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(57) Séng ché dé cap dén phuong phap hién thi biéu twong tmg dung va thiét bi dién ti.
Phuong phap c6 thé duoc ap dung cho thiét bi dién tir c6 man hinh c6 thé mé rong duoc,
bao gé)m: khi man hinh c6 thé mé rong dugc & trang thai tha nhét, bude hién thi nhém cac
bidu tuong tng dung thir nht trong ving ctra sb 16i tit cia man hinh; va néu man hinh c6
thé mé rong duoc chuyén tir trang thai thir nhét sang trang thai thir hai, budc hién thi nhom
cac biéu twong ung dung thu hai trong ving cira s6 161 tit cia man hinh. S6 luong cia
nhém céc biéu tugng tng dung thir hai 16n hon s lwong cia nhém cac biéu twong tng
dung thir nhit. Trang thai thir nhit thé hién trang thai trong d6 man hinh c6 thé mo rong
duge khong duoc mé rong. Trang thai thir hai thé hién trang thai trong d6 man hinh c6 thé
mé rong duge khong duoc mé rong. Nhom céc bidu tuong tmg dung thit hai bao gdm mot
sé biéu twong trong nhém céc bidu trong ung dung thir nhit, hodc bao gdm tit ca cac biéu
twong trong nhém céc bidu turong tng dung thir nhét, hoic khong bao gdm céc biéu twgng
trong nhom céc biéu twong ing dung thir nhat. Trong phuong phap nay, sd luong cac biéu
tuong ing dung trong ving cira sb 16i tat ¢6 thé ting 1én theo sy mé rong chia man hinh, va
biéu tuong ung dung co thé thay dbi theo sy m& rdng ciia man hinh, dé cai thién viée st
dung va cai thién trai nghiém ngudi dung. Sang ché con dé cap dén phuong tién luu trit
may tinh.
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Linh vuc k§ thuit dwoc dé cap
Séang ché dé cap dén linh vuc cong nghé dau cubi, va dic biét, dé cap dén phuong phép

hién thi biéu tuong ting dung va thiét bi dién tu.

Tinh trang k§ thuit ciia sang ché

V61 su phat trién cta cong nghé thong minh, man hinh c6 thé gap lai dugc str dung boi
thiét bi diu cudi da tré thanh xu huéng phat trién.

Hién tai, mdi man hinh cta dién thoai di dong c6 man hinh c6 thé gap lai bao g@)m
ving DOCK (cira s6 16i tat) ma thuong duge dit & dudi cing ctia man hinh. Déi v6i ving
DOCK, khi dién thoai di dong ¢6 man hinh c6 thé gép lai dugc & trang thai gap lai, ba biéu
tugng Gng dung thudong duoc sir dung thudng dwogc hién thi trong ving DOCK. Sau khi
dién thoai di dong c6 man hinh c6 thé gap lai dugc & trang thai gap lai, bon biéu tuong ting
dung thudong dugc sir dung duoc hién thi trong ving DOCK. Tir trang théi gap lai dén trang
thai mé ra, céc biéu tuong mg dung trong ving DOCK ctia dién thoai di dong ludn 1a cac
biéu tugng Gmg dung ¢b dinh. Néu nguoi ding khong thé tim thiy biéu tuong tng dung
can thiét trong ving DOCK, ngudi ding tim kiém biéu tugng tmg dung can thiét théng qua
chuyén dbi man hinh cia dién thoai di dong hodc bang cach st dung giao dién da g dung.

Thao tac nay khong thuan tién, ma anh huéng dén trai nghiém ngudi ding.

Ban chét k§ thuat ciia sang ché

Sang ché d& xuat phuong phap hién thi biéu tuong tng dung va thiét bi dién ttr, dé giai
quyét van dé trong cac k¥ thuat thong thudng cho trai nghiém ngudi dung kém vi ving
DOCK thudng bao gdm céc biéu tuong ung dung c¢b dinh.

Theo khia canh thir nhét, sang ché dé xuat phuong phap hién thi biéu twong g dung.
Phuong phap c6 thé dugc ap dung cho thiét bi dién tir c6 man hinh c6 thé mé rong dugc.
Phuong phép bao gdm: khi man hinh ¢6 thé mé réng dugc & trang théi thir nhét, hién thi
nhom cac biéu twong tng dung thir nhét trong ving cira s6 161 tit cia man hinh; va néu
man hinh ¢6 thé mé rong dugce chuyén tir trang théi thi nhit sang trang thai thir hai, hién

thi nhém céc bidu trong tng dung thir hai trong viing cira s6 16i tit ctia man hinh. S6 lwong
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nhom cac biéu tugng tng dung thir hai 16n hon sé lwong nhém cac biéu twong ung dung
thit nhét. Trang thai tht nhat thé hién trang thai trong d6 man hinh c6 thé mé rong dugc
khong dugc mé rong. Trang thai thir hai thé hién trang thai trong d6 man hinh c6 thé mo
rong dugc khong dugc mo rong. Nhom cac bidu twong Gng dung thir hai bao gdm mot sd
bidu twong trong nhém cac bidu tugng tmg dung thir nhit, hodc bao gdm tit ca cac biéu
tuong trong nhom cac biéu tugng ting dung thir nhét, hoic khong bao gdm cac biéu tuong
trong nhom céc biéu tuong tng dung thir nhat.

Trong giai phap k¥ thuét phia trén, khi man hinh khong dugc mé rong, nhoém cac biéu
tuong tng dung thir nhit dwoc hién thi trong viing cira s 18i tit (DOCK) ciia man hinh; va
sau khi man hinh dugc mo rong, nhom cac biéu tugng tng dung thir hai c6 thé duoc hién
thi trong vung DOCK cua man hinh. Ngoai ra, s6 lugng nhom céc biéu twong tmg dung
thir hai 16n hon s luong nhom céc biéu twong tmg dung thir nhat. Theo cach ndy, trude va
sau khi man hinh dwgc mé rong, thiét bi dién tir c6 man minh c6 thé mé rong duoc co thé
duoc cho phép diéu chinh cac biéu tugng tmg dung trong ving DOCK dua trén trang thai
mé rong ciia man hinh. Sau khi man hinh dugc mé rong, nhiéu biéu trong tng dung c6 thé
duoc hién thi trong DOCK, dé tao didu kién cho nguoi ding tim kiém biéu twong tmg dung
va cai thién trai nghiém nguoi dung.

Trong thiét ké kha thi, khi nhém céc biéu tuong tmg dung thtt hai bao gdm mét s6 bicu
tugng trong nhom cac biéu twong tng dung thir nhat, biéu twong khac véi nhom céc biéu
tuong tmg dung thi nhit trong nhom cac biéu twong ting dung tht hai dugc sit dung 1am
nhom céc biéu tugng tng dung thit ba.

Viéc hién thi nhém céc biéu tuong Ging dung thir hai trong viing ctra s6 161 tat ctia man
hinh bao gém:

trong ving cira s6 14i tat, thay thé mot sb biéu twong g dung trong nhém cac
biéu twong tng dung thir nhat boi mot s6 biéu tugng trong nhom cac biéu tuong tng dung
thir ba dé hién thi, va hién thi mét s6 biéu tugng tng dung khéc trong nhém céc biéu tuong
ung dung thir ba.

Cén luu ¥ rdng phuong phap dé hién thi biéu twong ung dung dugc dé xudt trong sang
ché, sau khi man hinh ctia thiét bi dién tir dugc mé rong, nhiéu biéu tuong ung dung hon
c¢6 thé duge hién thi. Néu c6 lwong twong dbi 16n cac biéu twgng tmg dung, mot s6 biéu
tugng ung dung dwoc hién thi c6 thé duoc thay thé. Néi cach khéac, biéu tuong tmg dung
trong vung DOCK c6 thé duoc cap nhat trong thoi gian thuc khi s6 luong biéu tuong tmg
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dung tang 1én, dé tao diéu kién cho ngudi ding thao téc va cai thién trai nghiém ngudi
dung.

Trong thiét k& kha thi, khi nhom céc biéu twong ting dung thi hai bao gbm tat ca cac
bidu twong trong nhom cac biéu tugng tmg dung thir nhét, viéc hién thi nhém cac biéu
tuong tng dung thr hai trong vung ctra s6 161 tit cua man hinh bao gdm:

hién thi nhém c4c biéu twong tmg dung thir nhat trong viing thi nhét trong ving
cita s6 16i tit cia man hinh, va hién thi biéu tuong tng dung trong nhém céc biéu tuong
tng dung thir hai ngoai trir nhom céc biéu twong tmg dung thir nhét trong ving thi hai.

Cén luu ¥ rang trong phuong phap hién thi biéu tuong tng dung dwoc dé xuét trong
sang ché, sau khi man hinh durgc mé rong, biéu twong tmg dung trong ving DOCK c6 thé
con bao gém biéu tuong tng dung trudce khi man hinh duge mé rong. Noi cach khac, biéu
turgng ung dung khac ¢ thé dugc hién thi méi trong ving DOCK dya trén biéu twong Gmg
dung ban dau. Trong cach nay, ngudi ding c6 thé tim kiém biéu twong tng dung trudc khi
man hinh duge mo rong. Ngoai ra, biéu twong tmg dung ¢ thé dwoc thém mai, dé cai thién
viéc st dung man hinh sau khi man hinh dugc mé rong.

Trong thiét ké kha thi, khi nhém céc biéu tugng Gng dung thir hai bao gdbm cac biéu
tugng trong nhém cac biéu trong tmg dung thir nhét, viéc hién thi nhém cac biéu tugng
ung dung thur hai trong viung ctra s 161 tit ciia man hinh bao gém:

thay thé tit ca cac biéu tuong trong nhom cac biéu trgng Gmg dung thi nhit boi
nhom cac biéu twong ing dung th hai trong viing clra s6 161 tt cia man hinh dé hién thi.

Can luu y rang trong phuwong phap hién thi biéu tuong tng dung dugc d& xuit trong
sang ché, sau khi man hinh duoc mo rong, néu ¢6 sé luong tuong ddi 16n biéu tugng tng
dung duoc hién thi trong ving DOCK, cic biéu tugng Gmg dung duge hién thi trudc khi
man hinh duge mé rong c6 thé dugce thay thé. Trong cich ndy, sau khi man hinh dugec mé
rong, nhidu biéu tuong mg dung c6 thé dwgc hién thi trong ving DOCK, dé tao diéu kién
cho nguoi dung tim kiém biéu twong tmg dung va cai thién trai nghiém ngudi dung.

Trong thiét ké kha thi, truéc khi hién thi nhém cac biéu twong ting dung th hai trong
ving ctra s6 16i tit ciia man hinh, phuong phap bao gbm:

ghi lai thong tin trang thai st dung cua it nhat mot ing dung dugce st dung béi
nguoi dung trong khoang thoi gian x4c dinh; va
xac dinh it nhat mot ung dung muc ti€u trong it nhat mot ung dung dua trén

thong tin trang thai st dung dugc ghi lai cua it nhét mot tng dung, trong d6 nhém cac biéu
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tuong tng dung tha hai bao gébm biéu tuwong Gmg dung twong tmg v6i img dung muc tiéu.

Trong giai phap k¥ thuat phia trén, thiét bi dién tir c6 thé ghi thong tin trang thai su
dung cta nhiéu APP (ing dung - application, APP) duoc st dung boi ngudi dung trong
khoang thoi gian xac dinh, va sau d6 lua chon, dua trén thong tin trang thai sit dung cua
cac APP duoc st dung boi nguoi ding, biéu tugng tng dung dugc bao gbm trong ving
DOCK sau khi man hinh duge mé rong. Trong cach nay, biéu tuong tng dung duoc hién
thi trong ving DOCK ¢6 thé dugc két hop v6i trang thai sir dung ctia ngudi dung, va biéu
tuong ing dung trong vung DOCK ¢6 thé duoc diéu chinh dong dwa trén trang thai st dung
ctia ngudi ding, dé tao diéu kién cho nguoi dung tim APP can thiét.

Trong thiét ké kha thi, thong tin trang thai st dung cta it nhét mét tng dung dugc sir
dung boi nguoi dung trong khoang thoi gian xac dinh co thé duoc ghi lai theo cach sau
day:

Theo cach tht nhat, khi man hinh ¢6 thé mé rong duge trong trang thai thi nhét, thong
tin trang thai sir dung cua it nhat mot ing dung dugce st dung boi ngudi dung trong khoang
thoi gian xac dinh dugc ghi lai.

Theo cach thi hai, khi man hinh ¢6 thé mo rong duoc trong trang thai tht hai, thong
tin trang thai st dung cua it nhét mot ung dung duoc sir dung bdi nguoi dung trong khoang
thoi gian x4c dinh dugc ghi lai.

Theo cach thir ba, khi man hinh c6 thé mo rong dugc trong trang thai thir nhét hoac
trang thai thir hai, thong tin trang thai st dung cua it nhét mot ing dung dugce st dung béi
nguoi dung trong khoang thoi gian xac dinh dugc ghi lai riéng biét.

Can luu ¥ rang, trude va sau khi man hinh duge mé rong, ngudi dung co thé 1am tuong
mg v6i thong tin trang thai st dung khac nhau. Do d6, trong phuong phap hién thi biéu
tuong tmg dung dugc dé xuit trong sang ché, thiét bi dién tir c6 thé ghi thong tin trang thai
str dung cta nguoi dung khi man hinh khong duge mé rong, hoac ¢o thé ghi lai thong tin
trang thai stt dung cua nguoi dung sau khi man hinh dugc mé rong, hoac co6 thé két hop
trang thai st dung ctia ngudi dung khi man hinh khong duge mo rong va trang thai st dung
ctia ngudi dung sau khi man hinh dugec mé rong. Trong ba cach, biéu tugng ung dung duoc
hién thi trong vimg DOCK c6 thé pht hop hon véi trang thai st dung ctia ngudi dung, aé
cai thién trai nghiém ngudi dung.

Trong thiét ké kha thi, thong tin trang thai nguoi dung bao gbm it nhit mot trong cac

tham sb sau: trinh tu st dung, ) luong str dung, khoang thoi gian st dung, thoi diém su
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dung, hodc vi tri sir dung.

Cén lvu y rang, phuong phéap dé hién thi bidu tuong tmg dung duoc dé xuit trong sang
ché, trinh tu st dung trong d6 nguoi dung st dung cac APP ¢ thé duoc ghi lai, dé thu dugc
tng dung duoc str dung gan day béi nguoi ding. Ngoi ra, s6 14n nguoi dung sir dung APP
6 thé duge ghi lai, va sau do it nhit mot APP ma duoc st dung baoi nguoi dung véi sb 1an
twong dbi 16n duge lwa chon. Ngoai ra, khoang thoi gian, thoi diém, vi tri, va twong tu cla
viéc sit dung APP béi ngudi dung c6 thé duge ghi lai, va it nhit mot trong cac thong tin
phia trén c6 thé duoc ghi lai, dé biéu twong ting dung dugc hién thi trong ving DOCK c6
thé duogc diéu chinh theo théi quen st dung ctia ngudi ding, dé dap ung t6t hon théi quen
str dung cua nguoi dung va cai thién trai nghiém nguoi dung.

Trong thiét k& kha thi, man hinh ¢6 thé mé réng dugc bao gdm man hinh c6 thé gap
lai, man hinh cudn, hodc man hinh cé thé thay dbi dugc.

Cén lwu ¥ ring phuong phéap hién thi biéu tugng tmg dung duoc dé xuét trong sang ché
c6 thé duoc ap dung véi thiét bi dién tr c6 man hinh c6 thé gap lai, hodc cé thé duoc ap
dung véi thiét bi dién tir ¢6 man hinh cudn, hodc chic chén, c6 thé duge ap dung cho thiét
bi dién tir c6 man hinh c6 thé thay ddi duoc.

Trong thiét ké kha thi, viing ctra s6 16 tit dugc hién thi trong man hinh chinh cta thiét
bi dién tu.

Phuong phap con bao gbm:

khi giao dién tmg dung dugc hién thi trong man hinh chinh, hién thi ving cta
s 161 tht ¢ 16p trén cia giao dién ing dung dé phan hoi 1énh ma dugc dan ra béi nguoi
dung dé hién thi ving cira s6 14i tat.

Cén luu ¥ rang trong phwong phép hién thi biéu twong ung dung duoc dé xuét trong
séng ché, ving DOCK dugc hién thi trong man hinh chinh cta thiét bi dién tir. Khi nguoi
dung st dung Gng dung, giao dién Ung dung co thé dugc hién thi trong man hinh chinh.
Trong trudng hop nay, ngudi ding ¢6 thé din ra lénh hién thi DOCK dé hién thi ving
DOCK ¢ 16p phia trén cua giao dién ung dung. Trong cach nay, khi nguoi dung st dung
giao dién ing dung, tng dung khéac co thé duoc mé bang cach sit dung ving DOCK. Do
do, nguoi dung khong can quay lai tir giao dién ung dung dén man hinh chinh, dé tao diéu
kién cho nguoi dung thao tac va cai thién trai nghiém nguoi dung.

Theo khia canh thtt hai, sang ché con dé xuét thiét bi dién tir. Thiét bi dién ti bao gdbm

man hinh ¢6 thé mé rdng dugce, mét hodc nhi€u bo xtt ly, bd nhé, nhi€u tmg dung, va mot
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hodc nhiéu chuong trinh may tinh. Mot hodc nhiéu chwong trinh mdy tinh dugc luu trit
trong mot hodc nhiéu bd nhd. Mot hodc nhiéu chuong trinh may tinh bao gém cac 1énh.
Khi cac 1énh duge thuc thi bsi mot hogc nhidu bo xit 1y, thiét bi dién tir duoc kich hoat
thuc hién cac giai phap k§ thuat theo khia canh thir nhét hodc thiét ké kha thi bit ky ctia
khia canh th nhét.

Theo khia canh th ba, sang ché con d& xuét thiét bi dién tir. Thiét bi dién tir bao gdm
cac moddun/don vi ma duge ciu hinh dé thuc hién phuong phéap theo khia canh thu nhét
hoic thiét ké kha thi ciia khia canh thtt nhit. Cac modun/don vi c6 thé dugc thuc hién béi
phan cimg, hodc c¢6 thé dugc thyuc thi boi phén cimg bang cach thyc thi phin mém tuong
ung.

Theo khia canh thir tu, phuong 4n cua sang ché con d& xuét chip. Chip duoc ghép ndi
v6i bd nhé trong thiét bi dién tr, va duge cdu hinh dé thuc hién cac gidi phap k¥ thuat theo
khia canh tht nhét va thiét ké kha thi bat ky ctia khia canh thir nhit trong cac phuong 4n
ctia sang ché. Trong phuong 4n ctia sang ché, “ghép ndi” nghia 1a két hop truc tiép hoic
két hop gian tiép hai bd phan.

Theo khia canh thir ndm, phuong 4n ciia sang ché dé xuat phuong tién luu trit doc dugc
bang may tinh. Phuong tién luu trit doc dugc bang may tinh bao gdm chwong trinh may
tinh. Khi chuong trinh may tinh dugc chay trén thiét bi dién tir, thiét bi dién t duge kich
hoat dé thuc hién cac giai phap k§ thuét theo khia canh thir nhat hodc thiét ké kha thi bat
k¥ ctia khia canh thir nhét trong cac phuong 4n clia sdng ché.

Theo khia canh tht sau, phuong 4n cua sang ché dé xuét san pham chuong trinh may
tinh. Khi san phidm chuong trinh may tinh dugc chay trén thiét bi dién tir, thiét bi dién ti
duoc kich hoat dé thuc hién céc giai phap k¥ thuat theo khia canh thir nhat hodc thiét ké
kha thi bit ky ctia khia canh thir nhat trong cac phwong 4n cla séng ché.

Theo khia canh th bay, giao dién nguoi dung d6 hoa (graphical user interface, GUI)
con duge d& xuét. Giao dién ngudi dung dd hoa dwoc luu trit trong thiét bi dién tir. Thiét
bi dién tir bao gdm man hinh c6 thé md rong dugce, bd nhd, va mot hodc nhidu bo xit 1y.
Mbt hodc nhiéu bd xtr Iy duoc ciu hinh dé thuc thi mot hodc nhidu chuong trinh may tinh
duogc luu trir trong b nhé. Giao dién nguoi dung d6 hoa bao gébm: khi man hinh c6 thé mé
rong duoc & trang thai thu nhét, hién thi nhém cic biéu tugng tmg dung thir nhét trong
ving cira sb 161 tit cia man hinh; va néu man hinh c6 thé mé rong duge chuyén tir trang

thai thi nhit sang trang thai thir hai, hién thi nhom céc biéu twong ting dung thit hai trong
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ving ctra s6 161 tit cia man hinh. S6 lugng ctia nhém cac biéu twong tng dung thit hai 16n
hon sb lugng cua nhém cac bidu tuong tmg dung thir nhat. Trang thai thi nhét thé hién
trang thai trong d6 man hinh c6 thé mé rong dwgc khong dugc mé rong. Trang thai thit hai
thé hién trang thai trong d6 man hinh c6 thé mé rong dugc khong duge mé rong. Nhom
cac biéu tuong ung dung thit hai bao gdbm mot sb biéu twong trong nhém céc biéu tugng
tmg dung thw nhét, hoic bao gdm tit ca cac biéu twong trong nhém céc biéu tuong tng
dung thtr nhét, hoic khong bao gdm cac biéu tugng trong nhém cac biéu tuwong Gng dung
thtr nhét.

