng dung cta tng dung niy;
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hién thi biéu twong tng dung cua tng dung nay trong khu vuc trung tim clia
giao dién, va che du biéu tuong khac ngoai biu tuong tmg dung ciia g dung
trong nhidu biéu twong tng dung dugc bao gém trong giao dién; va hién thi, -
xung quanh biéu twong ng dung cia ing dung ndy, it nhit mdt thy chon tmg
dung dugc bao g6m trong ing dung; hoic

hién thi giao dién trén d6 dit biéu tuong ing dung clia img dimg ndy; hién
thi ctra sb dong trén giao di€n, va hién thi, trén ctra sd dong, nhiéu biéu tugng
g dung dugc bao gdm trong giao dién; va hién thi, trong khu vuc bao quanh
ctia biéu tugng ing dung von 13 cua ung dung dugc hién thi trén cira sb dong, it
nhit mét tiy chon ing dung dugc bao gdm trong tng dung, trong d6 khu vuc
bao quanh 13 khu vuc nam trong khoadng dinh trudgc va duge diat & gitta trén
biéu twong tng dung cla Gng dung nay.

Dua vao cch thirc trién khai kha thi thtt hai ctia khia canh thir nhét cta céc
phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi thir tu ctia khia
canh thir nhét ctia cac phuong an thuc hién sang ché, viéc hién thi it nhat hai
tiy chon ng dung dugc bao gdm trong tmg dung gém:

hién thi cta sb dong trén giao dién dau vao thong tin dAu van tay; hién thi,
trén cira s6 dong, giao dién trén d6 dat biéu tuong tng dung ctia tmg dung nay;
hién thi biéu twong tmg dung cla tng dung niy trong khu vuc trung tim cta
giao dién, va che dau biéu tugng khac ngoai biéu tuong ing dung ctia tng dung
trong nhiéu biéu twong Gmg dung duoc bao gdm trong giao dién; va hién thi,
xung quanh biéu tugng Ung dung cta tng dung nay, it nhit hai tiy chon tng
dung dugc bao gdm trong tmg dung; hoic

hién thi giao dién trén do dat bidu tuong Gng dung cua Ung dung nay; hién
thi ctra sb dong trén giao 'dién, va hién thi, trén ctra s6 dong, nhiéu biéu tuong
mg dung dugc bao gdm trong giao dién; va hién thi, trong khu vuc bao quanh
clia biéu tuong tng dung vén 13 ctia tng dungdugc hién thi trén cira sb dong, it
nhit hai tily chon @ng dung dugc bao gém trong tmg dung, trong d6 khu vuc
bao quanh 13 khu vuc ndm trong khoang dinh truéc va duoc dit & giita trén
biéu tuong Gng dung cla tmg dung nay.

Dua vao khia canh tha nhét theo céc phuong an thuc hién sang ché hodc
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cach thirc trién khai kha thi thir nhAt ciia khia canh thi nhét theo cdc phuong 4n
thuc hién sang ché, theo céch thirc trién khai kha thi th ndm cta khia canh th
nhit theo cac phuong an thuc hién sang ché, viéc hién thi it nhat mot tiy chon
mg dung duoc bao gdm trong tng dung gdm:

thu thap thong tin méi trudong hién tai;

néu thong tin méi trudng so khép thong tin méi truong lich sir thu dugc khu
tmg dung duoc khéi déng trude do, thu thap, tr cac tuy chon tng dung dugc
bao gbém trong tmg dung, it nhit mot tiy chon mg dung theo cic ban ghi lich
sir st dung ctia cac tuy chon ung dung; va

hién thi it nht mot thy chon ng dung.

Dua vao cach thire trién khai kha thi thtr hai cta khia canh thir nhét theo cac
phuong 4n thuc hién sang ché, theo cach thic trién khai kha thi tht sdu clia
khia canh tht nhit theo cic phuong 4n thuc hién sang ché, viéc hién thi it nhit
hai tity chon tng dung dugc bao gdm trong ng dung gdm:

thu thap thong tin moi truong hién tai;

néu thong tin moi trudng so khép thdng tin mdi trudng lich sir thu dugc khu
ung dung dugc khdi dong trude do, thu thap, tir cac tuy chon tng dung dugc
bao gdm trong tmg dung, it nhét hai tiy chon tng dung theo c4c ban ghi lich st
st dung cua cac tuy chon ing dung; va

hién thi it nhit hai tiiy chon ng dung.

Dua vao cach thirc trién khai kha thi thir nim cua khia canh tht nhét theo
cac phuong 4n thyuc hién sang ché, theo cach thirc trién khai kha thi thir by ctia
khia canh thir nhét theo céc phuong 4n thuc hién séng ché, viéc thu thap, tir cac
tuy chon Ung dung duoc bao gbm trong Gng dung, it nht mot tiy chon tng
dung theo cac ban ghi lich st sir dung clia cac tiy chon ng dung gdm:

thu thap cac tin s sir dung cuia nhiéu tiry chon tmg dung theo cic ban ghi
lich st st dung cta céc tuy chon tng dung dugc bao gdm trong tmg dung; va
thu thap sb lugng tiy chon tmg dung dinh truée theo thir trr giam dan ciia cac
tan sb st dung, va xac dinh sé lugng tuy chon tng dung dinh truéc nhu 1a it
nhét mcf)t tuy chon tmg dung; hodc

thu thip céac tin sd st dung ctia nhiéu tiy chon tng dung theo cic ban ghi
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lich st st dung clia cdc tiiy chon tmg dung duoc bao gbm trong ting dung; va
néu tan s st dung ciia tiy chon tng dung vuot qua ngudng tan sb s dung
dinh truédc, x4c dinh tuy chon Gng dung lam it nhét mot tiy chon Ung dung;
hoic |

thu thap céc tin s6 st dung ciia nhidu tiy chon Gng dung theo cic ban ghi
lich st str dung clia cac tity chon tng dung duoc bao gdm trong tmg dung; sip
Xép, theo tha tu gidm dan cla céc tin s sit dung, céc tuy chon ting dung dugc
bao gdm trong ing dung; x4c dinh sb lrong it nhit mot tiy chon tng dung theo
ty 1€ sb luong dinh trude duge xac dinh cia cac tuy chon ng dung dugc bao
gbm trong tng dung trén it nhit mot thy chon tng dung; va thu thap sb luong
ctia it nhit mot tiy chon tmg dung tir c4c tily chon tmg dung duoc sip xép theo
tha tu giam din cia cAc tin sb st dung.

Dua vao cach thirc trién khai kha thi thir sdu cua khia canh thir nhat theo cac
phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi thir tdm cua
khia canh thir nhit theo cac phwong an thuc hién sang ché, the thu thép, tir cac
ty chon tng dung dugc bao gdém trong tng dung, it nhét hai thy chon tng
dung theo cac ban ghi lich st str dung cua cac tuy chon tng dung gém:

thu thap céc tin s6 st dung ciia nhiéu tiiy chon émng dung theo cac ban ghi
lich str st dung clia cac tily chon tng dung dugc bao gdm trong tmg dung; va
thu thap sé lugng ty chon ting dung dinh truée theo ther ty gidm dan cia cac
tdn sd st dung, va x4c dinh sb luong tiy chon tng dung dinh trudc nhu 1a it
nhit hai tiiy chon tmg dung; hoic

thu thap c4c tan s6 st dung cua nhidu tiy chon tmg dung theo cac ban ghi
lich st sir dung cda cac tuy chon Gng di,mg dugc bao gdm trong tmg dung; va
néu tan sb str dung cia tiy chon Gng dung vuot qua hgu&ng tn s st dung
dinh truéc, x4c dinh ty chon ung dung lam ft nhat hai tiy chon tng dung;
hodc »

thu thap cac tan s6 st dung ctia nhidu tiy chon tng dung theo cic ban ghi
lich str str dung ciia cac tiiy chon g dung dugc bao gdm trong tng dung; sip
xép, theo thir tur giam dn cta céc tin sb sir dung, c4c tuy chon tng dung duoc

bao gdm trong ung dung; x4c dinh sb luong it nhat hai tiy chon tmg dung theo
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ty 1€ sb luong dinh trugc duge xac dinh cua cac tiy chon tng dung dugc bao
gbm trong ung dung trén it nhit hai tuy chon tng dung; va thu thap sé luong
clia it nhat hai tiry chon tg dung tir c4c tiy chon tng dung dugc sip xép theo
thi tu giam dan cta cac tin s6 sir dung.

Dua vio cach thitc bét ky trong cach thirc trién khai kha thi thtt nim cta
khia canh thir nhit theo cic phuong an thuc hién sang ché dén cach thuc trién
khai kha thi thtr tAm cta khia canh thi nhét theo céc phuong an thuc hién sang
ché, theo céch thirc trién khai kha thi thit chin ctia khia canh thir nhét theo cc
phuong 4n thuc hién sang ché, cach thirc trong d6 thong tin méi trudng hién tai
so khép thong tin moi truong lich st thu dugc khi tng dung duoc khéi dong
trude d6 cu thé gdm it nhit mot trong thong tin sau:

thoi gian hién tai dugc bao gdm trong thong tin méi trudng hién tai so khép
thoi gian bat ddu kich hoat lich st dugc bao gdm trong thong tin méi trudong
lich st thu dugc khi ing dung dugc khai dong trude do;

vi trf hién tai dit thiét bi dau cudi nguoi dung va dugc bao gém trong thong
tin moi truong hién tai so khdp vi tri lich st ma & d6 dat thiét bi diu cudi nguoi
dung va duoc bao gém trong thong tin méi truong lich st thu dwgc khi tng
dung dugc khéi dong trude do; hodc

fh()ng tin thoi tiét hién tai dugc bao gdm trong théng tin méi trudng hién tai
so khép thong tin thoi tiét lich st ctia thiét bi ddu cubi ngudi dung that dugc
bao gdm trong thong tin méi truong lich si thu duoc khi tmg dung dugc khéi
dong truédce do.

Dua vao khia canh thtr nhit theo cic phuong 4n thuc hién sang ché, theo
cach thuc trién khai kha thi thir mudi cia khia canh thir nhét theo cac phuong
an thuc hién sang ché, sau khi x4c dinh tmg dung dugc gin véi théné tin ddu
vén tay dich, phuong phéap con gom:

néu ché do hoat dong mot tay trén thiét bi dau cudi ngudi ding dugc khéi
dong, nhan dién, & ché d6 hoat dong mét tay, cach thirc giir thiét bi dau cudi
ngudi ding béi ngudi ding bing mot tay, trong d6 cach thic gift gdm giit bing
tay trai hoic giit bing tay phai; va

truy van, theo phép twong tng duoc hru trir trude gitra cach thirc git va khu
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vuc cham, khu vuc cham dich twong g véi cach thire gitt dugc nhan dién; va
viéc hién thi it nhit mot tiy chon g dung dugc bao gém trong Gng dung
gbm:

hién thi biéu tugng Gng dung cua Gng dung trong khu vuc cham dich, va
hién thi, & khu vuc xung quanh cia biéu twong ing dung cua tng dung nay, it
nhét mot tiy chon tng dung duoc bao_gff)m trong g dung, trong d6 khu vuc
cham dich gdm khu vuc xung quanh. |

Dua vao khia canh thir nhét theorcéc phuong an thuc hién sang ché, theo
cach thirc trién khai kha thi thr mudi mét cta khia canh tha nhét theo céc
phuong 4n thuc hién sang ché, sau khi xac dinh Gmg dung dugc gn vdi théng
tin d4u van tay dich, phuong phap con gdm:

thu thip thong tin danh gia tdng thé cua cac tuy chon tmg dung dugc bao
gdm trong Ung dung,‘ trong d6 thong tin d4nh gia tdng thé ciia cac tiiy chon tng
dung gdm toan bd cc chi muc danh gia; va

néu toan bd chi muc danh gia duoc bao gdm trong thong tin danh gia téng
thé cta tiy chon ng dung vuot qua ngudng chi myc danh gia dinh trudc, x4c
dinh tily chon ing dung lam ty chon ing dung dich; va

viéc hién thi it nhit mét ty chon tng dung dugc bao gdm trong tGng dung
gom: |

hién thi tiy chon tng dung dich.

Dua vao truong hop bat ky ctia cach thic trién khai kha thi th nim cta
khia canh thir nhit theo cac phuong 4n thuc hién sang ché dén cach thic trién
khai kha thi thir chin cta khia canh thir nhét theo c4c phuong 4n thuc hién sang
ché, theo céch thirc trién khai kha thi thir mudi hai cta khia canh thtr nhét theo
c4c phuong an thyc hién sang ché, phuong phap con gdm:

néu thong tin méi trudng hién tai khoéng so khép thong tin mdi trudng lich
st thu dugc khi ing dung dugc khoi dong trude d6, thu thap thong tin danh gia
tbng thé cua cac ty chon tmg dung dugc bao gdm trong ung dung, trong d6
thong tin danh gia téng thé cua cic tiy chon tmg dung gém toan bd cac chi
muc danh gia; |

néu toan bd chi muc danh gia dugc bao gdm trong thong tin danh gia tong
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thé ctia tiy chon mg dung vuot qua ngudng chi muc danh gia dinh trude, xac
dinh tiy chon Gng dung lam tiy chon ing dung dich; va
' hién thi tiy chon tmg dung dich.

Dura vao khia canh thtr nhét theo cac phuong 4n thuc hién sang ché va cach
~ thirc trién khai kha thi thir ba cia khia canh thir nhét theo céc phuong an thuc
hién sang ché dén cach thiic trién khai kha thi thir muoi ciia khia canh thir nhat
theo cac phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi thi |
mudi ba cta khia canh thir nhét theo cic phuong 4n thuc hién sing ché,
phuong phap con gom:

tiép nhén 1énh cham cho tiy chon tng dung dich trong tiy chon tng dung
duoc hién thi; va

hién thi, dép lai 1énh cham, giao dién twong Ung véi tuy chon Ung dung
dich. o

Khia canh thir hai theo cic phuong 4n thuc hién sang ché boc 16 thiét bi
tuong tac ngudi - may, gom:

khéi thu thap, dugc tao cdu hinh dé thu thap théng tin ddu vén tay dugc
nhap vao; '

khdi x4c dinh, dugc tao cAu hinh dé: néu thong tin d4u véan tay dich ma so
khop thong tin du van tay tén tai trong thong tin ddu vén tay dinh truéc duoc
luu trit, x4c dinh ing dung duoc gin véi thong tin ddu vén tay dich; va

khéi hién thi tht nhat, dugc tao cAu hinh dé hién thi it nhat mot tiy chon
g dung dugc bao gdm trong tmg dung.

Dua vao khia canh thr hai theo cdc phuong &n thuc hién sang ché, theo
cach thirc trién khai kha thi thir nhit ctia khia canh thir hai theo cdc phuong 4n
thuc hién sédng ché, thiét bi dau cubi nguodi dung con gém:

khéi thu thap thir nhét, duoc tao ciu hinh dé: sau khi khéi hién thi thir nhit
hién thi it nhit mot tiy chon tng dung duoc bao gdbm trong Gng dung, thu thap
1énh trugt dé truot theo huéng dinh truée b?mg cach st dung vi tri dau vao cua
thong tin d4u van tay 1am vi tri bit diu, trong d6 1énh truot gdm huéng dinh
trudc, hudng dinh truée duge st dung dé chi bao tuy chon tmg dung dich, va

tiy chon tng dung dich la trudng hop bét ky ctia it nhdt mét tily chon ting dung
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duoc hién thi trén thiét bi diu cubi nguoi ding; va
khéi hién thi thr hai, duo tao cAu hinh dé hién thi, dap lai lénh truot, giao
dién tuong ung vé6i tuy chon ting dung dich.

Dua vao klﬁa canh thr hai theo cidc phuong an thuc hién sang ché, theo
cach thire trién khai kha thi thi hai ctia khia canh thir hai theo c4c phuwong 4n
thuc hién sang ché, cach thirc trong d6 khdi hién thi thir nhat hién thi it nhét
mot tly chon tmg dung dugc bao gdm trong tg dung cu thé 13: hién thi it nhit
hai tity chon ng dung dugc bao gdm trong ng dung; va

thiét bi d4u cudi ngudi ding con gdm:

khéi thu thap thtr hai, dugc tao cAu hinh dé thu thap lénh truot ciia ngudi
ding @8 truot trén man hinh cam tng hodc bd cam bién vén tay, trong d6 1énh
truot gdm hudng trugt; trong d6

Khéi x4c dinh con dugc tao cu hinh d& x4c dinh, theo mbi quan hé 4nh xa
giifa vi tri bit ddu trugt va vi tri gitta cla it nhét hai tily chon Gmg dung, bing
cach str dung vi trf trung tdm 1am tham chiéu, va theo huéng truot, tiy chon
ung dung tha nhét trong it nhét hai tuy chon tng dung duogc hién thi trén thiét
bi d4u cudi nguoi dung; va

khéi hién thi thtr ba, duoc tao cdu hinh dé hién thi giao dién tuong tng véi
tiy chon ing dung thir nhét.. |

Dua vao khia canh tht hai theo cdc phuong an thuc hién sang ché hoic cach
thic trién khai kha thi thir nhat cta khia canh thir hai theo cac phuong an thuc
hién sang ché, theo cach thirc trién khai kha thi thir ba cta khia canh tht hai
theo cac phuong 4n thuc hién sang ché, cach thirc trong d6 khdi hién thi thir
nhat hién thj it nhit mot thy chon tng dung duoc bao gdm trong tmg dung cu
thé 1a:

hién thi ctra s6 dong trén giao dién dau vao thong tin diu van tay; hién thi,
trén cira sd dong, giao dién trén d6 dat biéu twong Gng dung cta Gmg dung nay;
hién thi biéu twong tmg dung cla tng dung nay trong khu vuc trung tim clia
giao dién, va che d4u biéu twong khac ngoai biéu tugng ing dung ctia ng dung
trong nhiéu bidu tugng tmg dung dugc bao gdm trong giao dién; va hién thi,

xung quanh biéu tuong tmg dung ciia Gng dung nay, it nhit mot tiy chon ung
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dung duoc bao gbém trong ing dung; hodc

hién thi giao dién trén d6 dat biéu tuong ung dung cla ung dung nay; hién
thi ctra sb dong trén giao dién, ‘Vél hién thi, trén cira sb dong, nhiéu biéu tuong
tng dung dugc bao gdm trong giao dién; va hién thi, trong khu vuc bao quanh
ctia bidu tugng ng dung vén 13 cia tmg dungduoc hién thi trén ctra s6 dong, it
;lhét mot tiy chon tmg dung dugc bao gém trong tmg dung, trong d6 khu vuc
bao quanh 13 khu vuc nim trong khoang dinh trudc va duge dit & gitta trén
biéu tugng Ung dung ciia ng dung nay. |

Dua vio cach thtc trién khai kha thi tha hai ctia khia canh thit hai theo cac
phuong an thuc hién Séng ché, theo cach thirc trién khai kha thi th tu ciia khia
canh thtr hai theo céc phwong 4n thuc hién sang ché, cach thiic trong d6 khdi
" hién thi thir nhit hién thi it nhét hai tuy chon Ung dung duoc baé gé‘)m trong
ng dung cu thé 1a:

hién thi ctra sb dong trén giao dién diu vao thong tin ddu van tay; hién thi,
trén cira sb dong, giao dién trén d6 dit bidu twong ng dung ctia tmg dung nay;
hién thi biéu twong ng dung cta tmg dung nay trong khu vuc trung tdm cia
giao dién, va che du biéu twong khac ngoai biéu twong ting dung ctia g dung
trong nhidu biéu twong tng dung dugc bao gém trong giao dién; va hién thi,
xung quanh biéu tuong tng dung ciia Gng dung nay, it nhét hai tuy chon Ung
dung duoc bao gdbm trong tng dung; or

hién thi giao dién trén d6 dat bidu tuong tng dung cla tng dung nay; hién
thi cira s dong trén giao dién, va hién thi, trén ctra s6 dong, nhiéu biéu tuong
trng dung dugc bao gdm trong giao dién; va hién thi, trong khu vuc bao quanh
ctia bidu tuong Gmg dung vén 13 cia tmg dung duoc hién thi trén ctra s6 dong, it
nhit hai tby chon tmg dung dugc bao gdm trong tng dung, trong d6 khu vuc
bao quanh 1a khu vuc néfn trong khoang dinh trudc va dugc dat & gilta trén
biéu twong tng dung cla tmg dung nay.

Dua vao khia canh th hai theo cdc phuong &n thuc hién séng ché hodc cach
thiec trién khai kha thi thtt nht cua khia canh thir hai theo céc phuong an thuc
hién sang ché, theo cach thitc trién khai kha thi tht nim cua khia canh thir hai
theo cac phuong an thuc hién sang ché, khdi hién thi thir nhét gém:
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khéi phu thu thap tha nhét, dugc tao cAu hinh dé thu thip thong tin moi
truong hién tai;

kh&i phu thu thap thtr hai, duoc tao cAu hinh d&: néu thong tin méi truong
so khép thong tin moi truong lich st thu dugce khu tng dung duoc khoi dong
trude do, thu thép, tir cac tuy chon img dung duoc bao gbm trong tng dung, it
nhat mét tiy cﬁon ung dung theo cac ban ghi lich st sit dung ctia céc tity chon
ung dung; va

khéi phu hién thi thr nhit, duoc tao chu hinh dé hién thi it nhit mot tiy
chon tng dung.

Dua vao cach thirc trién khai kha thi tht hai cta khia canh tht hai theo céc
phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi tht sau cia
khia canh thir hai theo cac phuong an thuc hién sang ché, khéi hién thi tht nhét
gom: |

khéi phu thu thip tht ba, duoc tao cdu hinh dé thu thap thong tin moi
truong hién tai;

khéi phu thu thap thi tu, duoc tao ciu hinh dé: néu thong tin mdi trudng so
khép théng tin moi trwong lich st thu duge khu tng dung dugc khéi dong
truge do, thu thap, tir cac tuy chon tng dung duoc bao gbm trong ung dung, it
hhét hai tly chon tng dung theo céc bén ghi lich st sir dung cua cac tiy chon
ung dung; va

khdi phu hién thi thé hai, dugc tao cAu hinh dé hién thi it nhit hai tiry chon
ung dung.

Dua vao céch thirc trién khai kha thi thir nim ctia khia canh thir hai theo céc
phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi th@r bay cua
khia canh thir hai theo cac phuong an thuc hién sang ché, cach thirc trong d6
- khéi phu thu thap tha hai thu thap, tir cAc tly chon tng dung dugc bao gdm
trong tmg dung, it nhat mot tiy chon ting dung theo céc ban ghi lich st sir dung
cua cac tuy chon ing dung cu thé 1a:

thu thap cac tn sb sir dung ciia nhiéu tiiy chon tmg dung theo cic ban ghi
lich str st dung ctia cac tuy chon ung dung dugc bao gbm trong tmg dung; va

thu thap sé luong tiy chon ting dung dinh truéc theo thi tu gidm dan cua céc
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tan sb sir dung, va x4c dinh sb lugng tiiy chon ting dung dinh truéc nhu 13 it
nhét mot tiy chon ing dung; hodc

thu thap cac tin sé sir dung cta nhiéu tiy chon tng dung theo céc ban ghi
lich st sir dung clia cac tity chon mg dung duoc bao gdém trong tng dung; va
néu tin sd st dung cta tiy chon tng dung vuot qua ngudng tan sb st dung
dinh trudc, x4c dinh tuy choﬁ tng dung 1am it nhit mot thy chon tmg dung;
hodc |

thu thap cac tdn sb sir dung cia nhiéu ty chon ting dung theo cac ban ghi
lich st str dung clia c4c tiy chon tmg dung dugc bao gdm trong tmg dung; sap
xép, theo thtr ty giam dan cla cic tin sb st dung, ééc tuy chon tng dung duogc
bao gdm trong Gng dung; xac dinh sb lugng it nhit mot tiry chon ting dung theo
ty 1€ s6 lugng dinh truée dugc xac dinh cta cac tuy chon ng dung dugc bao
gdm trong tmg dung trén it nhit mot tiy chon tmg dung; va thu thap sd lwong
cua it nhit mot tity chon Gmg dung tir cAc tiy chon Gng dung dugc sip xép theo
thir tur giam dan cla cac tin sd st dung.

