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Linh viee k§ thuét dwoe dé cap
Sang ché dé cap dén hé thdng bao mat vat Iy c6 nhiéu nit may chi.
Tinh trang k§ thuit ciia sang ché

Hé théng bao mét vat 1y 12 hé théng thuc hién c4c bién phap ngin ngira nhitng
nguoi khong dugc quyén truy cdp vat Iy dén tai san, nhu toa nha, ha tang, hodc thong
tin bi mat. Cac vi du vé cac hé thdng bao mat vat Iy bao gbm céc hé thdng gidm st
nhu hé théng ma trong d6 cic may quay dugc st dung dé kiém soat tai san va céc thir
gin no; cac hé thong didu khién truy cép, .nhu hé théng st dung céc thé RFID d diéu
khién truy cdp tda nha; cac hé théng phat hién xAm nhép, nhu hé théng canh béo in

trdm tai nha; va cac t6 hop clia cac h¢ thong trudce day.

Hé théng bao mat vat Iy thudng tich hgp v6i cac may tinh. Do loai hé théng bao
mat vat Iy nay phat trién, nén cong suét tinh toan yéu cAu dé van hanh hé théng ting
1én. Vi dy, do s6 may quay trong hé gidm sét ting 1én, lugng cdng suét tinh toan theo
yéu cdu cling gia ting dé cho phép video bd sung duogc luu trit va cho phép st dung
ddng thoi va quan 1y s6 may quay cao hon. Do d6, viéc nghién ctru va phat trién tiép

tuc khic phuc cac vin d& gip phai do hé thdng bao mat vat Iy phat trién.
Ban chit ky thuit ciia sang ché

Theo khia canh tht nhét, sang ché d& xuit phuong phép chia sé dit liéu trong hé
théng bao mat vat Iy ma bao gébm nhiéu nit may chi. Phuong phép nay bao gdm viée
truy cép, st dung mét trong sd cac nit may chd (“nat thir nhét”), ma nhén dang nut
nhin dang nat khac cua cic niit may chi (“nut thir hai”), trong d6 nut thr nhéit va tha
hai bao gdm it nhat mo6t phan clia cum may chli va trong d6 ma nhan dang nut bao
gbm it nhit mot phin ctia thong tin hoi vién ctia cum nhan dang tat ca va co thé truy |
cAp bang tit ca cdc nit may chu trong cum mdy chu; va g dir liéu tir nut thi nhit d¢én

nat tha hai.
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Cum may chii ¢6 thé bao gdm it nhét ba nut may chu.

Céac nit may chu c6 thé bao gom may quay, may ghi video mang, va cac may

chu diéu khién truy cép.

Phuong phép con bao gdm bude truy cdp, sit dung nut thr hai, ma nhén dang

nit nhan dang nut thir nhét; va giri théng tin bd sung tir nut thir hai dén nut tha nht.

Thong tin hoi vién cla cym co6 thé bao gom ma nhin dang nat nhan dang duy
nhat tirng nat trong s6 cic nit may chu trong cum may chi; va ma nhan dang cum

nhén dang duy nhat cum mdy chid ma cac nit may chu thude vé do.

Moi nut trong sO cdc nit may chi trong cum may chu c6 luu trlt 1au dai riéng

phién ban ctia n6 ve thong tin hdi vién cua cum cuc bd.

Phuong phap con bao gom bude khoi dong lai mot trong sb cac nut may chu
(“ntt may chi duge khéi dong lai”) trong cum méy chit; va mdi 1an nut may chi duoc
khéi dong lai trd lai truc tuyén, thi st dung nit méay chi duoc khéi dong lai dé thuc
hién phuong phap bao gdm (i) truy cdp ma nhan dang cum nhén dang cum may chu;

va (ii) ty dong quay lai cum may chu.

Phuong phap con bao gdm budc bd sung niit may chit méi vao cum mdéy chd
bang cach thuc hién phuong phép bao gdm budce trao ddi phién ban cuia théng tin hoi
vién ctia cum dugc luu trit trén nit may chii méi bang phién ban cia thong tin hoi vién
ctia cum dugc luu trit trén mot trong sd cac niit may chit ma da 13 mot phén ctia cum
méy chi (“ntit didu khién hoi vién”); va ddng bd hoa cac phién ban cia thong tin hoi
vién clia cum duge luu trit trén niit may chi méi bang céc phién ban cia thong tin hoi
vién ctia cum dwgc lwu trit trén tit cd cac nut may chu trong cum trude khi nut may
chi méi tham gia vao nhom.

Viéc gt dit ligu co thé bao gém tim kiém, s@r dung nut thir nhét, diém cubi giao
tiép cho nat thir hai tir ma nhén dang nut; va giri dir lidu tir ndt the nhét dén didm cubi
giao tiép.