MO ta vin tit cac hinh vé

Fig.1(a) va Fig.1(b) 1a so db dang gian d6 ctia DOCK trong giao dién cua dién thoai di
dong theo phuong an cua sang ché;

Fig.2A(a) va Fig.2A(b) 1a so dd dang gian d0 ctia dién thoai di dong c6 man hinh cé

thé gap lai theo phuong 4n ctia séng ché;

Fig.2B(a) va Fig.2B(b) 14 so dd dang gian dd cta dién thoai di dong c6 ba phan cta
cac man hinh theo phuong 4n cua sang ché;

Fig.3 1a so dd dang gian do clia cdu tric cua dién thoai di dong theo phuong én cua
séang ché;

Fig.4A 1a so @6 dang gian do vé nguyén tic cua viéc tinh toan géc trong a gitta man
hinh A va man hinh B theo phuong 4n cua sang ché;

Fig.4B 1a so db dang gian db vé thuc thé ctia hé toa d6 dia Iy theo phuong 4n clia séng
ché;

Fig.5A(a), Fig.5A(b) va Fig.5A(c) 1a so 0 dang gian d6 clia trang thai vat Iy cua dién
thoai di dong gap vao trong theo phuong an cua sang ché;

Fig.5B la so d6 dang gian do ctia trang thdi vat Iy cua dién thoai di dong gap ra ngoai
theo phuong 4n cia sang ché;

Fig.6(a) va Fig.6(b) 12 so db dang gian db ctia nhom céc giao dién ngudi ding dd hoa
theo phuong 4n cua sang ché;

Fig.7(a) va Fig.7(b) 1 so d6 dang gian d6 ctia nhom céc giao dién ngudi dung dd hoa
theo phuong 4n cua sang ché;

Fig.8(a) va Fig.8(b) la so dd dang gian do ctia nhém cac giao dién nguoi dung d6 hoa

theo phuong an cua sang ché;
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Fig.9(a), Fig.9(b), Fig.9(c) va Fig.9(d) 1a so dd dang gian d6 cia nhém céc giao dién
ngudi ding dd hoa theo phuong an cla sang ché;

Fig.10(a), Fig.10(b) va Fig.10(c) 1a so db dang gian d6 ctia nhom céc giao dién ngudi
ding dd hoa theo phwong 4n cla sdng ché;

Fig.11(a) va Fig.11(b) la so dd dang gian do ciia nhom céc giao dién ngudi ding dd
hoa theo phuong 4n cta sang ché;

Fig.12A(a) va Fig.12(b) 1a so dd dang gian db ciia nhém céc giao dién ngudi ding dd
hoa theo phuong an cua sang ché;

Fig.12B(a), Fig.12B(b), va Fig.12B(c) la so d6 dang gian dd ctia nhém céc giao dién
ngudi dung d6 hoa theo phurong 4n clia séng ché;

Fig.13(a) va Fig.13(b) 1a so dd dang gian db ctia nhém céc giao dién ngudi ding dd
hoa theo phuong 4n cua sang ché;

Fig.14A(a), Fig.14A(b), va Fig.14A(c) 1a so dd dang gian do cta nhom céc giao dién
ngudi dung dd hoa theo phuong an cla sang ché;

Fig.14B(a) va Fig.14B(b) 1a so d dang gian d6 clia nhom céc giao dién ngudi dung
dd hoa theo phuong 4n clia sang ché;

Fig.15(a), Fig.15(b) va Fig.15(c) 1a so db dang gian dd ctia nhém céc giao dién nguoi
ding d6 hoa theo phwong 4n ctia sang ché;

Fig.16(a), Fig.16(b) va Fig.16(c) 1a so d dang gian dd ctia nhém cac giao dién ngudi
ding dd hoa theo phwong 4n clia sang ché;

Fig.17(a), Fig.17(b) va Fig.17(c) 1a so db dang gian d6 clia nhém cac giao dién nguoi
ding dd hoa theo phuong an clia sdng ché;

Fig.18 1a Ivu dd cta phuong phap thé hién biéu tuong tmg dung theo phuong én cua
sang ché; va

Fig.19 12 so db dang gian dd ciia c4u tric cua thiét bi dién t khéc theo phuong 4n cua

sang che.

MO ta chi tiét sang ché

Phuong phép hién thi biéu twong Gmg dung duoc dé xuét trong cac phuong 4n clia séng
ché c6 thé duoc 4p dung cho moi thiét bi dién tir nhu 1a dién thoai di dong, may tinh bang,
thiét bi deo dugc (vi du, ddng hd, day deo, hodc mii bao hiém thong minh), thiét bi trén xe,

thiét bi gia dinh thong minh, thiét bi thyc té ting cudng (augmented reality, AR)/thiét bi
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thuc té 4o (virtual reality, VR), mdy tinh notebook, may tinh ca nhan siéu di dong (ultra-
mobile personal computer, UMPC), may tinh siéu di dong thu nho, hoac thiét bi k¥ thuat
s6 hd tro ca nhan (personal digital assistant, PDA).

Sau day giai thich va mo t4 mot s6 thuat ngit trong cac phwong 4n clia sang ché dé tao
dilu kién hiéu 15 cho ngudi co hiéu biét trung binh trong linh vuec.

Ung dung (application, viét tit 1 app) trong cac phuong an clia sing ché dugc goi 1a
app va la chuong trinh phin m&m ma c6 thé thuc hién mot hodc nhiéu chuc ning cu thé.
N6i chung, nhidu tng dung c6 thé dugc cai dit trén thiét bi dau cudi, vi du, img dung may
anh, tmg dung SMS, rng dung hop thu, WeChat, WhatsApp Messenger, Line, Instagram,
Kakao Talk, va DingTalk. Ung dung dugc dé cap duéi ddy c6 thé 12 ing dung duoc cai dit
khi thiét bi dAu cudi duoc phan phdi tir nha méy, hodc ¢6 thé 1a img dung dugc tai xudng
tir mang hodc nhan duoc tir thiét bi dau cubi khac trong qud trinh trong d6 nguoi dung st
dung thiét bi dau cudi.

Vung DOCK trong c4dc phuong an cua sang ché 1a cira s 16i tit duge s dung dé hién
thi téc vu va chuyén ddi tdc vy trén man hinh hién thi cta thiét bi dau cudi. Noi dung duoc
hién thi trong ctra s6 khong thay dbi khi chuyén ddi cira s6. Néi cach khéc, ving DOCK la
cira s& dwoc ¢ dinh trén man hinh hién thi. C6 thé hiéu ring ving DOCK 14 ving c6 thé
dugc 4n di. Fig.1(a) va Fig.1(b) 1a so d6 dang gian do cua ving DOCK trong giao dién cta
dién thoai di dong theo phuong 4n cua sang ché.

Trong giao dién duogc thé hién trén Fig.1(a) bao gom thanh trang thai 10, biéu tugng
tmg dung 11 trén man hinh thi nhét, va ving DOCK 12. Viing DOCK 12 dugc st dung dé
luru trir biéu tuong Gmg dung thudong dugc st dung. Trong khi chuyén d6i man hinh, ving
DOCK khéng thay d6i. Biéu tuong ting dung 1a 16i vao cua tng dung. Céc biéu twong Ung

dung cua tat ca cac ung dung dugc cai dat (ngoai trir ng dung c6 bi€u tugng dugce cau
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hinh dugc 4n di) dugc hién thi trén man hinh. Bidu tuong tng dung 11 trén man hinh tho

nhét tao thanh man hinh tht nhat. Khi ngudi ding thue hién thao tac trugt vé phia trai hodc
vé phia phai, nhu duoc thé hién trén Fig.1(b), biéu twong img dung 11 trén man hinh thi
nhét trén Fig.1(a) va Fig.1(b) duoc chuyén dbi thanh biéu tuong ung dung 13 trén man
hinh th hai, va ving DOCK khéng thay doi.

Cén luu ¥ rang phuong phap dé hién thi biéu twong ung dung dugc dé xuét trong cac
phuong &n cua sang ché c6 thé duoc ap dung cho moi thiét bi dién t& c6 man hinh hién thi,

vi du, dién thoai di ddng, iPad, tivi, hodc may tinh notebook; hodc ¢6 thé dugc ap dung cho
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thiét bi deo dugc c6 man hinh hién thi. Thiét bi dién tir ciing c6 thé 1a thiét bi dién tir ¢6
thé gap lai, vi dy, dién thoai di dong c6 thé gap lai hodc iPad co thé gap lai. Trong phr:in sau
day, dién thoai di dong c6 thé gap lai duge st dung 1am vi dy.

Fig.2A(a) va Fig. 2A(b) 12 so db dang gian dd ciia dién thoai di dong c6 thé gap lai ma
phuong 4n cta sang ché co thé 4p dung. Nhu dugc thé hién trén Fig.2A(a), dién thoai di
dong c6 thé gap lai bao gdm than thir nhét va than thir hai. Goc trong gitra than thi nhit va
than thu hai c6 thé thay dbi, & dién thoai di dong c6 thé gap lai dugc mé ra hodc gap lai.
Cén hidu ring toan bd man hinh c6 thé bao goém than thir nhat va than thir hai. Man hinh
¢6 thé 1a man hinh c6 thé gp lai. Tham chiéu dén Fig.2A(b), khi gbc trong giita than thu
nhét va than tha hai thay ddi, goc trong giita ving hién thi thir nht twong tng v6i than thi
nht va viing hién thi thi hai twong ung véi than thir hai ciing thay doi.

Goc mo trong phuong dn nay cua sang ché 1a goc trong gitra than thir nhit va than thir
hai cta thiét bi dién tir c6 thé gap lai. Khi goc mé biang 0 do, mat phia sau thit nhat clia
ving hién thi thi nhét twong ting vé6i than thi nhét chong 1én mit phia sau thit hai cia ving
hién thi thtt hai twong Gng voi than thir hai. Khi goc mé bang 180 do, ving hién thi thir
nhét va viing hién thi thtr hai dwgc dit trén cing mat phing nam ngang. Khi goéc mo bang
360 do, vang hién thi thir nh4t chong I1én ving hién thi thi hai.

Fig.2B(a) va Fig.2B(b) 1a so dd dang gian dd cia dién thoai di dong c6 ba phan cia
cac man hinh theo phuong &n cua sang ché. Khi dién thoai di dong 100 & trang thai mé,
tham chiéu Fig.2B(a), dién thoai di dong 100 c6 thé bao gdm dudng gap thit nhat va dudng
gap thir hai. Sau khi dién thoai di dong 100 dugc gap lai doc theo duong gép thu nhéat theo
huéng chidu doc, man hinh phu A, man hinh phu B, va man hinh phu C dugc thé hién trén
Fig.2B(a) va Fig.2B(b) c6 thé dugc tao thanh.

Trong sang ché, man hinh ¢ thé gap lai c6 thé bao gom trang thai mé, trang thai gap,
va trang thai ban gap. Trang thdi mé thé hién rang man hinh c6 thé gap lai dugc mé hoan
toan, nghia la, goc trong gitra hai ban hinh phu 1ién ké trong man hinh c6 thé gap lai 12 180
d0. Trang thai gp lai thé hién rang man hinh c6 thé gap lai dugc gap lai hoan toan, nghia
1a, goc trong gitta hai ban hinh phu lién ké trong man hinh ¢6 thé gap lai 1a 0 d0. Trang thai
ban gép la trang thai gitta trang thai mo ra va trang thai gap lai, nghia Ia, goc trong giita
hai man hinh phu 1ién ké trong man hinh c6 thé gap lai 1a gitta 0 do va 180 do. Vi du, so
d6 dang gian dd duoc thé hién trén Fig.2B(b) thé hién man hinh c6 thé gap lai & trang thai
ban gép.

10
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Cén Iuu y ring phuong phap dé hién thi biéu tuong ing dung dugc dé xuét trong cac
phuong 4n cta sang ché 1a c6 thé ap dung cho trang thai mé, trang thai gap lai, va trang
thai ban gap.

Nhu duge thé hién trén Fig.3, dién thoai di dong 100 ma phuong an cla sang ché c6
thé duoc ap dung c6 thé bao gdm bd xtt Iy 110, giao dién bo nhé ngoai 120, bd nhé trong
121, giao dién bus nbi tiép da ning (universal serial bus, USB) 130, modun quén ly sac
140, mddun quan 1y ngudn 141, pin 142, ang ten 1, ing ten 2, mddun truyén théng di dong
150, modun truyén thong khong day 160, médun am thanh 170, loa 170A, b6 thu dién thoai
170B, micro 170C, gidc cdm tai nghe 170D, modun cam bién 180, niit 190, dong co 191,
bd chi thi 192, may anh 193, man hinh hién thi 194, giao dién thé modun nhan dang thué
bao (subscriber identification module, SIM) 195, va tuong tu. Modun cam bién 180 co thé
bao gdm cam bién 4p sudt 180A, cam bién con quay hdi chuyén 180B, cam bién ap suat
khi quyén 180C, cam bién tir tinh 180D, cam bién gia toc 180E, cam bién khoang cich
180F, cam bién tiém cin quang 180G, cam bién van tay 180H, cam bién nhiét do 1807,
cam bién cham 180K, cam bién anh sang xung quanh 180L, cam bién din truyén xuong
180M, va tuong tu.

Bo xit Iy 110 ¢6 thé bao gdm mot hodc nhiéu don vi xtt 1y. Vi du, bo xtr Iy 110 c6 thé
bao gdm bd xtr Iy tng dung (application processor, AP), bo xir Iy mddem, bo xi 1y d6 hoa
(graphics processing unit, GPU), b xt ly tin hi¢u hinh anh (image signal processor, ISP),
bd diéu khién, bd nhd, bd ma hoa/ giai ma video, bg xtt ly tin hi€u k¥ thuat s6 (digital signal
processor, DSP), b xir Iy bang tin co s6, va/hoic bd xir 1y than kinh chuyén dung (neural-
network processing unit, NPU). Cac bo xtr ly khéac nhau c6 thé 1a cac bo phan riéng biét,
hodc ¢6 thé duoc tich hop thanh mdt hodc nhidu bo xir 1y

Bo diéu khién c6 thé 14 trung tAm thin kinh va trung tdm diéu khién cia dién thoai di
dong 100. Bo diéu khién co thé phat ra tin hiéu diéu khién hoat dong dya trén ma van hanh
1énh va tin hiéu trinh tu thoi gian, dé hoan thanh viéc diéu khién doc 1énh va thuc thi Iénh.

B6 nhd ¢6 thé con duoc bd tri trong bd xir Iy 110, dé luu trit 1énh va dit liéu. Trong mot
s6 phuong 4n, bd nhé trong bd xit Iy 110 12 bd nhé dém. BO nhé 6 thé lwu trit 1énh hodc
dit liéu ma duoc sir dung hoac dugce st dung dinh ky bdi b xtr ly 110. Néu bo xtr 1y 110
can dé dung lénh hodc dif liéu 14n nita, bd xir Iy 110 c¢6 thé dan ra truc tiép lénh hodc dit
liéu tir bd nhd, dé tranh truy cap lap lai va 1am giam thoi gian cho cia bo xt Iy 110, bang

cach dé cai thién hiéu qua hé thong.
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Bo xtr Iy 100 c6 thé chay ma phin mém cia phuong phap hién thi dugc dé xuét trong
cac phuong an cua sang ché, d8 trién khai hiéu tmg hién thi twong tng.

Giao dién USB 130 1a giao dién ma dép Gng thong sb tiéu chuin USB, v ¢6 thé cu thé
la giao dién USB nh¢, giao dién USB vi md, giao dién loai C USB, hodc twong tu. Giao
dién USB 130 ¢6 thé dugc cdu hinh dé két ndi véi bd sac dé sac dién thoai di dong 100,
hodc ¢6 thé duge cAu hinh dé truyén dir liéu gifra dién thoai di dong 100 va thiét bi ngoai
Vi.

Modun quén 1y sac 140 duge cau hinh dé nhan dau vao sac tir bo sac. Mddun quan ly
ngudn 141 dwoc ciu hinh dé két ndi véi pin 142, modun quan 1y sac 140, va bo xir Iy 110.
Mbdun quan 1y ngudn 141 nhan dau vao cta pin 142 va/hodc mddun quan Iy sac 140, dé
cAp ngudn cho bd xir Iy 110, bd nhd trong 121, bd nhé ngoai, man hinh hién thi 194, may
anh 193, modun truyén thong khong day 160, va tuong tu.

Chtrc ndng truyén thong khong day cia dién thoai di dong 100 c6 thé duoc thuc hién
bang cach st dung ang ten 1, dng ten 2, mddun truyén thong di dong 150, modun truyén
théng khong day 160, bd xi Iy mddem, bo xir ly bang tn co sg, va tuong tu.

Ang ten 1 va dng ten 2 dugc cAu hinh dé phat va nhan tin hiéu séng dién tur. Mbi ing
ten trong dién thoai di dong 100 co thé dugc ciu hinh dé bao g@)m mot hodc nhiéu dai tan
s6 lién lac. Cac ang ten khac nhau c6 thé dwoc ghép kénh dé cai thién viéc st dung céc dng
ten. Vi du, ang ten 1 c¢6 thé dugc ghép kénh nhu dng ten phén tap clia mang cuc bd khong
day. Trong mot s6 phuong an khac, ang ten c6 thé duoc st dung két hop voi cong tac diéu
chinh.

Moédun truyén théng di dong 150 c6 thé cung cip giai phap cho truyén thong khong
day nhu 14 2G/3G/4G/5G dugc tng dung cho dién thoai di dong 100. Modun truyén thong
di dong 150 co thé bao gém it nhat mét bod loc, bo chuyén, bo khuéch dai cong suét, bo
khuéch dai tiéng 6n thap (low noise amplifier, LNA), va tuong ty. Mddun truyén thong di
dong 150 co thé nhan song dién tir qua ang ten 1, thuc hién xt ly nhu la loc va khuéch dai
song dién tur nhan dugc, va truyén séng dién tir duge xir Iy dén bo xir Iy médem dé giai
didu ché. Mbdun truyén thong di dong 150 c6 thé con khuéch dai tin hiéu duge diéu ché
boi bo xr Iy mddem, va chuyén ddi tin hiéu vao song dién tir dé buic xa qua ang ten 1.
Trong mot sb phuong an, it nhat mot s6 modun chie nang cua modun truyén thong di dong
150 c6 thé duoc bb tri trong bd xir Iy 110. Trong mdt s6 phuong én, it nhét mot s6 médun

chirc ndng cia mddun truyén thong di dong 150 c6 thé duge bb tri trong bd xir Iy 110 6
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thé duoc bé tri trong cling bo phan.

Mobdun truyén thong khong day 160 co thé tao ra giai phap dé truyén théng di dong
dugc 4p dung cho dién thoai di dong 100, vi du, mang cuc bd khong day (wireless local
area networks, WLAN) (vi dy, mang kétndi khong day (wireless fidelity, Wi-Fi), Bluetooth
(bluetooth, BT), hé théng vé tinh dinh vi toan ciu (global navigation satellite system,
GNSS), didu ché tan sb (frequency modulation, FM), truyén thong trudong gan (near field
communication, NFC), va cong nghé hdng ngoai (infrared, IR). Modun truyén thong khong
day 160 c6 thé 1a mot hodc nhidu b phén trong d6 it nhat mot modun xtt 1y dwoc tich hop.
Modun truyén théng khong ddy 160 nhan séng dién tir qua ang ten 2, thuc hién diéu ché
tAn sb va xtt Iy loc trén tin hiéu séng dién tir, va giri tin hidu da duge xtt Iy dén bo xit ly
110. Modun truyén thong khong day 160 c6 thé con nhén tin hi¢u duge gui tir bd xir Iy 110,
thuc hién diéu ché tan s6 va khuéch dai tin hiéu, va chuyén ddi tin hiéu thanh séng dién tir
dé buc xa qua ing ten 2.

Trong mét sé phuong an, dng ten 1 va médun truyén thong di dong 150 cua dién thoai
di dong 100 dugc ghép nbi, va ang ten 2 va modun truyén thong khong day 160 cua dién
thoai di dong 100 duoc ghép ndi, sao cho dién thoai di dong 100 c6 thé giao tiép v6i mang
va thiét bi khac bing cach sir dung cong nghé truyén thong khong day. Cong nghé truyén
thong khong day c6 thé bao gbm hé thdng thong tin di dong toan ciu (global system for
mobile communications, GSM), dich vu vo tuyén goi tong hop (general packet radio
service, GPRS), da truy nhap phéan chia theo mi (code division multiple access, CDMA),
da truy nhap phin chia theo md bang rong (wideband code division multiple access,
WCDMA), da truy nhap phan chia theo ma phéan chia theo thoi gian (time-division code
division multiple access, TD-SCDMA), tién hoa dai han (long term evolution, LTE), BT,
GNSS, WLAN, NFC, FM, va céng nghé IR, va/hoic tuong tu. GNSS c6 thé bao gdbm hé
théng dinh vi toan cau (global positioning system, GPS), hé théng vé tinh dinh vi toan ciu
(global navigation satellite system, GLONASS), hé théng vé tinh dinh vi beidou (beidou
navigation satellite system, BDS), hé théng vé tinh quasi-zenith (quasi-zenith satellite
system, QZSS), va/hodc hé théng dinh vi ting cuong dua trén vé tinh (satellite based
augmentation systems, SBAS).

Dién thoai di dong 100 co thé thuc hién chitc ning 4m thanh nhu 1a phat nhac hodc ghi
4m thong qua moédun 4m thanh 170, loa 170A, bd nhan dién thoai 170B, micro 170C, va

gidc cim tai nghe 170D, bd xtt Iy tng dung, va tuong tu
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Cam bién 4p suét 180A dugc cAu hinh dé cam Gng tin hiéu 4p suat, va c6 thé chuyén
ddi tin hiéu 4p sut thanh tin hidu dién. Trong mot s6 phwong 4n, cim bién 4p sudt 180A
¢6 thé dugc bb tri trong man hinh hién thi 194.

Cam bién con quay hdi chuyén 180B c6 thé dugc céu hinh d& x4c dinh tu thé chuyén
dong cua dién thoai di dong 100. Trong mot s6 phuong an, cam bién con quay hdi chuyén
180 B ¢6 thé dugc st dung dé xac dinh cac van tbe goc cia dién thoai di dong 100 quanh
ba truc (cu thé, cac truc x, y, va z). Cam bién con quay hoi chuyén 180B ¢6 thé duge ciu
hinh dé thyc hién 6n dinh trong khi chup anh.

Cam bién 4p suét khi quyén 180C dugc chu hinh dé do 4p suét khi quyén. Trong mot
sb phuong an, dién thoai 100 tinh todn do cao dwa trén gia tri cua ap suét khi quyén duoc
do b&i cam bién ap sut khi quyén 180C, dé ho trg dinh vi va dan duong.

Cam bién tir tinh 180D bao gdm cam bién hiéu tmg Hall. Dién thoai di dong 100 c6
thé phat hién sy m& va dong ciia ndp da 14t bing cach sir dung cam bién tir tinh 180D.
Trong mot sé phuong 4n, khi dién thoai di dong 100 14 dién thoai nap gap, dién thoai di
dong 100 c6 thé phat hién su md va dong clia nép gap bang cach st dung cam bién tir tinh
180D. Ngoai ra, tinh nang nhu 1a mé khoéa tu dong cua ndp gap duoc thiét 1ap dua trén
trang thai ma/dong dugc phat hién cua nép da hozc trang thai mé/déng dugc phét hién cua
ndp gép.

Cam bién gia tdc 180E c6 thé phat hién do 16n cua gia toc clia dién thoai di dong 100
theo cdc huéng khac nhau (thuong theo ba truc). Khi dién thoai di dong 100 & trang thai
tinh, gia tri va huéng cua trong luc c6 thé dugc phat hién. Dién thoai di dong 100 c6 thé
con duoc cAu hinh dé nhan dang tu thé cua thiét bi dién tr, va dugc ap dung cho cac ung
dung nhu 13 chuyén huéng ngang/doc va méy dém budc chan.

Cam bién khoang cach 180F duoc cAu hinh dé do khoang cach. Dién thoai di dong 100
c6 thé do khoang cach bang hdng ngoai hoic laze. Trong mot s6 phuong 4n, trong kich ban
chup anh, dién thoai di dong 100 co thé do khoang cach bang cach sir dung cam bién
khoang cach 180F, dé thuc hién 1iy nét nhanh.