Dua vao cach thire trién khai kha thi thit sdu cta khia canh tht hai theo cac
phuong 4an thyc hién sang ché, theo cach thic trién khai kha thi thir tm cia
khia canh thr hai theo cic phuong 4an thuc hién sang ché, cach thirc trong d6
khéi phu thu thap thir tu thu thap, tir cac tuy chon tng dung duoc bao gém
trong tng dung, it nhét hai tiy chon tng dung theo cc ban ghi lich st st dung
clia cac tiry chon tng dung cu thé 1a:

thu thap céc tin sd st dung cta nhiéu tiy chon Gmg dung theo cic ban ghi
lich st sir dung ciia cac tiy chon tmg dung dugc bao gdm trong img dung; va
thu thap sé luong tiy chon tmg dung dinh truée theo thir ty giam dan cla cac
tan sb st dung, va x4c dinh sb lugng tiy chon Uing dung dlnh trudc nhu 13 it
nhét hai tuy chon ng dung; hodc

thu thap céc tin sd sir dung ctia nhiéu tity chon tmg dung theo cac ban ghi
lich str sir dung clia c4c tiy chon tmg dung dugc bao gdm trong Gmg dung; va
néu tan sb st dung cia tiy chon tng dung vuot qua ngudng tdn sd st dung
dinh truéc, xac dinh tiy chon umg dung lam it nhat hai tuy chon tng dung;

hoic
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thu thap cac tdn sb sir dung cia nhiéu tiiy chon Gng dung theo cac ban ghi
lich st str dung ciia cac tiy chon tmg dung duoc bao gdbm trong Gmg dung; sip
Xép, theo thir tu gidm din cia c4c tin sb st dung, cac tl‘ly chon g dung d&qc
bao gdém trong Gng dung; xac dinh sb luong it nhit hai tiry chon mg dung theo
ty 1& s6 luong dinh truée duoe x4c dinh cia cac tiy chon ing dung duoc bao
gdm trong Ung dung trén it nhit hai tiy Ch()‘n mg dung; va thu thap sé luong
ctia it nhét hai tiy chon tmg dung tir cic tiiy chon tng dung dugc sip xép theo
thr tuy giam dén cia cac tan sb s dung.

Dua vao trudng hop bét ky ctia cich thirc trién khai kha thi thit nim cia

‘Kkhfa canh thtr hai theo cac phuong an thuc hién sang ché dén céch thirc trién
khai kha thi thr tim cua khia canh th hai theo cac phuong an thuc hién sang
ché, theo cach thirc trién khai kha thi thir chin cta khia canh tht hai theo céc
phuong an thuc hién sang ché, cach thic trong d6 théng tin méi trudng hién tai
so khép thong tin méi truong lich st thu dugce khi ing dung dugc khéi dong
trudc d6 cu thé gdm it nhat mot trong thong tin sau:

thoi gian hién tai dugc bao gdm trong théng tin mdi truong hién tai so khép
thoi gian bat dau kich hoat lich sir dugc bao gdm trong thong tin méi trudng
lich str thu duogc khi ng dung dugc khéi dong trude do;

vi tri hién tai dat thiét bi dau cubi ngudi dung va duoc bao gdm trong thong
tin méi truomg hién tai so khép vi tri lich sir ma & d6 dit thiét bi dau cudi nguoi
ding va duoc bao gdm trong théng tin mdi trudng lich st thu dugce khi tng
dung dugc khaoi dong trude do; hodc

thong tin thoi tiét hién tai dugc bao gém trong thong tin méi trudng hién tai
so khép thong tin thoi tiét lich sir cua thiét bi dau cubi ngudi dung duge bao
gbdm ‘trong thong tin moéi truong lich st thu dugc khi ing dung dugc khéi dong
trude do.

Dua vao khia canh tht hai theo cac phuong 4n thuc hién sang ché, theo
cach thirc trién khai kha thi thtr muoi cta khia canh thi hai theo cic phuong an
thuc hién sang ché, thiét bi dau cudi ngudi dung con gém:

khéi nhan dién, duoc tao cu hinh dé: sau khi khéi x4c dinh xac dinh tng

dung duoc gin vdi thong tin diu van tay dich, néu ché d6 hoat dong mét tay &
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thiét bi diu cubi ngudi ding dwoc khoi dong, nhan dién, trong ché do hoat
dong mot tay, cach thirc giir thiét bi ddu cubi ngudi dung bdi ngudi dung bang
mot tay, trong d6 cach thirc giit gdm giit bang tay trai hoic giit bang tay phai;
va

khéi truy vén, dugc tao cdu hinh truy vén, theo phép twong tng dugc luu
trlt trude gitta cach thirc gitt va khu vuc cham, khu vuc cﬂam dich twong ing
v6i cach thie gitt dugc nhan dién; trong d6

khdi hién thi thir nhit duge tao cAu hinh cu thé dé: hién thi biéu tuong tng
dung cua ung dung trong khu vuc cham dich, va hién thi, & khu vuc xung
quanh cua biéu tugng ung dung cia tng dung nay, it nhét mét tiy chon tng
dung dugc bao gdbm trong tng dung, trong d6 khu vuc cham dich gdm khu vuc
xung quanh.

Dua vao khia canh thir hai theo cdc phuong an thuc hién sang ché, theo
cach thirc trién khai kha thi thtt mudi mét cta khia canh thr hai theo céc
phuong 4n thuc hién sang ché, thiét b diu cudi ngudi ding con gom:

khéi thu thap thir ba, duoc tao cAu hinh dé: sau khi khéi xac dinh xac dinh
mg dung duoc gin véi thong tin diu vén tay dich, thu thap thong tin danh gid
téng thé cua cac tiy chon tung dung duoc bao gém trong tng dung, trong d6
thong tin danh gia tdng thé cua cac tiy chon (mg dung gdm toin bd cic chi
muc danh gia; trong dé

khéi xé4c dinh con dugc tao ciu hinh dé: néu toan bd chi muc danh gia duge
bao gdm trong thong tin danh gia téng thé cia tiy chon tng dung vugt qua
ngudng chi muc danh gia dinh trudc, xac dinh tiy chon tng dung lam tiy chon
ung dung dich; va

khdi hién thi thi:r nhit duge tao ciu hinh cu thé dé hién thi tuy chon tng
dung dich.

Dua vao truong hop bat ki ciia cach thirc trién khai kha thi thtt nim ctia
khia canh thir hai theo cdc phuong 4n thuc hién sang ché dén cach thic trién
khai kha thi th chin ctia khia canh thir hai theo cac phuong an thuc hién séng
ché, theo cach thurc trién khai kha thi ther mudi hai ctia khia canh tht hai theo

cac phuong 4n thuc hién sang ché, khdi hién thi thir nhat con gdm:
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khéi phu thu thép tht nam, dugc tao cAu hinh dé: néu thong tin mdi truong
hién tai khong so khép thong tin modi truong lich st thu duge khi tng dung
dugc khoi dong trude d6, thu thap thong tin danh gia tong thé ctia cac tiy chon
tng dung duoc bao gdm trong tng dung, trong d6 thong tin d4nh gi4 téng thé
clia cc tity chon tmg dung gdm toan bd cac chi muc danh gia;

khéi phu xac dinh, duogc tao cAu hinh dé: néu toan bd chi muc dénﬁ gia
dugc bao géml trong thong tin danh gia téng thé ciia thy chon ng dung vuot
qua ngudng chi muc danh gia dinh trudc, xac dinh tuy chon rng dung lam tuy
chon ung dung dich; va

khéi phu hién thi tht ba, dugc tao ciu hinh dé hién thi tiy chon Ging dung
dich.

Dua vao khia canh thir hai theo cac phuong an thuc hién sang ché va cach
thic trién khai kha thi thir ba ciia khia canh thir hai theo cac phwong an thuc
hién sang ché dén cach thirc trién khai kha thi th mudi cta khia canh tht hai
theo cac phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi tht
mudi ba cuia khia canh tht hai theo cac phuong 4n thuc hién sang ché, thiét bi
dau cubi nguoi ding con gdm:

khéi nhén, dugc tao ciu hinh dé nhn 1énh cham cho tuy chon tng dung
dich trong tiiy chon tmg dung dugc hién thi; trong d6

khéi hién thi thir nhit con dugc tao cAu hinh dé hién thi, dép lai 1énh cham,
giao dién tuong Gng véi tiy chon tng dung dich.

Khia canh thir ba theo cac phuong an thuc hién sang ché boc 16 thiét bi dau
cubi ngudi ding, gdm bd xtr 1y, thiét bi dau vio, thiét bi dau ra, va bd nhd,
trong d6 bo xur ly, thiét bi dAu vao, thiét bi diu ra, va bd nh¢ dugce ndi riéng ré&
v6i dudng truyén théng; trong d6

thiét bi dau vao duge tao cAu hinh dé thu thap thong tin d4u van tay duogc
nhép vao;

bd xir Iy dwoc tao cAu hinh dé: néu théng tin ddu van tay dich ma so khép
thong tin d4u van tay ton tai trong théng tin diu véan tay dinh truée duge luu tri,
XAc dinh ing dung dugc gin voi thong tin diu véan tay dich; va

thiét bi dau ra dugc tao ciu hinh dé hién thi it nhit mot tuy chon Umg dung
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duoc bao gém trong tng dung.

Dua vao khia canh thir ba theo cdc phuong an thuc hién sang ché, theo cach
thirc trién khai kha thi thir nhat ciia khia canh thir ba theo cic phuong 4n thuc
hién sang ché, thiét bi ddu vao con dugc tao ciu hinh dé: sau khi thiét bi diu ra
hién thi it nh4t mot tiy chon tng dung duoc bao gdm trong Gng dung, thu thap
1énh trugt dé truot theo huéng dinh trude biang cach str dung vi tri ddu vao cia
thong tin ddu van tay lam vi trf bit dau, trong d6 1énh trugt gdm hudng dinh
trude, huéng dinh trude duge sit dung dé chi bao tiy chon ung dung dich, va
tiy chon tmg dung dich 13 tiy chon bat ky ciia it nhat mét tiy chon Gng dung
duoc hién thj trén thiét bi dau cubi nguoi dung; va

thiét bi diu ra con duoc tao cAu hinh dé hién thi, dap lai 1énh truot, giao
dién tuong ing v6i thy chon Gng dung dich.

Dua vao khia canh thir ba theo cac phuong 4n thuc hién cia sang ché, theo
cach thic trién khai kha thi thtr hai ctia khia canh thtr ba theo cac phuong 4n
thuc hién sang ché, cach thirc trong do thiét bi dau ra hién thi it nhat mot tuy
chon ting dung duoc bao gdm trong tng dung cu thé 13: hién thi it nhét hai tuy
chon tmg dung duoc bao gdm trong tng dung;

thiét bi diu vao con dugc tao cAu hinh dé thu thap 1énh trugt cia nguoi
ding dé truot trén man hinh cam g hodc bd cam bién van tay, trong d6 1énh
trugt gdbm hudng truot;

bo xt Iy con dugc tao cAu hinh dé x4c dinh, theo mbi quan hé anh xa gifta
vi tri bét dau truot va vi tr gifra cua it nhét hai tuy chon tng dung, béng cach
sit dung vi trf trung tAm lam tham chiéu, va theo hudng truogt, tuy chon tmg
dung thir nhét trong it nhit hai tiy chon tmg dung dugc hién thi trén thiét bi
dau cudi nguoi ding; va

thiét bi dau ra con duoc tao ciu hinh dé hién thi giao dién twong tmg véi ty
chon ung dung thr nhét.

Dura vao khia canh thir ba theo cdc phuong &n thuc hién sang ché hoic cach
thirc trién khai kha thi thir nhat ctia khia canh thir ba theo cic phuong 4n thuc
hién sang ché,btheo cach thirc trién khai kha thi thit ba cia khia canh thir ba

theo cac phuong 4n thuc hién sang ché, cach thic trong d6 thiét bi dau ra hién
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thi it nhat mot iy chon rng dung dugc bao gém trong trng dung cu thé 1a:

hién thi ctra s6 dong trén giao dién ddu vao thong tin ddu van tay; hién thi,
trén ctra s6 dong, giao dién trén d6 dat biéu tuong ng dung cua tng dung nay;
hién thi biéu tuong tng dung ciia img dung ndy trong khu vuc trung tim cia
giao dién, va che ddu biéu tuong khac ngoai biéu twong tng dung cia tng dung
trong nhiéu biéu twong ing dung dugc.bao gdm trong giao dién; va hién thi,
xung quanh biéu twong Gng dung cua tng dung nay, it nhit mot tiy chon tng
dung dugc bao gdm trong g dung; hoic

hién thi giao di¢n trén d6 dat biéu tuong Ung dung cia ung dung nay; hién
thi cira s6 dong trén giao dién, va hién thi, trén cira sb dong, nhiéu biéu twong
mg dung dugc bao gdm trong giao dién; va hién thi, trong khu vuc bao quanh
cta biéu tuong g dung von 13 caa ung dung dugc hién thi trén cira s6 dong, it
ﬁhét mot tuy chon Gng dung dugc bao gém trong Ung dung, trong d6 khu vuc
bao quanh 13 khu vuc ndm trong khoang dinh tru6e va duge dit & gitra trén
biéu twong tmg dung cua img dung nay.

Dua vao céch thirc trién khai kha thi thir hai cta khia canh thir ba theo cic
phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi thir tw ciia khia
canh thir ba theo cic phuong an thuc hién sang ché, cach thirc trong d6 thiét bi
~ d4u ra hién thi it nhét hai ty chon tmg dung duoc bao gom trong ing dung cu
thé 1a:

hién thi ctra s6 dong trén giao dién dau vio thong tin diu vén tay; hién thi,
trén ctra s6 dong, giao dién trén d6 dit biéu twong tng dung cta tng dung ny;
hién thi bidu tuong ing dung cta tng dung nay trong khu vuc trung tim cua
giao dién, va che ddu biéu tuong khac ngoai biéu ﬁr(_mg ung dung cua trng dung
trong nhiéu biéu twong tmg dung dugc bao gdm trong giao dié;l; va hién thi,
xung quanh biéu tugng ing dung ciia tmg dung ndy, it nhit hai tiy chon tng
dung dugc bao gdm trong ung dyng; hodc

hién thi giao dién trén d6 dit biéu twong tng dung cta Gng dung nay; hién
thi cira s dong trén giao dién, va hién thi, trén ctra s§ dong, nhiéu biéu twong
tmg dung dugc bao gdm trong giao dién; va hién thi, trong khu vuc bao quanh

cta biéu tuong ung dung von 13 cua ing dung dugc hién thi trén ctra s6 dong, it
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nhit hai tiiy chon @mg dung dugc bao gdm trong tmg dung, trong d6 khu vuc
bao quanh 13 khu vuc nim trong khoang dinh truéc va dugc dit & giira trén
biéu tugng tng dung ctia tng dung nay.

Dua vao khia canh thir ba theo cac phuong an thuc hién sdng ché hoic cach
thirc trién khai kha thi thtr nhat cta khia canh th ba theo cic phuong an thuc
hién sang ché, theo cach thirc trién khai kha thi thir nim cta khia canh thtt ba
theo cac phuong an thuc hién sang ché, thiét bi dau vao con dugc tao cdu hinh
dé: trugc khi thiét bi dau ra hién thi it nhit mot thy chon tmg dung dugc bao
gdm trong tng dung, thu thap thong tin moi truong hién tai; va

bd xir Iy con dugc tao cdu hinh dé: néu thong tin méi trudmg so khép thong
tin moi truong lich st thu duge khu mg dung dugc khoi dong trude do, thu
thap, tir c4c tlly chon tng dung dugc bao gdm trong tmg dung, it nhit mot tiry
chon ing dung( theo cac ban ghi lich st st dung cta céc tiy chon Gng dung.

Dua vao cach thuc trién khai kha thi tht hai ctia khia canh tht ba theo cac
phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi tht sdu cua
khia canh tht ba theo cac phuong an thuc hién sang ché, thiét bi dau vao con
duoc tao ciu hinh dé: trudce khi thiét bi d4u ra hién thi it nhit hai tuy chon ng
dung dugc bao gdm trong ting dung, thu thip thong tin méi trudmg hién tai; va

bo x1r 1y con duge tao cAu hinh dé: néu thong tin modi truong so khép thong
tin moi trudong lich st thu dugc khu tng dung dugc khéi dong trude do, thu
thap, tlr cac tiy chon mg dung duoc bao gdm trong tng dung, it nhit hai thy
chon tng dung theo céc ban ghi lich st sit dung cda cac tity chon rng dung.

Dua vao cach thirc trién khai kha thi tht ndm cta khia canh thir ba theo cac
phuong 4n thuc hién sang ché, theo cach thirc trién khai kha thi thir bay cia
khia canh thir ba theo c4c phuong 4n thuc hién sang ché, cach thirc trong dé b(f)'b
xtr 1y thu thap, tir cdc tity chon tmg dung dugc bao gdm trong tmg dung, it nhat
mot tuy chon tng dung theo cac bén ghi lich st sir dung cda cac tuy chon ting
dung cu thé 1a:

thu thap cac tan sb sir dung cta nhiéu tiry chon tng dung theo cdc ban ghi
lich st str dung cia céc tiy chon ng dung dutqc bao gbém trong tmg dung; va

thu thap s6 lugng tiy chon img dung dinh trude theo thu tu giam dan cua cac
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tAn sb sur dung, va xac dinh sb lugng tiy chon tng dung dinh trudc nhu 1a it
nhit mot tiry chon tmg dung; hodc

thu thap cac tn s sir dung ctia nhiéu tuy chon tng dung theo cic ban ghi
lich st sit dung cua cac tiy chon tng dung dugc bao gdm trong ing dung; va
néu tin sé st dung cta tiy chon ung dung vuot qua ngudng tin sb st dung
dinh trudc, xac dinh ty chon Umg dung lam it nhit mot thy chon tng dung;
hodc ‘

thu thap cac tan sd sit dung ctia nhiéu tiiy chon ting dung theo cac ban ghi
lich sir st dung cta cAc tiry chon tmg dung dugc bao gdm trong tmg dung; sip
xép, theo thir ty gidm dan clia cac tin sb st dung, cic tiiy chon mg dung dugc
bao gdm trong tmg dung; xac dinh sb lugng it nhat mot thy chon ting dung theo
ty 18 s6 lugng dinh trude duoc xac diﬁh cua cac tuy chon tng dung dugc bao
. gdm trong tmg dung trén it nﬁét mot tiry chon tmg dung; va thu thap s6 luong
clia it nhit mot thy chon tmg dung tir cic ty chon tng dung duoc sip xép theo
thir tr giam dan cia cAc tin sb st dung.

Dua vio cach thirc trién khai kha thi thir sdu ctia khia canh th ba theo cac
phuong &n thuc hién sang ché, theo céch thirc trién khai kha thi tht tdm cua
khia canh thir ba theo cac phuong an thuc hién sang ché, cach thic trong d6 bo
xu 1y thu thép, tir cac tuy chon mg dung dugc bao gdm trong ng dung, it nhét
hai tiy chon tng dung theo cac ban ghi lich st sir dung cua cic tuy chon ting
dung cu thé 1a:

thu thap cac tin sd sir dung cta nhiéu tiy chon tng dung theo cic ban ghi
lich st sir dung clia c4c tiy chon tmg dung duoc bao gém trong tmg dung; va
thu thap sé luong tiy chon tng dung dinh trude theo thir tw giam dan cia cac
tan sb sir dung, va xac dinh sd lugng tiy chon tmg dung dinh trudc nhu 13 it
nhét hai ty chon Uing dung; hodc

thu thap cac tAn sb st dung ctia nhiéu tiy chon mg dung theo cac ban ghi
lich sir st dung ctia c4c tiry chon tmg dung dugc bao gbm trong tng dung; va
néu tin s6 st dung cia tiy chon tng dung vuot qua ngudng tin sb st dung
dinh truéc, xac dinh tuy chon Ung dung lam it nhét hai tﬁy chon Ung dung;

hodc
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thu thap cac tAn sb sir dung cta nhiéu tiy chon ting dung theo cic ban ghi
lich st str dung ctia cac tiy chon ting dung dugc bao gém trong tng dung; sap
xép, theo thir tu giam dan ctia c4c tin sd sir dung, cac tiy chon umg dung duoc
bao gdm trong ung dung; xac dinh s lugng it nhét hai tiy chon ing dung theo
ty 18 s6 lugng dinh trude dugce xac dinh ciia cac tiiy chon tmg dung duogc bao
gdm trong ung dung trén it nhit hai ty chon tng dung; va thu thap sd luong
cta it nhit hai tiy chon tng dung tir cac tuy chon ng dung duqb sép xép theo
thir tw gidm dn cua cac tan sb sir dung.

Dua vio trudng hop bét ky ctia cach thic trién khai kha thi thtr nam cla
khia canh th ba theo cdc phuong 4n thuc hién sang ché dén cach thic trién
khai kha thi thir tdm cda khia canh thr ba theo cdc phuong an thuc hién sang
ché, theo cach thuc trién khai kha thi th& chin cta khia canh tht ba theo cac
phuong 4n thuc hién sang ché, cach thic troﬁg d6 bo xir 1y xac dinh ring thong
tin moi truong hién tai so khdp thong tin moi truong lich st thu dugc khi ung
dung dugc khdi tao trude d6 cu thé gdm it nht mot trong théng tin sau:

thoi gian hién tai dugc bao gbm trong thong tin mdi truomg hién tai so khép
thoi gian bit ddu kich hoat lich str dugc bao gdm trong thong tin méi truong
lich st thu dugc khi tng dung dugc khdi dong trude do;

i tri hién tai dat thiét bi dau cubi ngubi ding va dugc bao gdm trong thong
tin méi trudng hién tai so khép vi trf lich str ma & d6 dit thiét bi dau cubi nguoi
ding va duoc bao gdm trong théng tin méi trudng lich sir thu dugc khi ung
dung dugc khéi dong trude do; hodc

thong tin thoi tiét hién tai dwoc bao gdm trong thong tin méi trudong hién tai
so khop thong tin thoi tiét lich st cta thiét bi ddu cudi nguoi dung duoc
bao gdm trong thong tin méi truomg lich st thu dugc khi ung dung dugc khéi
dong trude do.

Dua vao khia canh thtr ba theo cidc phuong &n thuc hién séng _ché, theo cach
thirc trién khai kha thi thir mudi ciia khia canh thir ba theo cac phuong 4n thuc
hién sang ché, bd xi 1y con dugc tao cdu hinh dé: sau khi xac dinh tng dung
dugc gin véi thong tin ddu van tay dich, néu ché do hoat dong mot tay trén

thiét bi dau cudi ngudi dung duogc khéi dong, nhan dién, trong ché @6 hoat
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dong mét tay, cach thic giit thiét bi diu cubi ngudi ding béi ngudi dfmgvbelmg
mot tay, trong d6 cach thirc gitr gdm gifr bang tay trai hodc giit bing tay phai;
va truy vn, theo phép tudng ung duogc luu trit trudce gitta cach thirc gitt va khu
vuc cham, khu vuc cham dich tuong Gng v6i cach thic gitt dugc nhéan dién; va

cach thue trong d6 thiét bi ddu ra hién thi it nhat mot thy chon tmg dung
dugc bao gdm trong tng dung cu thé 1a:

hién thi biéu tugng tmng dung cta Umg dung trong khu vuc cham dich, va
hién thi, & khu vuc xung quanh ciia biéu twong tng dung ctia tng dung ndy, it
nhét mét tiy chon tng dung dugc bao gdm trong ting dung, trong d6 khu vurc
cham dich gdbm thu vuc xung quanh.