Piém cubi giao tiép va ma nhan dang nut c6 thé bao gdm cac muc nhép trong
ban d6 mang lién quan dén cdc ma nhan dang nut cho tit ca cac nut may chd trong

cum may chu dén cdc dieém cudi giao ti€p twong tng, va moi nut trong s cac nit may
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chu trong cum méy chu c6 thé luu trlt theo céch 1au dai ri€ng phién ban cia né vé ban

do mang cuc bd.

Ban d6 mang c6 thé cho phép timg niit trong sd cac nit méay chi trong cum may
cha gri dit lidu dén mdt nit bit ky khéc trong sd cac nut may chii trong cum méy cha

ma khong str dung may chui dugc tap trung.

Dit liéu c6 thé dugc luu trit cuc bd trén nut thir nhit va phwong phép con bao
gbm viéc bién ddi dir liéu str dung nut thir nhét, trong d6 viée giri dir lidu tir nut thu
nhit dén nut thir hai bao gdm phin ddng bd hoa dit liéu trén cac nut thir nhét va thir hai
sau khi nut thtt nhat bién di di ligu.

Dit ligu c6 thé bao gdm thong tin phién ban dugc tao ra bang cach st dung co
ché tao phién ban mang tinh nhan qua va cac phién ban khac nhau cta dit liéu co thé
dugc luu trit trén cac nat thi nhat va thtr hai, va dong bd hoa dir liéu c6 thé bao gdm
viéc so sanh thong tin phién ban duoc luu trit trén nat thir nhét va tht hai va chép nhan
trén ca hai nut thir nhat va nat thir hai ma dir liéu c6 thong tin phién ban chi ra 13 gn
hon.

Dir liéu c6 thé bao gém ma nhan dang nat ctia nat thu nhit, thong tin trang thai
nhip ctia nit th nhét, théng tin trang thai tmg dung cta nat thi nhit, va thong tin
phién ban, va giri dit liéu co6 thé bao gém truyén dir liéu dén tit ca nit may chu trong
cum mdy chil st dung giao thirc tin giu (gossip) thuc hién cac trao dbi dit liéu giira

cac cdp nut may chu trong cum.

Dit liéu c6 thé dugc truyen theo giai doan dén tat ca cac nit may chi trong cum

may cha.
Dit liéu duge giri dén nut thi hai khi nat tha nhét tham gia vao cum nay.

Mién tép trung cic muc nhap c6 thé duoc bién ddi bang cac nut may chu bat ky
trong cum may cha co thé duoc luu trit cuc bd trén mdi nat trong cum may chd, va
phuong phép con bao gdm viéc tao thong tin phién ban st dung co ché tao phién ban
mang tinh nhan quéa sao cho thong tin phién ban chi ra cdc nit may chd nao c¢6 mét

trong s6 cdc muc nhédp lam bién d6i mot cach gan nhat.
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Thong tin trang thai tmg dung c6 thé bao gém thong tin bam mirc dinh dugce tao

ra bang cach bam tat cd cdc muc nhap trong mién.

Phuong phap con bao gdm viée so sanh, sit dung ndt thir hai, théng tin bim

mirc dinh v6i thong tin bam mirc dinh duoc tao ra bang cach bam phién ban ciia mién

| tuong ung duoc luu trit cuc bd trén nut thi hai; va néu cc thong tin bam mic dinh

khac nhau, thi sy ddng nhit héa cac mién trén nut thi nhit va thir hai sit dung thong
tin phién ban.

Muc nhép trang thai chi c6 thé dugc bién dbi bang nat thir nhat c6 thé duoc luu

trit cuc bo trén ndt thir nhét, va théng tin phién ban ¢6 thé bao gdm sb phién ban ma

nut thi nhét gia ting bét ky khi nao né bién d6i muc nhép trang thai.

Théng tin trang thai tng dung c6 thé bao gdm cip thuc thé trang thai bao gdbm

ma nhan dang thuc thé trang thai nhan dang muc nhép trang thai va sb phién ban.

Phuong phép con bao gdm viée so sanh, sit dung nut thr hai, sé phién ban nhén
duge tir nat thir nhat c6 s phién ban ciia muc nhép trang thai twong tng duge luu trit
cuc bod trén nat thir hai; va néu cac sb phién ban khic nhau, cép nhat muc nhép trang
thai dudc luu trit cuc bd trén nat thtr hai ¢ muc nhap trang théi dugc luu trit cuc bd

trén nt thi nhéat.

Cép nhat muc nhép trang thai co6 thé bao gé)m viéc gl tir nut tha nhét dén nat
th{r hai cdc muyc nhép trang thai bd sung dugc luu trlt cuc bd trén nuit tha nhét ma dugc

bién d6i ddng thoi v6i muc nhép trang thai.