Cam bién tiém can quang 180G co thé bao gdm, vi du, di-6t phat quang (light emitting
diode, LED) va b do quang hoc nhu 1a di-6t quang. Di-6t phat quang c6 thé 1a di-6t phat
quang hdng ngoai. Dién thoai di dong 100 c6 thé phat ra anh sang hdng ngoai bang cach
st dung di-6t phat quang. Dién thoai di dong 100 phat hién dnh sang hong ngoai dugc phan

xa boi dbi twong gan d6 bing cach st dung di-6t quang. Khi anh sang dugc phan xa di dé
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phat hién, c6 thé xac dinh ring c6 dbi twong & gan dién thoai di dong 100. Khi 4nh sang
duoc phan xa khong du dé phat hién, dién thoai di dong 100 c6 thé x4c dinh rang khong c6
dbi twong & gan dién thoai di dong 100. Dién thoai di dong 100 c6 thé phat hién, bang cach
stt dung cam bién tiém can quang 180G, ring ngudi ding dit dién thoai di dong 100 gan
tai dé chuyén dbi, sao cho viéc tit man hinh tu dong dugc thuc hién dé tiét kiém nang
luong. Cam bién tiém can quang 180G co thé con dugc cAu hinh dé mé khoéa va khoa tu
dong man hinh trong ché do day nip da va ché do b tii.

Cam bién 4nh sang xung quanh 180L dugc cdu hinh dé cam tng d6 sang clia anh sang
xung quanh. Dién thoai di dong 100 c6 thé didu chinh thich tmg d6 sang ctia man hinh hién
thi 194 dva trén d6 sang dugc cam ng cua anh sang mdi truong xung quanh. Cam bién
anh sang xung quanh 180L c6 thé con dugc chu hinh dé didu chinh tr dong cin bang tring
trong khi chup anh. Cam bién 4nh sang xung quanh 180L c6 thé con phéi hop véi cam bién
tiém cin quang 180G dé phat hién xem dién thoai di dong 100 c6 & trang thai bo tui hay
khéng, bang cach d6 ngan chin viéc cham vo y.

Cam bién van tay 180H duoc cau hinh dé thu thap dau van tay. Dién thoai di dong 100
c6 thé thuc hién md khoa bang vén tay, truy cap khoa tmg dung, chup anh vén tay, tra 10
cude goi dua trén dau van tay, va tuong tu bang cach st dung tinh ning cia vén tay dugc
thu thap.

Cam bién nhiét do 1807 dugc cAu hinh dé phat hién nhiét d9. Trong mot s6 phuong an,
dién thoai di dong 100 thyc thi chinh sach xt Iy nhiét do bé’mg cach st dung nhiét do dugc
phat hién béi cam bién nhiét do 180J. Vi dy, khi nhiét do duge béo cdo bi cam bién nhiét
5 180] vugt qua ngudng, dién thoai di dong 100 giam hiéu suat ctia bo Xt Iy gén cam bién
nhiét do 1807, dé giam tiéu thu dién nang va thuc hién bao vé nhiét. Trong mot sb phuong
4n khac, khi nhiét d thdp hon ngudng khac, dién thoai di dong 100 lam nong pin 142 dé
tranh tit bat thudong dién thoai di dong 100 gay ra bsi nhiét do thap. Trong mdt s phuong
4n khéc, khi nhiét d6 thap hon ngudng khéc, dién thoai di dong 100 ting dién 4p dau ra
ctia pin 142, dé tranh tit bat thuong gdy ra boi nhiét do thap.

Cam bién cham 180K ciing dwoc goi 1a “bang diéu khién cham”. Cam bién cham 180K
6 thé duge bb tri trong man hinh hién thi 194, va cam bién cham 180K va man hinh hién
thi 194 tao thanh man hinh cam tng ma con dugc goi la “man hinh didu khién cam ung”’
Cam bién cham 180K dugc ciu hinh dé phat hién thao tac cham dugc thuc hién trén hodc

gén cam bién cham 180K. Cam bién cham c6 thé truyén thao tac cham dugc phat hién dén
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bd x1r ly ung dung, dé xac dinh loai su kién cham. Cam bién cham 180K cé thé cung cép,
trén man hinh hién thi 194, d4u ra hinh anh lién quan dén thao tac cham. Trong mot sb
phuong 4n khac, cam bién cham 180K c6 thé con duoc dat trén bé mat cua dién thoai di
dong 100, va dugc dat ¢ vi tri khac véi vi trf cia man hinh hién thi 194.

Cam bién dan truyén xwong 180M c6 thé nhan dugc tin hiéu rung. Trong mot s6
phuong an, cam bién dan truyén xwong 180M c6 thé nhan duogc tin hiéu rung clia xwong
rung cua b6 phan ddy thanh am cia con nguoi. Cam bién dan truyén xuong 180M co thé
tiép xUc voi mach dép cua con ngudi, va nhan tin hiéu huyét ap dap.

Main hinh hién thi 194 dugc cAu hinh dé hién thi giao dién hién thi ciia Gmg dung, va
twong ty. Man hinh hién thi 194 bao gém panen hién thi. Panen hién thi c6 thé sur dung
man hinh tinh thé 16ng (liquid crystal display, LCD), di-6t phat quang hiru co (organic
light-emitting diode, OLED), di-6t phat quang hitu co ma tran dong (active-matrix organic
light emitting diode, AMOLED), di-6t phat quang linh hoat (flex light-emitting diode,
FLED), Led nhé, Led siéu nho, oLed siéu nho, di-6t phat sang chim luong tir (quantum
dot light emitting diodes, QLED), va tong tu. Man hinh hién thi 194 ¢6 thé 1a man hinh
c6 thé gap lai. Trong mot s6 phuong 4n, dién thoai di dong 100 c6 thé bao gdbm mot hoic
N man hinh hién thi 194. O dédy, N 14 s6 nguyén duong 16n hon 1.

Trong phuong an nay cua sang ché, man hinh hién thi 194 cta dién thoai di dong 100
¢6 thé duge gap dé tao thanh nhiéu man hinh. M&i man hinh c6 thé bao gdm cam bién con
quay hdi chuyén 180B dugc ciu hinh dé do huéng (nghia 1a, vecto dinh hudng) ctia man
hinh twong tng. Dién thoai di dong 100 co thé xac dinh géc trong giita cac man hinh lién
ké dya trén do bién thién gdc clia hudng cua mdi man hinh va thu dugc qua viéc do dac.

Cén luu ¥ rang trong phuong 4n nay cla sang ché, man hinh c6 thé gap dugc (vi du,
man hinh hién thi 194) cta dién thoai di dong 100 c6 thé dugc gp lai dé tao thanh nhiéu
man hinh. M&i man hinh ¢6 thé bao gdm cam bién con quay hdi chuyén (vi du, cam bién
con quay hoi chuyén 180B) dugc céu hinh dé do huéng (nghia 13, vecto dinh hudng) cia
man hinh twong tng. Vi du, man hinh hién thi 194 cta dién thoai di dong 100 c6 thé dugc
gép lai dé tao thanh man hinh A va man hinh B. Trong trudong hop nay, man hinh A va man
hinh B ¢4 hai bao gdm céc cam bién con quay hoi chuyén 180B ma duoc cAu hinh tuong
tmg dé do huéng cia man hinh A va huéng cua man hinh B. Dién thoai di dong 100 c6 thé
x4c dinh géc trong gitra cdc man hinh lién ké dwa trén do bién thién goc clia dinh hudng

ctia mdi man hinh va thu dugc bang do dac.
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Vi du, man hinh c6 thé gap lai dugc cua dién thoai di dong 100 ¢o thé duoc gap lai dé
tao thanh man hinh A va man hinh B duoc thé hién trén Fig.4A. Cam bién con quay hoi
chuyén A duogc bb tri trén man hinh A, va cam bién con quay hoi chuyén B duoc bb tri trén
man hinh B. O ddy phuong 4n ctia sang ché mé ta nguyén ly bang cach sir dung cam bién
con quay hdi chuyén A do huéng (nghia 13, vecto dinh huéng cua hudng) ciia man hinh A,
nguyén ly bang cach sit dung cam bién con quay hdi chuyén B do huéng (nghia 13, vecto
dinh huéng) ciia man hinh B, va nguyén Iy bang cach sir dung thiét bi dién t& 100 tinh toan
goc trong o, gitta man hinh A va man hinh B dya trén huéng ciia man hinh A va huéng cua
man hinh B.

Heé toa do ctia cam bién con quay hdi chuyén 14 hé toa do dia ly. Nhu dugc thé hién
trén Fig.4B, géc toa do O cuia hé toa do dia ly dugc dit tai diém tai d6 vat mang (nghia 13,
thiét bi bao gdm cam bién con quay hdi chuyén, nhu 1a thiét bi dién t 100) dugc dat. O
day, truc x hudng vé phia dong (east, E) doc theo vi tuyén dia phuong, truc y huéng vé
phia bac (north, N) doc theo kinh tuyén dia phuong, va truc z huéng Ién trén doc theo
duong phap tuyén dia ly dia phuong. Truc z, truc x, va truc y tao thanh hé toa do hinh chir
nhat huéng bén phai. Mat phang duoc tao thanh boi truc x va truc y 12 mat phang ngang
dia phuong, va mat phang duoc tao thanh boi truc y va truc z 1a mat phang kinh tuyén dia
phuong. Do do, co thé hiéu rang hé toa do clia cam bién con quay hoi chuyén nhu sau: st
dung cam bién con quay hdi chuyén lam gbc toa do, st dung huéng huéng vé phia dong
doc theo vi tuyén dia phuong lam truc x, st dung huéng hudng vé phia béc doc theo kinh
do lam truc y, va st dung huéng hudng lén trén doc theo duong phép tuyén dia ly dia
phuong (nghia la theo huéng ngugc v6i duong phap tuyén dia 1y) lam truc z.

Dién thoai di dong c6 thé thu dugc, thong qua viéc do dac bang cach sir dung cam bién
con quay hdi chuyén dugc dit trong mdi man hinh, vecto dinh huéng cua hudéng cua mdi
man hinh trong hé toa dd clia cam bién con quay hoi chuyén dugc dat trong man hinh. Vi
du, tham chiéu dén hinh v& mit bén cta dién thoai di dong duge thé hién trén Fig.4A, vecto
dinh hudéng cua hudng ciia man hinh A trong hé toa do cua cam bién con quay hoi chuyén
A ma thu duogc bang cach do dac béi dién thoai di dong 1a vecto z1, va vecto dinh huéng
cta hudng cua man hinh B trong hé toa do cua cam bién con quay hoi chuyén B ma thu

duoc béng cach tinh toan boi dién thoai di dong 1a vecto z2. Thiét bi dién tir c6 thé tinh gbc
trong 0 gitta vecto z1 va vecto z2 bang cach st dung cong thirc (1): 6 = arc cos (%)

C6 thé hiéu thém duoc tir Fig.4A rang, do vecto z1 vudng géc v6i man hinh A va vecto z2
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vudng goc véi man hinh B, goc trong 0=180°—0 giita man hinh A va man hinh B ¢6 thé thu
duoc. Noi cach khac, dién thoai di dong c6 thé xac dinh goc trong o gitta man hinh A va
man hinh B dua trén vecto dinh hudéng (nghia 1a, vecto z1) cia huéng ciia man hinh A
trong hé toa d§ cta cam bién con quay hdi chuyén A ma thu dugc bang cach do dac va
vecto dinh huéng (nghia 13, vecto z2) ciia hudng clia man hinh B trong hé toa do cia cam
bién con quay hdi chuyén B ma thu duoc bang cach do dac.

Can luu y rang, mac du cac vi tri clia cac cam bién con quay hdi chuyén dugc dat trén
man hinh A va man hinh B khong chéng 14n, nghia la, cac géc toa do cua cac hé toa do cua
céc cam bién con quay hdi chuyén duge dit trén man hinh A va man hinh B khong chéng
14n. Tuy nhién, hai hé toa do c6 céc truc x song song, c4c truc y song song, va cac truc z
song song. Do do, co thé coi 1a cac hé toa dd cua cic cam bién con quay hdi chuyén duoc
dat trén man hinh A va man hinh B 1a song song. Bang cach nay, mic du vecto z1 va vecto
72 khong c6 cung hé toa dd, goc trong 6 gitta vecto z1 va vecto z2 dya trén cong thire (1)
do hai hé toa d0 c6 cac truc song song.

Trong mét s6 phuong 4n, goc trong . gitta man hinh A va man hinh B cling ¢6 thé dugc
do thong qua phdi hop ctia mot hodc nhiéu cam bién. Vi du, mot cam bién gia tdc c6 thé
dugc dat trén moi man hinh cia man hinh c6 thé gap lai dugc. Dién thoai di dong 100 (vi
du, bd xtt Iy 110) c¢6 thé do dac, bang cach sir dung cam bién gia tbc, gia tc chuyén dong
khi mdi man hinh duoc quay; va sau dd, tinh todn géc quay ctia mdt man hinh d6i v6i man
hinh khéc, nghia 13, goc trong o gitta man hinh A va man hinh B dua trén gia tbc chuyén
dong do dugc.

Trong mdt sé phuong an khac, cam bién con quay hdi chuyén ao co thé 14 cam bién
con quay hdi chuyén dugc tao thanh béi nhiéu cam bién khac. Cam bién con quay hoi
chuyén 4o c6 thé dugc cAu hinh dé tinh toan goc trong giita cac man hinh lién ké ctia man
hinh c6 thé gap lai duoc, nghia 13, géc trong a gitta man hinh A va man hinh B.

May anh 193 duoc cAu hinh dé ghi lai hinh anh tinh hogc video. May anh 193 c6 thé
bao gdm mdy anh trude va méy anh sau.

B0 nhé trong 121 ¢6 thé duge cdu hinh dé luu trit ma chwong trinh thuc thi may tinh.
Ma chuong trinh thuc thi bao gé)m cac 1énh. Béng cach chay cac 1énh dugce luu trit trong
b6 nhé trong 121, bd xir Iy 110 thuc thi cac img dung chirc nang khéc nhau va xu ly dit
liéu cua dién thoai di dong 100. BO nh¢ trong 121 co thé bao gébm ving luu trit chuong

trinh va vung luu trit dit liéu. Vung luu trit chuong trinh c6 thé luu trit hé didu hanh, ma
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phin mém cua it nhit mot ing dung (vi du, tng dung iQIYT hoic tmg dung WeChat), va
teong tu. Vung luu trir dir li€u co thé luu trir dit liéu (vi du, hinh anh va video) va tuwong tu
dugc tao ra boi dién thoai di dong 100 dugc st dung. Ngoai ra, bd nhé trong 121 ¢co thé
bao gém bd nhé truy cap ngﬁu nhién tdc do cao, hodc bd nhd bét bién nhu 13 it nhit mot
b0 nh¢ dia tir, bd nhd cuc nhanh, hoac bd nhd khé phai phé quat (universal flash storage,
UFS).

B nh¢ trong 121 ¢6 thé con luu trit ma phan mém cia phuong phap hién thi dugc dé
xudt trong cic phuong an ciia sang ché. Khi bo xtr Iy 110 chay ma phan mém, budc quy
trinh ctia phwong phap hién thi dugc thuc thi, dé trién khai hiéu ting hién thi twong tng.

Giao dién bd nhé ngoai 120 c6 thé duge cdu hinh dé két ndi v6i thé luu trit ngoai nhu
1a thé micro SD, dé m& rong kha nang luu trit ciia dién thoai di dong 100. Thé luu trit ngoai
giao tiép voi bd xir Iy 110 bing cach st dung giao dién bd nhé ngoai 120, dé thuc hién
chtrc nang luu trix dit liéu. Vi duy, file nhu la file hinh anh hodc file video dugc luu trit trong
thé Iuu trit ngoai.

Chéc chin 13, bd nhd ngoai ¢6 thé con luu trit ma phin mém ciia phuong phép hién thi
duoc dé xuét trong cac phwong 4n ctia sang ché. Khi bo xtt 1y 110 chay ma phan mém bang
cach stir dung giao dién bo nhd ngoai 120, bude quy trinh cua phuwong phap hién thi dugc
thue hién, dé trién khai hiéu Gng hién thi twong tmg.

Nut 190 bao gém nut bat ngudn, nut 4m luong, va tuong tw. Nat 190 c6 thé 1 nut co
hoc, hodc c6 thé 1a phim cam tng. Dién thoai di dong 100 c6 thé nhan dau vao nit va tao
ra ddu vao tin hiéu nut lién quan dé nguoi ding cai dit va diéu khién chirc ning cia dién
thoai di dong 100. Dong co 191 ¢6 thé tao ra sy nhic rung. Pong co 191 ¢6 thé duge ciu
hinh dé tao ra su nhéc rung cho cudc goi dén, va c6 thé con duge cAu hinh thém dé tao ra
phan hdi rung cham. Vi du, cac thao tadc cham dugc thuc hién trén cac tmg dung khac nhau
(vi du, chup anh va phat am thanh) c6 thé twong tng véi cac hiéu ing phan hoi rung khac
nhau. Bo chi thi 192 ¢6 thé 1a den chi bao, c6 thé dwoc ciu hinh dé chi thi rang trang thai
sac va doi pin, va co thé con dugc cAu hinh dé chi thi tin nhin, cudc g0i nhd, thong béo, va
twong tu. Giao dién thé SIM 195 dugc cAu hinh dé két ndi voi thé SIM. Thé SIM ¢6 thé
dugc chén vao giao dién thé SIM 195 hodc dugc tach khdi giao dién thé SIM 195, dé thuc
hién két ndi vai va tach khoi dién thoai di dong 100.

C6 thé hiéu rng c4c thanh phin duogc thé hién trén Fig.3 khong tao thanh gi6i han déi

v6i dién thoai di dong 100. Pién thoai di dong 100 c6 thé con bao gdm nhiéu hon hodc it
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hon cac bd phan so v6i cac bd phan duge thé hién trén hinh v&; hodc mot s6 bo phan co thé
duoc két hop, hodc mot sb b phan c6 thé duoc tach ra; hodc nhiing cach bd tri bd phan
khéc nhau c6 thé dugc sir dung.

Sau dady mo ta qua trinh thyc hién cia phuong phép hién thi biéu tugng tmg dung dugc
dé xuét trong cac phuong an cua sang ché. Sau ddy dugc mo ta bang cach sir dung dién
thoai di dong 100 (dién thoai di dong c6 thé gap lai dugc) lam vi du. Céc giai phép trong
cac phuong an cua sang ché ¢6 thé dugc ap dung cho thiét bi bét ky voi man hinh twong
d6i rong, nhung ciing c6 thé dugc 4p dung cho thiét bi véi man hinh nho. Piéu nay khong
bi gi6i han trong sang ché.

Cac thuat ngit dugc st dung trong cac phuong an sau day chi don thudn nham muc
dich md ta cac phuong an cu thé khong phai nham dé gidi han sang ché. Cac thuat ngit
“mot”, “phia trén”, “didu nay” cua cac dang so it dugc st dung trong phan mb ta va cac
yéu cau bao ho dinh kém cia sang ché ciing nham dé bao gb6m nhiéu dang nhur 12 “mot
hodc nhiéu”, trir khi dugc quy dinh trong ngit canh rd rang. Cén hiéu thém ring, trong cac
phuong 4n cua sang ché, “mdt hodc nhiéu” thé hién mot, hai, hoic nhiéu hon hai, va
“va/hodc” md ta chi mdi quan hé lién quan dé mé ta cac dbi twong lién quan va thé hién
réng ba mdi quan hé c6 thé tdn tai. Vi du, A va/hodc B c6 thé thé hién ba truong hop sau
day: Chi A ton tai, ca A va B t0n tai, va chi B tdn tai. O ddy, A hodc B ¢6 thé 14 6 it hodc
s6 nhidu. Ky tu */ thuong thé hién méi quan hé “hoic” gitta cac di tugng lién quan.

Viéc dé cap dén “phuong an”, “mot s6 phuong 4n”, hodc twong tw dugc md ta trong
sang ché thé hién ring mot hodc nhiéu phuong 4n cua sing ché bao gdm cac tinh ning, cac
két cu cu thé, hoic cac tinh niang dugc md ta c6 tham chiéu dén cac phuong an. Do do,
nhing nodi dung thé hién: “trong mdt phuong 4n”, “trong mot sd phuong 4n”, “trong cac
phuong &n khéc”, va tuong tu xuét hién trong cac phan khac nhau cua sang ché khong nhét
thiét @& cap dén cung phuong an nhung thé hién “mot hoic nhidu nhung khong phai tat ca
cac phuong an”, trir khi dugc néu cu thé. Cac thuét ngir “bao gdm”, “chira”, “c6”, va nhiing
bién thé cua chung tit ca thé hién “bao gdm nhung khong gi6i han”, trir khi duge néu cu
thé.

Can luu ¥ rang ving DOCK ciing ¢ thé duoc goi la ving cira s6 16 tit. Trong phan
md ta sau day, DOCK va cira s6 16i tit co thé duge st dung thay thé cho nhau. Tuy nhién,
DOCK va ctra s 16i tt 1a cac khai niém dé mé ta cing mot ving chirc ning va c6 thé dugce

st dung nhu nhau.
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Fig.5A(a), Fig.5A(b) va Fig.5A(c) 1a so dd dang gian dd cia trang thai vat 1y cia dién
thoai di dong géap vao trong theo phuong an cua sang ché. Thiét bj dién tr bao gdbm man
hinh hién thi thtt nhat 21 va man hinh hién thi thir hai 22. Man hinh hién thi tht nhat 21 1a
man hinh ma khong thé gép lai dugc, va man hinh hién thi thi hai 22 1a man hinh ma c6
thé gap lai duoc. Nhu duge thé hién trén Fig.5A(a), Fig.5A(b) va Fig.5A(c), man hinh hién
thi thir nhat 21 ¢6 thé goi 1a man hinh bén ngoai, hodc man hinh tht cép, hodc twong tw; va
man hinh hién thi thtt hai 22 ¢6 thé goi 1a man hinh bén trong, hoic man hinh so cap, va
tuong tu. Can luu ¥ rang goc trong gitta man hinh hién thi thi nhit 21 va man hinh hién
thi thir hai 22 dugc thé hién trén Fig.5A(a), Fig.5A(b) va Fig.5A(c) 1a 0 d9. Khi goc trong
gitta man hinh hién thi thi nhat 21 va man hinh hién thi thir hai 22 12 30 d9, vi du, diéu nay
dugc thé hién trén Fig.5A(b). Khi goc trong giita man hinh hién thi tht nhat 21 va man
hinh hién thi th hai 22 12 180 d0, vi du, didu nay duoc thé hién trén Fig.5A(c), man hinh
hién thi thir hai 22 & trang thai m& ra. Can luu y rang trang thai vat 1y gdp vao trong, man
hinh hién thi thr nhat 21 va man hinh hién thi thir hai 22 13 hai man hinh hién thi doc lap
tuong hd.