Dua vao khia canh thtr ba theo cac phuong an thuc hién sang ché, theo cach
thre trién khai kha thi thir mudi mot ciia khia canh thi ba theo cac phuong 4n
thuc hién sang ché, thiét bi ddu vao con duoc tao cu hinh dé: sau khi bg xur 1y
x4c dinh tng dung dugc gin v6i thong tin du van tay dich, thu thap thong tin
d4nh gia tdng thé cua cac tiy chon tmg dung dugc bao gdm trong Gng dung,
trong d6 thong tin danh gia tdng thé cua cac tiy chon Gmg dung gbém toan bd
cac chi muc danh gi4;

bd xt Iy con dugce tao cAu hinh dé: néu toan b chi muc danh gia dugc bao
gbm trong thong tin danh gia tong thé cta tuy chon ing di;ng vugt qua ngudng
chi muc danh gia dinh trudc, xac dinh tuy chon Ung dung lam tuy chon Ung
dung dich; va

cach thire trong do thiét bi diu ra hién thi it nhit mot tuy chon tng dung
dugc bao gdbm trong tng dung cu thé 13:

hién thi tiy chon tmg dung dich. -

Dua vao trudng hop bit ky ctia cach thic trién khai kha thi th@ nim cua
khia canh th& ba theo cic phuong 4n thuc hién sang ché dén cach thirc trién
khai kha thi thtr chin cta khia canh thir ba theo cac phuong an thuc hién sang
ché, theo céch thirc trién khai kha thi thir mudi hai cta khia canh thtr ba theo
cac phuong an thuc hién sang ché, thiét bi d4u vao con duoc tao cu hinh dé:
néu thong tin moi trudng hién tai khong so khép thong tin mdi trudng lich sir

thu dugc khi ing dung dugc khoi dong trude do, thu thap thong tin danh gia
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téng thé cua cac tiy chon tng dung dugc bao gdm trong tmg dung, trong d6
thong tin d4nh gia tong thé cua cic tiiy chon tng dung gdm todn bd céc chi
muc déanh gia; .

bd x1t 1y con duge tao cAu hinh dé: néu toan bd chi muc danh gia duoc bao
gbm trong thong tin danh gia tong thé cta tiy chon tng dung vuot qua ngudng
chi muc &énh gia dinh trudc, xac dinh tuy chon Ung dung lam tuy chon Gng
dung dich; va

thiét bi diu ra con dugc tao ciu hinh dé hién thi tity chon tmg dung dich.

Dua vao khia canh thir ba theo céc phuong 4n thuc hién sang ché va cach
thirc trién khai kha thi tha ba ciia khia canh thtr ba theo cdc phuong an thuc
hién sang ché dén cach thuc trién khai kha thi thir mudi cta khia canh thir ba
theo cac phuong an thuc hién sang ché, theo cach thuc trién khai kha thi fhl’l:
mudi ba ciia khia canh thir ba theo cic phuong 4n thuc hién sang ché, thiét bi
dau vao con dugce tao cAu hinh d nhan 1énh cham cho tuy chon trng dung dich
trong ty chon tng dung duoc hién thi; va

thiét bi dau ra con dwoc tao ciu hinh dé hién thi, déap lai 1énh cham, giao
dién tuong Umg vai tiy chon ing dung dich.

Theo cac phuong 4n thuc hién sang ché, thiét bi diu cudi nguoi ding c6 thé
thu thap thong tin ddu vén tay dugc nhap vao. Néu. thong tin déu véan tay dich
ma so khép théng tin ddu van tay ton tai trong théng tin ddu vén tay dinh trudc
duogc luu triy, thiét bi ddu cubi ngudi ding c6 thé xac dinh ing dung dugc gin
v6i théng tin ddu van tay dich. Ngoai ra, thiét bi dau cubi ngudi dung cé thé
hién thi it nh4t mot tiy chon tng dung dugc bao gém trong tmg dung. C6 thé
biét rang theo cac phwong 4n thuc hién sang ché, sau khi ngudi ding nhap vao
thong tin ddu van tay, ngudi dung khong cin g tng dung, va tim kiém tuy
chon tng dung sau khi giao dién ng dung dugc nhip vao va tuy chon trong
tmg dung duoc hién thi; thay vao d6, img dung duoc gin véi thong tin ddu van
tay c6 thé dugc x4c dinh ngay, va tily chon ing dung dugc bao gém trong (mg

dung cé thé dugc hién thi, dé cai thién hiéu suit tim kiém tuy chon rng dung.
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M6 ta vin tit cac hinh vé

Dé mé ta céc giai phap k¥ thuat theo cic phuong an thuc hién sang ché 15
rang hon, phin sau mé ti vén tit cic hinh vé& di kém cAn dé mb ta chc phuong
4n thuc hién. R& rang 13, cac hinh vé& di kém trong phidn mé ta sau thé hién chi
mot s phuong 4n thuc hién sang ché, va ngudi o kién thiic trung binh trong
linh vuc c6 thé vin suy‘l ra cac hinh v& khac tir cac hinh v&€ di kém nay ma
khéng can nd luc sang tao.

Fig.1 1 luu dd ctia phuong phap twong tic nguoi - may tinh cia thiét bi du
cudi ngudi ding theo phurong 4n thuc hién sang ché;

Fig.2 12 so dd cua giao dién twong tic ngubi - may cua thiét bi dau cubi
ngudi ding theo phuong 4n thuc hién sang ché;

Fig.3 1a so dd cua giao dién tuong tic ngudi - may khac cua thiét bi diu
cubi ngudi ding theo phuong 4n thuc hién sang ché;

Fig.4 12 so dd ciia giao dién twong tic ngudi - may khac cla thiét bi dau
cubi ngudi ding theo phuong 4n thuc hién sang ché;

Fig.5 12 so db cia giao dién tuwong tic ngudi - may khac cua thiét bi dau
cubi ngudi dung theo phuong 4n thuc hién séng ché;

Fig.6A va Fig.6B 1a luu dd ctia phuong phdp twong tic ngudi - may tinh
khéc cua thiét bi ddu cudi ngudi ding theo phuong 4n thuc hién sang ché;

Fig.7A va Fig.7B 1a luu dd ciia phuong phép tuong tic ngudi - may tinh
khac cua thiét bi ddu cudi ngudi dung theo phuong 4n thuc hién sing ché;

Fig.8 14 so dd ciu tric cia thiét bi twong tic ngudi - miy theo phuong an
thuc hién sang ché;

Fig.9 13 so dd chu tric ciia thiét bi trong tac ngudi - may khéc theo phuong
an thuc hién sang ché;

Fig:10 12 so dd cdu tric cta thiét bi twong tic ngudi - may khéc theo
phwong 4n thuc hién sang ché;

Fig.11 1a so d6 cAu trac coa thiét bi twong tic ngudi - may khéc theo
phuong 4n thyuc hién sang ché;

Fig.12 12 so d6 ciu trac cia thiét bj twong tic ngudi — may khic theo

phuong 4n thuc hién sang ché; va
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Fig.13 14 so dd cAu tric cta thiét bi dau cubi ngudi ding theo phuong an

thuc hién sang ché.

M@ ta chi tiét sang ché

Phin sau mo ta chi tiét rd rang va ddy du cac giai phap k¥ thuit theo cac
phuong an thyuc hién sang ché dua VE‘iO‘Cf:’lC hinh v& di kéem theo céc phuong an
thuc hién sang ché. R3 rang 13, cdc phuong an thuc hién dugc mo ta chi 1a mét
phin thay vi tit ca cic phuong 4n thuc hién sang ché. Tit ca cic phuong an
thuc hién khac thu duoc béi ngudi c6 kién thic trung binh trong linh vuc dua
vao cac phuong 4n thuc hién sang ché ma khéng cin nd luc sang tao s& nim
trong pham vi bao ho ctia sang ché.

Céac phuong an thuc hién sang ché boc 16 phuong phép tuong tic ngudi -
may tinh ciia thiét bi dau cudi ngudi ding, thiét bi, va thiét bi diu cudi nguoi
dung, dé cai thién hiéu suét tim kiém tuy chon ng dung. Phan sau md ta chi
tiét riéng 18.

Dua vao Fig.1, Fig.1 1a luu dd cta phuong phép twong tac ngudi - may tinh
ctia thiét bi diu cudi ngudi dung theo phuong 4n thuc hién sang ché. Nhu duoc
thé hién trén Fig.1, phuong phap c6 thé gdbm cac budc sau.

S101. Thu thap thong tin ddu véan tay duoc nhép vao.

Theo phuong 4n thuc hién sang ché, thiét bi dau cudi ngudi ding c6 thé thu
thap thong tin diu van tay dugc nhip vao béi ngudi dung trong khu vuc thu
thap d4u van tay. Thiét bi diu cubi ngudi ding c6 thé 1a thiét bi dién tir bat ky
ma c6 giao.dién tuong tac ngudi - may. Ngudi ding cé thé truyén thong véi hé
thdng bang cach st dung giao dién twong tic ngudi - may va thuc hién hoat -

"dong. Thiét bi dAu cudi ngudi ding c6 thé gdm nhung khong bi gidi han & cac
loai thiét bi dAu cudi nguoi dung khac nhau, chéng han, dién thoai thong minh,
may tinh notebook, PC (Personal Computer — may tinh ca nhan), PDA
(Personal Digital Assistant —hd tro s6 c4 nhan), MID (Mobile Internet Device
— thiét bi Internet di dong), va thiét bj deo dugc thong minh (nhu ddng hd
thong minh hodc bang thong minh).

Theo c4c bd cam bién van tay dugc thiét ké khac nhau duoc cai trong thiét
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bi dAu cudi nguoi ding, khu vuc thu thip déu van tay c6 thé 13 mot phan cia
man hinh cam Gng cta thiét bi diu cudi ngudi dimg, hoic cé thé 1a khu vuc
toan man hinh ctia man hinh cam @ng cta thiét bi ddu cudi ngudi ding, hoic cé
thé 1a modun khu vuc thu thap dAu van tay dugc bd tri & mit sau cua thiét bi
dau cudi nguoi ding. Piéu nay khong bi gidi han theo phwong 4n thuc hién
sang ché. Théng tin ddu van tay c6 thé 13 thong tin nhé cia ddu van tay cua
ngudi ding, ching han, diém dau va diém két thic cia dudng nét van tay, va
diém ndi va diém r& d6i ctia dudong nét van tay.

Theo phuong 4n thuc hién sang ché, néu thiét bi dau cudi nguoi ding &
trang thai man hinh den trude khi bude S101, ngudi dung cé thé bat sang fnz‘m
hinh theo nhiéu cach. O cach thir nhit, ngudi ding cé thé bt sang man hinh
bing cach nhin nut ngudn vat 1y cua thiét bi ddu cudi nguoi ding. Theo cach
thir hai, ngudi ding c6 thé nhap vao thong tin diu vén tay trén man hinh cam
ting cua thiét bi ddu cudi ngudi dung bing cach sir dung ngén tay-cu thé. Thong
tin ddu vén tay ciia ngén tay cu thé dugc sir dung dé bat sang man hinh.

$102. Néu thong tin ddu vén tay dich ma so khdp thong tin déu vén tay ton
. tai trong théng tin du van tay dinh trudc duoc luu trit, xac dinh Gng dung duoc

gin v6i théng tin ddu van tay dich.

Theo phuong 4n thuc hién sang ché, thiét bi diu cudi ngudi ding c6 thé thu
thap truc nhidu doan thong tin ddu van tay ctia ngudi dung, va thiét 1ap mbi
quan hé lién két gifta thong tin ddu van tay va Ung dung. Mot doan thong tin
du van tay c6 thé dugc gin v6i mot tng dung, hodc thong tin chudi van tay c6
thé dugc gin v6i mot ung dung. Piéu ndy khéng bi gi6i han theo phuong 4n

thyc hién sang ché. Ung dung c6 thé 14 ung dung bat ky dugc cai dat trén thiét
bi dau cudi néuﬁyi ding, ching han, tng dung xa hdi, ing dung trd choi, tng
dung 4m nhac, tng dung 4nh, hoic tmg dung mua nhém. Ching han, théng tin
diu van tay ngén tré duoc gin véi ing dung x3 hoi, thong tin déu vén tay ngén
gitta duoc gin v6i Gmg dung trd choi, va théng tin chudi ddu vén tay thu dugc
bing cach két hop théng tin ddu van tay ngén cai va thong tin diu van tay ngén
tré dugc gin véi tng dung Am nhac.

Theo phuong 4an thuc hién sang ché, sau khi thiét bi ddu cudi nguoi ding
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thu thap thong tin ddu vén tay duoc nhap vao boi ngubi dung trong khu vuc thu
thap diu vén tay, ngoai ra, thiét bi ddu cubi ngudi dung c6 thé xac dinh lidu
thong tin ddu van tay dich ma so khép théng tin ddu vén tay duoc nhap vio tén
tai thong tin d4u van tay dinh trudc dugc luu trit. Néu théng tin ddu vén tay
dich ma so khép thong tin ddu vén tay dugc nhdp vio tdn tai trong thong tin
du van tay dinh truéc duoc luu tri, thiét bi du cudi nguodi ding c6 thé truy
vén, troﬁg mdi quan hé lién két duoc thiét 14p trude gifta thong tin ddu van tay
va tng dung, ing dung twong ng va&i thong tin ddu vén tay dich. Theo cach
nay, thiét bi ddu cudi ngudi dung c6 thé xac dinh tmg dung dugc gin vé6i thong
tin d4u van tay dugc nhap vao béi nguoi ding.

Céch thirc trién khai cu thé trong d6 thiét bi dau cudi nguodi ding xac dinh
liéu thong tin ddu van tay dich ma so khép thong tin ddu vén tay duoc nhap vio
tn tai thong tin ddu vén tay dinh trude dugce luu trit ¢6 thé nhu sau:

xac dinh li€éu mtc d§ so khép gitta thong tin diu van tay dinh truéc va -
thong tin ddu van tay dugc nhdp vao vuot qua ngudng muc do so khép dinh
trude. Néu mirc dd so khép gitra thong tin ddu van tay dinh trudc va thong tin
dAu vén tay dugc nhip vao vuot qua ngudng mic dd so khép dinh trude, théng
tin d4u vén tay dinh trudc so khép thong tin ddu van tay dugc nhap vao, thong
tin ddu van tay dinh trudc c6 thé dugc sir dung 1am théng tin ddu van tay dich,
va x4c dinh duoc ring théng tin diu vén tay dich ma so khép thong tin diu van
tay dugc nhdp vao ton tai trong théng tin ddu vén tay dinh trude duge luu tri.
Ngudng muc d6 so khép dinh truée cé thé 1a nguong dwoc thiét 1ap boi hé
thdng, hoic c6 thé 1a ngudng dugc ngudi ding dinh nghia, ching han, 80%.

Theo c4ch trién khai tuy chon, khi dinh truéc rang mot doan thong tin diu
van tay dugc gin véi mot &r{g dung, sau khi x4c dinh duoc ring thong tin ddu
vén tay dich ma so khop thong tin ddu van tay ton tai trong thong tin ddu van
tay dinh trude duge luu trit, thiét bi ddu cudi ngudi ding c6 thé con thuc hién
cac budc sau:

x4c dinh liéu d6 dai thoi gian ddu vao cua thong tin déu van tay vuot qua do
dai thoi gian dinh truéc, va x4c dinh liéu gia tri nhin cham thu dugc khi thong

tin ddu van tay dang dugc nhap vao s& niam trong khoang ngudng ap luc dinh
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truée; va néu do dai thoi gian déu vao cta théng tin ddu van tay vuot qua do
dai thoi gian dinh trudc va gia tri ap lyc cham thu dugc khi thong tin ddu van
tay dugc nhip vao nam trong khoang ngudng 4p luc dinh trudc, thuc hién buéc
xé4c dinh tng dung duoc gin véi thong tin ddu vén tay dich. Theo cach thiic
trién khai ndy, ngudi dung khong hop 18 ¢6 thé duge ngin nglra hiéu qua khoéi
viéc dn cép thong tin ddu van tay cho hoat dong ¢b dinh dugc thuc hién trén
thiét bi du cudi nguoi ding.

Theo cach thirc trién khai tiy chon khéc, khi dinh truée duge rang thong tin
chudi ddu van tay duoc gin véi mot Gng dung, sau khi xac dinh dugc ring
thong tin d4u van tay dich ma so khép thong tin ddu van tay dugc nhip vao tdn
tai trong thong tin ddu van tay dinh trude duge luu tri, thiét bi ddu cudi nguoi
dung cé thé con thuc hién cac buéce sau:

x4c dinh liéu théng tin chudi ddu vén tay dugc nhap vao c6 so khép thong
tin chudi ddu van tay dinh truéc, va xac dinh liéu do léch thoi gian giita viec
nhap vao cing thong tin ddu van tay nho hon gi4 tri dinh truéc; va néu théng-
tin chudi ddu vén tay dugc nhap vio so khép thong tin chudi ddu van tay dinh
trude va do 16ch thoi gian gitta nhip vao cing thong tin ddu van tay nhd hon
gia tri dinh trudc, thuc hién budce xéc dinh tng dung duogc gfm v61 thong tin
du van tay dich. Theo cach thuc trién khai ndy, ngudi dung khong hop 18 c6
thé duoc thuc hién mét cach hiéu qua khéi viéc danh cip thong tin diu van tay
d6i v6i hoat dong cb tinh dugc thuc hién trén thiét bi dau cubi nguoi ding.

S103. Hién thi it nhit mot tuy chon tmg dung dugc bao gdm trong tng
dung.

Theo phuong an thyc hién sang ché, sau khi x4c dinh tng dung duoc gin
v6i thong tin d4u van tay dich, thiét bi dAu cubi ngudi ding c6 thé hién thi it
nhit mot thy chon tmg dung dugc bao gdm trong tng dung. “Tuy chon g
dung” c6 thé duoc hiéu nhu 13 phén tir tng dung trong tng dung hoic tity chon
xtr 1y lién qua dén xir Iy cua tng dung. “Bao gdbm” c6 thé dugc hiéu nhu 1a
chira hodc co.

Do dé, cach thirc trién khai cu thé hién thi it nhit mot tuy chon Ung dung

dugc bao gdm trong Gmg dung c6 thé 1a:
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hién thi it nh4t mot phin tir tng dung duoc bao gdm trong ting dung; hoic

hién thi it nhat mot tiy chon xir 1y dugc bao gdm trong g dung va lién
quan dén qua trinh cia g dung.

Theo phuong 4n thuc hién sang ché, thiét bi diu cubi nguoi ding co thé
hién thi tiiy chon tng dung duéi dang dinh danh tity chon tmg dung. Pinh danh
tiy chon tmg dung c6 thé gdm nhung khéng bi gidi han & thong tin nhur anh,
biét danh, k¥ tu, chudi ky tu, va sb. Chéng han, gia st rang Ung dung 13 Gmg
dung x3 hoi, anh ban thin, biét danh ban than, hodc tuwong tu trong ing dung xa
hoi ¢ thé duge hién thi. Trong vi du khac, gia st ring ng dung 13 img dung s6
dia chi, tén ngudi lién lac, sb dién thoai lién lac, hoic tuong tu trong sb dia chi
c¢6 thé duoc hién thi. Trong vi du khéc, gia st rang Gmg dung 13 tmg dung trd
choi, ty chon xir 1y (ching han, bit dau murc tiép theo, quay lai, hodc Ira chon
muc) lién quan dén qua trinh khi ngudi ding thoat khéi tmg dung tro choi 1an
cubi ciing c6 thé dugc hién thi. Trong vi du khéc, gia sir ring tng dung 13 ting
dung mua nhoém, tén clia ctra hang hbé.c anh cua san phém mua nhém c6 thé
dugc hién thi. Viéc mua nhém 13 kha dung cho ctra hang va san phém mua
nhém & ngay hién tai.

[t nhat mot tuy chon tng dung dugc hién thi c¢6 thé duoc b tri theo cach bat
ky. Chéng han, it nhit mét tiy chon tmg dung dugc trinh bay & dang t6 ong
quanh biéu tuong tmg dung, hoic duoc trinh bay & dang chit nhat quanh biéu
tugng tng dung, hoic dugc trinh bay & dang dd hoa dugc nguoi dung dinh
nghia quanh biéu tuong tng dung. Piéu ndy khéng bi giéi han theo phuwong 4n
thuc hién séang ché.

Theo céch trién khai tiy chon, cach thirc trién khai cu thé trong do thiét bi
d4u cudi ngudi dung hién thi it nhat mot tiy chon Gng ciung dugc bao gébm
trong Gmg dung c6 thé 1a:

hién thi ctra s6 dong trén giao dién diu vao thong tin diu van tay; hién thi,
trén cira sb dong, giao dién trén d6 dit biéu twong tng dung cia ing dung nay;
hién thi biéu tuong tng dung cta Gmg dung nay trong khu vuc trung tAm cla
giao dién, va che diu biéu twong khac ngoai biéu tuong ng dung ctia tng dung

trong nhiéu biéu tuong tng dung dugc bao gdm trong giao dién; va hién thi,
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xung quanh biéu tuong Gng dung cia Gng dung ndy, it nhit mot tiy chon tng
dung duogc bao gdm trong tng dung.

Theo céch thirc trién khai nay, thiét bi ddu cudi ngudi ding c6 thé hién thi
ctra s6 dong trén giao dién diu vao thong tin ddu vén tay, che dau, khoi cira s6
dong, biéu tuong khac ngodi biéu tugng tmg dung cta tng dung trong nhidu
biéu twong tmg dung duoc bao gdm trong giao dién ma trén d6 dit biéu tugng
tmg dung cua tng dung, va hién thi duy nhat it nh4t mot tuy chon tng dung
duoc bao gdm trong tmg dung. Theo cich nay, giao dién do hoa phéan cip c6
thé duoc hién thi cho ngudi ding, sao cho tranh hién twong trong d6 nguoi
dung bi loan hinh 4nh do nhiéu tuy chon trng dung duogc hién thi trén mot giao
dién. Ngoai ra, ngudi dung c6 thé dé dang tim kiém biéu tuong tng dung cua
ung dung, va nguoi dung bi ngan khong cho thuc hién nhim thao tic trén biéu
tuong khﬁc ngoai biéu twong tmg dung ciia tmg dung, Vé thuc hién thao tac lién
quan duy nhét trén biéu twong Gng dung.

Dua vao Fig.2, Fig.2 1a so dd ciia giao dién twong tic ngudi - may ciia thiét
bi d4u cubi ngudi ding theo phuwong an thuc hién sang ché. Nhu dugc thé hién
trén Fig.2, khi ngén tay ctia ngudi ding nhdp vao thong tin ddu vén tay trén
giao dién tuong tac ngudi - may (nhu man hinh cam tng) cua thiét bi dau cudi
ngudi ding, thiét bi ddu cudi nguoi dimg hién thj cira sb dong trén giao dién
dau vao théng tin diu van tay, hién thi, trén ctra s0 dong, giao dién trén do dat
biéu twong ng dung ctia ing dung duoc gin véi thong tin ddu vén tay, ciing
biéu tuong ung dung (nhu biéu twong hinh tron & gitta trén Fig.2) clia tng dung
& khu vuc trung tAm cia giao dién, che gidu biéu twong khac ngoai biéu tuong
tmg dung cta tmg dung trong it nhat mot biéu tuong tng 'dl_mg dugc bao gém
trong giao dién, va hién thi, xung quanh biéu tuong tng dung clia ing dl_lﬂg nay,
it nhat mot tuy chon tng dung (nhu it nhit mét biéu tuong ng dung vudng
quanh biéu tuong tron & gitta trén Fig.2) duoc bao gdm trong ing dung.

Theo céch thic trién khai tiy chon khéc, cach thirc trién khai cu thé trong
d6 thiét bi du cudi nguoi dung hién thi it nhit mot tuy chon tng dung dugc
bao gdm trong tng dung c6 thé 1a:

hién thi giao dién trén- d6 dat biéu tugng g dung cia ing dung nay; hién
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thi ctra sd dong trén giao dién, va hién thi, trén ctra ) dong, nhiéu biéu tugng
tmg dung duogc bao gdm trong giao dién; va hién thi, trong khu vuc bao quanh
ctia bidu twong tmg dung vén 13 cua tng dung dugc hién thi trén ctra sd dong, it
nhit mot tiy chon tmg dung duoc bao gém trong tng dung. Khu vuc bao
quanh 13 khu vuc ndm trong khoang dinh trudc va duge dit & giita trén bidu
tuong tmg dung cua tng dung nay, va khu vuc nim trong khoang dinh truéc
khong tring 13p khu vuc bi chiém bdi biéu tugng ing dung khac. |

Theo phuong 4n thuc hién nay, thiét bi ddu cudi ngudi ding hién thi ctra 50
dong trén giao dién ma trén d6 dat biéu twong Ung dung cla Gmg dung, ciing
hién thi tit ca c4c bidu twong tng dung trong giao dién, va hién thi, trong khu
vuc xung quanh cia biéu tuong ung dung ciia tmg dung, it nhat mét iy chon
tng dung duoc bao gdm trong tmg dung. Theo cach niy, giao dién dd hoa phan
cép 6 thé duge hién thi cho nguoi dung, sao cho tranh dugc hién tuong trong
d6 ngudi ding bi nhidu loan hinh anh do nhiéu tiy chon tmg dung dugc hién
thi trén mot giao dién. Ngoai ra, ngudi ding c6 thé xem tit ca cac biéu tuong
g dung dugc bao gdm trong giao dién, va ngudi ding c6 thé tam thoi thay
ddi dbi tuong hoat dong theo yéu cau.