Céc nit thi nhét va hai c6 thé bao gdm it nhat mot phan ciia nhém nit may chi
trong cum ma nut thi nhét c6 thé giri dit lidu theo cach theo tht ty tdng thé dén tt ca
cac niit may chu trong nhém, va gl di lidu c6 thé bao gdm nit thir nhét giri dir lidu
dén tit ca cic nlit may chu trong nhém.

Dit liéu c6 thé bao gdm dir liéu khong 1au dai dugc tao ra trong thoi gian chay

cua hé théng bado mat vat ly.

Dit liu cling c6 thé bao gom viéc tao dong video dugc tao dong tir cac nlit may

chii khac trong cum may chil tir nit thir nhit dén nit th hai.
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Theo khia canh khéc, sang ché dé xuét hé thdng chia sé dit liéu trong hé théng
bao mat vat Iy, hé thong nay bao gdbm nhiéu nut méy chu bao gdm nut thr nhat va nit
thir hai, trong d6 nit thir nhit bao gdm bd xir Iy dwoc ndi theo cach giao tiép véi vat
ghi ¢6 thé doc dugc biang may tinh ma c6 thé dugc ma héa trén d6 cac cau lénh va céc
chi din d& 1am cho bd xir ly thuc hién phuong phap bao gdm viée truy cdp ma nhan
dang nit nhan dang nut thi hai, trong d6 nut thir nhit va thtr hai bao gdm it nhit mot
phan clia cum may chi va trong d6 ma nhin dang nit bao gdm it nhat mot phén cua
thong tin hdi vién ctia cum nhan dang tit ca va c6 thé truy cip bing tit ca nut may chu

trong cum mdy chu; va giri dit li€u dén nat th hai.

Theo khia canh khéc, sang ché dé xuét vat ghi c6 thé doc duoc bing may tinh
khong tam thdi ma hoa trén d6 céc ciu 1énh va cac chi din dé 1am cho bo xir Iy thuc
hién phuong phap chia sé dit liéu trong hé théng bao mat vat Iy bao gdm nhiéu nut
mdy chti, phwong phép bao gém viéc truy cap, st dung mét trong sd cac nut may chu
(“nat thtr nhAt”), ma nh4n dang nat nhan dang nat khic trong cdc nat may cha (“nit
thir hai”), trong d6 nut thir nhit va thir hai bao gdm it nht mot phin ciia cum may chu
va trong d6 ma nhan dang nit bao gdm it nhit mot phan cia théng tin hoi vién cua
cum nhén dang tit ca va c6 thé truy cip bang tit c4 nut may chi trong cum may chu;
va gtri dit liéu tir nat thir nht dén nat thi hai.

Theo khia canh khéc, sang ché d& xudt phuong phép tuwong tic véi man hinh
khong dugc gidm sat trong hé théng bao mat vat Iy ma bao gdm nhidu nit may ch,

[P

phuong phép bao gdm viée giri, tir mot trong s§ cic nut méay chu (“ndt thir hai”) giao
tiép v6i man hinh khong dwoc gidm sat dén nut khac ciia cac nit may chu (“nut thu
nhit”) ma giao tiép véi man hinh may khach, dir lidu trang thai hién thi chi dinh su
hién thi dwoc hién thi trén man hinh khéng dwoc gidm sat; va hién thi, trén man hinh
may khach, it nhit mot phan cta hién thi dwoc hién thi trén man hinh khong duoc
giam séat. Theo mdt khia canh, khong ¢ céc nit may chti ndo 1a may chi cong két ndi
dugc tap trung; theo khia canh thay thé, it nhit mot trong sb cac nit may chu 1a may

chii cong két ndi duoc tap trung.
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Phuong phap con bao gdm viée giri, tir nut thir nhat dén nut thi hai, tin nhin dé
thay d6i hién thi cia man hinh khong duoc gidm sat; va cip nhat man hinh khong duoc

gidm sét theo tin nhin dugc gl tir nit thir nhat dén nut thi hai.

Nt thir nhit va thi hai va it nhit mot trong nhidu nit may chii khac c6 thé bao
gém cum may chd, nut thir nhét va thir hai ¢6 thé bao gdm it nhat mdt phin cia nhém
nut may chi trong cum ma nat thir hai ¢6 thé gui dir liéu trang thai hién thi theo cach
theo thir tu tdng thé dén tit ca cac nut may chu khéc trong nhém, va giri dit lidu trang
thai hién thi c6 thé bao gdm nut thir hai giri di liéu dén tit ca cdc nit mdy chu khac
trong nhém.

Nt thtr nhét va thi hai va it nhit mot trong nhiéu nit may cha khac ¢6 thé bao
gdm cum mdy chi, nut thir nhit va thtr hai c6 thé bao gom it nhit mot phan cia nhém
nut may chi trong cum ma nat thir nhit cé thé gui tin nhin dé thay ddi trang thai
ctia man hinh khong dugc giam sat theo cach theo thir tu tdng thé dén tit ca cc nit
mdy chi khac trong nhém, va nut thi nhit ¢ thé g tin nhin dé thay doi trang thai

ctia man hinh khong dugc giam sat dén tat ca cac nut may chu khéc trong nhém.