Fig.5B 14 so db dang gian db ctia trang thai vat Iy cla dién thoai di dong gap ra ngoai
theo phuong 4n cta sang ché. Thiét b dién tir 100 bao gdm man hinh hién thi tht nhat 31
va man hinh hién thi tht hai 32. Nhu duoc thé hién trén Fig.5B(a), Fig.5B(b), va Fig.5B(c),
man hinh hién thi thtr nhat 31 ¢6 thé goi 12 man hinh bén ngoai, hodc man hinh thi cép,
hodc twong tu; va man hinh hién thi tht hai 32 ¢6 thé goi 1a man hinh bén trong, hodc man
hinh so cip, va twong tu. Can luu ¥ rang goc trong gifta man hinh hién thi thi nhat 31 va
man hinh hién thi tht hai 32 duoc thé hién trén Fig.5B(a) 1a 0 d. Khi goc trong gitta man
hinh hién thi thit nhat 31 va man hinh hién thi thi hai 32 12 90 d6, vi du, diéu nay dugc thé
hién trén Fig.5B(b) Khi géc trong giita man hinh hién thi thr nhat 31 va man hinh hién thi
thtr hai 32 1a 180 d9, nhu duogc thé hién trén Fig.5B(c), man hinh hién thi 33 12 man hinh
hién thi duoc tao thanh khi man hinh hién thi tht hai 32 va man hinh hién thi thi nhét 31
trong cing mat phiang. Can luu y rang trang thai vét 1y gap ra ngoai, khi thiét bi dién tir 100
& trang théi gap lai, man hinh hién thi 1a man hinh hién thi tht nhat 31; va khi thiét bi dién
tir 100 & trang thai mé ra, man hinh hién thi 33 bao gdm man hinh hién thi thir nhat 31 va
man hinh hién thi thir hai 32.

Trong phuong 4n nay cua sang ché, phuong phép hién thi biéu tuong tng dung c6 thé

ap dung cho thiét bi dién tir gap vao trong, cling c6 thé ap dung cho thiét bi dién tir gp ra
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ngodi, va con ¢6 thé ap dung cho thiét bi dién tir c6 thé gap lai c6 ba hodc nhiéu hon bd
phén man hinh va thiét bi dién tir c6 man hinh cudn. Trong sang ché, sau day mé ta phuong
phap trong sang ché bang cach sir dung chit yéu dién thoai di dong gap vao trong lam vi
du.

Cén luu ¥ rang, bt ké thiét bi dién tir gap vao trong hodc thiét bi dién tir gap ra ngoai,
khi thiét bi dién tt & trang thai gp lai, pham vi hién thi ctia man hinh hién thi 13 twong d6i
nhé; va khi thiét bi dién tir & trang thai mé ra, pham vi hién thi ctia man hinh hién thi ting
1én. Khi man hinh hién thi 12 man hinh nhé, do khong gian man hinh bi giéi han, man hinh
hién thi c6 kha ning 4p dung nhiéu hon cho viée xir Iy tc vu nhanh khéan cép, vi dy, kich
ban st dung tng dung nhu 1a goi, thanh toan, va bé qua bai hat. Khi man hinh hién thi 1a
man hinh 16n, khong gian st dung man hinh 16n hon va phan sir dung man hinh 16n hon
dugc tao ra cho nguoi dung. Kich ban nhu 13 video, phim, chinh stra hinh anh, va sang tao
tré nén thuong xuyén hon. Thao tac da tic vu cling tré thanh c¢6 kha nang. Nguoi dung can
m& nhanh nhiéu tng dung, va chuyén do6i hiéu qua gitta cac tng dung hodc sit dung nhiéu
tng dung két hop.

Trong mdt s6 phuong an, bd xir Iy 110 trong dién thoai di dong 100 c6 thé phat hién
thtr nhit gdc trong gifta man hinh hién thi thir nhat 21 va man hinh hién thi tht hai 22. Khi
gbc trong gifta man hinh hién thi thir nhat 21 va man hinh hién thi thi hai 22 bang 0 d9,
nghia 1a, dién thoai di dong 100 & trang thai géap lai, man hinh hién thi cta dién thoai di
ddng 100 1a man hinh hién thi th nhit 21. Khi géc trong gifta man hinh hién thi thir nhat
21 va man hinh hién thi tht hai 22 bang 180 d6, nghia 13, dién thoai di dong 100 & trang
thai gap lai, man hinh hién thi ctia dién thoai di dong 100 1 man hinh hién thi tht hai 22.

Nhu duge thé hién trén Fig.6(a) va Fig.6(b), khi dién thoai di dong 100 & trang thai
gap lai, c6 thé tham chiéu so dd dang gian dd ciia giao dién nguoi dung dugce thé hién trén
Fig.6(a). Ving DOCK trong giao dién ngudi dung 600 c6 thé bao gdm biéu tuong tmg
dung ¢d dinh 601, vi du, biéu tuong ung dung “Pién thoai”, biéu tuong ung dung “Tin
nhin”, biéu trong tng dung “May anh”, va biéu tugng ting dung “Cai dit”. Goc trong giita
man hinh hién thi tha nh4t 21 va man hinh hién thi thir hai 22 bang 180 d9, tham chiéu dén
so d6 dang gian d6 cua giao dién ngudi dung duge thé hién trén Fig.6(b), ving DOCK
trong giao dién nguoi dung 610 ¢o thé bao gdbm biéu tuong tmg dung c¢b dinh 601 va biéu
tugng tmg dung dugc thém méi 611. Biéu tuong tmg dung c¢b dinh 601 12 bdn biéu twong

ung dung dugc chira trong ving DOCK trén man hinh hién thi thr nhé4t 21. Biéu tugng tmg
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dung duoc thém mai 611 bao gdm biéu tuong tng dung "WeChat" va biéu tugng (mg dung
"Weibo". Can luu ¥ rang sb lugng cia cac biéu twong tmg dung trong ving DOCK trong
sang ché 1a khong bi gi6i han. Vi duy, ¢6 thé c6 ba bidu tugng Gmg dung. Ngoai ra, s6 lwong
cac biéu trong tmg dung duge thém méi ciing khong bi gisi han. Vi dy, c6 thé c6 nam biéu
tuong dugc thém mai.

Pé d& dang md t4, trong sang ché nay, biéu twong tng dung trong ving DOCK dugc
ky hiéu 1a X, va bidu tuong tmg dung dugc thém méi duge ky hiéu 1a Y. Sau day chu yéu
mo ta chi tiét biéu tugng Gmg dung duoc thém méi Y.

Trong kich ban 1, dién thoai di dong 100 co thé thém, trong vung DOCK, biéu tuong
ctia tng dung duogc sir dung gan day boi ngudi ding.

Trong mdt sb phuong 4n, dién thoai di dong 100 c6 thé hién thi biéu tugng clia ing
dung duoc st dung gan day trong phan biéu twong ing dung duoc thém méi dya trén thoi
quen st dung ctia nguoi dung. Do d6, nguoi dung cham truc tiép vao biéu tuong trong
vung DOCK, va khong can phai chuyén thudng xuyén céc giao dién hogc tim kiém biéu
tuong tng dung tir giao dién da tmg dung, dé cai thién trai nghiém nguoi dung.

Trong céch trién khai c6 thé, dién thoai di dong 100 c6 thé phan phdi hang doi v6i d0
dai duoc @it trude cho ung dung dugce thém méi. Quy ludt “vao trude ra trude” dugc ap
dung cho hang dg¢i. Hang dgi ghi ID cia ung dung (application, APP) duoc st dung gin
day boi nguoi dung. Thiét bi dién tir c6 thé din ra hang doi dé hién thi, tai vi tri cia biéu
tugng (mg dung duogc thém mdi dua trén IP ciia APP duoc ghi trong hang dgi, APP dugc
sit dung gan ddy boi nguoi diung. Vi duy, gia dinh rang d6 dai cia hang doi 14 4, nghia 1a,
dién thoai di dong 100 c6 thé ghi, trong hang doi, thong tin ID cta bbn tng dung dugc sir
dung gin day bdi nguoi ding; va sau d6 dan ra hang doi dé bd sung va hién thi cac biéu
tugng ing dung twong tng vdi cac ID cua bdn timg dung trong hang doi trong ving DOCK.

Can hiéu rang tmg dung dugc lru trit trong hang doi trong ing dung ndy cua sang ché
c6 thé bao gbém tng dung duge c¢b dinh trong ving DOCK, hogc ¢6 thé khong bao gom
g dung dugc ¢ dinh trong ving DOCK.

Vidu 1:

Fig.6(a) va Fig.6(b) dugc su dung lam vi du. Khoang thoi gian tir 7:00 dén 12:00 cta
budi sang duoc sir dung lam vi du. Gia dinh rang trinh ty trong d6 ngudi ding mé cac APP
trong khoang thoi gian nay la WeChat va Weibo. Vi du, khi thoi gian tai d6 nguoi dung

cham vao biéu tuong ung dung “WeChat” 1a 7:00 vao budi sang, va thoi gian tai d6 nguoi
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dung cham vao biéu twong tng dung “Weibo” 1a 7:15 vao bubi sang dién thoai di dong 100
6 thé Tuu trit theo tudn tu cac ID cua cac biéu tuong tng dung trong hang doi da dugc
thiét 1ap trudce theo trinh tu thoi gian trong d6 ngudi dung cham vao cac biéu twong Ung
dung. Vi du, hang dg¢i luu trit thong tin ID ctiia WeChat va Weibo. Trong trudng hop nay,
dién thoai di dong 100 c6 thé din ra hang doi da duogc thiét 1ap trude, va thém va hién thi
cac biéu tugng APP tuong ting véi cdc ID ciia APP duge luu trit trong hang doi trong ving
DOCK. Vi du, so dd dang gian dd duoc thé hién trén Fig.6(b), cling véi bi€u tuong tng
dung dugc ¢ dinh 501, biéu tuong ung dung “WeChat” va biéu tuong tmg dung “Weibo”
dugc thém méi trong vung DOCK.

Vidu 2:

Tham chiéu dén Fig.7(a) va Fig.7(b), gia dinh ring giao dién ngudi dung cua dién thoai
di déng 100 o trang thai gap lai duoc thé hién trén Fig.7(a), va giao dién ngudi dung 600
bao gdm biéu tuong ung dung dugc ¢b dinh 701 trong ving DOCK. Khi (g dung dugc
mé& boi nguoi dung 1a ing dung dugc ¢b dinh trong ving DOCK, gia dinh rang trinh tu
thoi gian trong d6 nguoi dung cham vao cac APP tir sang dén chiéu 12 Dién thoai, May
anh, va WeChat, va trinh tu trong d6 hang doi luu trit cac ID ctia APP 1a Dién thoai, May
anh, va WeChat. Giao dién nguoi dung cta dién thoai di dong 100 trong trang thai mo ra
duoc thé hién trén Fig.7(b). Trong trudng hop nay, khi dién thoai di dong 100 dan ra hang
doi, biéu tugng Gng dung Dién thoai, biéu tugng Ung dung may anh va biéu tuong Ung
dung WeChat co thé dugc thém vao tudn tu trong ving DOCK, vi dy, vuing DOCK dugc
thém méi 711 trén Fig.7(b). C6 thé hiéu rang khi c6 s6 luong twong dbi 16n cac biéu twong
ung dung trong vung DOCK, dé hién thi nhiéu hon Ung dung dugc sir dung gan day béi
nguoi dung, biéu tugng ng dung duoc c¢b dinh ¢6 thé khong duoc hién thi 1ap lai tai vi tri
biéu tugng tng dung dugc thém mdi, dé cai thién viéc sit dung man hinh.

Cén luu ¥ rang, trong sang ché, néu cac ID ctia APP dugc luu trit trong hang doi bao
g6m ID cuia ung dung dugc cb dinh, dién thoai di dong 100 c6 thé loc ra tw dong biéu tuong
tmg dung dugc ¢b dinh khi din ra hang doi, va sau d6 thém vao tuan ty va hién thi bicu
tugng tng dung khéc trong vung DOCK.

Vidu 3:

Hang doi ghi lai trinh tu trong d6 ngudi dung su dung cic APP trong trang thai gép
man hinh. Trong trudng hgp nay, khi dién thoai di dong 100 ¢ trang thai mo ra, dién thoai
di dong 100 c6 thé thém vao va hién thi cac APP trong ving DOCK theo trinh tu trong d6
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nguoi dung st dung cic APP trong trang thai gap lai. Gia dinh rang trang thai gdp man
hinh, trinh tu trong d6 nguoi dung cham vao cac APP 1a WeChat, Bo suu tép, va Lich. Khi
man hinh dugc mé ra, cac mg dung cuia WeChat, B suu tap, va Lich ¢o thé dugc thém
vao biéu twong tng dung trong ving DOCK va dugc hién thi trong ving DOCK.

Chéc chén 1, c6 thé hiéu rang sb lugng cac biéu twong tng dung dugc luu trit trong
hang doi c6 thé con 16n hon hodc bang vé6i sd lugng cac APP duge st dung boi ngudi dung
trong trang thai gdp man hinh.

Vidu 4:

Hang doi ghi lai trinh tu trong d6 ngudi ding s dung cac APP trong trang thai mo
man hinh. Trong truong hop nay, khi dién thoai di dong 100 phat hién rang goc trong giita
hai man hinh hién thi bing 180 do, nghia 13, man hinh hién thi & trang thai mé ra, dién
thoai di dong 100 c6 thé luu trit cac biéu tuong cia cac ID cua APP trong hang doi theo
trinh tu trong d6 nguoi dung cham vao cac APP trong trang thai mé man hinh. Sau do, dién
thoai di dong 100 c¢6 thé din ra hang doi, va thém vao va hién thi cac biéu tugng APP twong
g véi cac ID ctia APP dugc luu trir trong hang doi trong vung DOCK.

Nhu duge thé hién trén Fig.8(a), gid dinh rang giao dién ngudi dung khéi tao cua dién
thoai di dong 100 & trang thai md ra la giao dién nguoi dung 800. Giao dién nguoi dung
800 bao gdm biéu twong ting dung dugc c¢b dinh 801 trong viing DOCK, biéu tuong ing
dung Bo suu tap 802, biéu twong img dung WeChat 803, va biéu tuong tng dung Lich 804.
Gia dinh ring trinh tu trong d6 ngudi dung cham vao cac APP trén giao dién nguoi dung
800 tuan tu 1a biéu tuong ung dung WeChat 803, biéu tuong ung dung Lich 804, va biéu
tuong ung dung B suu tdp 802. Trong truong hop nay, trinh tw APP dugc luu trir trong
hang doi 1a giéng v6i trinh tu trong d6 nguoi dung cham vao cac APP. Khi dién thoai di
dong 100 dan ra hang doi, biéu tugng ung dung WeChat 803, biéu tugng Ung dung Lich
804, va biéu tugng ing dung B suu tp 802 ¢ thé dugc thém vao tudn tu va duoc hién
thi trong ving DOCK. Vi duy, nhu duoc thé hién trén Fig.8(b), cic biéu twong tng dung
trong vung DOCK trong giao dién nguoi dung 810 tir trdi sang phai tuan tu 12 biéu tugng
ung dung dugc ¢ dinh 801, biéu tuong ing dung WeChat 803, biéu tugng ung dung Lich
804, va biéu tuong ing dung Bo suu tap 802.

Cén luu y rang trong phuong 4n ndy cla séng ché, thoi gian thiét 1ap trude 6 thé dugc
thiét 1ap giita viéc cham vao APP béi ngudi ding va viéc hién thi APP trong ving DOCK.

Vi du, sau khi nguoi dung cham vao APP, APP dugc cham béi nguoi dung co thé duoc
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thém vao va duogc hién thi trong ving DOCK sau thoi gian 16n hon hodc bang 5s.

Cén hiéu ring giao dién nguoi ding khdi tao cla dién thoai di dong 100 & trang thai
mé ra c6 thé dugc hidu 1a giao dién ngudi dung khi ngudi ding da khong sir dung bat ky
APP nao khi dién thoai di dong 100 & trang thai mé ra.

ViduS:

Khi hang doi ghi trinh tu trong d6 nguoi dung st dung cdc APP trong trang thai gap
man hinh va trinh tu trong d6 nguoi ding st dung cac APP trong trang thai m¢ man hinh
dién thoai di dong 100 c6 thé ghi lai riéng r&, dyua trén trang thai gdp cia man hinh, trinh
tu trong d6 ngudi ding cham vao cac APP trong trang théi gép lai va trinh tu trong dé
nguodi dung cham vao cac APP trong trang thai mé ra; va sau do ghi lai trinh tw vi€éc cham
vao cac ID ctia APP trong hang doi. Khi phat hién rang man hinh & trang thai mo ra, dién
thoai di dong 100 thém vao va hién thi cac biéu tuong cua cac APP twong Gmg trong ving
DOCK theo trinh tu cua cac ID cua APP va dugc luu trit trong hang doi. Ngoai ra, trong
phwong 4n nay cuia sang ché, biéu tuong Gmg dung trong ving DOCK ¢6 thé dugc cap nhat
theo thoi gian thuce theo trinh ty trong d6 nguoi dung su dung cac APP.

Nhu duge thé hién trén Fig.9(a), Fig.9(b), Fig.9(c) va Fig.9(d), gi4 dinh ring khi dién
thoai di dong 100 & trang thai gap lai, c6 thé tham chiéu Fig.9(a) d6i véi giao dién ngudi
ding. Gia dinh rang APP duogc cham béi nguoi dung trong giao dién nguoi dung 900 1a
g dung Dién thoai 901. Khi dién thoai di dong 100 phat hién rang man hinh & trang thdi
mo ra, cac APP dugc cham baoi nguoi dung trong trang thdi mé ra (tham chidu dén giao
dién ngudi dung 910 duogc thé hién trén Fig.9(b)) theo tuan ty 12 tng dung WeChat 902 va
tmg dung mday anh 903. Trinh tu cta cac ID cia ung dung va duogc luu trit trong hang doi
1a Dién thoai, WeChat, va M4y anh. Dién thoai di dong 100 dan ra hang doi dé thém vao
va hién thi ba biéu twgng tng dung trong ving DOCK, nghia 1a, Dién thoai, WeChat, va
May anh, vi du, nhu dugc thé hién trong giao dién ngudi dung 920 trén Fig.9(c).

Cén luu ¥ rang khi nguoi ding cham vao s6 lwong tuong ddi 16n cac APP, biéu tugng
cua APP duoc cham trudce cé thé duoc thay thé bsi biéu tugng cua APP dugc cham sau. Vi
du, trén Fig.9(a), Fig.9(b), Fig.9(c) va Fig.9(d), gia dinh rang trinh tu cua cc ID ctiia APP
va dugc luu trit trong hang dgi 1a Dién thoai 901, WeChat 902, Mdy anh 903, Lich 904, va
Cai dit 905. Cac biéu tuong tng dung duoc hién thi méi trong ving DOCK ciing ¢ thé 1a
cac biéu tuong ung dung May anh, Lich, va Cai dit, vi dy, nhu dugc thé hién trong giao

dién nguoi dung 930 trén Fig.9(d.) Néi cach khac, dién thoai di dong 100 ¢o thé cap nhat
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biéu tuong Ung dung trong ving DOCK dua trén trang thai st dung gin ddy ciia ngudi
dung.

Trong phuong &4n nay cua sang ché, khi dién thoai di dong 100 thuc hién twong tac &
trang thai mé ra va trang thai gép lai, hd so st dung trude d6 ciia nguoi dung co thé dugc
gift lai ddi véi biéu twong ting dung trong ving DOCK.. Vi du, gia dinh rang giao dién dugc
thé hién trén Fig.9(c) duoc diéu chinh dén trang thai gap lai, va sau d6 man hinh dugc diéu
chinh dén trang thai mé ra. Trong truong hop nay, giao dién nguoi ding co thé con dugc
hién thi dwva trén giao dién dugc thé hién trén Fig.9(c).

Trong mdt s& phuong an khac, biéu twong tng dung duoc st dung gin day dugc thém
méi vao ving DOCK cua dién thoai di dong 100 c6 thé phii hop véi tmg dung dang chay
4n. Khi dién thoai di dong 100 phat hién thao tac thir nhat ctia ngudi dung, va thao téc th
nhét c6 thé dong lai thi cong tng dung twong ing bdi nguoi dung trong qua trinh da tng
dung, dién thoai di dong 100 co thé x6a biéu tuong ung dung twong tmg dugc thém maéi
vao ving DOCK tai cing thoi gian. Vi du, tham chiéu dén Fig.10(a), Fig.10(b), va
Fig.10(c), gia dinh ring cac biéu twong tmg dung dugc thém méi trong DOCK cua dién
thoai di dong 100 bao gé)m WeChat 1001, Weibo 1002, va Thoi tiét 1003. Vi dy, nhu duoc
thé hién trén Fig.10(a), khi dién thoai di dong 100 phat hién qua trinh dong ing dung “Thoi
tiét” boi nguoi dung trong qué trinh 4n hodc qua trinh da Gng dung, vi du, nhu dugc thé
hién trén Fig.10(b), dién thoai di dong 100 c6 thé x6a biéu tugng tng dung “Thoi tiét”
trong vung DOCK. Vi du, tham chiéu Fig.10(c).

Can luu ¥ rang trong qua trinh da (mg dung dugc thé hién trén Fig.10(b), nguoi dung
c6 thé két thic qud trinh theo cach trugt qua trinh “Thoi tiét” 1011 1én trén. Nguoi ding
ciing c6 thé két thiic tit ca cdc qué trinh tmg dung bang viéc cham vao biéu twong 1012.

Van trong phuong 4n khac, khi dién thoai di dong 100 phat hién thao tac thir nhat ctia
nguoi dung. Thao tac thu nhét c6 thé 1a viéc nguoi dung dong thu cong tmg dung twong
g trong qua trinh da ing dung. Dién thoai di dong 100 co6 thé khong x6a ﬂrng dung duogc
thém mai tuong tng trong vung DOCK. Vi duy, gia dinh ring cac biéu tuong tmg dung
duoc thém méi trong DOCK cua dién thoai di dong 100 bao gdm WeChat, Weibo, va Thoi
tiét. Khi dién thoai di dong 100 phét hién ring nguoi ding dong qua trinh ing dung “Thoi
tiét” trong qu4 trinh 4n hodc trong qua trinh da tng dung, biéu tuong ung dung “Thoi tiét”
c6 thé duoc giit lai trong ving DOCK khéng thay dbi. Khi nguoi ding di chuyén chu dong
biéu tuong “Thoi tiét” khoi ving DOCK, biéu turgng tmg dung “Thoi tiét” khong dugce the
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hién trong vung DOCK..