Dua vao Fig.3, Fig.3 14 so d6 ciia giao dién twong tac ngudi - may khac ciia
thiét bi dau cudi ngu&ﬁ ding theo phuong 4n thuc hién sang ché. Nhu dugc thé
hién trén Fig.3, khi ngén tay ctia ngudi ding nhdp vao thong tin du vén tay
trén giao dién twong tic ngudi - may (nhu man hinh cam @ng) ctia thiét bi dau
cubi ngudi ding, thiét bi ddu cudi ngudi ding hién thi giao dién trén d6 dit
bidu turgng tng dung cia tmg dung dwoc gin vdi thong tin ddu van tay; hién thi
cira s6 dong trén giao dién, va hién thi, trén cta ) dong, nhiéu biéu tuong ung
dung (nhu nhu bidu tugng hinh tron dugc hién thi trén Fig.3) duoc bao gdm
trong giao dién; va hién thi, trong khu vuc bao quanh ciia biéu twong tng dung
vbn 13 ctia tng dung dugc hién thi trén ctra }sé dong, it nhat mot tuy chon ng
dung (nhu it nhit mot tiy chon tmg dung chir nhat dugc hién thi trén Fig.3 va
duoc hién thi trong khu vuc xung quanh cta biéu tuong tng dung cia tng
dung) duoc bao gdm trong tmg dung. |

Luu y réng cac céach thire, dugce hién.thi trén Fig.2 hodc Fig.3, hién thi cac
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tuy chon tng dung trén giao dién tuong tdc nguoi - may cua thiét bi dau cubi
ngudi dung chi 1a cac cach thire dugce liét ké theo cac phuong an thyc hién sang
ché. N6i theo cach khac, cac phuong 4n thuc hién sang ché khong bi giéi han &
cac cach thirc hién thi duoc hién thi trén Fig.2 hoic Fig.3.

Theo céch thirc trién khai tuy chon khac, cach thirc trién khai cu thé trong
d6 thiét bi dau cudi nguoi ding hién thi it nhit mot tiy chon tng dung duoc
bao gdm trong Gmg dung c6 thé gdm cac budc sau.

(11) Thu thap thong tin mai truong hién tai.

(12) Néu thong tin méi trudng so khép thong tin moi trudng lich si thu
duge khu Gng dung duoc khoi dong trude do, thu thap, tir cac tuy chon Ung
dung duoc bao gém trong Ung dung, it nhit mot tuy chon ing dung theo cac
ban ghi lich st st dung cta cac tity chon tng dung.

(13) Hién thi it nhat mot tiy chon 1’1’hg dung, va két thic thu tuc nay.

(14) Néu thong tin mdi truong hién tai khong so khép thong tin moi trudong
lich st thu duoc khi tng dung dugc khoi dong trude do, thu thdp thong tin
danh gia tdng thé cia cac tiy chon tng dung dugc bao gém trong Vl’mg dung,
trong d6 thong tin danh gia tong thé ciia cac tiiy chon tng dung gdm toan bod
cac chi muc danh gia.

(15) Néu toan bo chi muc danh gié duoc bao gdm trong thong tin danh gia
tbng thé cua tiy chon tmg dung vuot qua ngudng chi myc danh gia dinh trudc,
xac dinh tuy chon Gng dung lam tuy chon tng dung dich.

(16) Hién thi tiy chon Gmg dung dich.

Theo cach thirc trién khai ndy, dua vao thong tin mdi trudng hién tai, thiét
bi dau cubi nguoi dung cd thé lua chon, tir it nhit mot tuy chon ung dung duogc
bao gdm trong tmg dung, mot sb tiy chon tng dung ma so khép thdng tin moi
truong hién tai, thay cho viéc lua chon tAt ca cac tiiy chon tng dung. Theo cach
ndy, yéu ciu c4 nhin cia ngudi ding cé thé dugc théa man, va trai nghiém
ngudi ding c6 thé duoc cai thién.

Theo céch thirc trién khai tiy chon khac, sau budc $102, thiét bi dau cudi
ngudi dung co thé con thuc hién cac budc sau. '

(21) Néu ché d6 hoat dong mot tay trén thiét bi dau cubi nguoi diung dugc
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khéi dong, nhén dién, trong ché do hoat dong mdt tay, cach thiic gilt thiét bi
dau cubi ngudi ding bdi nguoi ding bang mot tay, trong d6 cach thirc gitt gdm
giit bang tay trai hoéc gii¥ bang tay phai.

(22) Truy vén, theo phép twong tmg duge luu trit trude giita cach thire giit
va khu vuc cham, khu vuc cham dich twong Gng véi cach thic gitt dugc nhan
dién.

Céch thirc trién khai cu thé ctia buéc S103 c6 thé 1a:

hién thi biéu tuong Gng dung cla ung dung trong khu vurc cham dich, va
hién thi, & khu vuc xung quanh ciia biéu tugng tng dung ctia tng dung nay, it
nhat mot fﬁy chon ung dung dugc bao gdm trong tng dung, trong d6 khu vuc
cham dich gém khu vuc xung quanh.

Mot cach tuy chon, sau buéc S103, thiét bi dau cudi nguoi dung cé thé con
thuc hién cac budc sau. |

(31) Tiép nhén I1énh cham cho tiy chon ting dung dich trong tity chon tng
dung dugc hién thi.

(32) Hién thi, dap lai lénh cham, giao dién twong mg véi tiy chon ting
dung dich.

Theo céach thire trién khai ndy, nhiéu bd cam bién ap luc cé thé duogc dit &
thiét bi diu cudi ngudi ding (¢ hai phia hoac b(‘)n'phia cta thiét bi ddu cubi
ngudi ding), va cach thirc gift tay trai/tay phai clia ngudi ding cé thé duoc
nhan dién b?mg cach st dung ap luc khac nhau dugc do béi nhiéu bd cam bién
ap luc. Thiét bi ddu cudi ngudi ding cé thé luu trit trude phép twong tng giita
cach thirc gitr va khu vuc cham. Phép twong tmg cé thé thu dugc trude nho
nhiéu phép thir. Trong phép tuong tmg, khu vuc cham tuong tng véi mdi cach
thirc gitr 13 khu vuc man hinh cam tmg cta thiét bi dau cudi nguoi ding va cb
thé dwoc cham béi ngén tay clia ngudi dung khi ngudi ding giit thiét bi dau
cubi nguoi dung theo cach thirc giir.

Thiét bi diu cudi nguoi ding xac dinh khu vuc cham dich twong tmg véi
cach thire gitr hién tai ctia ngudi ding. Sau khi biéu twong tng dung ciia ing
dung dugc hién thi trong khu vuc cham dich, va it nhéit mot tuy chon rng dung

duoc bao gdm trong ng dung dugc hién thi trong khu vuc xung quanh ctia
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biéu tuong tng dung cua tng dung, ngudi ding c6 thé cham, trong khu vuc
cham dich theo cach thirc gd hodc trugt, tuy chon bét ky cua it nhat mot tuy
chon tng dung duoc bao gdm troﬁg Gng dung. Ngoai ra, khi thiét bi ddu cubi
nguoi dung nhan 1€nh cham cho tiy chon tng dung trong it nhit mét tiry chon
trng dung duoc bao gdm trong tng dung, thiét bi dau cubi ngudi ding cé thé sir
duﬁg tiy chon ung dung 1am tiy chon tng dung dich, va hién thi, dap lai 1énh
cham, giao dién ing dung tuong trng v4i tiy chon tng dung dich.

Dua vao Fig.4, Fig.4 12 so dd clia giao dién tuong tic ngudi - may khac ctia
thiét bi dAu cubi ngudi dung theo phuong an thuc hién sang ché. Nhu dugc thé
hién trén Fig.4, thiét bi du cubi ngudi ding chia giao dién thanh hai phin. Khu
vuc cham dich ¢ thé cham dugc theo cach thic gilt hién tai cia nguoi dung la
khu vuc bén phai ctia dudng gach nét. Thiét bi dau cudi ngudi ding cé‘ thé hién
thi, trong khu vuc cham dich, biéu twong ng dung ciia tng dung du’éc gan véi
thong tin ddu van tay, va hién thi, & khu vuc xung quanh ciia biéu tugng tmg
dung cia Ung dung nay, it nhit mot ty chon ung dung dugc bao gdm trong
ung dung. Theo cach nay, nguoi ding c6 thé d& dang cham, bing mét tay, tiy
chon tng dung bat k¥ trong timg dung va duogc hién thi trong khu vuc cham
dich, sao cho c6 thé cai thién trai nghiém ngubi dung.

Theo cach thirc trién khai tiry chon khéc, sau bude S102, thiét bi dau cubi
ngudi ding c6 thé con thuc hién cac bude sau.

(41) Thu thap thong tin danh gia tong thé cia cac tiy chon tmg dung duoc
bao gdm trong tng dung, trong d6 thong tin d4nh gia tong thé cta cac tiiy chon
tmg dung gdm toan bd cac chi muc danh gia.

(42) Néu toan bd chi muc dénh gia duogc bao gdm trong thong tin ddnh gia
tdng thé cua tiy chon Gmg dung vuot qua ngudng chi muc dénh gia dinh truée,
xac dinh tuy chon tng dung 1am tuy chon tng dung dich.

Céch thirc trién khai cu thé ciia bude S103 ¢6 thé 1a:

hién thi tiry chon tng dung dich.

Theo cach thirc trién khai ndy, sau khi thiét bj dau cubi nguoi ding x4c dinh
tmg dung dugc gin voi théng tin diu van tay dich, thiét bi diu cudi ngudi ding

c6 thé thu thap thong tin d4nh gia tdng thé cta cac tiy chon tng dung duoc bao
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gdm trong Gmg dung, xac dinh tiiy chon ting dung dich theo toan bd céc chi
muc danh gia duoc bao gdm trong thong tin danh gia tdng thé ctia cac tiry chon
tmg dung, va hién thi tiiy chon ting dung dich. Théng tin danh gia tong thé c6
thé gdm cac loai thong tin trai nghiém khac nhau (nhu than thién ngudi dung,.
tién loi, hodc dang ké khong nhu duoc mb ta) va thong tin danh gid cua Ung
dung (nhu 3 diém ilOEiC 5 diém) thu duoc sau khi ngudi ding st dung Gng dung.
Thiét bi ddu cubi ngudi ding cé thé sir dung danh gid ctia Gtng dung lam toan
bd chi muc danh gid cta ung dung. C6 thé biét ring theo cach nay, tiiy chon
tng dung dich c6 d6 danh gia twong dbi cao co thé dugc khuyén nghi cho
ngudi ding, va ¢ thé cai thién trai nghiém nguoi dung.

Theo cach thirc trién khai tiy chon khac, sau budc S103, thiét bi dau cubi
ngudi ding c6 thé con thuc hién cic budce sau.

(51) Thu thap 1énh trugt dé trugt theo huéng dinh trudc bang cach st dung
vi tri ddu vao cia thong tin ddu van tay 1am vi tri bét du, trong d6 1énh truot
gbm hudng dinh trude, huéng dinh trude dugc st dung dé chi bao tuy chon
tng dung dich, va tiy chon tng dung dich 13 tiiy chon bét ky cua it nhit mot
tiy chon tmg dung dwoc hién thi trén thiét bi dau cubi ngudi ding. |

(52) Hién thi, dap lai 1énh truot, giao dién twong tmg véi tity chon tmg dung
dich. ' ‘ ‘

Theo cach thirc trién khai nay, sau khi thiét bi dau cudi nguoi dung hién thi
it nhit mot tiy chon tmg dung dugc bao gdm trong tng dung, ngudi ding cé
thé thuc hién thao tac truot béng cach st dung vi tri dau vao cla thong tin dau
van tay lam vi tri bat dAu, va kich hoat viéc tao 1énh truot. Thiét bi dau cubi
ngudi ding hién thi, theo tiy chon tmg dung dich dugc chi bao bdi huéng dinh
trudc duge bao gdm trong lénh truot, giao dién twong mg véi tiy chon ting
dung dich. Theo c4ch nay, ngudi ding ¢ thé thuc hién hoat dong trén giao dién
tuong Ung véi tuy chon img dung dich.

Chéng han, gi4 st ring Gmg dung 13 tng dung xi hoi, sau khi thiét bji dau
cubi nguoi ding hién thi it nhat mot thy chon ban than dugc bao gdm trong
ung dung xa hdi, nguoi dung thuc hién hoat dong trugt theo hudng trai bang

cach str dung vi tri dau vao cua thoéng tin dau van tay lam vi tri bat dau. Néu
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huéng trai chi bao tiy chon ban than B dugc bao gbm trong ing dung xi hoi,
thiét bi d4u cudi ngudi dung hién thi giao dién twong Gng véi tity chon ban bé
B, sao cho nguoi dung tro chuyén véi tiy chon banbe B. ‘

Théo céch thirc trién khai tuy chon khac, cach thac trién khai cu thé cua
budc S103 c6 thé la:

hién thi it nhAt hai tiiy chon l'rrig dung dugc bao gdm trong tmg dung.

Sau bude S103, thiét bi dau cudi nguoi dung cd thé con thuc hién cac budc
sau.

(61) Thu thip 1énh truot ciia ngudi ding dé truot trén man hinh cam tng
hodc bd cam bién diu van tay, trong d6 1énh trugt gém ‘hu('mg truot.

(62) Xac dinh, theo mbi quan hé anh xa gitta vi tri bit dau trugt va vi tri
gifta ctia it nhit hai tily chon img dung, biang cach sir dung vi tri trung tdm lam
tham chiéu, va theo huéng truot, tiy chon tmg dung thir nhit trong it nhét hai
tiy chon tmg dung duoc hién thi trén thiét bi dau cubi ngudi ding.

(63) Hién thi giao dién twong tmg véi tity chon tng dung thi nhét.

Theo cach thire trién khai nay, sau khi thiét bi diu cudi ngudi ding xac dinh
tng dung duoc gin v6i thong tin ddu van tay dich, thiét bi diu cubi nguoi ding
c6 thé hién thi it nhit hai tiy chon ung dung dugc bao gém trong tng dung.
Nguoi ding c6 thé thuc hién thao tic trugt trén vi tri bat ky ctia man hinh cam
ung hodc b cam bién diu van tay, va kich hoat viéc tao 1énh trugt. Sau khi thu
thap 1énh truot, thiét bi dau cubi nguoi dung xac dinh, theo mbi quan hé anh xa
gitta vi tri bit ddu cua vi tri trung tAm va truot cia it nhét hai tiy chon tng
dung, bang cach str dung vi tri trung tdm 1am tham chiéu, va theo huéng truot,
tiy chon mg dung thir nhét in it nhét hai tly chon tmg dung dugc hién thi trén
thiét bi dAu cudi nguoi ding, va hién thi giao dién twong tmg véi tiry chon tng
dung thr nhét. Vi tri trung tdm c6 thé 13 vi tri diém gitta ciia duomng nbi gitra hai
tiy chon tmg dung, hodc c6 thé 13 vi tri trung tAm ciia tit ci cc tiiy chon tng
dung dugc hién thi theo dang td ong.

Dua vao Fig.5, Fig.5 12 so d0 cia giao dién tuong tic ngudi - may khéc cua
thiét bi dau cudi ngudi dung theo phuong an thuc hién sang ché. Nhu dugc thé

hién trén Fig.5, bdn tiy chon tng dung duoc hién thi trén thiét bi dau cubi
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ngudi ding, va gém ty chon tmg dung A, tiy chon tmg dung B, tiy chon Gng
dung C, va tiy chon tng dung D. Vi trf bit dau dé thuc hién, béi nguoi dung,
~ thao tac trugt trén man hinh cdm Ung hodc b cam bién diu van tay la diém a,‘
va huéng truot 13 1én trén. Thiét bi ddu cudi ngudi dung c6 thé xac dinh, theo
mdi quan h¢ anh xa gifra vi tri bét d4u cua thao tac trugt va vi tri trung tdm cua
it nhét hai tiy chon tng dung, ring vi trf trung ta;xm ma diém a duoc 4nh xa dén
13 diém b. Ngoai ra, thiét bi ddu cudi ngudi ding c6 thé xac dinh, bang cach sir
dung vi trf trung tm, diém b, 1am tham chiéu va theo hudng trugt 1én trén, ring
tly chon mg dung thir nhét trong it nht hai tiy chon tmg dung duoc hién thi
trén thiét bi dau cudi nguoi dung 13 tuy chon tGng dung B. Trong trﬁbng hop
nay, thiét bi diu cudi ngudi dung c6 thé hién thi giao dién twong tmg véi tiy
chon mg dung B.

O thu tuc ciia phuong phap dugc md ta trén Fig.1, thiét bi dau cudi ngudi
ding c6 thé thu thap théng tin diu van tay duoc nhip vao. Néu théng tin du
vén tay dich ma so khép thong tin ddu van tay ton tai trong thong tin ddu van
tay dinh truée duge lwu trit, thiét bi dau cudi ngudi ding cé thé xac dinh tmg
dung dugc gin véi thong tin ddu van tay dich. Ngoai ra, thiét bi ddu cudi ngudi
ding c6 thé hién thi it nht mot tiy chon tmg dung dugc bao gdm trong tng
dung. C6 thé biét ring theo phuong an thuc hién sang ché, sau khi ngudi ding
nhip vio thong tin d4u van tay, nguoi ding khong can gé ung dung, va tim
kiém tiry chon ng dung sau khi giao dién tmg dung duoc nhdp vao va tiry chon
trong ing dung dugc hién thi; thay vao dé, img dung duoc gin véi thong tin
diu van tay c6 thé duoc xac dinh ngay, va tiy chon tng dung dugc bao gbm
trong img dung c6 thé dugc hién thi, dé cai thién hiéu suét tim kiém tiy chon
ﬁngduné.

Dua vio Fig.6A va Fig.6B, Fig.6A va Fig.6B 1a lvu db ciia phuong phap
twong tac ngudi - may tinh khac ciia thiét bi diu cudi nguoi ding theo phuong
4n thuc hién sang ché. Nhur duoc thé hién trén Fig.6A and Fig.6B, phuong phép
c6 thé gdm céc budc sau.

S601. Thiét bi déu cudi ngudi dung thu thap théng tin ddu van tay duoc
nhép vao.
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S602. Néu thong tin ddu van tay dich ma so khép théng tin diu van tay t6n
tai trong thong tin diu van tay dinh trude duoc luu trit, thiét bi diu cudi ngudi
ding x4c dinh tng dung dugc gin vdi thong tin diu vén tay dich.

S603. Thiét bi ddu cudi ngudi dung thu thap thong tin moi trudng hién tai.

Theo phuong 4n thuc hién sang ché, thiét bi dAu cubi ngudi ding c6 thé
. twong tac v6i may chii mang bang cach st dung Internet, sao cho thong tin mo1
truk‘mg hién tai c6 thé thu thdp dugc; hodc thiét bi dau cudi ngudi dung c thé
thu thap thong tin mdi truong hién tai béng cach sir dung cac loai by cam bién
dugc cai trong thiét bi dau cudi ngudi ding.

Theo phuong 4n thyuc hién sang ché, thong tin méi truong hién tai 12 thong
tin moi truong cia moi trudng trong d6 hién c6 thiét bi dau cudi ngudi dung.
Thong tin méi trudng hién tai c6 thé gdm nhung khong bi giéi han & thoi gian
hién tai, vi tri hién tai, thong tin thoi tiét hién tai, va twong tu. Cu thé 13, thoi
gian hién tai nay c6 thé 13 thoi gian hién tai diém, nhu 12 gi& sang; hodc thdi
gian hién tai ¢6 thé 13 ngay hién tai, nhu 21 thang 3. Vi tri hién tai ¢6 thé 13 vi
tri dia 1y ma d6 hién dat thiét bi ddu cudi ngudi ding, nhu ngay thir 30 song
song hudng béc; hodc vi tri hién tai c6 thé 1a vi trf trong ving ma & d6 hién dat
thiét bi diu cubi ngudi ding, nhu Tham Quyén. Théng tin thoi tiét hién tai c6
thé gdm nhung khong bi giéi han & cac tham sb thoi tiét khac nhau nhur nhiét‘
do, téc d6 gid, cudng dd tia cuc tim, do 4m twong ddi, va lugng mua. Piéu nay
khong bi gi6i han theo phwong 4n thuc hién sang ché.

S604. Néu théng tin mdi trudng so khép thong tin mdi trudng lich st thu
duoc khu Gng dung duge khéi dong trude d6, thiét bi dau cubi nguoi ding thu
thap, tur céc tury chon ng dung dugc bao gdm trong tmg dung, it nhit mot tiy
chon trng dung theo c4c ban ghi lich str sit dung cda céac tuy chon ing dung.

Theo phuong 4n thuc hién sang ché, cach thic trong d6 thong tin moi
truong hién tai so khdp thong tin mdi truong lich st thu dugc khi ing dung
~dugc khéi dong trude dé cu thé gdm it nhat mot trong thong tin sau:

thoi gian hién tai dugc bao gdm trong thong tin mdi trudng hién tai so khép
thoi gian bit ddu kich hoat lich sitr dwoc bao gdm trong thong tin moi trudng

lich st thu dugc khi irng dung dugc khéi dong trude do;
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vi trf hién tai dat thiét bi ddu cudi nguoi dung va dugc bao gdbm trong thong
tin moi truong hién tai so khép vi tri lich sit ma & d6 dat thiét bi dau cudi nguoi
ding va dugc bao gdm trong thong tin méi truong lich st thu dugc khi tmg
dung duoc khéi dong trude do; hodc

thong tin thoi tiét hién tai duoc bao gdm trong théng tin méi trudng hién tai
so khop thong tin thoi tiét lich sir cua thiét bi ddu cubi nguoi ding that du:c_r;:
bao gbém trong th6ng tin moi truong lich st thu dugc khi ng dung dugce khéi
dong trude do.

Viéc thoi gian hién tai duoc bao gdm trong thong tin mdi trudng hién tai so
khép thoi gian bt ddu kich hoat lich st dugc bao gom trdng thong tin mo1
truong lich sit thu dugc khi img dung dwoc khéi dong trude d6 c6 thé 1a: thoi
gian hién tai dugc bao gbm trong thong tin moi trudng hién tai twong tw nhu
thoi gian bat dau kich hoat lich st dugc bao gbm trong thong tin mdi truong
lich st thu dugc khi ing dung duoc khaéi dong trude do; hodc thoi gian bit dau
kich hoat lich sir dugc bao gdm trong thong tin méi trudng lich st thu duge khi
ung dung dugc khéi dong trude d6 1a @6 dai thoi gian dinh trude chdm hon thoi
gian hién tai duoc bao gdm trong thong tin méi trudng hién tai.

Viée vi trf hién tai dat thiét bi dau cubi nguoi dung va dugc bao g6m trong
thong tin mdi truong hién tai so khép vi tri lich st ma & d6 dit thiét bi dau cubi
ngudi ding va dugc bao gdm trong théng tin méi truong lich st thu duogc khi
ung dung dugc khoi dong trudge do co thé 1a: kinh dd va vi do cta vi tri hién tai
dat thiét bi dau cudi nguoi ding va dugc bao gbm trong théng tin moi truong
hién tai twong ty nhu kinh d va vi do cia vi tri lich st ma & do6 dat thiét bi dau
cubi ngudi ding va dugc bao gbm trong thong tin méi trudng lich st thu dugc
khi g dung dugc khaoi dong trude d%); hodc khu vuc dia 1y cta vi tri hién tai
dat thiét bi ddu cudi nguoi dung va dugc bao gdm trong théng tin moi truong
hién tai nhit quan véi khu vire dia 1y cua vi trf lich st ma & d6 dat thiét bi dau
cubi ngudi ding va duge bao gdm trong thong tin méi trudng lich st thu dugc
khi img dung duoc khéi dong trude do.

Viéc thong tin thoi tiét hién tai dugc bao gdm trong thong tin mdi trudng

hién tai so khép thong tin thoi tiét lich st dugc bao gdm trong thong tin moi
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truong lich st thu dugce khi ing dung dugce khdi dong trude do co thé 1a: mdi
loai tham sb thoi tiét in thong tin thoi tiét lich sit dugc bao gdm trong thong tin
moi truong lich st thu duge khi ing dung duoc khéi dong trude do va trong
thong tin thoi tiét hién tai dugc bao gdm trong thong tin mdi trudng hién tai c6
clng cac gia tri, va diéu nay ding dbi véi hiu hét cac tham sd thoi tiét cing
loai; hoac chénh léch gifta tham sé thoi tiét trong thong tin thoi tiét lich st
dugc bao gdm trong théng tin moi trrong lich st thu dugc khi tng dung dugc
khéi dong trude do va tham s6 thoi tiét trong thong tin thoi tiét hién tai dugc
bao gdm trong thong tin mdi trudng hién tai nhé hon ngudng dinh trude. Hai
tham s6 thoi tiét thudc mot loai.

Theo phuong 4an thuc hién sang ché, cach thirc trién khai cu thé trong d6
thiét bi ddu cudi nguoi dung thu thap, tir cac tiy chon g dung dugc bao gdm
trong tmg dung, it nhat mot tiy chon ting dung theo c4c ban ghi lich st st dung
clia cic tiy chon Gmg dung c6 thé 1a: |

thu thip cAc tan sb st dung clia nhiéu tiy chon tng dung theo cac ban ghi
lich st str dung cuia cac tuy chon ng dung dugc bao gbm trong Gmg dung; va
thu thap sé luong tiy chon ting dung dinh truéc theo tht tu gidm dan cta cac
tAn sb str dung, va x4dc dinh s6 luong tiy chon tmg dung dinh trudc nhu 12 it
nhét mot tiy chon tng dung; hoic v

thu thap cac tin sb sir dung ciia nhiéu tiiy chon tng dung theo cac ban ghi
lich st str dung cuia cac tuy chon ng dung dugc bao gdm trong Ung dung; va
néu tin sb sir dung cia tiy chon tmg dung vuot qua ngudng tan sb st dung
dinh truée, xac dinh tiy chon tng dung l1am it nhit mét tiy chon tmg dung;
hoic ‘

thu thap c4c tan s sir dung cia nhiéu tiy chon L’fhg dung theo cac ban ghi
lich st str dung cuia cac tiy chon ing dung dugc bao gbm trong tmg dung; sip
xép, theo thir ty gidm dan cta cac tan sb st dung, cac tiy chon Uing dung dugc
bao gdm trong tmg dung; xac dinh s6 luong it nhat mét tiy chon tng dung theo
ty 1€ sb lugng dinh trude duge xac dinh cia cac tiy chon Ung dung duogc bao
gdm trong Gng dl_mg trén it nhit mot tiy chon tmg dung; va thu thap sb lugng

clia it nhit mot tiy chon Gmg dung tir cac tiiy chon tmg dung dugc sap xép theo
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thir tu giam dan clia cc tan s st dung.

Tén sb sir dung dugc str dung dé chi bao sb 14n st dung tiy chon tng dung
trong thoi gian dinh trude. Tan sb st dung cao hon chi bdo sb 1an sir dung 16n
_ hon tiy chon tmg dung trong thoi gian dinh truée.

Theo phuong 4n thuc hién sang ché, sau khi thiét bi diu cudi ngudi ding
thu thap cac tn sb s dung ctia nhiéu tiy chon @ng dung theo cac ban ghi lich
st st dung cua cac tuy chon tng dung duoc bao gbm trong tmg dung, néu
ngudi ding dinh trude sé lwong hién thi dinh trudc cic tiy chon tng dung,
thiét bi ddu cudi ngudi ding c6 thé sip xép, theo thir tw giam dan cta céc tin sd
st dung, céc tiy chon tng dung dugc bao gém trong tng dung, va thu thap,
theo thi tu sip xép, sb lugng dinh trudce tiy chon img dung xép hang cao hon.
Chéng han, gia st ring c4c tliy chon tmg dung dugc sép xép 1an luot 13 A, B, C,
D, E, F, va G, va s6 luong dinh truéc bing 3, thiét bi dhu cui ngudi ding 6
thé thu thap ba ty chon ting dung trén cling: A, B, va C.

Néu ngudi ding dinh trude ty 18 sé luong dinh trude (nhu 10:1) cia cac tiy
chon ting dung duoc bao gdm trong ng dung trén it nhit mot thy chon tng
dung s€& dugc hién thi, thiét bi dau cudi nguodi dung cé thé trude hét xac dinh
hién thi cc ty chon tng dung s& duoc hién thi, sau d6 sip xép, theo thir tur
giém din cia c4c tin sb st dung, cic tiy chon tng dung dugc bao gdm trong
mg dung, va thu thap, theo th tu sip xép, sb luong hién thi ciia cac tiry chon
tmg dung xép cao hon. Ching han, gia st ring 100 tiy chon tng dung dugc
bao gém trong ung dung, va ty 1€ s6 luong dinh trude bang 10:1, c6 thé duoc
xé4c dinh ring sb luong hién thi ciia cac tiy chon tmg dung s& dugc hién thi
bang 10, va thiét bi dau cudi ngudi ding co thé sip Xép cac tuy chon ung dung
dugc bao gdm trong ng dung, va thu thdp mudi thy chon tng dun;g dimg dau
theo thir tu sap xép.

Mot cach tuy chon, sau khi thiét bi diu cubi ngudi ding thu thap cac tin sb
st dung ctia nhiéu tiy chon tmg dung theo cac ban ghi lich st str dung ctia cac
ty chon tmg dung duoc bao gdm trong tmg dung, thiét bi diu cubi ngudi ding
c6 thé khong can sip xép cac tly chon ting dung dugc bao gdm trong tmg dung,

va thi€t bi dau cudi nguodi dung c6 thé xac dinh li¢u tan s st dung ciia moi tuy
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chon tng dung vuot qua ngudng tan s sir dung dinh truéc. Ngudng tan sd sir
dung dinh trudc 12 gia tri tin sé st dung t6i han duoc sir dung dé biét, nho phan
biét, liéu nguoi dung thuong st dung tuy chon tmg dung. Khi tan sb sir dung
ctia ty chon Gng dung vuot qua ngudng tin sb s dung dinh truée, thiét bi dau
cubi nguoi ding cé thé xac dinh tiy chon ting dung 1dm tiy chon tGng dung
chung, va st dung tiy chon tmg dung lam it nhit mét tiy chon tng dung s&
duoc hién thi. |

S605. Thiét bi dau cudi ngudi ding hién thi it nhit mét tiy chon timg dung.

Theo phuong 4n thuc hién sang ché, cach thic trién khai cu thé trong d6
thiét bi dAu cudi ngudi ding hién thi it nhit mot tiy chon tng dung may be:

hién thi ctra s6 dong trén giao dién dau vao théng tin ddu van tay; hién thi,
trén ctra sd dong, giao dién trén d6 dat biéu tuong Ung dung ctua tng dung nay;
hién thi biéu tuo‘ng ung dung cia Ung dung nay trong khu vuc trung tdm cua
giao dién, va che ddu bidu twong khac ngoai biéu tugng tng dung ctia tmg dung
trong nhiéu biéu tugng tmg dung dugc bao gdm trong giao dién; va hién thi it
nhit mot thy chon tng dung xung quanh biéu twong tng dung ctia tng dung
nay; hodc

hién thi giao dién trén d6 dat biéu tuong tmg dung cla tng dung nay; hién
thi ctra s6 dong trén giao dién, va hién thi, trén cira sb dong, nhiéu biéu tuong
tng dung duoc bao gdm trong giao dién; va hién thi it nhat mot tiy chon tng
dung trong khu vuc bao quanh ciia bidu twong tmg dung vén 13 ctia tng dung
duoc hién thi trén cira sb dong, trong d6 khu vuc bao quanh 13 khu vuc nim
trong khoang dinh trudc va dugc dat & giira trén biéu twong ing dung clia ing
dung nay. |

S606. Thiét bi ddu cubi ngudi dung thu thap 1énh trugt dé trugt theo hudng
dinh trudc bang cach sir dung vi tri ddu vao ctia thong tin ddu van tay 1am vi tri
bt dau.

Theo phuong an thuc hién sang ché, 1énh trugt gdm huéng dinh trude,
huéng dinh trude dugc st dung dé chi bao tiy chon tmg dung dich, va ty chon
{ing dung dich 14 tby chon bét ky ctia it nhit mot tiy chon ing dung dugc hién

thi trén thiét bi diu cudi nguoi ding.
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Theo phuong an thuc hién sang ché, ngudi dung c6 thé dinh truéc phép
tuong Ung gilta hudng trugt va tiy chon tng dung. Chéng han, trugt sang trai
.tuo*ng ung véi tuy chon Gng dung A, trugt sang phai twong ung véi tiy chon
tmg dung B, truot 1én twong Gng vdi tuy chon tng dung C, va truot xubng
tuong ng vai tuy chon timg dung D.

Sau khi thiét bi dAu cudi nguoi ding hién thi it nhit mét tiy chon ting dung,
thiét bi dAu cudi ngudi ding c6 thé do va thu thap 1énh truot dé trugt theo
huéng dinh trude bang cach st dung vi tri d4u vao cia thong tin ddu van tay
1am vi trf bt ddu, va truy van, theo hufmg dinh trudc dugc bao gdm trong 1énh
truot, thy chon Gng dung dich twong tng v6i hudng dinh trudce. Theo cach nay,
thiét bi dau cubi ngudi ding cé thé xac dinh tity chon tmg dung dich.

Chéng han, gia st ring ng dﬁng 12 tng dung x3 hoi, sau khi thiét bi dau
cubi nguoi dung hién thi it nhét'm(f)t tuy chon ban than dugc bao gém trong
g dung x4 hoi, nguoi dung thuc hién hoat dong trugt theo hudéng trai bang
cach st dung vi tri d4u vao cia thong tin d4u van tay lam vi tri bat dau, va thiét
bi dau cubi ngudi dung thuc hién truy vén twong tmg gitta huéng trugt va tly
chon ban than, sao cho c6 thé x4c dinh ring tiy chon ban than tuong Gmg véi
hudng trai 1a ty chon ban than B.

S607. Thiét bi dau cudi ngudi ding hién thi, dap lai 1énh trugt, giao dién
tuong tng voi tiy chon tng dung dich, va két thiic thu tuc ndy.

Theo céach trién khai tuy chon, sau budc S605, thiét bi dau cudi nguoi dung
c6 thé thue hién cac bude sau thay cho cac bude S606 va S607.

(11) Tiép nhan 1énh cham cho tiiy chon ttng dung dich trong it nhat mot tly
chon trng dung dugc hién thi.

(12) Hién thi, d4p lai 1énh cham, giao dién tuong Umg véi tiy chon tng
dung dich, va két thic thu tuc ny.

Theo cach thirc trién khai nay, ngudi dung c6 thé kich hoat ngay viéc tao
1énh cham cho tly chon tng dung dich bang cach g& hodc trugt tity chon g
dung dich. Sau khi nhan 1énh cham, thiét bi du cubi ngudi dung may hién thi,
dap lai 1énh cham, giao dién trong Gng véi tiry chon ing dung dich.

S608. Néu thong tin méi truong hién tai khong so khép thong tin moi
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trudng lich st thu dugc khi Gmg dung dugc khéi dong trude do, thiét bi dau
cudi nguoi dung thu thap thong tin dénh gid tdng thé cua cac tiy chon ng
dung dugc bao gbm trong tmg dung.

Theo phuong 4n thuc hién sang ché, néu thong tin méi trudng hién tai
khong so khdp thdng tin méi truong lich st thu dugce khi tng dung duoc khéi
dong trude do, thiét bi ddu cubi nguoi ding co thé thu thép, tir mang bang cach
st dung mang Internet, thong tin danh gia tong thé cta céc tiy chon ing dung
dugc bao gdm trong tmg dung. Thong tin ddnh gi4 tdng thé cla cac tiy chon
tmg dung gdm toan bd cac chi muc ddnh gid. Thong tin dénh gid tong thé c6
thé gém cac loai thong tin trai nghiém khac nhau (nhu than thién ngudi dung,
thuan tién, hoic dang ké khong nhu dugc mé ta) va thong tin dénh gid ctia g
dung (nhu 3 diém hodc 5 diém) thu duogc sau khi ngudi dung st dung Gmg dung.
Thiét bi dAu cudi nguoi ding c6 thé s dung dénh gia clia img dung 1am toan
b0 chi muc danh gia cia ting dung.

S609. Néu toan bd chi muc danh gia duoc bao gdm trong thong tin danh gia
tdng thé cua tiy chon tng dung vuot qua ngudng chi muc danh gia dinh trudc,
thiét bi déu cudi ngudi ding x4c dinh tiy chon Gng dung 1am tiy chon Ung
dung dich.

Theo phuong 4n thuc hién sang ché, néu toan b chi muc dénh gia dugc bao
gdm trong théng tin danh gi4 tong thé cta tiy chon ing dung vuot qua ngudng
chi muc déanh gi4 dinh trudce, chi bao ring tiy chon tmg dung dugc chép nhan
béi phin 16n ngudi ding va dugc dénh gia cao, va thiét bi dau cudi ngudi dung
c6 thé khuyén nghi tiy chon tng dung cho ngudi ding hién tai.

Theo cach trién khai tuy chon, néu toan bd chi muc danh gia dugc bao gém
trong théng tin danh gia tong thé cua tiy chon ing dung vuot qua ngudng chi
muc danh gia dinh trude, va vi tri ma & d6 dat tuy chon tmg dung nim trong
khoang khu vuc dich, thiét bi diu cudi nguoi ding may xac dinh ty chon ting
dung lam tuy chon tng dung dich. Khu vuc dich 1a khu vuc nim trong khoang
dinh truéc va ¢6 tAm & vi trf ma & d6 hién dit thiét bj dau cudi nguoi ding.

Chéng han, gia sir rang tmg dung 13 tng dung mua nhém, néu toan bd chi

muc danh gid cira hang ctia mdi tiy chon cira hang trong mg dung mua nhém
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vugt qua ngudng chi muc danh giad dinh trude, chi bao ring ctra hang twong
ung véi tiy chon ctra hang dugc danh gid cao. Ngoai ra, néu vi tri ma & d6 cia
hang cua tuy chon ctra hang duqc dit nam trong khoang ctia khu vuc dich, chi
b4o ring cira hang twong ddi gan véi vi tri hién tai clia ngudi dung, va thiét bi
dau cubi ngudi dung co thé x4c dinh, 1am tiy chon cira hang dich, tiiy chon cira
hang dugc danh gia cao gﬁn v61 vi tri hién tai dat thiét bi dau cubi ngudi dung,
va khuyén nghi ty chon cira hang cho nguoi dung hién tai.

S610. Thiét bi ddu cubi nguoi dung hién thi tiy chon tmg dung dich.

S611. Thiét bi dau cudi nguoi dung nhén 1énh cham cho tuy chon tng dung
dich. |

Theo phuong 4n thuc hién sing ché, sau khi thiét bi dau cubi nguoi ding
hién thi tuy chon tng dung dich, thiét bi dau cudi nguodi dung 06 thé nhan 1énh
cham cho tuy chon ung dung dich. Lénh cham c6 thé 1a lénh cham cho tuy
chon tng dung dich va dugc tao nho kich hoat béi nguoi dung béng cach go
hodc trugt tiy chon ing dung dich.

S612. Thiét bi ddu cudi ngudi ding hién thi, dap lai 1énh cham, giao dién
tuong Gng vdi tiy chon rng dung dich.

Theo phuong phap cia phuong an thuc hién dugc mé td trén Fig.6A va
Fig.6B, thiét bj dau cudi ngudi dung c6 thé hién thi, cho ngudi ding theo théng
tin moi trudong hién tai, it nhit mot tiy chon ng dung ma so khép thong tin
moi truong hién tai, xac dinh tuy chon tng dung dich theo huéng truot cua
ngudi ding, va hién thi giao dién twong Gmg véi tily chon tng dung dich; hoic
c6 thé hién thi ty chon tng dung dich dugc danh gia cao cho ngudi dung theo
thong tin d4nh gia tong thé ciia cac tiy chon ing dung dugc bao gdm trong g
dung, va hién thi giao dién twong tmg véi tiry chon tmg dung dich. Theo c4ch
ndy, yéu ciu c4 nhin ciia ngudi ding cé thé dugc théa min mot cach cé chu
dich, va trai nghi€ém ngudi dung cé thé con dugc cai thién.

Dua vao Fig.7A va Fig.7B, Fig.7A va Fig.7B 1a luu dd ctia phuong phap
tuong tac ngudi - may tinh khac cia thiét bi dau cubi ngudi ding theo phuong
4n thuc hién sang ché. Nhu dugc thé hién trén Fig.7A va Fig.7B, phuong phap

c6 thé gdm céc budc sau.
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S701. Thiét bi ddu cudi ngudi dung thu thip thong tin diu véan tay dugc
nhap vao.

S702. Néu thong tin diu van tay dich ma 50 khép thong tin ddu van tay ton
tai trong thong tin diu van tay dinh trudc dugce luu tri, thiét bi dau cudi nguoi
ding x4c dinh tng dung duoc gin véi théng tin ddu vén tay dich.

$703. Thiét bi diu cubi ngudi ding thu thap théng tin méi truong hién tai.

S704. Néu théng tin méi truong so khép thong tin moi trudng lich st thu
duoc khu tng dung dugc khéi dong trude d6, thiét bi dau cudi ngudi dung thu
thap, tir c4c tiy chon tng dung duoc bao gdm trong tng dung, it nhét hai tiy
chon tng dung theo cac ban ghi liéh st str dung cuda cac tiy chon tng dung.

S705. Thiét bi ddu cudi ngudi ding hién thi it nht hai ty chon tmg dung.

S706. Thiét bi ddu cudi ngudi ding thu thap 1énh trugt cia nguoi ding dé
trot trén man hinh cdm ljng hodc bd cam bién diu van tay. |

Theo phwong 4n thuc hién sang ché, 1énh trugt gbdm hudng truot. Man hinh
cam ung cd thé dugc sir dung lam b cam bién diu van tay toan man hinh, hodc
c¢6 thé duoc st dung 1am bd cam bién ddu van tay mét ph?m man hinh. Khi the
man hinh cam tng 12 b cam bién ddu van tayrtoa‘m man hinh, nguti dung co
thé thuc hién thao tac truot & vi tri bat ky ctia man hinh cadm tng. Khi man hinh
- cam tng 12 bd cam bién déu van tay mét phin man hinh, nguoi dung cn thuc
hién thao tic truot trong khu vic mét phdn man hinh trong d6 dit bo cam bién
dAu van tay.

S707. Thiét bi dau cudi ngudi ding x4ac dinh, theo mdi quan hé anh xa giita
vi trf bit ddu truot va vi tri gifta cia it nht hai tiy chon tng dung, bang cach
stt dung vi trf trung tAm 1am tham chiéu, va theo huéng truot, tiy chon tng
dung thir nhét trong it nhét hai tuy chon Ung dung duoc hién thi trén thiét bi
du cubi nguoi dung.

Theo phuong 4an thyuc hién sang ché, néu hai tiiy chon tmg dung dugc hién
thi trén thiét bi dAu cudi ngudi ding, vi tri trung tm c6 thé 1a vi tri diém giita
cta dudng ndi gitra hai tiy chon tmg dung. Néu it nhét ba ty chon tng dung
duoc hién thi trén thiét bi ddu cubi ngudi ding, va it nhit ba tly chon tng dung
duoc hién thi & dang t4 ong, vi tri trung tAm c6 thé 13 vi tri trung tAm cta dang
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tb ong.

Dua vao Fig.5, Fig.5 12 so dd cua giao dién tuong tic ngudi - may khéc cta
thiét bi diu cudi nguoi ding theo phuong an thuc hién séng ché. Nhu dugc thé
hién trén Fig.5, bdn tiy chon Gng dung duoc hién thi trén thiét bi dau cubi
ngudi ding, va gdm tiy chon g dung A, tiry chon mg dung B, tiy chon tng
dung C, va tuy chon ing dl_-lng D. Vi tri bt dau dé thuc hién, boi nguoi ding,
thao tic truot trén man hinh cam Gng hodc bo cam bién d4u van tay 13 diém a,
va hudng truot 13 1én trén. Thiét bi ddu cudi nguoi ding cé thé xac dinh, theo
mdi quan hé 4nh xa gitra vi tri bit ddu trugt va vi tri trung tm cta it nhit hai
ty chon tng dung, ring vi tri trung tAm ma diém a duoc anh xa dén 13 diém b.
Ngoai ra, thiét bj diu cudi nguoi ding c6 thé xac dinh, béng,céch st dung vi tri
trung tam, diém b, 1am tham chiéu va theo huéng trugt 1én trén, rang tuy chon
ng dung thtr nhét trong it nhét hai tiiy chon Gng dung dugc hién thi trén thiét
bi ddu cudi ngudi ding 13 tiy chon tng dung B. Trong trudong hop nay, thiét bi
dau cudi ngudi ding ¢ thé hién thi giao dién tuong tng véi tty chon tng dung
B.

S708. Thiét bi ddu cudi ngudi ding hién thi giao dién twong tng véi tiry
chon tng dung thtr nhat, va két thic thu tuc nay.

Theo céch trién khai tlty chon, sau buéc S705, thiét bi dau cudi nguoi ding
¢6 thé thuc hién cac budce sau thay cho cac bude S706 dén S708.

(11) Nhan 1énh cham cho tity chon trng dung dich trong it nhét hai ty chon
mg dung dugc hién thi.

(12) Hién thi, dap lai 1énh cham, giao dién twong Gng véi tiy chon Ung
dung dich, va két thic thu tuc nay.

Theo cach thire trién khai ndy, ngudi ding c6 thé kich hoat ngay viéc tao
1énh cham cho ty chon tng dung dich bing cach g& hoc trugt tiy chon ting
dung dich. Sau khi nhin 1énh cham, thiét bi dau cudi ngudi ding may hién thi,
dap lai 1énh cham, giao dién twong ung voi tiy chon tng dung dich.

S709. Néu théng tin moi trudng hién tai khong so khép thong tin moéi
truong lich st thu duoc khi ing dung dugc khéi dong trude do, thiét bi dau

cubi ngudi ding thu thap thong tin danh gia tong thé cua cac tiy chon tng
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dung dugc bao gdm trong tmg dung.

S710. Néu toan bd chi muc danh gia dugc bao gdm trong thong tin danh gia
téng thé cuia tiiy chon g dung vuot qua ngudng chi muc danh gia dinh tfuéc,
thiét bj dau cubi ngudi ding xéc dinh tiy chon Umg dung lam tuy chon ting
dung dich.

S711. Thibt bi ddu cudi ngudi ding hién thi tity chon tmg dung dich.

S712. Thiét bi dau cudi ngudi ding tiép nhan 1énh cham cho tiy chon g
dung dich.

S713. Thiét bi d4u cudi ngudi dung hién thi, dap lai 1énh cham, giao dién
twong ung véi tuy chon ing dung dich. o

O phuong phap theo phuong 4n thuc hién dugc md ta trén Fig.7A va Fig.7B,
thiét bi dau cubi ngudi ding cé thé hién thi, cho ngudi ding theo thong tin moi
trudmg hién tai, it nhat hai tiy chon tng dung so khép thong tin méi trudng
hién tai, xac dinh thy chon Gng dung thi nht frong it nhit hai tiy chon ung
dung theo mbi quan h€ anh xa giita vi tri bat dau trugt va vi tri trung tAm, va
hién thi giao dién twong ting véi tly chon tng dung thi nhét; hodc c6 thé hién
thi tiy chon g dung dich dugc danh gia cao cho ngudi dung theo thong tin
danh gia tong thé ctia cac tiry chon tng dung dugc bao gbm trong ing dung, va
hién thi giao dién tuong tng véi tily chon ng dung dich. Theo cach nay, yéu
cdu c4 nhan cua ngudi dung c6 thé dugc thoa man- theo muc dich, va trai
nghiém ngudi ding c6 thé con duge cai thién.