Cén lvu vy rang hang doi véi do dai duge thiét 1ap trudc trong phwong 4n ndy cla sang
ché ¢6 thé thay dbi tw dong. Vung gap lai ctia man hinh cang rong thé hién d6 dai hang doi
dang dai va nhiéu biéu tugng tmg dung hon ¢6 thé dugc hién thi trong ving DOCK. Vi du,
gia dinh ring d6 dai duoc thiét 1ap trudc cua hang doi 1a 6. Khi dién thoai di dong 100
duge chuyén tir trang thai gap lai sang trang thai m& ra, do dai dugc thiét 14p trude cua
hang doi c6 thé thay dbi tir 6 dén 10, va s6 luong cac biéu twong tmg dung dugc thém méi
trong ving DOCK ¢6 thé 14 10 hodc c6 thé 12 6.

Ngoai ra trong phuong 4n nady cua sang ché, khi man hinh cua dién thoai di dong 100
O trang thai gap lai, biéu tugng Gng dung trong ving DOCK 1a biéu tuong Ung dung dugc
¢ dinh. Khi man hinh cia dién thoai di dong 100 & trang thai m& ra, biéu tugng Gng dung
trong vung DOCK 1a biéu tugng cta tmg dung dugc sit dung gan day boi ngudi ding. No6i
cach khac, khi man hinh & trang thai mé ra, dién thoai di dong 100 khong hién thi biéu
tuong ung dung dugc c¢b dinh.

Vi du, khi dién thoai di dong 100 & trang thai gap lai, biéu tugng Gmg dung trong ving
DOCK c¢6 thé duoc thé hién trén Fig.11(a). Vi du, biéu tugng tmg dung trong ving DOCK
c6 thé bao gdm Dién thoai, Tin nhin, va Méy anh. Khi dién thoai di dong 100 & trang thai
mo ra, gia dinh rang cac APP duogc sit dung gin day béi ngudi dung 1a WeChat, Weibo, Cai
dat, va Bo suu tp. Trong truong hop nay, tham chiéu dén Fig.11(a) dbi véi biéu twong g
dung trong ving DOCK khi dién thoai di dong 100 ¢ trang thai mo ra.

Cén luu ¥ rang trong phuong 4n duoc thé hién trén Fig.11(a) va Fig.11(b), tng dung
duoge st dung gan day bai ngudi ding 6 thé 1a ung dung dugc stir dung gan day bdi ngudi
duing khi man hinh & trang théi gap lai, hodc c6 thé 1a ing dung dugc st dung gan déy béi
ngudi dung khi man hinh ¢ trang thai mé ra, hodc cé thé 1a ing dung gan day dugc sir dung
bdi nguoi dung khi man hinh & trang thai gép lai va khi man hinh ¢ trang thai mé ra.

Ngoai ra, trong phuong 4n nay cua sang ché, biéu twong tng dung duoc cb dinh c6 thé
khong duoc thiét 1ap trong vimg DOCK. Noéi cach khac, tat ca cac biéu tugng ung dung
trong vung DOCK 1a tat ca cac ung dung dugce sir dung thudng xuyén bdi nguoi dung. Cu
thé, cac truong hgp sau dugce bao gém:

Trong trudmg hop thir nhét, biéu twong tmg dung trong vang DOCK khi dién thoai di
dong 100 6 trang thai gap lai la biéu twong cia tmg dung dugc st dung gan day béi nguoi

dung ¢ trang théi gép lai. Khi man hinh hién thi cta dién thoai di dong 100 & trang thai m&
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ra, biéu twong Ung dung trong ving DOCK c6 thé 14 biéu twong cia tmg dung dugc st
dung gan day bdi ngudi ding trong trang thai gap lai. Chéc chén 13, c6 thé hiéu rang trong
truomg hop nay, ngudi dung khong st dung APP khéc khi man hinh & trang thai mé ra.

Nhu duge thé hién trén Fig.12A(a) va Fig.12A(a), so dd dang gian db ciia giao dién
cua dién thoai di dong 100 & trang thai gap lai co thé dugc thé hién trén Fig.12A(a). Gia
dinh ring cac tng dung duoc sir dung gan dy béi ngudi ding & trang thai gap lai bao gb6m
May anh, Dién thoai, vda WeChat, va trinh tu trong d6 nguoi dung st dung cac APP va duoc
ghi lai trong hang doi 1a May anh, Dién thoai, va WeChat. Do do, biéu twong ting dung
trong ving DOCK cua dién thoai di dong 100 & trang thai gap lai c6 thé dugc thé hién trén
Fig.12A(b).

Nhu duoc thé hién trén Fig.12B(a), Fig.12B(b), va Fig.12B(c), khi biéu tuong ting
dung trong vung DOCK cua dién thoai di dong & trang thai gép lai la biéu tuong clia tng
dung duoc sit dung gin diy bdi ngudi dung & trang thai gap lai, nhu dugc thé hién trén
Fig.12B(a), néu phat hién ra 13 dién thoai di dong 100 & trang thai mé ra, biéu tuong tng
dung trong ving DOCK cua dién thoai di dong 100 c6 thé 14 biéu tuong cua ung dung dugc
sit dung gan day béi ngudi ding trong trang thai gap lai. N6i cach khac, biéu tuwong ung
dung trong ving DOCK vén khong thay ddi. Nhu dugc thé hién trén Fig.12B(b), cac biéu
tuong tng dung trong ving DOCK cua dién thoai di dong 100 & trang thai mé ra co thé 1a
céc biéu tugng ing dung May anh, Pi¢n thoai, va WeChat.

Trong truong hop tht hai, biéu tuong tmg dung trong ving DOCK khi dién thoai di
dong 100 & trang thai gap lai 1a biéu twong ctia timg dung duge st dung gén day boi ngudi
dung & trang thai gap lai. Khi dién thoai di dong 100 & trang thai mo ra, biéu tuong Ung
dung trong ving DOCK c¢6 thé 14 biéu tugng ciia tng dung dugc sit dung gan day boi nguoi
dung trong trang thai gap lai va biéu twong cua tmg dung duoc st dung gan day boi ngudi
ding trong trang thai md man hinh. Chic chén 13, ¢6 thé hiéu rang trong trudng hop nay,
s6 luong céac biéu tuong ung dung dwgc lru trit trong hang doi 16n hon s6 luong cac biéu
tuong cua cac ng dung dugc sir dung bdi nguoi dung trong trang thai gp man hinh.

Gia dinh rang cac biéu tuong ting dung trong ving DOCK cta dién thoai di dong 100
& trang thai gap lai dugce thé hién trén Fig.12B(a). Noi cach khéc, cac ing dung dugc st
dung gan day boi nguoi dung khi man hinh & trang thai gap lai 1a M4y anh, Dién thoai, va
WeChat. Gia dinh rang trinh ty trong d6 ngudi ding cham vao cdc APP 1a Weibo va Lich
khi dién thoai di dong 100 & trang thai mo ra. Khi dién thoai di dong 100 ¢ trang thai mé&
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ra, nhu duoc thé hién trén Fig.12B(c), cac biéu tuong tmg dung trong ving DOCK c6 thé
1a cac biéu tuong mg dung May anh, Dién thoai, WeChat, Weibo, va Lich.

Trong truong hop tht ba, biéu tugng ung dung trong ving DOCK khi dién thoai di
dong 100 ¢ trang thai gép lai la biéu tuwong cua Gmg dung duoc sir dung gin day bdi nguoi
dung khi man hinh & trang thai gap lai. Khi dién thoai di dong 100 & trang thai mo ra, biéu
tugng ng dung trong vung DOCK co thé 1 biéu twong cua tng dung duge st dung gin
day boi nguoi dung trong trang thai mé man hinh.

Nhu dugc thé hién trén Fig.13(a) va Fig.13(b), cac biéu twong tmg dung trong ving
DOCK cua dién thoai di dong 100 & trang thai gap lai duoc thé hién trén Fig.13(a). Gia
dinh ring khi dién thoai di dong 100 phét hién ra ring man hinh & trang thai mé ra, céac
APP duoc st dung gan day boi ngudi ding khi man hinh & trang thai mo ra tuan tu 1a
WeChat, Weibo, Ban dd, va Kho APP. Khi man hinh & trang thdi mé ra, cac biéu tuong tmg
dung trong ving DOCK ¢6 thé 1a WeChat, Weibo, Ban dd, Kho APP. V& chi tiét, tham
chiéu dén Fig.13(b).

Cén luu ¥ rang khi thiét b dién tit & trang thai gap lai, néu ngudi dung khong sir dung
APP nao, ving DOCK ¢ trang thai gap lai co thé khong hién thi biéu twong tmg dung.

Trong kich ban 2, dién thoai di dong 100 c6 thé thém vao, trong ving DOCK, biéu
tugng cua ung dung dugc sy dung thudong xuyén béi nguoi dung trong thoi gian thiét 1ap
trudec.

Trong céch trién khai c6 thé, dién thoai di dong 100 c6 thé tao ra trude ddi tuong tai
khoan (), thu thap sb lidu théng ké vé s6 1an st dung mdi APP trong thoi gian thiét 1ap trude
vé dbi tugng, va sau d6 phan loai cac sb lugng theo thoi gian st dung cac APP. Cubi cung,
dién thoai di dong 100 c6 thé thém vao va hién thi, trong ving DOCK dua trén két qua
phan loai, biéu twgng cua it nhéit mot APP duoc st dung thuong xuyén boi ngudi dung.

Ngoai ra, trong sang ché, ngudng ciing c6 thé dugc thiét 1ap dbi vai s6 luong dugc
thém méi va cac biéu tugng tmg dung dugc hién thi. Can hiéu rang, trong séng ché, sd
lwong cac biéu tuong tng dung trong ving DOCK ¢6 thé duoc xac dinh dua trén kich
thudc thue té ciia man hinh ctia thiét bi dién ttr, do phan giai man hinh, va kich thude dé
xuét diéu khién cam Gng t6i thiéu ciia ngén tay céi ciia nguoi dung.

Cén luu y rang ddi tuong tai khoan () dugc tao ra trong phuong 4n nay cua sang ché
duoc st dung dé luu trit s 1an st dung mdi APP. Sang ché khong bi gi6i han ¢ d6. Vi du,

bang c6 thé duoc tao ra trudc. S6 14n sir dung APP duoc ghi lai trong bang. Diéu nay khong
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bi gi6i han trong sang ché.

Vidu 1:

Khi dién thoai di dong 100 & trang thai gap lai, va vimg DOCK thé hién biéu twong
tmg dung dugc ¢ dinh, néu phat hién ra rang dién thoai di dong 100 duoc chuyén sang
trang thai mo ra, APP dugc st dung thuong xuyén boi nguoi dung khi man hinh & trang
thai gap lai ¢6 thé duoc thém vao va duoc hién thi trong ving DOCK. Fig.6(a) va Fig.6(b)
dugc st dung lam vi du dé mo ta. Gia dinh ré“mg cac biéu tuong Ung dung dugc ¢b dinh
trong vung DOCK ¢ trang thai glp lai 1a bbn biéu tugng tng dung Dién thoai, Tin nhén,
May &nh, va Cai dit. Néu cac APP c6 sb lan sir dung xép hang nhém hai déi v6i nguoi
dung khi dién thoai di dong 100 & trang thai gap lai la WeChat va Weibo, céc biéu tuong
g dung trong ving DOCK cua dién thoai di dong 100 ¢ trang thai m¢ ra cé thé con bao
gbm céc biéu twong ting dung WeChat va Weibo cling v6i bdn biéu twong tng dung dugc
¢6 dinh. Chéc chén 13, ¢6 thé hiéu ring sb 1an sir dung WeChat 16n hon sb 1an st dung
Weibo trong so d0 dang gian dd duogc thé hién trén Fig.6(a).

Vidu2:

Khi dién thoai di dong 100 & trang thai gap lai, va ving DOCK thé hién biéu tuong
tmg dung dugc cd dinh, néu phat hién ra rang dién thoai di dong 100 dugc chuyén sang
trang thai m¢ ra, APP dugc st dung thuong xuyén boi nguoi dung trong trang thai mé man
hinh ¢6 thé dugc thém vao va duoc hién thi trong ving DOCK. Fig.8(a) va Fig.8(b) duoc
str dung 1am vi du d& mé ta. Gia dinh rang s lan sir dung cac APP boi nguoi dung khi dién
thoai di dong 100 ¢ trang thai mo ra dugc phan loai theo thir ty giam dan, va cac APP co
s6 14n st dung xép loai nhom ba tuan tir 1a WeChat, Lich, va B suu tap. Trong truong hop
nay, nhu duoc thé hién trén Fig.8(b), & trang thai m& man hinh, ba biéu tuong ing dung
WeChat, Lich, va B suu tap co thé dugc thém vao va duge hién thi trong vuing DOCK.

Viduy 3: '

Khi dién thoai di dong 100 & trang thai gap lai, va vuing DOCK thé hién biéu tugng
g dung dugc ¢ dinh, néu phat hién ra rang dién thoai di dong 100 duoc chuyén sang
trang thai m& ra, cac APP dugc st dung thuong xuyén bdi nguoi dung khi man hinh 6 trang
thai gap lai va khi man hinh & trang thai mé ra c6 thé duoc thém vao va duoc hién thi trong
ving DOCK. Cén luu y ring trong vi du nay, s6 1an st dung APP béi ngudi ding khi man
hinh & trang thai gap lai c6 thé khac véi s6 1an str dung APP béi ngudi dung khi man hinh

¢ trang thai mé ra. Do d6, trong sang ché, s 1an st dung cing APP béi nguoi ding & trong
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hai trang thai c6 thé dugc két hop dé thu thap s liéu thong ké. Vi dy, khi dién thoai di
dong 100 & trang thai gap lai, s lan st dung WeChat béi ngudi dung 12 hai; va khi dién
thoai di dong 100 & trang thai mé ra, s 1an sir dung WeChat béi nguoi dung 12 ba. Sau déay
¢6 thé thu duge théng qua thu thap s6 liéu théng ké: Tong s6 1an sir dung WeChat bdi ngudi
dung 1a nam. S6 1an st dung WeChat béi nguoi dung c6 thé dugc ghi lai 1a nam.

Fig.9(a), Fig.9(b), Fig.9(c), va Fig.9(d) duoc sir dung 1am vi dy. Gia dinh rang sd lan
stt dung cdc APP bdi nguoi dung khi dién thoai di dong 100 ¢ trang thai gap lai va khi dién
thoai di dong 100 & trang thai md ra dugc phan loai theo thir tu giam dan, va cac APP &
nhom ba vé sb 1an st dung theo tudn tu 12 Dién thoai, WeChat, va May anh. o) trang thai
mé ra, nhu dugc thé hién trén Fig.9(c), ba biéu tuong tmg dung Dién thoai, WeChat, va
May anh c6 thé duge thém vao va dugc hién thi trong biéu tuong ting dung trong ving
DOCK. Chéc chin 12, c6 thé hiéu ring néu ngudi dung sir dung s6 lugng twong ddi 16n cac
ung dung trong thoi gian thiét 1ap trude, biéu tugng ing dung trong ving DOCK ¢6 thé
dugc diéu chinh tu dong trong thoi gian thuc dua trén sb 1an sir dung cac APP bédi nguoi
dung. Vi du, gia dinh ring cic tmg dung dugc st dung thudong xuyén boi nguoi dung la
Dién thoai, WeChat, May anh, Lich, va Cai dat. Cac biéu tugng ung dung trong vung
DOCK ciing c6 thé duge cap nhat thanh nhu dugc thé hién trén so dd dang gian do cta
giao dién duogc thé hién trén Fig.9(d). N6i cach khéc, d6i v6i biéu tuong tmg dung dugc
thém méi vao ving DOCK, APP trudc c6 thé bi chuyén ra khdi vimg DOCK dua trén trang
thai s dung APP ctia nguoi dung, dé thuc hién cap nhat theo thdi gian thuc biéu tuong
ung dung trong ving DOCK.

Vi du 4:

Khi dién thoai di dong 100 & trang thai gap lai, ving DOCK bao gém biéu tugng ng
dung duogc ¢ dinh. Khi dién thoai di dong 100 & trang thai mé ra, biéu tugng Ung dung
trong vung DOCK co6 thé 12 it nhit mot APP dugc sit dung thudng xuyén bdi ngudi dung.
Fig.11(a) va Fig.11(b) dugc sit dung lam vi du dé md ta. Gia dinh rang c4c biéu tuong ing
dung trong ving DOCK cua dién thoai di dong 100 & trang thai gép lai la Dién thoai, Tin
nhén, va May anh. Gia dinh rang cic APP duoc st dung thuong xuyén boi nguoi dung bao
gém WeChat, Weibo, Cai dat, va Bo suu tap. S6 1an su dung WeChat bdi nguoi dung 16n
hon s6 14n st dung Weibo. S 1an sir dung Weibo bdi ngudi dung 16n hon sd 14n st dung
Cai dat. SO 1an s dung Cai dit boi ngudi ding 16n hon s6 1an st dung Bo suu tap. Khi

man hinh ctia dién thoai di dong 100 duoc mé ra, c6 thé tham chiéu dén Fig.11(b) doi vé6i
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biéu tugng Gmg dung trong ving DOCK.

Can Iuu ¥ ring phuong 4n dugc thé hién trén Fig.11(a) va Fig.11(b), ing dung dugc
st dung thuong xuyén bdi nguodi dung co thé 12 img dung dugc sir dung thuong xuyén boi
nguoi dung khi man hinh & trang thai gp lai, hodc co thé 12 tng dung duoc sir dung thudng
xuyén boi nguoi dung khi man hinh ¢ trang thai mé ra, hodc cé thé 14 cac ung dung dugc
stt dung thudng xuyén boi ngudi dung khi man hinh ¢ trang théi gap lai va khi man hinh ¢
trang thai mao ra.

Vidu5:

Khi ving DOCK khong bao gdm biéu tuong wng dung duge cb dinh, dién thoai di
dong 100 & trang thai gap lai. Bidu twong img dung trong ving DOCK c6 thé 1a it nhat mot
APP dugc st dung thudng xuyén boi nguodi dung ¢ trang thai gip lai. Fig.12A(a) va
Fig.12A(b) dugc st dung lam vi du. Gia dinh rang cac APP dugc str dung thuong xuyén
boi nguoi dung khi dién thoai di dong 100 & trang thai gap lai bao gdbm M4y anh, Dién
thoai, va WeChat. S4 1an st dung Mdy 4nh béi nguoi dung 16n hon s6 1an sir dung Dién
thoai. S4 1an st dung Dién thoai béi ngudi ding 16n hon s6 1an st dung WeChat. Trong
truong hop nay, khi dién thoai di dong 100 & trang thdi gap lai, nhu dugc thé hién trén
Fig.12A(b), ba biéu twong Gng dung May anh, Dién thoai, va WeChat c6 thé dugc hién thi
trong vung DOCK.

Ngoai ra, sau khi dién thoai di dong 100 dugc chuyén tir trang thai gap lai sang trang
thai mé ra, cac ing dung dugc st dung thuong xuyén boi nguoi dung khi dién thoai di
dong 100 ¢ trang thai gap lai co thé dugc hién thi trong vung DOCK, vi du, nhu duoc thé
hién trén so dd dang gian db dugc thé hién trén Fig.12B(b).

Vidu 6:

Khi biéu tugng tng dung trong ving DOCK cua dién thoai di dong 100 & trang thai
gap lai 1a biéu tugng tmg dung duoc st dung thudong xuyén boi ngudi ding khi dién thoai
di dong 100 & trang thai gap lai, néu dién thoai di dong 100 dugc chuyén tir trang thai gap
lai sang trang thai mé ra, nguoi dung co thé cham vao APP khi dién thoai di dong 100 &
trang thai mo ra. Céc biéu twong ing dung trong ving DOCK ¢ trang thai gp lai co thé 1a
c4c biéu twong ung dung duge st dung thuong xuyén boi ngudi dung khi dién thoai di
dong 100 ¢ trang thai gép lai va khi dién thoai di dong 100 & trang thai mé ra.

Vidu 7:

Khi biéu twong tung dung trong ving DOCK cua dién thoai di dong 100 ¢ trang théi
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gép lai 12 biéu tuong ting dung dugc st dung thuong xuyén boi ngudi ding & trang thai
gap lai, néu dién thoai di dong 100 dugce chuyén tr trang thai gap lai sang trang thai mé ra,
ngudi ding c6 thé cham vao APP khi dién thoai di dong 100 & trang thai m6 ra. Biéu tuong
ung dung trong vung DOCK ¢ trang thai m¢ ra co thé 1a biéu tugng ung dung dugc sir
dung thudng xuyén boi nguoi dung khi dién thoai di dong 100 & trang thai mé ra. Fig.13(a)
va Fig.13(b) dugc sit dung lam vi du mo ta. Gia dinh rang cac APP dugc sit dung thuong
xuyén boi nguoi dung khi dién thoai di dong 100 & trang thai gap lai 1a cac biéu twong (mg
dung trong vung DOCK dugc thé hién trén Fig.13(a). Sau khi thiét bi dién t & trang thai
mo ra, nhom bdn APP duogc st dung thuong xuyén béi nguoi dung theo tudn tu 12 WeChat,
Weibo, Ban dd, va Kho APP. Dé hién thi ving DOCK ctia dién thoai di dong 100 & trang
thai m& ra, tham chiéu dén cac biéu twong ng dung trong ving DOCK dugc thé hién trén
Fig.13(b).

Trong kich ban 3, dién thoai di dong 100 co thé thém vao, trong ving DOCK, biéu
tugng cua it nhat mot tmg dung dugc st dung béi ngudi dung d6i v6i thoi gian twong ddi
dai trong thoi gian thiét 1ap trude.

Trong phuong 4n nay cta sang ché, dién thoai di dong 100 c6 thé thu thap sé liéu théng
ké trong khi sir dung mdi APP boi nguoi dung trong thoi gian thiét 1ap trudce, sau d6 phan
loai khoang thoi gian st dung cac APP, lua chon it nhét mot APP c6 khoang thoi gian st
dung twong dbi dai theo thr tu giam dan khoang thoi gian st dung cdc APP, va hién thi
APP duogc lua chon trong ving DOCK.

Trong truong hop thir nhét, khi vimg DOCK bao gbm biéu tugng tng dung dugc ch
dinh, it nht mot APP ¢6 khoang thoi gian st dung twong doi dai duge thém vao va dugce
hién thi trong ving DOCK.

Khi dién thoai di dong 100 & trang thai gap lai, ving DOCK bao gom biéu tuong tng
dung duoc cé dinh. Khi dién thoai di dong 100 duogc chuyén sang trang thdi md ra, biéu
tuong ung dung trong ving DOCK & trang thai mé ra c6 hé duoc hién thi theo mot sb cach
sau day:

(1) Dién thoai di dong 100 & trang thai gap lai thém vao va hién thi, trong viing
DOCK, biéu tuong cia it nhit mot APP duge sir dung boi nguoi dung trong khoang thoi
gian twong dbi dai trong thoi gian thiét 1ap trude.

(2) Dién thoai di dong 100 & trang thai mé ra thém vao va hién thi, trong ving

DOCK, bidu tuong cua it nhit mot APP dugc sir dung boi nguoi dung trong khoang thoi
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gian twong d6i dai trong thoi gian thiét 1ap trudc.

(3) Dién thoai di dong 100 & trang thai gap lai hodc & trang thdi m¢ ra thém vao
va hién thi, trong vung DOCK, biéu tuong cua it nhit mot APP dugc st dung boi nguoi
dung trong khoang thoi gian tuong dbi dai trong thoi gian thiét 1ap trude.

(4) Dién thoai di dong 100 & trang thai gap lai va/hodc ¢ trang thai moé ra hién
thi, trong ving DOCK, biéu tuwong cua it nhit mot APP duoc sit dung bdi nguoi dung trong
khoang thoi gian twong ddi dai trong thoi gian thiét 1ap trude.

Trong trudng hop thu hai, khi ving DOCK khong bao gdm biéu twong tmg dung duoc
¢b dinh, it nhat mot APP véi khoang thoi gian st dung twong ddi dai dwoc hién thi trong
vung DOCK.

Khi dién thoai di dong 100 & trang thai gap lai, vung DOCK khong bao gbm biéu tuong
tng dung dugc cb dinh. Biéu tuong uing dung trong ving DOCK c6 thé dugc hién thi theo
mdt sb cach sau day:

(1) Dién thoai di dong 100 & trang thai gap lai hién thi, trong vung DOCK &
trang thai gép lai, biéu twong cua it nhit mot APP duoc st dung béi ngudi dung trong
khoang thoi gian twong dbi dai.

(2) Khi dién thoai di dong 100 ¢ trang thai gép lai, va APP trong ving DOCK
14 it nhit mot APP dwoc sit dung béi nguoi dung trong khoang thoi gian twong déi dai khi
dién thoai di dong 100 & trang thai gap lai, néu dién thoai di dong 100 dugc chuyén sang
trang thai mo ra, it nhat mot APP dugc st dung béi ngudi dung trong khoang thoi gian
twong dbi dai khi dién thoai di dong 100 & trang théi mé ra c6 thé dugc hién thi trong ving
DOCK ¢ trang thai mé ra.

(3) Khi dién thoai di dong 100 ¢ trang thai gap lai, va APP trong ving DOCK
1a it nhat mot APP duoc stir dung boi ngudi dung trong khoang thdi gian tuong d6i dai khi
dién thoai di dong 100 ¢ trang thai géap lai, néu dién thoai di dong 100 dugc chuyén sang
trang thai m& ra, it nhat mot APP duoc st dung boi ngudi dung trong khoang thoi gian
tuong dbi dai khi dién thoai di dong 100 & trang thai mé ra va khi dién thoai di dong 100
& trang thai gap lai c6 thé duge hién thi trong ving DOCK & trang thai mé ra.

Cén luu ¥ rang phuong phip hién thi biéu tuong tng dung trong ving DOCK trong
kich ban nay twong tw v&i cac cach hién thi trong hai kich ban phia trén. Su khac nhau chi
1a cac APP duoc lua chon khac nhau. Cac APP duoc lya chon trong hai kich ban phia trén

1a cac APP duoc sir dung gan day béi ngudi ding va cac APP duge st dung boi nguoi dung
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voi sb 1an trong dbi 16n. Cac APP dugc lua chon trong kich ban nay 1a cac APP dugc st
dung boi nguoi dung trong khoang thoi gian tuong dbi dai. Pbi voi so dd dang gian dd cu
thé va mo ta trong kich ban nay, tham chiéu dén cac so dd dang gian d6 va mo ta trong hai
phuong 4n phia trén. Chi tiét khong duge mo té lai ¢ day.

Trong kich ban 4, dién thoai di dong 100 c6 thé thém vao, trong ving DOCK, bicu
tuong cta ung dung twong ung dua trén quy ludt trong do6 nguoi dung st dung cac APP
trong thoi gian thiét 1ap trudc.

Trong céch trién khai ¢6 thé, dién thoai di dong 100 c6 thé didu chinh tu dong biéu
twong tmg dung trong ving DOCK duya trén quy luat thoi gian trong d6 nguoi dung st
dung cac APP trong thoi gian thiét 14p trude. Vi dy, thoi gian thiét 1ap trudc 1a mot ngay.
Gia dinh rang quy luat trong d6 ngudi dung st dung cac APP trong mot ngay la: sir dung
B4o thirc, Thoi tiét, va WeChat tir 7:00 dén 12:00 vao budi sang, str dung Bao thire tir 12:00
dén 14:00, st dung DingTalk va WeChat tir 14:00 dén 18:00, stt dung WeChat, Tencent
Video, va iQIYT tir 18:00 dén 22: 00.

Dién thoai di dong 100 c6 thé ghi lai quy luat trong d6 ngudi dung st dung cac APP
trong mdi khoang thoi gian, va diéu chinh tw dong biéu tugng tmg dung trong ving DOCK
khi thoi gian twong tng dat duge. Vi du, dién thoai di dong 100 c6 thé thu thap, trudc, sb
lidu théng ké quy luat thoi gian trong d6 nguoi dung st dung cac APP trong mét thang. Vi
duy, trong thang nay, ngudi ding st dung ba ing dung sau: Béo thirc, Thoi tiét, va WeChat
tir 7:00 dén 12:00, va st dung Béo thuc tir 12:00 dén 14:00 mdi ngdy. Trong trudng hop
nay, dién thoai di dong 100 co thé hién thi cac biéu tuong cla ba tmg dung: Béo thirc, Thoi
tiét, va WeChat trong ving DOCK dua trén quy luét duge khi lai khi thoi gian dén 7:00,
v c6 thé hién thi biéu tuong tng dung cia Béo thirc trong ving DOCK khi thoi gian dén
12:00, dé tao diéu kién sir dung cho nguoi dung va céi thién trai nghiém nguoi dung.

Trong cach trién khai c6 thé, dién thoai di dong 100 c6 thé cap nhat tw dong biéu tuong
g dung trong ving DOCK dua trén quy luat thoi gian trong d6 nguoi dung st dung cac
APP trong thoi gian thiét 1ap trude.

Trong phuong 4n nay cua sang ché, dién thoai di dong 100 c6 thé ghi lai, trudc, quy
luat ring ngudi ding st dung cac APP tai cac vi tri khac nhau trong thoi gian thiét 1ap
trude, va sau do diéu chinh biéu twong tng dung trong ving DOCK dua trén thong tin vi
tri ctia nguoi dung sau khi thu duge thoéng tin vi tri cua nguoi dung. Vi du, dién thoai di

dong 100 co thé thu duogc thong tin vi tri ciia ngudi dung. Vi duy, dién thoai di dong 100
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xac dinh dya trén thong tin vi tri cua nguoi dung rang ngudi dung lam viéc tai cong ty, va
dién thoai di dong 100 c6 thé hién thi, trong ving DOCK, APP (vi dy, DingTalk hodc
WeChat) ma c6 thé duoc st dung khi 1am viéc. Néu dién thoai di dong 100 x4c dinh rang
thong tin vi tri cia nguoi dung la & nha, dién thoai di dong 100 ¢6 thé hién thi, trong viing
DOCK, APP (WeChat, iQIYI, va twong tu) ma co thé duoc str dung tai nha.

Trong céch trién khai c6 thé khac, dién thoai di dong 100 c6 thé cap nhat ty dong bicu
tugng tmg dung trong ving DOCK duya trén quy luat thoi gian va quy luét vi tri trong d6
nguoi dung st dung cac APP trong thoi gian thiét 14p trude. Vi duy, khi thoi gian 1a gitra
9:00 va 17:00, va vi tri 1a cong ty, dién thoai di dong 100 ¢co thé hién thi, trong vung DOCK,
APP ma c6 thé duge sir dung khi 1am viéc trong khoang thoi gian nay.

Cén luu ¥ ring phuong phap hién thi biéu twong tng dung trong ving DOCK trong
kich ban 4 twong tw v&i cac cach hién thi trong mot s6 kich ban phia trén. Su khic nhau chi
1a cac APP duoc lua chon khac nhau. Cac APP dugc lua chon trong hai kich ban phia trén
1a cac APP duge st dung gan dy boi ngudi ding va cac APP duge st dung boi nguoi ding
v6i sb 1an tuong dbi 16n. Cac APP duoc lua chon trong kich ban 1a cac APP duge xac dinh
dua trén quy luat st dung cua nguoi dung. Déi v6i so dd dang gian do cu thé va mo ta
trong kich ban nay, tham chiéu dén cac so @6 dang gian d6 va mo ta trong mot s6 phuong
an phia trén. Chi tiét khong dugc md ta lai & day.

Trong phuong 4n nay cua sang ché, nhu duoc thé hién trén Fig.14A(a), Fig.14A(b), va
Fig.14A(c), khi man hinh hién thi ctia dién thoai di dong 100 o trang thai gap lai, gia dinh
rang nguoi dung dang sir dung ing dung WeChat. Trong trudng hop nay, giao dién nguoi
dung ¢6 thé duoc thé hién trén Fig.14A(a). Sau khi man hinh hién thi cta dién thoai di
dong 100 dugc chuyén tlr trang thai gap lai sang trang thai md ra, giao dién duogc thé hién
trén Fig.14A(a) c6 thé dugc thé hién toan man hinh. Trong truong hop nay, ving DOCK
¢6 thé duge 4n di. Vi du, nhu duge thé hién trén Fig.14A(b), ngudi dung c6 thé goi ra ving
DOCK theo céch truot 1én phia trén. Sau khi ving DOCK duogc goi ra, vi du, cach hién thi
ctia ving DOCK dugc thé hién trén Fig.14A(c).

Nhu duge thé hién trén Fig.14B(b) va Fig.14B(B), khi man hinh hién thi cua dién thoai
di dong 100 ¢ trang thai gap lai, gia dinh rang nguoi dung dang sir dung tng dung WeChat
& trang thai gp lai. Trong truong hop nay, vi du, giao dién nguoi dung cé thé duogc thé
hién trén Fig.14B(a). Khi man hinh hién thi ctia dién thoai di d@ng 100 duoc chuyén tir

trang thai gap lai sang trang thai mé ra, ving DOCK cling ¢6 thé duoc cb dinh 6 vi tri thap
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hon cta man hinh, vi du, nhu duoc thé hién trén Fig.14B(b).

Trong mét s phuong an khéc cla sang ché, dién thoai di dong 100 ciing c6 thé phat
hién kich thudce ctia vung co s&n ctia man hinh hién thi, va diéu chinh biéu tuong ung dung
trong ving DOCK dua trén kich thudc ctia viing ¢6 sin cia man hinh hién thi. Cac phuong
an phia trén duge mo ta béng cach str dung cac vi du khi man hinh hién thi bé‘mg 0 do va
khi man hinh hién thi bdng 180 do, nghia 13, khi man hinh hién thi ¢6 viing ¢6 sin 16n nhét
va khi man hinh hién thi ¢6 viing c6 sin nho nhét.

Cén lvu ¥ ring kich thudc cua ving ¢6 san ctia man hinh hién thi ¢6 thé dwoc hiéu 1a
kich thudc vung clia man hinh & trang thai bat man hinh. Sau ddy mo ta phuong phap hién
thi biéu twong Gng dung trong sang ché khi kich thuéc ctia viing c6 san clia man hinh hién
thi 1a gifta viing 16n nhit va viing nho nhit. Ngoai ra, cac biéu tugng ting dung dugc hién
thi trong ving DOCK trong phuong an sau ¢6 thé 1a cac biéu tugng dugce st dung gin day
béi nguoi dung, hodc co thé 1a cac ung dung duoc st dung thuong xuyén boi nguoi dung
trong thoi gian thiét 1ap trudc. Chi tiét vé phuong phép, tham chiéu mo ta trong cac phuong
an phia trén.

Vi du, dién thoai di dong co thé gap lai duogc st dung lam vi du. Nhu dugc thé hién
trén Fig.15(a), Fig.15(b), va Fig.15(c), gid dinh rang giao dién ngudi dung cua dién thoai
di déng 100 ¢ trang thai gap lai nhu dugc thé hién trén Fig.15(a). Khi dién thoai di dong
100 & trang thai ban gap, s6 biéu tuong tng dung trong ving DOCK 16n hon so véi s6 biéu
twong ung dung trong vung DOCK & trang thai gap lai. Tham chiéu dén Fig.15(b), vi du,
nhu duoc thé hién trén Fig.15(c), khi dién thoai di dong 100 & trang thai mé ra, sd biéu
tuwong tng dung trong ving DOCK 16n hon so voi sb biéu tuong ung dung trong ving
DOCK & trang thai ban gap. Cu thé, biéu twong ing dung trong ving DOCK c6 thé 1a biéu
tugng tmg dung dugc su dung gin dy boi nguoi dung hodc ¢6 thé 1 biéu tuong cia tng
dung dugc st dung thuong xuyén boi nguoi dung trong thoi gian thiét 1ap trude, hodc c6
thé 1a biéu twong ctia tng dung dugc st dung béi ngudi dung trong khoang thoi gian tuong
ddi dai trong thoi gian thiét 1ap trudce, hodc co thé 1a biéu tugng cla tmg dung ma dap ung
quy luat ciia nguoi dung trong thoi gian thiét 1ap trude. Chi tiét vé phuong phép, c6 thé
tham chiéu cac phuong 4n phia trén. Chi tiét khong duge md ta lai & day.

Chéc chin 13, c6 thé hiéu ring, néu man hinh hién thi 1a man hinh cudn, sé biéu tugng
tmg dung dugc hién thi trong ving DOCK ¢6 thé ciling ting lén twong (mg khi man hinh

cudn dugc mé rong.
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Vi du khac, dién thoai di dong c6 man hinh cudn duge sir dung lam vi du. S biéu
tugng tng dung trong ving DOCK c6 thé thay ddi véi kich thude ciia man hinh khi man
hinh duge mé ra. Nhu dugce thé hién trén Fig.16(a), Fig.16(b), va Fig.16(c), Fig.16(a) 1a so
d6 dang gian do trong 6 man hinh cia dién thoai di dong c6 man hinh cudn dugc cudn 1én
hoan toan. Trong phuong 4n nay cua sang ché, khi dién thoai di déng 100 dugc mé ra tir
Fig.16(a) dén, vi du, Fig.16(b), trong trudng hop nay, cic biéu twong ung dung trong viing
DOCK c6 thé 13, vi du, c4c biéu tuong ing dung ctia hai ing dung: “Dién thoai” va “Mdy
anh”. Khi man hinh duoc tiép tuc mé ra dén, vi du, so dd dang gian dd duoc thé hién trén
Fig.16(c), sd biéu tugng tmg dung trong ving DOCK ¢6 thé ting lén v6i su mé rong cia
man hinh. Vi du, c4c biéu tugng ting dung trong ving DOCK bao gbm sau biéu tuong ting
dung cta cac img dung: “Dién thoai”, “May anh”, “Tin nhan”, “Cai dat”, “WeChat”, va
“Weibo™.

Chéc chén 1, c6 thé hiéu ring, khi dién thoai di dong 100 dugc gap lai tr man hinh
duoc thé hién trén Fig.16(c) &én man hinh duoc thé hién trén Fig.16(b), s6 biéu tugng ing
dung trong ving DOCK giam di twong ung.

Cén lwu ¥ ring céc so d0 dang gian do chi don thudn dé mo ta su thay doi sd biéu tuong
ung dung trong ving DOCK trong trudng hop man hinh cudn. CAu tric ciia man hinh cuén
khong bi gidi han boi cac so @6 dang gian dd phia trén. Vi du, viing khéa a0 c6 thé duoc
thiét 1ap ¢ phia bén phai ciia man hinh hién thi mé ra, hodc khoéa s6 c6 thé dugc thiét lap
trén man hinh & trang thai cudn duoc thé hién trén Fig.16(a) dé tao diéu kién cho nguoi
dung dé tao cudc goi.

Van trong vi du khac, dién thoai di dong khac c6 man hinh cuén (man hinh c6 thé thay
ddi duoc) duge sir dung lam vi du dé mé ta phuong phap hién thi biéu tuong tmg dung
trong ving DOCK. Nhu duoc thé hién trén Fig.17(a), Fig.17(b), va Fig.17(c), Fig.17(a) 1a
so db dang gian dd trude khi man hinh duge mo rong. Trude khi man hinh cua dién thoai
di dong 100 duoc mé rong, man hinh hién thi 1a man hinh hién thi duoc ¢b dinh A nhu dién
thoai di dong thong thuong. Trude khi mé rong, gid dinh rang cac biéu tuong ung dung
trong vung DOCK 1a ba biéu tuong img dung “Pién thoai”, “Cai dat”, va Tin nhan.

Gia dinh rang man hinh cta dién thoai di dong 100 c6 thé dwoc mé rong dén ba man
hinh. Ba man hinh hién thi bao gdm man hinh hién thi duoc ¢b dinh A truée khi mo rong,
va cdc man hinh hién thi c6 thé thay d6i B va C. C4c man hinh hién thi B va C c6 thé duge

mé rong tuong tng dén phia bén trai va phia bén phai ciia man hinh hién thi duoc ¢b dinh
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A. Cn luu ¥ ring ngudi ding c6 thé kéo ra ngoai cac man hinh hién thi c6 thé thay ddi
dugc tir hai phia cua dién thoai di dong. Nhu dugc thé hién trén Fig.17(b), gia dinh ring
nguoi dung kéo sang trdi man hinh hién thi B tir bén trai cta dién thoai di dong. Trong
truong hop nay, man hinh hién thi ciia dién thoai di déng 100 bao gdm man hinh hién thi
duoc cb dinh A va man hinh hién thi c6 thé thay d6i B. S6 biéu tuong ting dung trong ving
DOCK trong trudng hgp nay 16n hon s6 biéu twong tng dung trong ving DOCK ctia man
hinh hién thi duoc cb dinh A. Vi du, sau biéu tugng tng dung sau co thé duoc bao gém
tudn ty tir trai sang phai: “Dién thoai”, “Cai dat”, “Tin nhan”, “May anh”, “WeChat”, va
“Weibo”. Sau do, nguoi dung kéo sang phai man hinh hién thi C tir bén phai ciia dién thoai
di dong 100. Trong truong hop nay, man hinh hién thi ctia dién thoai di dong 100 bao gom
man hinh hién thi duoc ¢ dinh A, man hinh hién thi c¢6 thé thay d6i B, va man hinh hién
thi c6 thé thay d6i C. Vi du, nhu duoc thé hién trén Fig.17(c) céac biéu tuong Uing dung
trong vung DOCK cta dién thoai di dong 100 co thé bao gdm tuan ty tam biéu twong tmg
dung sau tir trdi sang phai: “Dién thoai”, “Cai dat”, “Tin nhan”, “May anh”, “WeChat”,
“Weibo”, “B suu tap”, va “Lich”.

Chéc chin 13, c6 thé hiéu ring nguoi ding c6 thé diy vé phia sau man hinh hién thi B
va man hinh hién thi C tuong tng theo c4c huéng ngugc lai v6i viée kéo ra man hinh hién
thi B va man hinh hién thi C. Khi man hinh hién thi bat ky dugc ddy v& phia sau, s biéu
tuong mg dung trong vung DOCK duogc giam di tuong ung.

Cén luu ¥ ring céc so dd dang gian dd phia trén chi don thudn dugc mo ta bang cach
stt dung ba man hinh sau khi m¢ rong 1am vi du. Chic chén 1a, s6 man hinh c6 thé 1a hai
hodc nhiéu hon ba, va nhiéu man hinh phu c6 thé c6 cung kich thudc hodc céc kich thude
khéc nhau. Piéu nay khong bi gi6i han trong sdng ché.

Ngoai ra, trong phuong an cua sang ché, khi ving DOCK bao gdm biéu tuong ting
dung duoc cb dinh, dé tao didu kién phan biét gitta biéu twong tng dung dugc cb dinh va
biéu tugng tng dung dugc thém mdi, biéu tuong Ung dung dugc c¢b dinh va biéu trong
ung dung dugc thém méi co thé duoc phan biét theo cich dung dudng phan chia, kich
thudc, mau séc, va tuong tu. Vi duy, kich thude cua biéu tuong Ung dung dugc ¢ dinh ¢6
thé 16n hon kich thudce cta biéu twong tng dung dugc thém méi.

Ngoai ra, khi ving DOCK bao gbm sb luong tuong d6i 16m cac biéu twong tng dung,
dién thoai di dong 100 c6 thé diéu chinh tu dong kich thudc cua céc biéu twong tmg dung

dua trén s0 lugng cac bi€u tuong ing dung. Vi du, cac kich thudc cla cic bi€u tugng ing
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dung trong ving DOCK dugc thu nhé lai, sao cho céac biéu twong ung dung trong ving
DOCK c6 hiéu qué hién thi tdt hon, dé cai thién hon nita trai nghiém nguoi dung.

Dua trén cac phuong an phia trén, sang ché con dé xuét phuwong phap hién thi biéu
tugng ng dung. Phuong phép co thé duoc 4p dung cho thiét bi dién t& c6 man hinh c6 thé
m¢ rong duoc. CAu tric cua thiét bi dién tir c6 thé duoc thé hién trén so dd cAu truc cia
thiét bi dién t& 100 dugc thé hién trén Fig.3. Tham chiéu dén Fig.18, phuong phép bao
gbm cac budc sau:

Bué6c 1801: Khi man hinh ¢6 thé mé rong dugc & trang thai thir nhat, hién thi nhém
biéu tuong Gng dung thir nhét trong viing cira s6 161 tat ciia man hinh.

Budc 1802: Khi man hinh ¢6 thé mé rong dwoc chuyén tir trang thai thir nhét sang
trang thai thir hai, hién thi nhém cac biéu tugng tng dung thir hai trong vung cira sb 161 tat
cua man hinh.

S6 luong cta nhom cac biéu twgng tmg dung thit hai 16n hon s6 lugng cuia nhom cac
biéu tuong ung dung thu nhét. Trang thai thi nhét thé hién trang thai trong d6 man hinh cé
thé md rong duge khong duge mé rong. Trang thai thir hai thé hién trang thai trong d6 man
hinh ¢6 thé mé rong duge khdng duge mé rong.

Ngoai ra, mdi quan hé giita nhém cac biéu twong ung dung thir hai va nhém céc biéu
tuong Ung dung thir nhét c6 thé bao gdm ba trudng hop sau:

Nhém cac biéu tuong tmg dung thit hai bao gdm mot sd biéu twong trong nhém cac
biéu twong Gmg dung thir nhit hodc nhém cac biéu tuong tmg dung tht hai bao gbm tat ca
cac biéu tuong trong nhom céc biéu tuwong ung dung thir nhét, hodc nhom cac biéu tugng
ung dung thtr hai, khong bao gbm cac biéu tuong trong nhém céc biéu twong tng dung thir
nht.