Dua vao Fig.8, Fig.8 1a so dd cdu tric cia thiét bi tuong tic ngudi - may
theo phuong an thuc hién sang ché. Thiét bi twong tic ngudi - may 800 duge
hién thi trén Fig.8 c6 thé duoc tao cAu hinh dé thuc thi phuong phap tuong téc
ng{rbi - may tinh cta thiét bi dau cubi nguoi dung duoc mé ta trén Fig.1. Dbi
v6i cac phin mo ta cta cac ddu hidu k¥ thuat trén Fig.8, tham khéo cac phan
md ta trén Fig.1. Céc. chi tiét khéng dugc mo ta lai & day. Nhu dugc thé hién
trén Fig.8, thiét bi twong tic ngudi - may 800 c6 thé gbém:

khéi thu thap 801, dugc tao cAu hinh d thu thap thong tin dAu vén tay dugc
nhip vao;

khdi x4c dinh 802, dugc tao cAu hinh dé: néu thong tin dAu van tay dich ma
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so khép théng tin ddu van tay tdn tai trong thong tin diu vén tay dinh trudc
duoc luu trit, x4c dinh tmg dung dugc gin véi thong tin ddu vén tay dich; va

khéi hién thi th nhit 803, duoc tao ciu hinh dé hién thi it nhit mot tuy
chon ting dung dugc bao gdm trong g dung.

Céch thirc trong d6 khéi hién thi thir nhat 803 hién thi it nhit mot tiy chon
g dung dugc bao gdm trong tmg dung cu thé 1a: '

hién thi ctra s6 dong trén giao dién du vao théng tin ddu van tay; hién thi,
trén cira sd dong, giao dién trén d6 dat biéu twong tmg dung ciia tmg dung nay;
hién thi biéu tuong tmg dung cia tng dung nay trong khu vuc trung tim cua
giao dién, va che d4u biéu twong khac ngoai biéu tugng ting dung ctia ing dung
trong nhiéu biéu tugng ing dung duoc bao gdm trong giao dién; va hién thi,
xung quanh biéu tugng Gmg dung ciia g dung niy, it nhit mét tiy chon mg
dung dugc bao gdm trong Gng dung; hoic

hién thi giao dién trén d6 dat biéu tuong tng dung ciia ing dung nay; hién
thi cira sb dong trén giao dién, va hién thi, trén ctra sb dong, nhiéu biéu tuong
tmg dung dugc bao gém trong giao dién; va hién thi, trong khu vuc bao quanh
clia biéu tugng (mg dung von 13 ciia img dung dugc hién thi trén ctra s6 dong, it
nhét mét ty chon Gng dung duoc bao gém trong tmg dung, trong d6 khu vuc
bao quanh 13 khu vuc nim trong khoang dinh truéc va dugc dit & gitta trén
biéu twong ting dung ciia mg dung nay.

Dua vao Fig.9, Fig.9 14 so dd cdu triic caa thiét bi twong tic nguoi - may
khac theo phuong an thuc hién sang ché. Thiét bi tuong tac nguodi - may 800
dugc hién thi trén Fig.9 c6 thé dugc tao cdu hinh dé thuc thi phuwong phap
tuong tdc ngudi - may tinh cta thiét bi ddu cudi nguoi ding dugc boc 10 trén
Fig.6A va Fig.6B. Déi vdi cac phin mé ti cia cc ddu hidu k§ thuat trén Fig.9,
tham khao cic phdn mo ta trén Fig.6A va Fig.6B. Cac chi tiét khong dugec mé
ta lai & ddy. Thiét bi twong tic ngudi - may 800 dugc hién thi trén Fig.9 thu
dugc bang cach con tdi wru hoa thiét bi twong tic ngudi - may 800 dugc hién thi
trén Fig.8. So vai thiét bi twong tac ngudi - may 800 dwoc hién thi trén Fig.8,
bén canh tt ci cac khéi trong thiét bi twong tac ngudi - may 800 dugc hién thi
trén Fig.8, thiét bi tuong tac ngudi - may 800 duoc hién thi trén Fig.9 c6 thé
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gom:

khéi thu thap thir nhat 804, duogc tao cAu hinh d&: sau khi khéi hién thi tha
nhit 803 hién thi it nhit mot thy chon tng dung dugc bao gdm trong tmg dung,
thu thép lénh trugt dé truot theo hudng dinh trudc bang cach str dung vi tri dau
vao cia thong tin d4u van tay 1am vi trf bt dau, trong d6 Iénh trugt gbém hudng
dinh trudc, hudng dinh trude duge st dung dé chi bao tuy chon ng duﬂg dich,
va tuy chon tng dung dich 13 thy chon bt ky ciia it nhit mot tuy chon tmg
dung duoc hién thi trén thiét bi dau cudi ngudi ding; va

khéi hién thi thtr hai 805, dugc tao cAu hinh dé hién thi, dép lai 1énh truot,
giao dién twong ng véi tuy chon tng dung dich. |

Theo cach trién khai ty chon, khéi hién thi thir nhit 803 dugc hién thi trén
Fig.9 c6 thé gdm khédi phu thu thap thir nhéat 8031, khdi phu thu thip thir hai
8032, va khdi phu hién thi thtr nhit 8033.

Khéi phu thu thip thtr nhit 8031 dugc tao ciu hinh dé thu thap thong tin
moi truong hién tai.

Khéi phu thu thap thir hai 8032 dugc tao cAu hinh dé: néu thong tin moi
trudng so khdp thong tin mai truong lich st thu dugc khu tmg dung dugc khoi
dong trude do, thu thap, tir cac tuy chon Umg dung duoc bao gbdm trong Ung
dung, it nhat mot tiy chon ting dung theo cic ban ghi lich st sit dung cla céc
tiy chon ing dung.

Céch thac trong d6 thong tin méi truong hién tai so khép thong tin moi
trrong lich st thu dugc khi ing dung dugc khdi dong trude d6 cu thé g6m it
nhét mot trong thong tin sau:

thoi gian hién tai duoc bao gdm trong thong tin mdi trudng hién tai so khép
thoi gian bét diu kich hoat lich‘ sit dugc bao gdm trong thong tin moi truong
lich str thu dugc khi ing dung dugce khdi dong trude do;

vi tri hién tai dit thiét bi diu cudi ngudi dung va dugc bao gdm trong thong
tin moi trurong hién tai so khép vi tri lich sit ma & do dat thiét bi dau cubi nguoi
ding va dugc bao gdm trong théng tin mdi truong lich st thu duogc khi ng
dung dugc khai dong trude do; hodc

thong tin thoi tiét hién tai duoc bao gdm trong thong tin mdi trudng hién tai
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so khép thong tin thoi tiét lich sir cta thiét bi dau cudi ngudi dung that dugc
bao gbém trong thong tin moi trudmg lich sir thu duoc khi ing dung dugc khdi
dong trudce do.

Céch thtc trong d6 khéi phu thu thip thir hai 8032 thu thap, tir cac tuy chon
mg dung duoc bao gbm trong ung dung, it nhét mot tiy chon tng dung theo
cac ban ghi lich st str dung ciia cac tity chon ing dung cu thé 1a:

thu thap cac tin sb si dL_lng ctia nhiéu tiy chon ung dung theo c4c ban ghi
lich st st dung clia c4c tily chon tmg dung dugc bao gbém trong tmg dung; va
thu thap sb lugng tiy chon tng dung dinh trudc theo thir ty gidm dan ca céc
tin s6 st dung, va x4c dinh sé lugng tiiy chon tng dung dinh trudc nhu la it
nhit mot tuy chon tng dung; hodc

thu thap cac tin sb st dung cta nhiéu tiy chon tmg dung theo cac ban ghi
lich st str dung ctia céc tily chon Gng dung dugc bao gbm trong mg dung; va
néu tdn sb str dung cua tiy chon tung dung vuot qui ngudng tan sd st dung
dinh trude, xac dinh tiy chon Gng dung lam it nhéit mdt ty chon tmg dung;
hoidc

thu thap cac tdn sb st dung cuia nhiéu tiry chon tng dung theo cic ban ghi
lich st stt dung cua cac tuy chon Gng dung dugc bao gbm trong tng dung; sap
xép, theo thr tu gidm dan cia cac tin sb st dung, cc tiry chon tng dung duoc
bao gbm trong tmg dung; x4c dinh s lugng it nhét mét tiry chon tng dung theo -
ty 1€ ) luong dinh trudc duge xac dinh cia cac tuy chon Umg dung duoc bao
gbm trong tmg dung trén it nhit mot tiy chon tng dung; va thu thap s6 lugng
clia it nhat mdt tiy chon tmg dung tir cac tiry chon ng dung dugc sap xép theo
thir tw giam dan cla cac tAn s6 st dung.

Khéi phy hidn thi tht nhit 8033 duoc tao cAu hinh dé hién thi it nhAt mot
tiy chon ing dung.

Dua vao Fig.10, Fig.10 14 so dd cAu tric ca thiét bi twong tac ngudi — may
khac theo phuong 4an thuc hién sang ché. Thiét bi twong tic ngudi - may 800
du:qc hién thi trén Fig.10 co thé duoc tao ciu hinh dé thuc thi the phuong phap
tuong tac ngudi - mAy tinh cta thiét bi ddu cudi nguoi diung dugc boc 1§ trén

‘Fig.7A va Fig.7B. P6i v6i cac phdn mé ta clia cAc d4u hiéu k¥ thuat trén Fig.10,
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tham khéo c4c phin mo ta trén Fig.7A va Fig.7B. Cé4c chi tiét khong dugc md
ta lai & day. Thiét bi twong tac ngudi - may 800 dugc hién thi trén Fig.10 thu
dugc bing cach tdi wu héa thém thiét bi tuong tac ngudi - may 800 dugc hién
thi trén Fig.8. So v6i thiét bi twong tic ngudi - may 800 dugc hién thi trén
Fig.8, bén canh‘tét ca cac khdi trong thiét bi twong tic ngudi - may 800 duoc
hién thi trén Fig.8, thiét bi tvong tic ngudi - may 800 dugc hién thi trén Fig.10
c6 thé gdm khéi thu thap thir hai 806 va khdi hién thi thi ba 807.

Céch thirc trong d6 khi hién thi thir nhat 803 hién thi it nhit mot tiry chon
g dung dugc bao gdm trong tng dung cu thé 1a: hién thi it nhit hai ty chon
tmg dung dugc bao gdm trong tmg dung.

Khdi thu thap tht hai 806 dwoc tao cdu hinh dé thu thap Iénh trugt cua

‘ngu‘oi ding dé truot trén man hinh cam tGng hodc bd cam bién van tay. Lénh
truot gdm hudng truot.

Khdi xac dinh 802 con duge tao ciu hinh dé xac dinh, theo mbi quan h¢ anh
xa gifta vi tri bat dau truot va vi tri gifra cuda it nhét hai tuy chon Ung dung,
bang cach sir dung vi tri trung tAm 1am tham chiéu, va theo hu’érng trugt, thy
chon tng dung thtr nhét trong it nhat hai tity chon Gtng dung dugc hién thi trén
thiét bi dAu cudi ngudi dimg. |

Khbi hién thi thir ba 807 duoc tao cAu hinh dé hién thi giao dién tuong ung
v6i tly chon tng dung thir nhét.

Theo cach trién khai tiy chon, khdi hién thi thir nhit 803 dugc hién thi trén
Fig.10 c6 thé gém khdi phu thu thap thi ba 8034, khdi phu thu thap thi tu
8035, va khdi phu hién thi thir hai 8036.

Khéi phu thu thap thir ba 8034 dugc tao cAu hinh dé thu thap thong tin méi
treong hién tai. T

Khéi phu thu thap thit twr 8035 duoc tao chu hinh dé: néu thong tin mai
truong so khép thong tin méi truong lich st thu duoc khu tng dung dugc khoi
dong trude do, thu thép, tir cac tiy chon ung dung dugc bao gdm trong Ung
dung, it nhét hai tiy chon tng dung theo c4c ban ghi lich st st dung cua cic
tuy chon g dung. |

Céch thirc trong d6 thong tin mdi truong hién tai so khép thong tin moi
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truomg lich st thu dugc khi tmg dung duge khoi dong truée d6 cu thé gom it
nhat mot trong thong tin sau:

thoi gian hién tai dugc bao gdm trong théng tin méi trudng hién tai so khdp
thoi gian bat dau kich hoat lich str dugc bao gdm trong thong tin méi truong
lich st thu dugc khi ing dung duogc khéi dong trude do;

vi trf hién tai dat thiét bi dau cudi nguoi dung va dugc bao gém trong thong
tin moi truong hién tai so khop vi trf lich sir ma & d6 dat thibt bi diu cubi nguoi
ding va dugc bao gdm trong thong tin mdi truomg lich sir thu duoc khi tng
dung duogc khéi dong trude do; hodc

thong tin thoi tiét hién tai dugc bao gdm trong thong tin moi trudng hién tai
so khép théng tin thoi tiét lich sir cta thiét bi déu cudi ngudi ding that dugc
bao gdm trong théng tin méi trudng lich st thu duoc khi ing dung dugc khoi
dong trudc 66.

Céch thirc trong d6 khéi phu thu thap tht tu 8035 thu thap, tir cic tiy chon
tmg dung dugc bao gdm trong Gng dung, it nhit hai tiy chon mg dung theo
cac ban ghi lich sir sir dung ciia cac tiry chon tng dung cu thé 1a:

thu thap c4c tin s sir dung cia nhiéu tiy chon tmg dung theo cic ban ghi
lich str sit dung cta céc tiy chon tmg dung dugc bao gbm trong ung dung; va
thu thap s6 luong tiy chon tng dung dinh trude theo thir tur giam dan cta cac
tan s6 sir dung, va xac dinh sé luong tiy chon ung dung dinh trudc nhu 13 it
nhat hai tiiy chon tng dung; hoic

thu thap cac tan sd st dung ctia nhiéu ty chon tng dung theo cic ban ghi
lich sir st dung ctia cic tiry chon tmg dung dugc bao gdm trong tng dung; va
néu tan sb sir dung cia tiy chon mg dung vuot qué nguc”mg tan sé st dung
dinh trudc, x4c dinh ty chon umng dung l1am it nhat hai tuy chon tng duri:g;
hoac

thu thap cac tan sd sir dung cua nhiéu tiy chon Gmg dung theo cac ban ghi
lich st st dung ctia c4c tiy chon tng dung dugc bao gdm trong Ung dung; sép
xép, theo thtr tyr giam dan cia cac tin sb st dung, cac tiy chon img dung duogc
bao gdm trong tng dung; x4c dinh sb lugng it nhét hai tiiy chon ng dung theo

ty 18 s6 lugng dinh trude duge xac dinh cia cic tiy chon ing dung duoc bao
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gbm trong ung dung trén it nhit hai thy chon Ung dung; va thu thap sé luong
ctia it nhit hai tiiy chon tmg dung tir cc tiy chon tng dung dugc sip xép theo
thir tu gidm dan cla cac tan sb sir dung.

Khéi phu hién thi thtr hai 8036 dugc tao cAu hinh dé hién thi it nhit hai tiy
chon tng dung.

Theo céch thirc trién khai tuy chon khac, khéi hién thi thir nhit 803 duoc
hién thi trén Fig.10 c6 thé con gdm: ’

khéi phu thu thap thtr nam 8037, duoc tao cdu hinh dé: néu thong tin méi
truong hién tai khong so khdp thong tin mdi truong lich st thu dugc khi ing
dung duoc khoi dong trude do, thu thap thong tin danh gia té)ng thé cua cac tuy
chon g dung dugc bao gdm trong tng dung, trong d6 thong tin danh gia tong
thé ctia cac tiy chon tng duﬁg gbm toan bd cac chi muc danh gia;

khdi phu xac dinh 8038, dugc tao cAu hinh dé: néu toan bd chi muc danh
gia dugc bao gdm trong thong tin danh gia tong thé cia tiy chon tng dung
vuot qua ngudng chi muc danh gia dinh trude, xac dinh tuy chon ing dung lam
tuy chon trng dung dich; va

khéi phu hién thi thir ba 8039, dugc tao cdu hinh dé hién thi tiy chon tmg
dung dich.

Dl_ra vao Fig.11, Fig.11 1a so dd cAu tric cta thiét bi tuong tic ngudi - may
khac theo phuong an thuc hién sang ché. Thiét bi tuong tac ngudi - may 800
dugc hién thi trén Fig.11 c6 thé dugc tao céu hinh dé thuc thi phuong phap
tuong tac nguoi - may tinh cia thiét bi diu cudi ngudi ding dugc boc 1 trén
Fig.1. D6i v6i cac phdn mb ta cac diu hidu k§ thuat cta Fig.11, tham khao cac
phén md ta trén Fig.1. Céc chi tiét khong dugc mo ta lai ¢ day. Thiét bi tuohg
tac nguodi - may 800 duoc hién thi trén Fig.11 thu dugc bang cach tdi wu héa
thém thiét bi twong tic ngudi - may 800 duoc hién thi trén Fig.8. So véi thiét bi
tuong tic ngudi - may 800 duoc hién thi trén Fig.8, bén canh tat ca cac khéi
trong thiét bi twong tac ngudi - may 800 dugc hién thi trén Fig.8, thiét bi twong
tac nguoi - may 800 duoc hién thi trén Fig.11 c6 thé gém:

khdi nhan dién 808, dugc tao cAu hinh dé: sau khi khéi xac dinh 802 xac

dinh ng dung duoc gén v6i théng tin diu van tay dich, néu ché d6 hoat dong
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mot tay trén thiét bi dau cudi nguoi dung dugc khoi dong, nhén dién, trong ché
do hoat dong mdt tay, cach thirc giir thiét bi ddu cudi ngudi ding bdi nguoi
dung béﬁg mot tay, trong d6 cach thic gift gdm giir bang tay trai hodc giit bang
tay phai; va

khéi truy vin 809, dugc tao cdu hinh truy vén, theo phép twong tmg dugc
luu trir trude gitta cach thie gitt va khu vuc cham, khu vuc cham dich tuong
ng véi cach thac gitt duge nhan diéri.

Khéi hién thi thir nhat 803 dugc tao cAu hinh cu thé dé: hién thi biéu tuong
mg dung cua Gmg dung trong khu vuc cham dich, va hién thi, & khu vuc xung
quanh cua biéu tugng tng dung ctia tng dung nay, it nhét mot tiy chon Ung
dung duoc bao gdm trong Gng dung. Khu vuc cham dich gdm khu vuc xung
quanh. |

Theo cé4ch trién khai tiy chon, thiét bi ﬁrong tac ngudi - may 800 dugc hién
thi trén Fig.11 c6 thé con gbm:

khdi nhan 810, dugc tao ciu hinh dé nhan 1énh cham cho tiy chon tng
dung dich trong tiry chon tng dung dugc hién thi.

Khéi hién thi ther nhit 803 con duoc tao cAu hinh dé hién thi, dap lai 1énh
cham, giao dién tuong ing véi tiry chon tng dung dich.

Dua vao Fig.12, Fig.12 1a so dd céu tric cua thiét b tuong tadc nguodi - may
khac theo phuong an thuc hién sang ché. Thiét bi tuong tac ngudi - miy 800
dugc hién thi trén Fig.12 c6 thé dugc tao cu hinh dé thuc thi phuong phép
tuong tdc ngudi - may tinh cua thiét bi déu cubi ngudi ding duge boc 10 trén
Fig.1. Di v6i cac phan md ta cac ddu hiéu k¥ thuét ctia Fig.12, tham khéo céc
phan mé ta trén Fig.1. Cac chi tiét khong duge md ta lai & day. Thiét bi twong
tac ngudi - may 800 dugc hién thi trén Fig.12 thu dugc bang cach t6i vu hoa
thém thiét bi twong tic ngudi - may 800 dugc hién thi trén Fig.8. So véi thiét bi
tuong tac ngudi - may 800 duoc hién thi trén Fig.8, bén canh tit ca cac khdi
trong thiét bj trong tac ngudi - may 800 dugc hién thi trén Fig.8, thiét bi twong
tdc ngudi - may 800 dugc hién thi trén Fig.12 c6 thé gdm:

khéi thu thap tht ba 811, duoc tao cAu hinh dé: sau khi khéi xéc dinh 802
x4c dinh tng dung dugc gin véi thong tin ddu vén tay dich, thu thap thong tin

-55-



30842

danh gia tong thé ciia cac tuy chon tng dung dugc bao gbm trong ung dung,
trong d6 thong tin danh gia téng thé cua cic tuy chon tmg dung gdm toan bd
cac chi muc danh gia. |

Khéi x4c dinh 802 con duoc tao cu hinh dé: néu toan bo chi muc dénh gia
dugc bao gdm trong thong tin d4nh gia tong thé cta tiiy chon tng dung vuot
qua ngudng chi muc dénh gia dinh trude, x4c dinh tuy chon Umg dung lam tuy
chon tng dung dich.

Khdi hién thi the nhit 803 dwoc tao cdu hinh cu thé @ hién thi tuy chon
ung dung dich.

Theo thibt bi tuong tac ngudi - may 800 dugc mé ta trén Fig.8 dén Fig.12,
khéi thu thap 801 c6 thé thu thap thong tin d4u van tay dugc nhip vao. Néu
théngthldéuvéntaycﬁchrnésokhépthéngthldéuvﬁnta&téntaiﬂongthﬁng
tin ddu van tay dinh trudc dugc luu tri, khéi xac dinh 802 c6 thé x4c dinh tng
dung dugc gin v6i thong tin ddu van tay dich. Ngoai ra, khdi hién thi thir nhat
803 c6 thé hién thi it nhat mot tuy chon ung dung dugc bao gém trong Ung
dung. C6 thé biét ring theo phwong 4n thuc hién sang ché, sau khi ngudi ding
nhdp vao théng tin ddu van tay, ngudi ding khong cin gd tng dung, va tim
kiém tiry chon ing dung sau khl giao dién ng dung dugc nhdp vao va tuy chon
trong tmg dung dugc hién thi; thay vao do, khédi xac dmh 802 c6 thé xac dinh
ngay tng dung dugc gin véi thong tin ddu van tay, va khéi hién thi thir nhét
803 hién thi tiy chon tng dung dugc bao gém trong Ung dung, dé cai thién
hiéu suét tim kiém tiry chon tng dung.

Dua vao Fig.13, Fig.13 14 so dd ciu tric cua thiét bi dau cudi nguoi ding
theo phuong an thuc hién sang ché. Thiét bi du cudi nguoi dung 1300 dugc
hién thi trén Fig.13 c6 thé duoc tao cAu hinh dé thuc thi phuong phép tuong tac
nguoi - may tinh dugc boc 1§ theo cac phuong &n thuc hién séng ché. Nhu
duoc thé hién trén Fig.13, thiét bi ddu cudi ngudi ding 1300 c6 thé gdm it nhét
mdt bd xtt 1y 1301 nhu CPU (Central Processing Unit — khdi xir 1y trung tAm),
it nhat mot thiét bi dau vao 1302, thiét bi diu ra 1303, bd nhé 1304, va dudong
truyén thong 1305. Chuyén gia trong linh vuc c6 thé hiéu rang cdu tric cua
thiét bi ddu cudi ngudi ding 1300 duoc hién thi trén Fig.13 khéng dugc hidu
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nhu 13 gidi han véi sang ché. CAu tric ndy cé thé 13 cdu triic dudng truyén,
hoic ¢6 thé 14 cAu tric hinh sao, va c6 thé gdm céc phin x4p xi cac phan dugc
hién thi trén Fig.13, ch?mg han, cép nguén, giao dién mang, hodc mach tdn s6
v6 tuyén, hoic td hop ciia mét s6 ph?m, hodc cac phﬁn duogc dit riéng ré.

B nhé 1304 duge tao cAu hinh d luu trit chuong trinh phin mém va
médun: Bo xir Iy 1301 thuc hién cac Gng dung chirc ning khac nhau cta thiét
bi ddu cubi ngudi dung va xi 1y dir liéu bang cach chay chuong trinh phin
mém va modun dugc luu trit trong bd nhé 1304. B6 nhé 1304 chi yéu gdm
khu vuc Iuu trit chuong trinh va khu vuc luu trit dir liéu. Khu vuc luu trix
chuong trinh ¢6 thé Tuu trit hé didu hanh, vi chuong trinh (ng dung dugc yéu
ciu béi it nhit mét chirc nang, nhu chuong trinh phat giong néi hoic chuong
trinh phat anh. Khu vuc luu trit dit liu cé thé luu trir dit liéu (nhu di liéu am
thanh hodc sb dién thoai) va tuong tu dugc tao theo viéc st dung thiét b1 dién
tir. Theo cach thuc trién khai cu thé cia sang ché, bd nhé 1304 c6 thé gdm bd
nhG kha bién, nhu PRAM (Phase Change RAM - RAM d6i pha), MRAM
(Magetoresistive RAM — RAM tir dién trd), va c6 thé con gdbm bd nhé bit bién,
nhu it nhit mot thiét bi luu trit dia tr, EEPROM (Electrically Erasable
Programmable Read-Only Memory, B nhé chi doc 14p trinh dugce x6a duoc
bang dién), hogc thiét b nhé nhanh nhu b nhé nhanh NOR hogc bd nhé nhanh
NAND. Chuong trinh tng dung néu trén gém tmg dung bét ky dugc cii trén
thiét bi dau cudi ngudi dung, va gdm nhung khong bi gi6i han & trinh duyét,
thu dién tt, dich vu nhén tin nhanh, xir Iy tir, 40 hda ban phim, widget cira s0,
mat md héa, quan 1y ban quyén sd, ghi nhan giong néi, sao chép giong néi,
dinh vi (nhu chirc ning dugc cung cip boi GPS. (Global Positioning System —
hé théng dinh vi toan cdu)), phét nhac, va twong tu.

Puong truyén thong 1305 duoc tao ciu hinh dé trién khai két nbi va truyén
thong gitra bd xir Iy 1301, thiét bi du vao 1302, thiét bi dau ra 1303, va bd nhé
1304. Pudng truyén théng 1305 c6 thé 1a duong truyén ISA (Industry Standard
Architecture — kién tric chudn céng nghiép), duong truyén PCI (Peripheral
Component Interconnect — 1ién két thanh phin ngoai vi), dudng truyén EISA
(Extended Industry Standard Architecture — kién triic chuén cong nghiép md
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rong), hodc tuong tu. Pudng truyén théng 1305 ¢ thé nam trong cac loai sau:
dudng truyén dia chi, dudng truyén dit lidu, dudong truyén didu khién, va twong
tr. D& d& biéu dién, dudong truyén dugc biéu difn bang cach s dung mot
dudng nét ddm trén Fig.13. Tuy nhién, didu nay khong chi bao rang chi cé mot
dudng truyén hodc mét loai dudng truyén.

" Bo xt Iy 1301 13 trung tim didu khidn ciia thiét bi diu cubi ngudi ding
1300, dugc ndi véi cac phin cua thiét bi diu cubi nguoi ding 1300 bang cach
str dung cac giao dién va cac duong cac khac nhau, chay hodc thuc thi chuong
trinh phin mém va/hodc chuwong trinh dugc lwu trong bd nhé 1304, va goi dit
lidu duoc luu trong bd nhé 1304. | -

Thiét bi ddu vao 1302 duogc tao ciu hinh dé thu thap thong tin dau vén tay
dugc nhap vao; 7

bd xir Iy 1301 dugc tao cAu hinh dé: néu thong tin ddu van tay dich ma so
khép thong tin ddu van tay ton tai trong thong tin ddu van tay dinh truée dugc
Iuu trit, x4c dinh ing dung dwoc gin véi thong tin ddu van tay dich; va

thiét bi diu ra 1303 duoc tao ciu hinh dé hién thi it nhit mot tiy chon tng
dung dugc bao gdm trong mg dung.

Thiét bi ddu vao 1302 duoc tao cAu hinh dé trién khai tuong tac giita nguoi
dung va thiét bi dau cubi nguoi ding va/hodc nhép thong tin vao thiét bi dau
cubi ngudi ding. Ching han, thiét bj diu vao 1302 c6 thé nhan théng tin sb
hodc ky tu dugc nhip vao bdi ngudi dung, dé tao dau vao tin hiéu lién quan
dén thiét 18p ngudi ding hodc diéu khién chirc nang. Theo cach thirc trién khai
cu thé cia sang ché, thiét bi diu vao 1302 c6 thé 13 bang cham, hoic c6 thé 1a
giao dién tuong tac ngudi — may cia thiét bi ddu cudi ngudi ding khac nhu bo
cam bién ddu van tay vat 1y, hodc c6 thé 12 thong tin bén ngoai khac thu thap
thiét bi dau cudi ngudi ding nhu camera. Bang cham duoc goi 1 man hinh
cam tmg, c6 thé thu thap hoat dong cham hoic tiép can bang cham bsi nguoi
dung, chrfmg han, hoat dong dugc thuc hién trén bang cham hodc vi tri g?m bang
cham béi ngudi ding bing cach sit dung dbi twong hodc phu kién thich hop bat
ky, nhu ngén tay hogic but cham, va didu khién thiét bi dau cudi ngudi ding két
ndi trong tmg theo chuong trinh dinh trudc. Mot cach tiy chon, bang cham c6
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th8 gdm hai phn: thiét bi diu cudi nguoi dung do cham va bd diéu khién cham.
Thiét bi ddu cubi ngudi dung do cham do thiy hoat dong cham ctia ngudi ding,
didu khién hoat dong cham dugc do thanh tin hidu dién, va truyén tin hiéu dién
dén bod didu khién cham. B6 diéu khién cham tiép nhén tin hiéu dién tir thiét bi
dau cudi nguoi dung do cham, bién d6i tin hiéu dién thanh céc toa d6 tiép xuc,
va glri cac toa do tiép xtc dn bod Xl;l’ Iy 1301. Bo diéu khién cham c6 thé con
nhin va thuc thi 1&nh dugc gri bdi bd xur Iy 1301. Ngoai ra, bang cham c6 thé
duoc trién khai bang cach st dung nhiéu loai nhu loai trd khang, loai dién dung,
tia hdng ngoai, va séng 4m thanh bé mit. Theo mét sd cach trién khai cia sang
ché, thibt b diu vao 1302 c6 thé 1a céc b cam bién khac nhau nhu bd cam
bién vi tri, duoc tao cAu hinh dé do sb luong vét 1y cua thiét bi dau cudi ngudi
dung, nhu vi tri dia 1y. )

Thiét bi dau ra 1303 c6 thé gdbm nhung khong bi gi6i han & thiét bi dau ra
anh va thiét bi diu ra giong néi. Thiét bi dau ra anh duoc tao cAu hinh dé xuét
ra van ban, anh, va/hodc vidéo. Thiét bi diu ra anh c6 thé gdm bang hién thi,
ching han, bang hién thi duoc tao cAu hinh pr dang LCD (liquid crystal display
— hién thi tinh thé 16ng), OLED (Organic Light-Emitting Diode — di6t phat
quang hiru co), FED (field emission display — hién thi phét dang truong), hoic
twong tu. Theo céach khac, thiét bi d4u ra anh c6 thé gém phén hién thi phan xa,
chfmg han, phén hién thi dién di hoic phﬁn hién thi st dung céng nghé didu
bién 4nh sang giao thoa. Thiét bj diu ra anh c6 thé gdm mot phan hién thi hodc
nhiéu phén hién thi c6 cac kich thuéc khac nhau. Theo cach thiic trién khai cu
thé cua sang ché, bang cham dugc st dung bdi thiét bi dau vao 1302 néu trén
con ¢6 thé duge st dung 1am bang hién thi cta thiét bi diu ra 1303. Trén Fig.13,
thiét bi ddu vao 1302 va thiét bi ddu ra 1303 dung lam hai phan ddc 14p dé trién
khai c4c chirc ning diu vao va diu ra cia thiét bi dau cubi ngudi ding. Tuy
nhién, theo mdt sé phuong an thuc hién, bang cham va bang hién thi c6 thé
duoc tich hop dé trién khai cc chirc ning ddu vao va diu ra cta thiét bi dau
cubi nguodi dung. Chéng han, thiét bi diu ra anh c6 thé hién thi cac GUI khac
nhau (Graphical User Interface — giao dién nguoi diing db hoa), dé sir dung cac

GUI 1am céc thanh phén diéu khién 30, va cac GUI gbm nhung khong bi gii
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han & ctra s6, thanh cudn, biéu twong, va bd suu tip anh, sao cho ngudi ding
thuc hién hoat dong theo cach cham. Thiét bi d4u ra am thanh gém bd bién doi
$6 sang tuong tu, va bd bién ddi sd sang tuong tu dugc tao cAu hinh dé biéu ddi
tin hiéu &m thanh dugc xuit ra béi bd xir Iy 1301 tir dinh dang sé sang dinh
dang tuong tu.

Theo céch trién khai tuy chon, thiét bi dau vao i302 con dugc tao cAu hinh
dé: sau khi thiét bi dau ra 1303 hién thi it nhAt mot tuy chon ung dung duoc bao
gém trong ung dung, thu thap 1énh trugt dé truot theo huéng dinh trudce béng
cach str dung vi tri ddu vao cia thong tin ddu vén tay 1am vi tri bt diu. Lénh
truot gdm hudng dinh truéce, huéng dinh trude duoc sit dung dé chi béo tay
chon ng dung dich, va tuy chon tng dung dich la tuy chon bat ky cua it nhét
mdt tiry chon Gng dung duoc hién thi trén thiét bi dau cubi ngudi dung.

Thiét bi dau ra 1303 con duogc tao cdu hinh dé hién thi, dap lai lénh truot,
giao dién twong mg véi tiy chon tmg dung dich.

Theo cach thirc trién khai tiiy chon khac, cach thirc trong do thiét bi diu ra
1303 hién thi it nhit mot thy chon tmg dung dugc bao gdm trong ng dung cu
thé 13: hién thi it nhit hai ty chon ting dung dugc bao gbm trong tng dung.

Thiét bi dau vao 1302 con duge tao cAu hinh dé thu thip 1énh trugt cia
ngudi ding dé truot trén man hinh cam tng hodc bo cam bién v4n tay. Lénh
trurot gdm hudng truot.

Bo xtt Iy 1301 con dugc tao cAu hinh d& xac dinh, theo mbi quan hé 4nh xa
gifta vi tri bat dAu trugt va vi tri gifta cla it nhat hai tiy chon tng dung, bing
cach st dung vi tri trung tdm lam tham chiéu, va theo hudng truot, tiy chon
g dung thtr nhét trong it nhat hai tly chon tmg dung dugc hién thi trén thiét
bi dau cudi ﬁguc‘ri dung.

Thiét bi diu ra 1303 con duge tao cAu hinh dé hién thi giao dién tuong Gng
v6i tity chon tng dung thi nhét.

Theo céch thirc trién khai tity chon khac, cach thirc trong d6 thiét bi dau ra
1303 hién thi it nhit mot thy chon tmg dung dugc bao gdm trong tmg dung cu
thé 1a:

hién thi ctra s0 dong trén giao dién dau vao thong tin dau van tay; hién thi,
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trén ctra s6 dong, giao dién trén dé dat biéu tuong tng dung ciia tng dung ndy;
hién thi biéu tuong Gmg dung cla ung dung ndy trong khu vuc trung tim cilia
giao dién, va che ddu biéu tugng khac ngoai biéu tuong ing dung ctia tng dung
trong nhiéu biéu twong tng dung duogc bao gdm trong giao dién; va hién thi,
xung quanh biéu twong tng dung cua tmg dung nay, it nht mdt tiy chon tng
dung dugc bao gém trong g dung; hodc »

hién thi giao dién trén d6 dit biéu tuong ung dung cta ng dung nay; hién
thi ctra sb dong trén giao dién, va hién thi, trén cira sb dong, nhiéu biéu tuong
tmg dung dugc bao gdém trong giao dién; va hién thi, trong khu vuc bao quanh
ctia biéu tuong tng dung vén 13 ciia tmg dungduoc hién thi trén cira sd dong, it
nhit mot tiy chon tng dung dugc bao gdm trong tng dung, trong d6 khu vuc
bao quanh 1a khu vuc nam trong khodng dinh trudc va dugc dat & gilta trén
biéu tuong Gmg dung ctia ing dung nay.

Theo cach thirc trién khai ty chon khéc, cach thirc trong d6 thiét bi du ra
1303 hién thi it nhit hai thy chon ng dung dugc bao gdm trong (g dung cu
thé 1a:

hién thi cira sb dong trén giao dién diu vao thong tin ddu van tay; hién thi,
trén cira s6 dong, giao dién trén d6 dat biéu tuong tng dung ciia tng dung nay;
hién thi biéu twong tng dung ciia ing dung niy trong khu vuc trung tim cla
giao dién, va che ddu biéu twong khac ngoai biéu twong tmg dung ciia tng dung
trong nhiéu biéu twong tmg dung duoc bao gdm trong giao dién; va hién thi,
xung quanh biéu tugng tmg dung cta tmg dung ndy, it nhit hai tiy chon tng
dung dugc bao gdm trong tmg dung; hoic

hién thi Agiao dién trén d6 dit biéu trong tng dung cia Ung dung ndy; hién
thi ctra s6 ddng trén giao (iién, va hién thi, trén ctra sb dong, nhiéu biéu tuong
mg dung dugc bao gdm trong giao dién; va hién thi, trong khu vuc bao quanh
ctia biéu tuong tmg dung vén 13 ciia tng dung duogc hién thi trén cira sé dong, it
nhit hai ty chon tmg dung duoc bao gbm trong g dung, trong dé khu vuc
bao quanh 13 khu vuc nim trong khoang dinh trugc va dugc dit & giira trén
biéu twong Gmg dung ciia img dung nay.

Theo cach thirc trién khai tiy chon khac, thiét bi dau vao 1302 con duoc tao
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cAu hinh dé: truéce khi thiét bi d4u ra 1303 hién thi it nhit mot tiy chon ting
dung dugc bao gdm trong tmg dung, thu thap thong tin méi trudng hién tai.

Bo xir Iy 1301 con duogc tao cAu hinh dé: néu thong tin mdi trudng so khép
thong tin méi truong lich st thu dugce khu tng dung duogc khdi dong trude do,
thu thap, tir c4c ty chon tng dung duoc bao gdm trong tmg dung, it nhat mot
tiy chon Gng dung theo céac ban ghi lich sir sit dung ctia cic tiy chon g dung.

Céch thtrc trong d6 bo xtt 1y 1301 thu thép, tir cac tuy chon Urng dung dugc
bao gbm trong Gng dung, it nhit mét iy chon ng dung theo cic ban ghi lich
st str dung cia céc tuy chon tng dung cu thé 1a:

thu thap céc tin sb st dung ciia nhiéu tiy chon tng dung theo ‘céc ban ghi
lich sir st dung ciia cac ty chon ng dung dugc bao gém trong tng dung; va
thu thap sé lwong tiy chon Gng dung dinh trudc theo thir tw giam din ctia cac
tan s sir dung, va xac dinh sé lugng tiy chon ng dung dinh truéc nhu 12 it
nhit mot tuy chon irng dung; hoic

thu thap cac tin sb sir dung ctia nhiéu tily chon ting dung theo cac ban ghi
lich str str dung cuia céc tuy chon ung duhg dugc bao gdbm trong Gmg dung; va
néu tin sé st dung cua tiy chon ng dung vuot qua ngudng tan sb sir dung
dinh trudc, xac dinh tuy chon tng dung lam it nhat mot tuy chon tng dung;
hoac

thu thap cac tin sb sir dung ctia nhiéu tiiy chon tng dung theo cac ban ghi
lich st st dung cia cac tity chon tng dung dugc bao gdm trong ting dung; sip
xép, theo thtr tu gidam dn cta cAc tin sb st dung, cac tuy chon Ung dung dugc
bao gdm trong tng dung; x4c dinh sé luong it nhit mét tiiy chon ing dung theo
ty 1€ sb lugng dinh trudce dugc xac dinh cia cac tuy chon img dung dugc bao
gdm trong tmg dung trén it nhit mot tiy 'chc_)n ng dung; va thu thap s6 luong
clia it nhit mot thy chon Gng dung tir c4c tiy chon tmg dung duoc sip xép theo
thir tr giam dan ctia c4c tin sb sir dung.

Theo cach thire trién khai tiy chon khéc, thiét bi dAu vao 1302 con dugc tao
chu hinh dé: trude khi thiét bj diu ra 1303 hién thi it nhit hai thy chon tng
dung dirqc bao gdm trong tmg dung, thu thap théng tin moi trudng hién tai.

Bo xir Iy 1301 con duge tao cdu hinh dé: néu théng tin méi trudng so khép
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thong tin moi truong lich st thu dugce khu ng dung duogc khéi dong trude do,
thu thap, tir cac tiy chon tng dung dugc bao gém trong ung dung, it nhét hai
tuy chon g dung theo cac ban ghi lich st sitr dung cia cac tiy chon rng dung.

Céch thtic trong d6 bo xr Iy 1301 thu thap, tir cac tuy chon img dung dugc
bao gdm trong tmg dung, it nhat hai tiy chon g dung theo cac ban ghi lich st
sir dung ctia cac tiry chon Gng dung cu thé 1a:

thu thip céc tin sb st dung cua nhiéu tuy chon tng dung theo cac ban ghi
lich str st dung cda cac tiy chon 1’mg dung duoc bao gém trong tng dung; va
thu thap sb lugng tiy chon tmg dung dinh trudc theo thir ty giam dan cia céac
tn s6 st dung, va xac dinh sd lugng tiy chon Gmg dung dinh trude nhu 1a it
nhat hai tiry chon tng dung; hoic

thu thap cac tan sd sir dung ctia nhiéu tiiy chon tng dung theo cic ban ghi
lich st str dung clia cac tity chon tng dung duoc bao gdm trong Gng dung; va
néu tan sb s dung cia tiiy chon tng dung vuot qua ngudng tan sd st dung
dinh trudc, xac dinh tiy chon tmng dung l1am it nhit hai tiy chon tng dung;
hodc

thu thap cac tdn sd sir dung ctia nhiéu tiiy chon tng dung theo cic ban ghi
lich sir str dung ctia cac tiry chon tng dung duoc bao gdm trong tng dung; sip
xép, theo thtr ty giam dén ciia cAc tAn sb str dung, cac tiy chon tmg dung duoc
bao gdm trong tng dung; x4c dinh sb luong it nhit hai tiy chon Gng dung theo
ty 1€ sb lugng dinh trude duge xac dinh cua céc tuy chon ung dung dugc bao
gdm trong tng dung to it nhat hai tiy chon tmg dung; va thu thap sd luong cia
it nhit hai tiy chon tmg dung tir c4c tiy chon ting dung duoc sip xép theo thir
tu giam dan ciia cc tan s sir dung. |

Céch thirc trong d6 bo xtt 1y 1301 xac dinh ring thf)hg tin moi trudng hién
tai so khdp thong tin mdi truong lich st thu dugce khi ing dung dugc khdi tao
trude d6 cu thé gbm it nhat mot trong thong tin sau:

thoi gian hién tai duoc bao gdm trong théng tin méi trudng hién tai so khép
thoi gian bét ddu kich hoat lich sir duoc bao gém trong théng tin mdi trudng
lich str thu dugc khi ing dung dugce khdi dong trude do;

vi tri-hién tai dat thiét bi ddu cudi nguoi dung va dugc bao gdm trong théng
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tin mdi trudng hién tai so khop vi tri lich sir ma & d6 dit thiét bi ddu cubi ngudi
ding va duoc bao gdm trong thong tin mdi trudng lich sir thu duge khi g
dung dugc khéi dong trude do; hoac

_thong tin thoi tiét hién tai dugc bao gém trong thong tin mai trudong hién tai
so khép thong tin thoi tiét lich sir cta thiét bi diu cubi nguoi dung that dugc
bao gdm trong théng tin mdi trudng lich st thu dugc khi tng dung dwoc khoi
dong trude do. |

Theo céch thirc trién khai tuy chon khac, b xu 1y 1301 con dugc tao ciu
hinh d&: sau khi x4c dinh tmg dung dugc gin vdi thong tin ddu van tay dich,
néu ché do hoat dong mot tay trén thiét bi dau cubi nguoi dung dugc khdi dong,
nhan dién, trong ché dd hoat dong mot tay, cach thirc gitr thiét bi diu cudi
nguoi dﬁng boi ngudi ding bing mot tay, trong d6 cach thic gitr gdm giit bang
tay tréi hodc gift bang tay phai; va truy vén, theo phép tuong tng duoc luu trit
trude gitta cich thirc gilt va khu vuc cham, khu vuc cham dich tuong tng v6i
cach thirc gitt dugce nhén dién.

Céch thirc trong d6 thiét bi ddu ra 1303 hién thi it nhit mdt tiy chon ting
dung duoc bao gdm trong tmg dung cu thé 1a:

hién thi biéu tugng tmg dung cua ung dung trong khu vuc cham dich, va
hién thi, & khu vuc xung quanh cta biéu tugng ing dung cta tng dung nay, it
nhat mot tiy chon Gng dung dugc bao gdm trong ing dung, trong d6 khu vuc
cham dich gbm khu vuc xung quanh.

Theo cach thtc trién khai ty chon khéc, thiét bi ddu vao 1302 con dugc tao
cAu hinh dé: sau khi bo xir Iy 1301 xé4c dinh @ng dung dugc gin véi thong tin
ddu van tay dich, thu thap thong tin danh gia téng thé cua céc tuy chon tGng
dung dugc bao gdm trong tng dung. Thong tin danh gia tbng thé cua cac tuy
chon tmg dung gdm toan bd cac chi muc danh gia.

Bo xtr 1y 1301 con dugc tao cAu hinh dé: néu toan bo chi muc danh gia
dugc bao gdm trong thong tin danh gia téng thé ciia tiy chon tng dung vuot
qua ngudng chi muc danh gid dinh trude, xac dinh tuy chon ing dung lam tiry
chon ing dung dich. |

* Céch thtc trong d6-thiét bj diu ra 1303 hién thi it nhit mot tiy chon tng
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dung duogc bao gdm trong ting dung cu thé 1a:

hién thi tiiy chon @ng dung dich.

Theo cach thuc trién khai tiy chon khéc, thiét bi dau vao 1302 con dugc tao
cdu hinh dé: néu thong tin méi trudng hién tai khong so khép thong tin méi
trudng lich sur thu dugc khi ting dung dugc khoi dong trude do, thu thip thong
tin danh gia tdng thé cua c4c tiy chon tmg dung dugc bao gém trong img dung.
Thong tin danh gia tong thé cia cac tiy chon tmg dung gdm toan bd céc chi
muc danh gia.

Bo xtr 1y 1301 con duge tao cAu hinh dé: néu toan bo chi muc danh gia
dugc bao gdm trong thong tin danh gia tdng thé cua tuy chon tmg dung vuot
quéa ngudng chi muc danh gia dinh trude, xac dinh tuy chon Ung dung lam tuy
chon tng dung dich. |

Thiét bi dau ra 1303 con dugc tao chu hinh dé hidn thi tiy chon tng dung
dich.

Theo cach thirc trién khai tiy chon khéc, thiét bi dau vao 1302 con duoc tao
cAu hinh dé nhan 1énh cham cho tuy chon ung dung dich trong tuy chon Ung
dung duoc hién thi.

Thiét bi dau ra 1303 con duogc tao cAu hinh dé hién thi, dap lai 1énh cham,
~ giao dién tuong u'ng v6i tuy chon tng dung dich.

Theo thiét bi diu cudi ngudi ding 1300 duoc mo ta trén Fig.13, sau khi
ngudi ding nhap vao thong tin du vén tay, ngudi ding khong can g ung dung,
va tim kiém tiy chon sau khi giao dién tng dung dugc nhap vao va ty chon
trong Gng dung duoc xut ra; thay vao d6, tmg dung dugc gin voi théng tin ddu
- van tay c6 thé dugc xac dinh truc tiép, va tiy chon Gng dung duoc bao gbdm
trong ung dung cé thé duoc hién thi, dé cai thién hiéu suét tim kiém tuy chon
ung di_mg.

Luu ¥ ring, dé md ta ngin gon, phuong phép néu trén theo cac phuong an
thuc hién dugc biéu dién dudi dang chudi hoat dong. Tuy nhién, chuyén gia
trong linh vuc nén hidu ring sang ché khong bi gioig han & thit ty hanh dong
dugc mo6 ta, do theo ing dung nay, mot sé budc c6 thé duoc thuc hién theo cac

thtr ty khac hodc ddng thoi. Chuyén gia trong linh vuc nén hiéu rang cac
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phuong 4n thuc hién dugc md ta trong ban md ta déu thude cac vi du theo céac
phuong an thuc hién, va cac hanh dong va céac khéi lién quan khong nhét thiét
duoc yéu cau boi sang ché.

Theo c4c phuong an thuc hién néu trén, phan md ta cua mdi phuong an thyuce
hién c6 cac trong tdm riéng ré. Déi voi phan khong dugc mo ta chi tiét theo
phuong én thuc hién, tham khao cac phén mo ta lién quan theo cac phuong an
thuc hién khéc.