Trong phuong an nay cua sang ché, khi man hinh cua thiét bi dién tir & trang thai gdp
lai, nhém cac biéu twong tng dung thi nhét c6 thé dugc hién thi trong ving DOCK ctia
man hinh; va khi man hinh chuyén dan dan tir trang théi gap lai sang trang thai m& ra, nhom
céc biéu tuong ung dung thir hai ¢ thé duge hién thi trong ving DOCK ctia man hinh. Khi
man hinh chuyén tiy trang thai gap lai sang trang thai mé ra, s6 biéu tugng Gmg dung trong
viing DOCK c¢6 thé tang 1én cling v6i viéc m& rong man hinh. Bing cach nay, nhiéu biéu
tugng co thé duogc hién thi trong vung DOCK, dé cai thién viée st dung man hinh va cai
thién trai nghiém nguoi dung.

Can luu ¥ ring trong phuong an nay cia sang ché, man hinh cé thé mé rong dugc
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chuyén tir trang thai thir nhét sang trang thai thit hai c6 thé bao gom khoang thoi gian ctia
qua trinh trong d6 man hinh c6 thé m& rong duge chuyén tir trang thai thi nhit sang trang
thai thir hai va khoang thoi gian sau khi man hinh ¢6 thé mo rong duogc chuyén tur trang
thai thtr nhét sang trang thai thit hai.

Vi du trong qua trinh trong d6 man hinh c6 thé mé rong duoc chuyén tir trang théi thir
nhét sang trang thai thr hai, nhom céc biéu tugng ng dung thir hai c6 thé dugc hién thi
trong qua trinh m& rdng man hinh. Fig.15(a), Fig.15(b), va Fig.15(c) dugc sit dung lam vi
du. Gia dinh ring cac biéu tuong ting dung trong ving DOCK ctia dién thoai di dong vdi
man hinh c6 thé gap lai & trang thai gap lai 12 Dién thoai, Tin nhén, va May anh. Trong qua
trinh trong d6 dién thoai di dong 100 dugc mo ra dan dan tir trang thai gap lai, gia dinh
rang khi dién thoai di dong 100 dwgc mé ra dén 120 d0, cac biéu tuong tng dung ma c6
thé dugc hién thi trong ving DOCK ctia man hinh cta dién thoai di dong 100 bao gdm
Dién thoai, Tin nhén, May anh, va Cai dat. Trong vi du nay, nhom céac biéu tuong ung dung
tha nhét 1a cac biéu tuong tng dung twong Gmg véi ba tng dung: Dién thoai, Tin nhén, va
M4y anh, va nhom cac biéu tuong tmg dung thi hai 1a céc biéu tuong tng dung twong tGng
v6i bbn tmg dung: Pién thoai, Tin nhin, May anh, va Cai dat.

Vi du khéc, sau khi man hinh c6 thé mé rong duoc md tir trang thai thir nhat dén trang
thai thtt hai, nhém cac biu twong tng dung thit hai c6 thé dwoc hién thi sau khi man hinh
duoc mé ra hoan toan. Fig.6(a) va Fig.6(b) duoc sir dung lam vi dy. Gia dinh rang so do
dang gian d6 cua giao dién cia man hinh c6 thé md rong duge & trang thai thi nhat (trang
thai gap lai dugc thé hién trén Fig.6(a). Cac biéu tugng tmg dung trong ving DOCK bao
gém bién thoai, Tin nhin, May anh, va Cai dat. Sau khi man hinh dugc mé ra tir trang thai
thr nhat dén trang thai thir hai, tham chiéu dén Fig.6(b), nghia 1a sau khi man hinh dugc
m& ra hoan toan, cac biéu twong tmg dung trong ving DOCK ¢6 thé bao gém Pién thoai,
Tin nhén, May anh, Cai dat, WeChat, va Weibo. Trong vi du nay, nhém céac biéu tuong g
dung thir nhét 14 cac biéu twong ung dung tuwong tmg véi bbn ung dung: Dién thoai, Tin
nhén, May anh, va Cai dat, va nhom céc biéu tugng tng dung tht hai la céac biéu tuong
ing dung tuong Gng v6i sau ung dung: Dién thoai, Tin nhén, May anh, Cai dat, WeChat,
va Weibo.

Trong phuong &n nay, dé d& mo ta, khi nhom cac biéu tuong tmg dung thit hai bao gdm
mdot s6 biéu tuong trong nhém cac biéu tuong tng dung thir nhét, biéu twong khac véi

nhom cac biéu tuong ung dung thir nhét trong nhém cac biéu tuong tmg dung thir hai duge
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str dung 1am nhém céc biéu tugng tmg dung thit ba.

Trong céch trién khai c6 thé, viéc hién thi nhém céc biéu twong tng dung thit hai trong

ving cira s6 1i tit cia man hinh bao gbm:

trong ving cira sb 16i tét, thay thé mot sd biéu tugng ung dung trong nhém céc
bidu tuong tng dung tht nhit béi mot s6 biéu tugng trong nhém cac biéu tuong tng dung
thit ba dé hién thi, va hién thi mot sb biéu tugng ing dung khéc trong nhém céac biéu tugng
ung dung thtr ba.

Vi du, gia dinh réng nhém céc biéu tuong tng dung thi nhit 1a A, B, va C, va nhom
cc bidu tugng tng dung tht hai 1a B, C, D, E, va F. N6i cach khac, nhém céc biéu tuong
tmg dung thir hai bao gdm B va C trong nhém cac biéu tuong tng dung thir nhit, va D, E,
va F ¢6 thé duoc ky hiéu 12 nhom cac biéu tuong tmg dung thtt ba. Trong séng ché, biéu
tuong tng dung bit ky trong D, E, va F ¢6 thé dugc st dung dé thay thé A. Gia dinh rang
A duoc thay thé boi D dé hién thi. Sau d6 B, C, D, E, va F dugc hién thi trong ving DOCK.

Trong phuong 4n ndy cua sang ché, sau khi man hinh cta thiét bi dién ttr duge mo
rong, nhiéu biéu twong tng dung hon c6 thé duge hién thi. Néu c6 lugng twong dbi 16n cac
biéu tuong ung dung, mot s6 biéu tugng ing dung dugc hién thi c6 thé duogc thay thé. Noi
cach khac, biéu tuong ung dung trong vung DOCK c¢6 thé dugc cip nhat trong thoi gian
thuc khi sé luong biéu tugng ung dung ting 1én, dé tao diéu kién cho nguoi dung thao tac
va cai thién trai nghiém ngudi dung.

Trong céach trién khai c6 thé khéac, khi nhom céc biéu tugng ing dung thi hai bao gdm
tAt c cac biéu twong trong nhém cac biéu twgng tmg dung thi nhét, viéc hién thi nhém céc
biéu tugng mg dung thit hai trong ving ctra s 161 tat ciia man hinh bao gom:

hién thi nhém céc biéu tugng tmg dung thit nhét trong ving thi nhit trong viing
ctta s6 16i tit ctia man hinh, va hién thi biéu twong ung dung trong nhém cac biéu tuong
ung dung th\r hai ngoai trir nhom cac biéu twong ng dung thi nhét trong ving thit hai.

Vi du, gia dinh ring nhém céc biéu tugng tmg dung thi nhat 1a A, B, va C, va nhém
cac biu tuong tmg dung tht hai 1a A, B, C, D, va E. No6i cach khac, nhoém cac biéu tuong
ung dung thtr hai bao gdm A, B va C trong nhém cac biéu turong ung dung thir nhét, va bao
gdm nhiéu hon hai biéu tugng tmg dung: D va E so v6i nhém cac biéu twong tng dung thir
nhéit. Néi cach khac, nhém céc biéu tugng Gng dung thi nhit: A, B, va C, va D va E trong
nhém céc biéu tuong ung dung thir hai ngoai trir nhém céc bidu twong tmg dung thir nhét

dugc hién thi trong ving DOCK.
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Trong phuong 4n nay cua sang ché, sau khi man hinh dugc mé rong, biéu tugng tng
dung trong vung DOCK c¢6 thé con bao gdm biéu tuong tmg dung truée khi man hinh dugc
mo rong. No6i cach khéc, biéu tuong ung dung khéc co thé duoc hién thi méi trong vung
DOCK dya trén bidu tugng Gng dung ban dau. Trong cach ndy, ngudi dung c6 thé tim kiém
biéu tugng tng dung trude khi man hinh dugc mé rong. Ngoai ra, biéu tuong tmg dung c6
thé dugc thém mdi, dé cai thién viéc str dung man hinh sau khi man hinh dugc mé rong.

Trong céch trién khai c6 thé khéc, khi nhém céc biéu twong tmg dung thir hai khong
bao gém cac biéu tuong trong nhém cac biéu tugng ing dung thir nhét, viéc hién thi nhém
c4c biéu tuong tmg dung thit hai trong viing ctra s 161 tat cia man hinh bao gom:

thay thé tit ca cac biéu twong trong nhém cac biéu tugng tng dung thir nhat boi
nhom céc biéu tuong tng dung thit hai trong ving clra s 161 t&t cua man hinh dé hién thi.

Vi du, gia dinh ring nhém cac biéu twong tng dung thir nhét 1a A, va B, va nhém céc
biéu tuong Gng dung thi hai 1a C, D, va E. N6i cach khac, nhom céc biéu twong tmg dung
thir hai khong bao gdm A va B trong nhém céc biéu tuong tmg dung thi nhét. Trong sang
ché, nhom cac biéu tuong Gng dung tht hai: C, D, va E ¢c6 thé duoc sir dung dé thay thé
nhém cac biéu tugng ung dung thr nhét: A va B. Trong cach nay, C, D va E ¢o thé duoc
hién thi tryc tiép.

Trong phuong 4n nay cua sang ché, sau khi man hinh dugc mé rong, néu sb luong
tuong dbi 16n cac biéu tugng ing dung duogc hién thi trong vung DOCK, tAt ca cac biéu
tugng ung dung duogc hién thi trudc khi man hinh duge md rong co thé dugc thay thé.
Trong cach nay, sau khi man hinh dugc mo rdng, nhiéu biéu tugng mg dung hon c6 thé
duogc hién thi trong ving DOCK, dé tao diéu kién cho nguoi diung tim kiém biéu tuong ng
dung va cai thién trai nghiém nguoi dung.

Ngoai ra, trude khi nhom cac biéu tuong tng dung thtr hai dugc hién thi trong ving
ctra s6 161 tit cia man hinh, phuong phép con bao gom:

ghi lai thong tin trang thai st dung cua it nhat mot ung dung dugc sir dung boi
nguoi dung trong khoang thoi gian dugc xac dinh; va

x4c dinh it nhdt mot ing dung muc tiéu trong it nhéat mot tng dung dua trén
thong tin trang thai st dung dugc ghi lai cua it nhét mot ing dung, trong d6 nhom céc biéu
tugng ing dung thir hai bao gdm biéu tugng ting dung twong (mg v6i ing dung muc tiéu.

Thong tin trang thai sir dung bao g0m it nhat mot trong cac thong s6 sau: trinh tur st

dung, ) lugng sir dung, khoang thoi gian st dung, thoi diém st dung, hodc vi tri sir dung.
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Vi du, trong sang ché, hang doi c6 thé duge sir dung dé ghi lai trinh tu st dung it nhét
mot ung dung bdi nguoi dung. Trong cach nay, ung dung dugc st dung gin day boi nguoi
ding c6 thé dugc ghi lai, va biéu twong tng dung trong ving DOCK dugc diéu chinh dua
trén img dung dugc st dung gan day boi ngudi ding, sao cho biéu twong ting dung trong
vung DOCK dép tng t5t hon thoi quen sir dung ctia ngudi dung.

Vi du khéc, trong sang ché, s6 1an st dung tuong d6i 16n APP bsi ngudi dung trong
khoang thoi gian dat trudc co thé dugc ghi lai; sau d6 s 1an st dung cac APP dugc phan
loai; it nhat mot APP ma dugc st dung béi ngudi dung véi sb 1an tuong dbi nhiéu duoc lua
chon, nghia 13, it nhat mot APP dugc st dung tuong d6i thuong xuyén béi nguoi dung duge
Iua chon; va APP ma dugc st dung bi ngudi dung véi sb 1an twong dbi 16n duge thé hién
trong vung DOCK, dé tao diéu kién cho viéc st dung clia nguoi dung.

Vi du khéc, trong sang ché, quy luat st dung APP bdi ngudi dung trong khoang thoi
gian thiét 1ap trude c6 thé con dugc ghi lai, vi du, quy luat thoi gian va/hodc quy ludt vi tri
ctia viéc st dung APP bdi nguoi dung. Vi dy, thoi gian trong d6 nguoi dung st dung ung
dung iQIYT 1a tir 9:00 dén 11:00 vao budi tdi va vi tri tai d6 ngudi ding sir dung ing dung
iQIYT thuong 12 tai nha. Trong truong hop nay, thiét bi dién tir c6 thé hién thi biéu tuong
ting dung iQIYT trong ving DOCK giira 9:00 t5i va 11:00 t6i; hodc c6 thé hién thi biéu
tuwong cta tng dung iQIYT trong ving DOCK khi thiét bi dién tir phat hién rang vi tri dia
1y ctia nguoi dung 1a tai nha.

Trong phuong 4n nay cua sang ché, thiét bi dién tir ghi lai thong tin trang thai st dung
ctia nhidu APP dugc str dung boi nguoi ding trong khoang thoi gian duge xac dinh, va sau
d6 lua chon, dua trén thong tin trang thai st dung ciia cac APP dugc st dung boi ngudi
ding, biéu tugng ung dung dugc chira trong vang DOCK sau khi man hinh dwgc mé rong.
Trong cach nay, biéu twong timg dung dugc hién thi trong ving DOCK ¢6 thé duoc két hop
voi trang théi st dung cua nguoi dung, va biéu tuong ung dung trong ving DOCK ¢6 thé
dugc didu chinh dong dua trén trang thai s dung ciia ngudi ding, dé tao diéu kién cho
ngudi ding tim APP can thiét.

Trong phuong 4n nay cua sang ché, thong tin trang thai sit dung cua it nhit mot tng
dung dugc st dung boi ngudi dung trong khoang thoi gian duge xac dinh ¢ thé duogc ghi
lai trong trudng hop bat ky trong ba truong hop sau day:

Trong trudng hop thir nhét, khi man hinh c6 thé mo rong duoc & trang thai tha nhét,

thong tin trang thai st dung cua it nhét mét tng dung dugc st dung bdi nguodi dung trong
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khoang thoi gian dugce xéac dinh dugce ghi lai.

Trong truong hop thit hai, khi man hinh ¢6 thé mé rong duoc & trang thai thit hai, thong
tin trang thai st dung cua it nhit mot ung dung dugce sir dung béi nguoi dung trong khoang
thoi gian dugc xac dinh duoc ghi lai.

Trong treong hop thit ba, khi man hinh ¢6 thé mé rong dwgc & trang thdi thir nhét, hoic
trang thai thir hai, thong tin trang thai st dung cua it nhét mét ung dung duge sir dung béi
nguoi dung trong khodng thoi gian dugc xac dinh dugc ghi lai riéng r€.

Trong ba trudng hop phia trén, thong tin trang thai st dung twong tmg cua APP duoc
st dung boi ngudi dung khi man hinh cua thiét bi dién tt & trang thai gap lai va/hoic trang
thai mé ra c6 thé duoc khi lai, dé didu chinh tu dong biéu tuong tng dung trong ving
DOCK dua trén trang thai st dung cia nguoi dung.

Trong sang ché, man hinh c6 thé mé rong dugc co thé bao gdm man hinh c6 thé gap
lai dugc, man hinh cudn, hoac man hinh c6 thé thay dbi dugc.

Ngoai ra, viing ctra s6 16i tat trong phwong 4n nay cua séng ché duoc hién thi & man
hinh chinh cta thiét bi dién t.

Phuong phap con bao gom:

khi giao dién tmg dung dwoc hién thi trong man hinh chinh, hién thi ving ctra
sb 161 tét & 16p trén cua giao dién ing dung dé phan hdi 1énh ma dugc dan ra béi ngudi
dung dé hién thi ving ctra s6 16i tat.

Trong phuong 4n nay cia sang ché, gia dinh rang nguoi ding dang sir dung (g dung,
vi du, WeChat, va man hinh chinh hién thi, vi du, giao dién tro chuyén. Trong truong hop
nay, thiét bi dién ttr c6 thé hién thi ving DOCK & 16p phia trén ctia giao dién trd chuyén dé
phan hoi 1énh str dung ma nguoi diung goi ra ving DOCK.

Can luu ¥ rang 1énh sir dung ma nguoi ding goi ra ving DOCK ¢6 thé 1a thao tac trugt
lén trén duoc thuc hién boi nguoi dung trén man hinh, hodc c6 thé 1a thao tac cham va gitt
dugc thuc hién bdi nguoi dung trén man hinh, hoac ¢o6 thé 1a thao tac cham kép dugc thuc
hién badi nguoi dung trén man hinh. Diéu nay khéng bi gi6i han trong sdng ché.

Dé thuc hién cac chirc nang trong phwong phap dugc dé xuat trong cac phuong an cia
sang ché, thiét bi dau cudi di dong c6 thé bao gom két ciu phan cimg va/hodc modun phan
mém, dé cai thién cac chirc nang dudi dang két cAu phén cing, modun phﬁn mém, hodc két
chu phan ctmg va modun phan mém. Viéc chiic ning trong céc chirc nang duge thyc hién

dudi dang két cdu phan ciing, moédun phan mém, hodc su két hop cua két cau phan cimg
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va mbdun phan mém phu thudc vao cic tng dung cu thé va cac didu kién han ché thiét ké
cua cac giai phéap k¥ thuat.

Trong mét s6 phuong an dugc dé xuét trong sang ché, phuong phép duoc dé xuét trong
cac phuong 4n cta sang ché duoc mo ta tir goc do thiét bi dién tir lam thuc thé thyc thi. Dé
thuc hién cac chirc nang trong phuong phap dugc dé xuit trong cac phuong 4n cla sang
ché, thiét bi dAu cubi c6 thé bao gdm két cau phin cting va/hodc médun phan mém, dé cai
thién cac chuc nang dudi dang két ciu phan ctimg, mddun phin mém, hoic két cau phan
cung va mbédun phan mém. Viée chirc nang trong cac chirc ning dugc thyc hién dudi dang
két cAu phan cimg, mddun phan mém, hoic su két hop cua két ciu phan cimg va mddun
phan mém phu thudc vao cic tmg dung cu thé va cac diéu kién han ché thiét ké cua cac
giai phép k¥ thuat.

Nhu duoc thé hién trén Fig.19, mot sb phuong &n khéc cua sang ché boc 16 thiét bi
dién tir. Thiét bi dién tir ¢6 thé 1a thiét bi dién tir 6 man hinh c6 thé mé rong duge. Tham
chiéu dén Fig.19, thiét bi dién tir 1900 bao gdbm man hinh ¢6 thé mé rong dwgc 1901, mot
hodc nhiéu bd xir Iy 1902, bd nhé 1903, nhidu ing dung 1904 (khong duge hé hién trén
hinh v&), va mot hodc nhidu chuong trinh may tinh 1905 (khéng dugc thé hién trén hinh
v€). Cac bd phan cé thé duoc két ndi béng cach st dung mot hoac nhiéu bus truyén thong
1906.

Man hinh ¢6 thé mé rong duge 1901 dwgc cdu hinh dé hién thi man hinh chinh hogc
hién thi giao dién cua ung dung trong thiét bi dién tu.

Bo nhé 1903 luu trit mot hodc nhiéu chwong trinh may tinh. Mot hodc nhiéu chwong
trinh may tinh bao gdm céc l1énh. Bo xit Iy 1902 din ra cac 1énh dugc luu trit trong bd nhd
1903, sao cho thiét bi dién tir 1900 thuc hién cac budc sau day:

khi man hinh c6 thé mo rong duoc 1901 & trang thai thir nhat, hién thi nhém
cac biéu tuong tng dung thi nhit trong ving ctra s6 161 tit ciia man hinh; va

néu man hinh c6 thé mé rong duoc 1901 chuyén tir trang thai thi nhét sang
trang thai thr hai, hién thi nhém cac biéu tugng tmg dung thit hai trong ving sta s6 16i tat
clia man hinh, trong d6 sé luong cia nhom cic biéu tuong tng dung thir hai 16n hon sd
lwong cia nhom cac biéu twgng ting dung thir nhét.

Trang thai thir nhit thé hién trang thdi trong d6 man hinh c6 thé mé rong duoc 1901
khong dugc méd rong. Trang thai thir hai thé hién trang thai trong d6 man hinh c6 thé mé

rong dugc 1901 khong dugc mé rong. Nhom cac biéu tuong Ung dung thir hai bao gé)m
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mot s6 bidu tugng trong nhém cac bidu twong tng dung thit nhét, hodc bao gdm tit ca cac
bidu tuong trong nhom cac biéu tugng ng dung thi nhét, hodc khong bao gdm cac biéu
tugng trong nhoém cac biéu twong tmg dung thir nhat.

Trong thiét ké kha thi, khi nhom céc biéu tugng Gng dung thi hai bao gé)m mot sb biéu
tugng trong nhom cac biéu twong tmg dung thir nhét, biéu tuong khac véi nhom cac biéu
tuong tng dung thi nhit trong nhém céc biéu tugng tng dung thir hai duge str dung lam
nhém céc biéu tuong tng dung thit ba.

Viéc hién thi nhém céc biéu twong tng dung thi hai trong ving cira s6 161 tit cia man
hinh bao gom:

trong ving cira s6 16i tat, thay thé mot s biéu twong tng dung trong nhém cac
biéu tuong tng dung thir nhit boi mot s biéu tugng trong nhém cac biéu tuong tmg dung
thit ba dé hién thi, va hién thi mét sb biéu tugng ing dung khac trong nhém céc biéu tugng
mg dung thir ba bang cach sir dung man hinh ¢6 thé mo rong dugc 1901.

Trong thiét ké kha thi, khi nhom céc biéu twong Gng dung thit hai bao gOm tAt ca cac
biéu tuwong trong nhém cac biéu twong mg dung thtr nhét, viéc hién thi nhém cac biéu
tugng ing dung thtr hai trong vung ctra s6 161 tit ctia man hinh bao gom:

b6 xit Iy 1902 didu khién man hinh ¢6 thé m& rong duge 1901 hién thi nhém
céc bidu tuong ung dung thir nhét trong ving thi nhét trong ving cira sb 161 tit ctia man
hinh, va hién thi biéu twong ung dung trong nhém céc biéu twong ung dung thir hai ngoai
trr nhom céc biu tuong Gmg dung thir nhét trong viung thir hai.