Chudi cac budc cua phuwong phap theo cac phuong an thuc hién sang ché c6
thé duoc didu chinh, va mdt sé budc ¢6 thé con dugc két hop hodc loai bo, theo
yéu cAu thure.

Cac khdi trong thiét bi diu cudi ngudi ding theo cac phwong an thuc hién
sang ché c6 thé.dugc két hop, phan chia, va loai bo theo yéu cAu thue.

Nguoi cé hiéu biét trung binh trong linh vyec ¢ thé hibu ring tit ca hodc
mdt s§ budc ciia cic phuong phap theo cac phuong 4n thuc hién c6 thé dugce
trién khai béi chuong trinh ra 1énh phén cimg lién quan. Chuong trinh c6 thé
dugc luu trit trong vat luu trit may tinh doc duge. Vat luu trit ¢ thé gém bo
nhé nhanh, ROM (Read-Only Memory — bd nh& chi doc), RAM (Random
Access Memory — bd nh¢ truy xuét ngiu nhién), dia tir, dia quang, hodc tuong
tu.

Phuong phép tuong tac ngudi - mdy tinh cua thiét bi d4u cudi nguoi ding,
thiét bi, va thiét bi dau cudi nguoi ding theo céc phuong an thuc hién sang ché
duwoc md ta chi tiét néu trén. Nguyén ly va cac cach thue trién khai cua sang
ché duoc mo ta & day béng cach st dung céc vi du cu thd. Phdn md ta vé cac
phuong an thyc hién sang ché chi dugc cung cép dé giup hiéu phuong phap va
cac nguyén ly cta sang ché. Ngoai ra, ngudi c6 hiéu biét trung binh trong linh
vuc co thé thuc hién céc cai bién va bién ddi cho sang ché lién quan dén céc
cach thitc trién khai cu thé va cac pham vi img dung theo cac nguyén ly cla
sang ché. Do vAy, ndi dung ctia ban m6 ta s& khong duoc hiéu nhu 12 gi6i han

véi sang che.
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YEU CAU BAO HO

1. Phuong phép bét sang thiét bi diu cudi bao gdm céc budc:

tap hop thong tin vén tay dwoc nhép vao bing ngén tay ciia ngudi ding
trong khu vuc tap hop van tay trén man hinh hién thi cta thiét bi ddu cudi;

hién thi, trén giao dién hién thi tht nht ciia man hinh hién thi, #t nht mot
tuy chon Gng dung cia Gng dung, khi thdng tin van tay khép véi thong tin van
tay dich dugc luu trlt va khoang thoi gian cia ngon tay ctiia nguoi dung ¢ khu
vuc tap hop van tay vuot qua khoang thoi gian dinh trudc;

thu dugc thao tac truot dé chon tiy chon tng dung dich, trong d6 thao tac
trugt duge bt dau & vi tri trong d6 thong tin van tay duoc thu thip & khu vuc
tp hop van tay, trong d6 tuy chon ing dung dich 1a mot trong it nhit mot tiy
chon rng dung duoc hién thi; va

dap lai thao tac truot, hién thi giao dién twong tmg v&i tiiy chon tng dung
dich.

2. Phuong phép theo diém 1, trong d6 bd nhan dang tuy chon Ung dung bao
gbm anh, biét danh, ky tu hoic s6.

~ 3. Phuong phap theo diém 2, trong d6 ing dung nay 13 tmg dung mang xa hoi,

va tuy chon ing dung bao gém anh ban bé hodc biét danh ban be.

4. Phuong phap theo diém 2, trong d6 tng dung nay 13 tmg dung sd dia chi, va

tuy chon ing dung bao gém_ tén lién lac hodc sb dién thoai lién lac.

5. Phuong phap theo diém 1, trong d6 man hinh hién thi 13 man hinh hién thi

cam tng, va khu vyuc tp hop van tay dugc dat trén man hinh hién thi cam tng.
6. Phuong phap theo diém 5, trong d6 trudc khi tip hop thong tin van tay tuong

ng v6i van tay duoc nhdp vao bang ngén tay ctia ngudi dung trong khu vuc

tdp hop van tay, man hinh hién thi cam Ung cua thiét bi du cudi & trang thai
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man hinh den, va phuong phap con bao gdm budc:
dap lai thao tac ctia ngén tay cham vao man hinh hién thi cAm mg hodc

thao tc ciia ngudi ding nhin nit vat 1y, bat sang man hinh hién thi cim tmg.

7. Phuong phép theo diém 1, trong d6 it nhit mot thy chon img dung dugc thiét

1ap trudce.

8. Phuong phap theo diém 1, trong d6 giao dién hién thi th(t nht nim trén giao
dién thtr hai cia man hinh hién thi, va giao dién hién thi thtt hai hién thi cac

biéu tuong tng dung cua nhiéu ng dung dugc bao gém trong thiét bi dau cudi.

9. Phuong phéap theo diém 1, trong d6 viéc hién thi it nhét mét tiy chon ng
dung cda tng dung bao gdm budc: hién thi it nhit hai tuy chon Ung dung cua
ung dung; va
phuong phép cling bao gdm cac budc:

thu duoc 1énh trugt cia ngudi ding dé truot trén man hinh hién thi cam
ung hodc bo cam bién van tay, trong d6 1énh truot bao gém hudéng truot;

xac dinh, theo mdi quan hé 4nh xa gilta vi tri bat dau truot va vi tri
trung tAm cula it nhét hai tiy chon Umg dung, béng cach st dung vi tri trung tm
]am tham chiéu, va theo huéng trugt, tuy chon ing dung thir nhét trong it nhét
hai tity chon tng dung duoc hién thi trén thiét bi dau cudi; va

hién thi giao dién twong g véi tiry chon tmg dung thu nhét.

10. Phuong phép theo diém 1, trong d6 viéc hién thi it nhat mot thy chon Ung
dung cta tmg dung bao gdm céc budc:

thu dugc thong tin moi trudong hién tai;

thu duoc, tir tuy chon Umg dung ctia tmg dung, it nhét mot tiy chon ung
dung theo c4c ban ghi lich st sir dung cta tiy chon ung dung, néu thong tin
mbi trudong hién tai khép voi théng tin moi truong lich st thu duoc khi img
dung duoc khoi dong trude do; va

hién thi it nhit mot tiy chon tmg dung.
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11. Phuong phéap theo didm 10, trong d6 viéc thu dugc, tir tiry chon ung dung
cua Ung dung, it nhét mot tily chon tng dung theo cdc ban ghi lich sir st dung
cua tuy chon bao gdm cac budc:

thu duoc cac tin sb sir dung cua nhiéu tiy chon Umg dung theo cc ban ghi
lich st st dung cta ty chon ctia ing dung; va thu dugce sb lugng tly chon img
dung dinh trude theo thi tw giam dAn thn s sir dung, va xac dinh s6 luong tly
chon mg dung dinh trudéce lam it nhét mot tiy chon Umg dung; hodc

thu duoc cac tAn sb st dung cua nhiéu tiry chon Umg dung theo cc ban ghi
lich st st dung cta tlly chon cua ting dyng; va néu tin sb st dung ctia tiry chon
ung dung vugt qua ngudng tn sb st dung dinh trude, xac dinh tiy chon tng
dung nhu 1a it nhat mot tuy chon ung dung; hodc

thu dugc cac thn sb st dung cla nhiéu ty chon tng dung theo cac ban ghi

lich st str dung cta tiy chon ctia Gng dung; sép xép, theo tha tu gidm dén tAn
s6 st dung, tiiy chon ng dung clia ing dung; va xac dinh sb luong cua it nhét
mot tiy chon ing dung theo ty 1€ s6 luong dinh trude duge xac dinh cua tuy
chon g dung cta ung dung trén it nhét mot ty chon Gng dung; va thu dugc
s6 luong ctia it nhit mot ung dung tlr cdc tliy chon img dung dugc sip xép theo

thir ty giam din tAn s6 st dung.

12. Phuong phap theo diém 10, trong d6 cach thic trong d6 thong tin moi
trudng hién tai khép voi thong tin méi trudng lich st thu duge khi tmg dung
duge khoi dong trude do cu thé bao gdm it nhit mot trong céc théng tin saw:

thoi gian hién tai duoc bao gém trong thong tin moi trudng hién tai khép
v6i thoi gian bit dAu kich hoat lich sir dugc bao gom trong thong tin mdi
truong lich st thu duge khi img dung dugc khoi déng trude do;

vi tri hién tai ma & do thiét bi dau cudi dugc dit va duge bao gém trong
thong tin moi truong hién tai khop véi vi tri lich sit ma & do thiét bi dau cudi
dugc dit va duge bao gdm trong thong tin mdi truong lich st thu duoc khi g
dung dugc khoi dong trude do; hodce

thong tin thoi tiét hién tai dugc bao g(‘A)m trong thong tin moi trudng hién

tai khép voi thong tin thoi tiét lich sir ctia thiét bj du cudi dugc bao gbm trong
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thong tin moi truong lich sir thu duge khi ing dung duoc khéi dong trude do.

13. Phuong phép theo didm 10, trong d6 sau khi thong tin van tay khop véi
thong tin van tay dich dugc luu trit, phuong phap con bao gbm cac budc:

néu ché do thao tic bing mét tay cua thiét bi dau cudi dwoc khoi dong,
nhan dang, & ché o thao tac bing mot tay, cach thic giit thiét bi dau cudi boi
ngudi ding véi mot tay, trong d6 cach gilt bao gdm gitt bing tay trai hodc giit
béng tay phai; va

truy van, theo phép tuong Umg dugc luu trir trude gilta cach gitt va khu
vuc cham, khu vuc cham muc tiéu tuong ung v4i cach thiae gitt duge nhin
dang;

trong do6 viéc hién thi it nhit mot ty chon Gng dung clia img dung bao
gdm budrc:

hién thi biéu tuong tmg dung cta mg dung trong khu vuc cham muc tiéu,
va hién thi, & khu vuc xung quanh cta biéu tuwong tmg dung cta ung dung, it
nhit mot thy chQn tmg dung cta tmg dung, trong d6 khu vuc cham muc tiéu

bao gbém khu vuc xung quanh.

14. Phuong phap theo diém '1, trong d6 sau khi thong tin van tay khop voi
thong tin van tay dich duoc luu trlt, phuong phép con bao gbm céc budce:

thu duge théng tin ddnh gid tbng thé cla it nhét mot tiy chon ung dung
ctia img dung, trong d6 thong tin danh gia téng thé clia cac tily chon tng dung
bao gbém cac chi sb danh gia téng thé; va

néu chi s6 dénh gia téng thé dugc bao gdm trong thong tin danh gia téng
thd cta thy chon Umg dung vuot qui ngudng chi s6 danh gia dinh trudc, xac
dinh tiry chon tng dung nhu 12 tiry chon ing dung dich;

trong d6 viéc hién thi it nhat moét thy chon ng dung cla ung dung bao
gbm budce:

hién thi tiry chon tng dung dich.

15. Phuong phap theo diém bat k¥ trong sb cac diém tr 10 dén 12, trong d6

-70-



30842

phuong phéap con bao gdm cac budce:

néu thong tin mdi trudng hién tai khong khép thong tin méi truong lich sir
thu duoc khi img dung dugc khoi dong trude do, thu duoc thong tin danh gia
tdng thé cua it nhat mot tiy chon Ung dung cla img dung, trong do thong tin
danh gi4 tdng thé ctia cac tiy chon bao gdm cac chi s§ danh gia tdng thé;

néu chi s6 danh gia téng thd duoc bao gdm trong thong tin danh gia tong
thé cua tiy chon (mg dung vuot qué ngudng chi s6 danh gia dinh trudc, xac
dinh tiry chon tmg dung nhu 12 tiy chon tmg dung dich; va

hién thi tiry chon tng dung dich.

16. Phuong phap theo diém 1, trong d6 phuong phap con bao gdm budc:

khi thong tin van tay khép Véi thong tin véan tay dich duoc luu trit va
khoang thoi gian cia ngén tay cla ngudi dung ¢ khu vyc tap hop véan tay vuot
qué khoang thosi gian dinh trudc, hién thi, trén man hinh hién thi, cira s6 nbi

trong do6 it nhét mot tiy chon tng dung cta img dung dugc hién thi.

17. Thiét bi d4u cudi bao géﬁ: Lz

khéi tap hop, dugc tao cAu hinh & tap hop thong tin van tay dugc nhdp
vao bing ngén tay ctia ngudi dung trong khu vuc tap hop vén tay trén man hinh
hién thi cta thiét bi dau cudi;

khéi xac dinh, dugce tao cAu hinh d& x4c dinh ring thong tin van tay khop
v6i thong tin véan tay dich duge luu trit va khoéang thoi gian cia ngoén tay cua
ngudi ding & khu vuc tp hop vén tay vuot qué khoang thoi gian dinh trudc;

khéi hién thi thi nhat, dugc tao cAu hinh dé hién thi, trén giao dién hién
thi the nht cia man hinh hién thi, it nhit mot tly chon Gng dung cua Ung
dung,

khéi thu thap thit nhét, dugc tao cAu hinh dé: sau khi khéi hién thi thi nhat
hién thi it nhAt mot tiy chon ing dung ctia ing dung, thu dugc thao tac trugt dé
chon tity chon tmg dung dich, trong do6 thao tac trugt duogc bét dau & vi tri trong
d6 théng tin van tay dugc thu thip ¢ khu vuc tap hop vén tay, trong do tuy

chon ung dung dich 12 mét trong it nhit mot tily chon tmg dung duoc hién thi;
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va .
kh&i hién thi thi hai, dugc tao cAu hinh dé: dap lai thao tac truot, hién thi

giao dién tuwong ung voi tily chon img dung dich.

18. Thiét bi diu cudi theo diém 17, trong d6 bd nhén dang tiy chon Uimg dung
bao g@)m anh, biét danh, ky tu hodc s6.

19. Thiét bi dau cubi theo diém 18, trong d6 Gng dung nay la img dung mang

x4 hoi, va tly chon tmg dung bao gém anh ban bé hodc biét danh ban be.

20. Thiét bi dau cudi theo diém 18, trong d6 img dung nay la img dung sd dia

chi, va tiy chon g dung bao gém tén lién lac hodc sd dién thoai lién lac.

21. Thiét bi diu cudi theo didm 17, trong d6 man hinh hién thi 14 man hinh hién
thi cam Ung, va khu vuc tap hop vén tay dugc dat trén man hinh hién thi cam

ung.

22. Thiét bi dAu cudi theo diém 21, truéc khi khéi tap hop thyc hién tap hop
thong tin van tay twong ung vo6i van tay duoc nhdp vao bing ngoén tay cla
ngudi dung trong khu vuc tp hop vén tay, man hinh hién thi c4m tmg cua thiét
bi dAu cudi & trang thai man hinh den, va phuong phép con bao gbm:

modun béf sang dugc tao cAu hinh dé: dap lai thao tic cia ngédn tay cham
vao man hinh hién thi cam tmg hodc thao tic clia ngudi ding nhén nut vat ly,

bat sang man hinh hién thi cam tng.

23. Thiét bi dAu cudi theo diém 17, trong d6 it nhat mot tuy chon tmg dung

duoc thiét lap trude.
24. Thiét bi diu cubi theo diém 17, trong d6 giao dién hién thi tht nhit ndm

trén giao dién thir hai cia man hinh hién thi, va giao dién hién thi thtt hai hién

thi cac biéu tuong tng dung cla nhiéu mg dung dugc bao gdm trong thiét bi
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dau cudi.

25. Thiét bj dAu cudi theo didm 17, trong d6 cach thirc trong d6 khdi hién thi
thir nhit hién thi it nhit mot tiy chon img dung ctia Gmg dung cuy thé 1a:

hién thi it nht hai thy chon {mg dung cua Gmg dung;

thiét bi dAu cudi con bao gdm:

khéi thu thap thir hai, dugc tao cau hinh d€ thu dugc 1énh truot cia ngudi
diung dé truot trén man hinh hién thi cam g hodc bd cam bién van tay, trong
d6 1énh trugt bao gdm huéng truot;

khdi xac dinh, con dugc tao cAu hinh d:

xac dinh, theo mbi quan hé 4nh xa gifta vi tri bat dau truwot va vi tri trung
tAm cta it nhét hai tiy chon tmg dung, bang cach sir dung vi tri trung tAm lam
tham chiéu, va theo huéng truot, tiy chon Umg dung thir nhét trong it nhét hai
tlly chon tmng dung dugc hién thi trén thiét bi dau cudi; va

khbi hién thi thtt ba, dugc tao cdu hinh dé hién thi giao dién twong tmg voi
tuy chon Ung dung thir nhét.

26. Thiét bi dAu cudi theo didm 17, trong d6 khéi hién thi tht nhit bao gom:

khéi thu thap phu thir nhét, duoc tao cAu hinh ¢ thu duoc thong tin méi
trueong hién tai;

khéi thu thap phu thi hai, dugc tao ciu hinh dé thu dugc, tir tiry chon tmg
dung cua ung dung, it nhét mot tlly chon (g dung theo cac ban ghi lich su su
dung cta tuy chon tng dung, néu théng tin moi trudng hién tai khop véi thong
tin moi trudng lich st thu dugc khi tmg dung duoc khoi dong trude do; va

khéi phu hién thi tht nhit, dugc tao cAu hinh dé hién thi it nhit mot tuy

chon tmg dung.

27. Thiét bi dAu cubi theo diém 26, trong d6 cach thirc trong dé khdi thu thap
phu thit hai, thu dugc, tir tiy chon img dung clia ing dung, it nhét mét tiy chon
mg dung theo céc ban ghi lich st sir dung ctia tlly chon ung dung bao gbm céc
budc:

thu dugc cac tan sb sir dung ctia nhidu tlty chon (mg dung theo céc ban ghi
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lich str st dung ctia tity chon Gng dung ctia img dung; va thu dugc s6 luong tiy
chon tmg dung dinh trudc theo thir tr gidm dén tin s str dung, va xac dinh sb
lugng tiy chon Gng dung dinh truée lam it nhét mot tily chon g dung; hodc
thu dwoc céc tin sb st dung cua nhidu tiy chon (ng dung theo céc ban ghi
lich st st dung cua tiy chon ing dung cta Umg dung; va néu tan s6 st dung
cua tuy chon Ung dung vuot qua ngudng tAn sd st dung dinh trudce, xac dinh
tly chon Ung dung nhu la it nhit mot tiy chon tmg dung; hodc
thu dwoc cac tan sb sit dung ctia nhiéu tity chon tmg dung theo cac ban ghi
lich st st dung cuia tuy chon ing dung cta Uing dung; sép xép, theo thir ty gidm
dén tAn sb str dung, tlly chon g dung cua Gmg dung; va xic dinh s6 luong clia
it nhat mot tiry chon tmg dung theo ty 1& s6 luong dinh truéc duge xac dinh cla
tiy chon tmg dung cta Umg dung trén it nhét mot tiy chon tng dung; va thu
duogc sb lugng cua it nhét mot tng dung tr cac tiy chon tng dung dugc sép

xép theo thir tw giam dan tin s6 st dung.

28. Thiét bi dau cudi theo diém 26, trong d6 céch thirc trong d6 théng tin moi
truong hién tai khép véi thong tin méi truong lich st thu duge khi tng dung
duoc khoi dong trude d6 cu thé bao gdm it nhit mot trong céc thong tin sau:

thoi gian hién tai dugc bao gdm trong thong tin moi trudong hién tai khép
v6i thoi gian bt du kich hoat lich st dugc bao gdm trong théng tin mdi
trudng lich st thu dugc khi ing dung duge khoi dong trude do;

vi tri hién tai ma & d6 thiét bi diu cubi dugc dit va dugce bao gém trong
thong tin moi trudng hién tai khép v6i vi tri lich st ma & d6 thiét bi dau cudi
duoc dit va duge bao gdm trong thong tin mdi trudng lich sir thu dugc khi ung
dung duogc khﬁwi dong trude do; hodc

thong tin thoi tiét hién tai duge bao gbm trong thong tin mdi trudng hién
tai khép véi thong tin thoi tiét lich st ciia thiét bi ddu cudi duge bao gdm trong

thong tin moi truong lich st thu duge khi tng dung dugc khoi dong trudce do.

29. Thiét bi d4u cudi theo diém 17, trong d6 thiét bi dAu cubi con bao gém:

khéi nhén dang, duoc tao ciu hinh dé: sau khi thong tin van tay khdp véi
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thoéng tin van tay dich dugc luu trit, néu ché do thao tac bing mot tay cia thiét
bi d4u cudi dugc khoi dong, nhan dang, & ché dd thao tac béng mdt tay, cach
thtrc gift thiét bi dAu cubi bdi ngudi ding v6i mot tay, trong d6 cach gift bao
gbm giit bang tay trai hodc giit bang tay phai; va

khéi truy vén, duoc tao cAu hinh dé truy vén, theo phép twong tng dugc
luu trit trude gitta cach gitt va khu vue cham, khu vuc cham muc ti€u tuong
Umg v&i cach thie gitt dugc nhén dang;

va khéi hién thi tht nhét, dugc tao cAu hinh cu thé dé:

hién thi biéu twong tng dung ctia ing dung trong khu vuc cham muc

tiéu, va hién thi, & khu vuc xung quanh ctia biéu tuong tmg dung cta tng dung,
it nhit mét tily chon Ung dung cta tng dung, trong d6 khu vuc cham muc tiéu

bao gdm khu vuc xung quanh.

30. Thiét bi dau cu6i theo diém 17, trong d6 thiét bi diu cudi con bao gém:

khéi thu thap thir ba, duge tao cAu hinh d&: sau khi thong tin van tay khép
v6i thong tin van tay dich dugc luu trit, thu duoc thong tin dénh gia téng thé
clia it nhit mot tiy chon Umg dung cla ing dung, trong d6 thong tin dénh gia
tbng thé cta c4c tiry chon ing dung bao gbm céc chi s6 danh gia tong thé;

khdi x4c dinh, con duoc tao cAu hinh d&: néu chi s6 danh gi4 tdng thé
dugc bao gdm trong thdng tin danh gia tdng thé cta tiy chon ung dung vuot
qua ngudng chi sb danh gia dinh trudc, xac dinh tiy chon Umg dung nhu 1a tuy
chon tmg dung dich; va

khdi hidn thi thir nht, dugc tao cAu hinh dé hién thi tiy chon tng dung
dich.

31. Thiét bi ddu cubi theo diém bit ky trong s§ cac diém tir 26 dén 28, khéi
hién thi tht nht con bao gdm:

khéi phu thu thap thét nim, dugc tao cdu hinh dé: néu thong tin moi
truong hién tai khong khop thong tin moi trudng lich str thu dugc khi tng dung
duoc khoi dong trude do, thu dugc thong tin danh gid tong thé cta it nhat mot

tiy chon Ung dung cta (mg dung, trong d6 thong tin dénh gia tbng thé cuia cac
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tlly chon tmg dung bao gdm céc chi s6 danh gié tong thé;

khéi phu xac dinh, duoc tao cAu hinh d&: nu chi s6 danh gia tbng thé
duoc bao gdm trong thong tin danh gid tdng thé cua tiy chon vuot qua ngudng
chi s6 danh gia dinh trude, x4c dinh tiy chon tmg dung nhu 1a tuy chon tng
dung dich; va

khéi phu hién thi thir ba, dugc tao cAu hinh dé hién thi tiy chon tng
dung dich.

32. Thiét bi du cudi theo didm 17, trong d6 khdi hién thi thi nht con duoc tao
cAu hinh dé:

khi théng tin van tay khép véi thong tin van tay dich dugc luu trir va
khoang thoi gian clia ngén tay clia nguoi dung & khu vye tap hop vén tay vuot
qué khoang thdi gian dinh trudc, hién thi, trén man hinh hién thi, cira s6 ndi

trong d6 it nhit mdt tiry chon ng dung clia img dung dugc hién thi.

33. Thiét bi dAu cudi bao gdm man hinh hién thi, bd xir Iy va bd nhé, trong d6
céc 1énh chuong trinh dugc luu trit trong bd nhd, va khi cac 1énh chuong trinh
duge thuc thi boi bd xir Iy, thiét bi dAu cudi thyue thi phuong phép theo diém

bat ky trong sb cac diém tir 1 dén 16..
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