Trong thiét ké kha thi, khi nhom céc biéu twong ung dung thir hai khong bao gbm cac
biéu tuong trong nhém cac biéu tugng Gng dung thir nhét, viéc hién thi nhém cac biéu
tugng ing dung thtr hai trong vung ctra s6 161 tit ciia man hinh bao gom:

thay thé tit ca cac biéu twong trong nhém céc biéu tugng ing dung thir nhat boi
nhom céac biéu tuong tng dung thir hai trong ving cta s 161 tit cia man hinh dé hién thi.

Trong thiét ké kha thi, truge khi hién thi nhom c4c bicu tugng ing dung thir hai trong
ving ctra sb 161 tit cia man hinh, khi cac 1énh duoc dan ra va dugc thuc thi boi mot hoac
nhiéu b xtr Iy 1902, thiét bi dién tir 1900 con duge cho phép thuc hién céc budc sau:

Bo xtr Iy 1902 ghi lai thong tin trang thai st dung cua it nhét mét ing dung duoc sir
dung béi nguoi dung trong khoang thoi gian dugce xac dinh.

Bo xtr Iy 1902 xéc dinh it nhét mot ing dung muc tiéu trong it nhét mot ing dung dua

trén thong tin trang thai sit dung dugc ghi lai cua it nhét mot tng dung. Nhom cac biéu
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tugng ing dung thi hai bao gdm biéu tugng tmg dung twong ng v6i ing dung muc tiéu.

Trong thiét ké kha thi, théng tin trang théi st dung ca it nhét mét tng dung dugc sir
dung béi nguoi dung trong khoang thoi gian xac dinh co thé duoc ghi lai theo cach sau
day:

Khi man hinh ¢6 thé mé& rong dugc & trang thai thir nhat, bd xtr Iy 1902 ghi lai thong
tin trang théi st dung cua it nhét mot tng dung duoc sit dung boi ngudi dung trong khoang
thoi gian dugce x4c dinh.

Ngoai ra, khi man hinh c6 thé mo rong dugc & trang thai th hai, bo xtr Iy 1902 ghi lai
thong tin trang thai st dung cua it nhét mét ing dung duoc st dung béi nguoi dung trong
khoang thoi gian dugc xéac dinh.

Ngoai ra, khi man hinh c6 thé mo rong dugc ¢ trang thai thu nhét hodc trang thai thi
hai, b6 xir 1y 1902 ghi lai ri€ng r& thong tin trang thai st dung cua it nhat méot img dung
duoc str dung bdi ngudi dung trong khoang thoi gian duge xac dinh.

Trong thiét ké kha thi, thong tin trang thai nguoi dung bao gdm it nhit mt trong cac
tham sb sau: trinh tu st dung, sb luong st dung, khoang thoi gian st dung, thoi diém st
dung, hodc vi tri st dung.

Trong thiét ké kha thi, man hinh c6 thé mo rong duoc bao gdm man hinh ¢ thé gap
lai, man hinh cudn, hoic man hinh c6 thé thay ddi duoc.

Trong thiét ké kha thi, ving ctra sb 16i tit duoc hién thi trong man hinh chinh ctia thiét
bi dién ti.

Khi c4c 1énh duoc din ra va duge thuc thi boi mot hodc nhidu bo xir Iy 1902, thiét bi
dién tir 1900 con dugc cho phép thuc hién cac budce sau:

Khi giao dién tng dung dwoc hién thi trong man hinh chinh, bo xtr Iy 1902 hién thi
ving ctra s 161 tit & 16p trén ciia giao dién ing dung dé phan hdi 1énh ma duge dan ra boi
ngudi dung dé hién thi viing cra s6 16i tit.

Trong phuong &n cua sang ché, b6 xir Iy 1902 c6 thé 1a bo xir ly da dung, bd xit ly tin
hiéu k¥ thuat sd, mach tich hop chuyén dung, mang cong lap trinh duogc dang trudng hodc
thiét bi logic c6 thé 14p trinh dwoc khac, cong roi hodc thiét bi logic béng ban dan, hodc bd
phan phan cting ri, va c6 thé thuc hién hodc thuc thi cic phuong phap, cac bude, va cac
so dd khéi logic duge boc 16 trong cac phurong 4n clia sang ché. Bo xir ly da dung c6 thé
la bo vi xtt 1y, bo xr ly thong thuong bét ky, hodc twong tur. Cac bude trong cdc phuong

phép duogc boc 16 tham chiéu cac phuong 4n cua sang ché ¢6 thé dugc thuc hién truc tiép
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va duoc hoan thanh bdi bo xir ly phén cting, hodc ¢co thé duogc thuc hién va duoc hoan
thanh bang cach sir dung két hop phan cing trong bd xtr 1y va médun phan mém. Mbdun
phan mém c6 thé dugc dit trong bd nhé 1903. Bo xit Iy 1902 doc cac 1énh chwong trinh tir
bo nhd 1903, va hoan thanh cac budce trong cac phuong phép phia trén két hop vai phan
cing cuia bd xur ly 1902.

Trong phuong 4n nay cua sang ché, b0 nhé 1903 ¢6 thé 1a bd nhé bat bién nhu 1a b dia
cting (hard disk drive, HDD) hodc b dia trang thai rin (solid-state drive, SSD), hodc co thé
12 bd nhé kha bién (volatile memory) nhur 1A RAM. B9 nhé con ¢6 thé 12 phuong tién khac
ma ¢6 thé duoc ciu hinh dé mang hodc luu tritr ma chuong trinh du kién & dang 1énh hodc
két chu dit liéu va c6 thé duogc truy cdp bdi may tinh. Piéu nay khong bi giéi han. BO nh¢
trong phuong 4n cua sang ché ¢6 thé con 1a mach hogc thiét bi khac ma c6 thé thuc hién
chirc nang luu trlt, va dugce cAu hinh dé luu trit cac 1énh va/hoic dit liéu.

C6 thé hiéu 13 rang boi ngudi ¢6 hiéu biét trung binh trong linh vuc rang, nhim muc
dich thuan tién va mo ta ngén gon, cac qua trinh hoat dong chi tiét cta cac thiét bi va cac
bd phan dugc mo ta phia trén, co thé tham chiéu cac qua trinh twong mg trong cdc phuong
4n phuong phép phia trén. Chi tiét khong dugc mo ta lai & day.

Dua trén cac phuong an phia trén, sang ché con d& xuit phuong tién luu trit may tinh.
Phuong tién luu trit may tinh luu trit chuong trinh may tinh. Khi chwong trinh may tinh
duoc thyc thi boi may tinh, may tinh dugce cho phép thuc hién phuwong phap hién thi biéu
tuong tng dung dugc dé xuét trong cac phuong an phia trén.

Phuong 4n cua sang ché con dé xuét san phdm chuong trinh mdy tinh bao gdm céc
1énh. Khi san phdm chwong trinh mdy tinh chay trén mdy tinh, may tinh duoc cho phép
thwe hién phuong phap hién thi biéu tuong ng dung dugc dé xuét trong cac phuong an
phia trén.

Céc phuong an cua sang ché dugc md ta tham chiéu cac luu dd va/hodc cic so dd khéi
ctua phuong phap, thiét bi (hé thdng), va san phadm chuong trinh may tinh theo cac phuong
an cua sang ché. Cén hiéu réng cac 1énh c6 thé dugc st dung dé thuc hién mdi qua trinh
va/hodc mdi khéi trong cac luu dd va/hodc cac so dd khdi va két hop véi qua trinh va/hodc
khéi trong céc luu dd va/hodc céc so dd khéi. Cac 1énh nay co thé duoc tao ra cho may tinh
da dung, may tinh chuyén dung, b xir ly nhung, hodc bo xir Iy cua thiét bi xu 1y dit lidu
1ap trinh dugc khac dé tao ra may, sao cho céc 1énh dugc thuc thi boi may tinh hodc bo xur

Iy cua thiét bi xi Iy dit liéu 14p trinh dwoc khéc tao ra thiét bi dé thuc hién chiic nang duoc
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x4c dinh trong mot hodc nhidu qua trinh trong cac luu d6 va/hoic trong mot hodc nhiéu
khdi trong cac so d6 khoi.

Céc 1énh chuong trinh méy tinh nay ciing ¢6 thé duge luu trit trong bd nhé c6 thé doc
duoc bang may tinh ma c6 thé didu khién may tinh hodc bat ky thiét bi xir ly dit liéu c6 thé
1ap trinh duogc khac dé hoat dong theo cach cu thé, sao cho cac 1énh duoc luu trix trong bo
nhé ¢6 thé doc duoc bing may tinh tao ra ciu phan bao gdm thiét bi ra 1énh. Thiét bi ra
1énh thuc hién chirc nang cu thé trong mot hodc nhiéu qué trinh trong cac luu dd va/hoic
trong mot hodc nhidu khéi trong cac so 6 khéi.

Céc 1énh chuong trinh may tinh ciing ¢6 thé dugc nap vao mdy tinh hoic thiét bi xu Iy
dir liéu c6 thé 14p trinh dugc khac, sao cho loat céc thao tac va cdc budc duoc thuc hién
trén may tinh hodc thiét bi co thé 1ap trinh duoc khac, béng cach do tao ra qua trinh xur ly
do may tinh thuc hién. Do d6, cac 1énh dugc thuc thi trén mdy tinh hoac thiét bi co thé 1ap
trinh dugc khac cung cip cac bude dé thuc hién chirc ning cu thé trong mot hodc nhiéu

qua trinh trong cac luu do va/hodc trong mot hodc nhiéu khoi trong cac so do khoi.
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YEU CAU BAO HQ

1. Phuong phap hién thi biéu tuong img dung, dugc thuc hién béi thiét bi dién tir c6
man hinh c¢6 thé mé réng duge, phuong phap nay bao gdm cac bude:

khi man hinh c6 thé mé& rong duge & trang thai thi nhit, hién thi nhom biéu twong
ung dung th nhét trong ving cira sd 18i tét cua man hinh th@ nhat, trong d6 nhém biéu
tuong ing dung thir nhit khong bao gdm biéu tuong thir nhét ciia ing dung thir nhit;

sau khi tng dung tht nhét duoc sir dung trén man hinh tht nhit, hién thi nhom biéu
tugng ng dung thir nhét trong ving ctra sb 16i tit ctia man hinh tht nhit; va

& phan hdi lai viéc man hinh c6 thé mé rong dugc thay ddi tir trang théi thir nhét sang
trang thai thtt hai, hién thi nhom biéu twong tng dung thtr hai trong viing ctra s6 16i tét cta
man hinh th@ hai, trong 6 nhém biéu tuong tmg dung thi hai bao gdm tat ca céc biéu
tugng rng dung ciia nhém biéu tuong tng dung thi nhat va biéu twong thir nhét, biéu tugng
tht nhat duge dua vao nhém biéu tugng ing dung thir hai dva trén thong tin trang thai sir
dung gan day dugc ghi lai clia cac ng dung twong (ng,

trong do trang thai thir nhét thé hién trang thai trong d6 man hinh c6 thé mo rong duoc
khoéng dugc mo rong, va trang thai thu hai thé hién trang théi trong d6 man hinh c6 thé mo
rong dugc dugc mo rong.

2. Phuong phép theo diém 1, trong d6 budc hién thi nhém biéu tugng Gmg dung thir
hai trong ving cira s6 181 tit cua man hinh thi hai bao gdm:

bude hién thi nhém biéu twong tmg dung thir nhét trong ving th nhéit trong viing ctra
s 161 tht cia man hinh tht hai, va hién thi, it nhét biéu tuong thit nhat trong ving th hai
trong ving ctra sb 16i tit cia man hinh tht hai.

3. Phuong phéap theo diém 1, trong d6 phuong phap con bao gdm, trudc bude hién thi
nhom biéu tuong tng dung thit hai trong ving cira s6 16i tit cia man hinh thit hai:

budce ghi lai thong tin trang thai st dung gan day cua it nhét mot ung dung dugc st
dung boi nguoi dung trong khoang thoi gian xac dinh; va

budc xac dinh tng dung thir nhét trong it nhét mot ung dung dua trén thong tin trang
thai sit dung gan day dugc ghi lai.

4. Phuong phép theo diém 3, trong d6 budc ghi lai thong tin trang thai st dung gan
day cua it nhat mot ung dung dugc st dung boi ngudi ding trong khoang thoi gian xac
dinh bao gdm:

dwa trén viéc man hinh c6 thé mé rong dwoc & trang thai thir nhat hay trang théi tha
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hai, ghi riéng thong tin trang thai sit dung cua it nhét mot ing dung dugc sit dung bdi nguoi
dung trong khoang thoi gian xac dinh.

5. Phuong phép theo diém 3, trong d6 thong tin trang thai st dung bao gOm it nhat
mot trong sb trinh tu st dung, ) lugng st dung, khoang thoi gian stir dung, thoi diém sir
dung, hodc vi tri sir dung.

6. Phuong phap theo diém 1, trong d6 man hinh c6 thé mo rong duge bao gdm man
hinh c6 thé gap lai, man hinh cudn, hodc man hinh cé thé thay dbi dugc.

7. Phuong phép theo diém 1, trong d6 ving cira s6 161 tit dwoc hién thi trén man hinh
chinh cta thiét bi dién tir, va

phuong phép con bao gbm:

khi giao dién tmg dung duoc hién thi trén méan hinh chinh, budc hién thi ving ctra s6
16i tét & 16p trén cua giao dién tmg dung dé phan hdi lai 1énh ma duoc dan ra boi nguoi
dung dé hién thi ving ctra s6 16i tat.

8. Thiét bi dién tir bao gdm man hinh c6 thé mé rong dugc, mot hodc nhiéu bo xu 1y,
bd nhd, nhiéu ung dung, va mdt hodc nhiéu chuong trinh may tinh, trong do

mot hoac nhiéu chuong trinh may tinh dugc luu trit trong bd nhé, va mot hoac nhiéu
chuong trinh may tinh bao gém cac 1énh ma khi dugc thuc thi béi mot hodc nhiéu bo xir
ly, lam cho thiét bi dién t&r thuc hién cac hoat dong bao gém:

khi man hinh c¢6 thé mé rong duoc & trang thai thi nhét, hién thi nhém biéu tuong
{ing dung tht nhat trong ving cira s 16i tit ciia man hinh thir nhét, trong d6 nhém bicu
tuong ung dung tht nhét khong bao gdm biéu tugng thir nhét ciia tmg dung thir nhét;

sau khi tng dung tht nhét dugc st dung trén man hinh thir nhat, hién thi nhom biéu
tugng tng dung thir nhat trong ving cira s 161 tit cia man hinh tha nhét; va

dé phan hoi lai viéc man hinh c6 thé mé rong dugc thay doi tir trang thai thi nhat sang
trang thai thir hai, hién thi nhém biéu tuong Gng dung thit hai trong ving ctra s 161 tat ca
man hinh thtt hai, trong d6 nhém bidu tuong tmg dung thir hai bao gom tit ca cac biéu
tuong Gmg dung ciia nhém biéu tugng tmg dung thir nht va biéu twong thir nhit, biéu twong
tha nhét dugc dwa vao nhom biéu tugng ung dung thir hai dwa trén thong tin trang thai st
dung gan day duogc ghi lai cua céc ing dung twong Ung,

trong d6 trang thai thir nhéat thé hién trang thai trong d6 man hinh c6 thé mo rong duge
khong dugc mé rong, va trang théi thit hai thé hién trang thai trong d6 man hinh c6 thé mo

rong dugc duge mo rong.

53



48250 54/98

9. Thiét bi dién t theo diém 8, trong d6 viéc hién thi nhém biéu tuong timg dung thir
hai trong ving cira s6 11 tit ciia man hinh thir hai bao gbm:

hién thi nhom biéu twong tng dung thir nhit trong ving thir nhét trong ving ctia s6
16i tit ctia man hinh tht hai, va hién thi, it nhit biéu tugng thir nhét trong ving tht hai
trong viing cira s6 16i tat ciia man hinh thi hai.

10. Thiét bi dién ti theo diém 8, trong d6, khi cc 1énh dugc thyc thi bdi mot hoac
nhiéu bd xit 1y, thiét bi dién tir con duoc cdu hinh dé thuc hién, trude khi hién thi nhém
biéu tuong Gng dung thit hai trong ving ctra s6 161 tat ctia man hinh thit hai, c4c hoat dong
bao gdm:

ghi lai thong tin trang thai sitr dung gan dy cua it nhét mot tmg dung duoc st dung
bai nguoi dung trong khoang thoi gian xac dinh; va

xéc dinh Gng dung thi nhét trong it nhét mot ing dung dua trén thong tin trang thai
sir dung gan day duoc ghi lai.

11. Thiét bi dién t&r theo diém 10, trong d6 viéc ghi lai thong tin trang thai st dung
gin déy cua it nhét mot tng dung dugc st dung béi nguoi dung trong khoang thoi gian xac
dinh bao gom:

dua trén viéc man hinh c6 thé mo rong duge & trang thai thi nhét hay trang thai thir
hai, ghi riéng thong tin trang thai st dung cua it nhéit mot ing dung duogc st dung boi nguoi
dung trong khoang thoi gian xac dinh.

12. Thiét bi dién t theo diém 10, trong d6 thong tin trang thai sir dung bao gdm it
nhét mét trong sd trinh tu st dung, s6 lugng st dung, khoang thoi gian s dung, thoi diém
str dung, hodc vi tri st dung.

13. Thiét bi dién tr theo diém 8, trong d6 man hinh c6 thé mo rong dugc bao gém
man hinh c6 thé gap lai, man hinh cudn, hodc man hinh c6 thé thay ddi duoc.

14. Thiét bi dién tt theo diém 8, trong d6 ving cira s6 15i tit dwoc hién thi trén man
hinh chinh ctia thiét bi dién t, va

khi cac 1énh duoc thuc thi bédi mot hodc nhiéu bd xr ly, cac 1énh 1am cho thiét bi dién
tir tiép tuc thuc hién cac hoat dong bao gdm: khi giao dién tmg dung dugc hién thi trén
man hinh chinh, hién thi ving ctra sb 16i tit & 16p trén cua giao dién ung dung dé phan hoi
lai 1énh ma duoc din ra béi ngudi ding dé hién thi ving ctra s 16 tat.

15. Phuong tién Iuu trit khong tam thoi co thé doc duoc boi may tinh bao gbm cac

1énh may tinh, khi dugc thuc thi bdi mot hoac nhiéu bod xu ly cua thiét bi dién tr, 1am cho
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thiét bi dién tir thuc hién cac hoat dong bao gdm:

khi man hinh c6 thé mé rong dwoc cia thiét bi dién tir & trang thai thir nhat, hién thi
nhom biéu tugng tng dung thir nhét trong viing ctra s 16i tit ciia man hinh thtr nhét, trong
d6 nhém biéu twrong Gmg dung thir nhat khong bao gdbm biéu tugng thir nhat ctia img dung
thir nhét;

sau khi tng dung thir nhat duge sir dung trén man hinh thir nhét, hién thi nhém biéu
tuong tng dung thir nhét trong viing ctra s 161 tit ciia man hinh thir nhit; va

@8 phan hdi lai viéc man hinh c6 thé mé rong dugc thay doi tir trang thai thir nhat sang
trang thai thi hai, hién thi nhém biéu tugng ing dung thi hai trong ving cira s 161 tat cna
man hinh tht hai, trong d6 nhém biéu twong tng dung thir hai bao gdm tit ca cac biéu
tuong (mg dung ctia nhém biéu tugng tng dung thir nhit va biéu twong thi nhét, biéu tugng
thtr nhit duoc dua vao nhém biéu tuong tng dung thi hai dua trén thong tin trang thai st
dung gin day duoc ghi lai ctia cac timg dung twong g,

trong do6 trang thai thir nhét thé hién trang thai trong d6 man hinh c6 thé mo rong duogc
khong dugc mé rong, va trang thai thir hai thé hién trang thai trong 6 man hinh c6 thé mé
rong dugc dugc mé rong.

16. Phuong tién luu trit khong tam thoi c6 thé doc duge béi méy tinh theo diém 15,
trong d6 viéc hién thi nhom biéu twong ting dung thit hai trong ving cira s6 161 tit ciia man
hinh ¢6 thé mé rong duoc bao gdom:

hién thi nhém biéu twong tmg dung thir nhat trong ving thir nhit trong ving ctra s6
181 t4t cia man hinh thir hai, va hién thi it nhat biéu twong thir nhit trong viing thir hai trong
ving ctra s6 161 tit cia man hinh thi hai.

17. Phuong tién Iuu trit khong tam thoi c6 thé doc dugc bai may tinh theo diém 15,
trong d6 khi céc 1énh dugc thuc thi bdi mot hoac nhiéu bd xir ly, thiét bi dién tir dugc 1am
cho tiép tuc thuc hién, trudc khi hién thi nhém biéu tuong ing dung th(r hai trong vung cua
s6 141 tit ciia man hinh tht hai, cac hoat dong bao gom:

ghi lai thong tin trang thai s dung gén ddy cua it nhat mot ung dung duoc st dung
boi nguoi dung trong khoang thoi gian xac dinh; va

xé4c dinh tmg dung thir nhét trong it nhit mot img dung dwa trén thong tin trang thai
st dung gan day duoc ghi lai.

18. Phuong tién luu trit khong tam thoi c6 thé doc duge boi méy tinh theo diém 17,

trong do viéc ghi lai thong tin trang thai s dung gan ddy cta it nhdt mot ing dung dugc
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st dung béi nguoi dung trong khoang thoi gian xac dinh bao gbm:

dua trén viéc man hinh c6 thé mé rong dugc & trang thai thu nhét hay trang thai thu
hai, ghi riéng thong tin trang thai st dung cua it nhit mot tng dung dugc sir dung boi ngudi
dung trong khoadng thoi gian xac dinh.

19. Phuong tién Iuu trit khong tam thoi co thé doc duoc boi may tinh theo diém 17,
trong d6 thong tin trang thai st dung bao gdm it nhat mot trong sb trinh tu sir dung, sb
lwong st dung, khoang thoi gian st dung, thoi diém st dung, hodc vi tri sir dung.

20. Phuong tién luu trit khong tam thoi c6 thé doc duge boi may tinh theo diém 15,
trong d6 ving ctra sd 151 tit dugc hién thi trong man hinh chinh cta thiét bi dién tr, va khi
céc 1énh duge din ra va duoc thuc thi béi mot hodc nhidu bd xtr 1y, thiét bi dién tir duge
cho phép thuc hién tiép cac budc sau: khi giao dién ting dung duoc hién thi trén man hinh
chinh, hién thi vung ctra s6 16i tat & 16p trén cua giao dién tng dung dé phan hoi lai 1énh

ma duoc din ra bai ngudi ding dé hién thi viing cira so 10i tat.
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