Phuong phép con bao gdm viéc giri tir nat thir hai dén nat tht nhit théng béo

ma sy hién thi cia man hinh khoéng dugc gidm sét sin sang dugc diéu khién.

Viéc giri thong béo c¢6 thé bao gdm viéc truyén thong bao dén tt ca nat may
chu trong cum may chi sit dung giao thirc tan giu thuc hién cic trao d6i dir liéu gitra

cac cdp nut may chu trong cum.

Trude khi gii trang thai cia man hinh khéng duoc giam sat dén man hinh didu
khién, phuong phap nay c6 thé bao gdm viéc truy cap, sir dung nit thir hai, ma nhén
dang nat nhin dang nat thi nhat, trong d6é nut thir nhat va thir hai bao goém it nhit mot
phin ctia cum may chu va trong d6 ma nhén dang nut bao gdm it nhit mdt phan cta
thong tin hdi vién ciia cum nhan dang tit ca va c6 thé truy cép bang tit ca nit may cha

trong cum may chu.
Thong tin hoi vién cia cum cé thé bao gdom ma nhdn dang nut nhan dang duy
nhat mot trong sO cac nit may chu trong cum may chd; va md nhin dang cum nhéan

dang duy nhat cum may chii ma cic nit may chu thudc vé.
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M&i niat may chil trong cum may cha c6 thé luu trit theo cach 1au dai riéng

phién ban ctia né ve thong tin hdi vi€n ctia cum mdt cach cuc bg.

Theo khia canh khéc, sang ché dé xuét hé théng bao mat vat 1y bao gém: man
hinh may khéich; man hinh khong dugc gidm sat; va nhiéu nut may chu, trong d6 mét
trong s cac nat may chi (“ndt thir nhat”) giao tiép véi man hinh may khach va nat
khéc trong s cac niit may chu (“ndt thir hai”) giao tiép v6i man hinh khong duoc giam
sat, trong d6 nut thr hai duogc cAu hinh dé gui dén nat ther nhit dir lidu trang thai hién
thi chi din hién thi dwoc hién thi trén man hinh thit hai va niit thtr nhit duge cdu hinh
dé hién thi, trén man hinh may khach, it nhit mot phan cta hién thi dugc hién thi trén
man hinh thi hai. Theo mdt khia canh, khong c6 cic nit méay cht nao 13 may cha cong
két ndi duoc tap trung; theo khia canh thay thé, it nhat mot trong s6 céc nut may chu la

may chu cdng két ndi duge tap trung.

Theo khia canh khéc, sang ché dé xuét hé thdng bao mat vat Iy bao gdm: may
khach ¢6 man hinh may khach; man hinh khong dugc gidm sat; va nhiéu nat may chu,
trong d6 mot trong sé cac nit may cha (“ndt thir nhat”) giao tiép v6i may khach va
mot nat khac trong sb cac nat may chi (“nut thr hai”) giao tiép véi man hinh khong
dwoc giam sat, trong d6 nut thi hai dwoc ciu hinh dé giri dén nut thir nhét dir lidu trang
thai hién thi chi dan hién thi dwgc hién thi trén man hinh thir hai va may khach va nut
thit nhit duoc cdu hinh dé hién thi, trén man hinh may khach, it nhit mot ph.:?ln cua
hién thi duoc hién thi trén man hinh thir hai. Theo mdt khia canh, khong c¢6 cac nut
may chi ndo 1a may chu céng két ndi dugc tap trung; theo khia canh thay thé, it nhat

mot trong sO cac nit may chu la may chu cong két ndi duge tap trung.

Man hinh khéng dugc gidm séat c6 thé duge két nbi truc tiép voi nit thir hai
hoic dugc két ndi gian tiép v6i nat thr hai thong qua, vi dy, may khéch hodc tram lam

viéc khong dugce gidm sat.

Theo khia canh khéc, séng ché dé xuét vat ghi ¢co thé doc duoc bfing may tinh
khong tam thoi ma hoa trén d6 cc cau 1énh va cc chi dan dé 1am cho bo xit 1y thuc
hién phuong phap tuong tdc véi man hinh khong dugc gidm sét trong hé théng bao
mat vat Iy ma bao gdm nhiéu nit méay chi, phuong phép bao gbm viée g, tir mot

trong sb cac nat may chii (“nat thir hai”) giao tiép v6i man hinh khong duge gidm sat
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dén mot nut khac trong sé cac nat may cha (“nit thtt nhét”) giao tiép v6i man hinh
mdy khach, dit liéu trang thai hién thi chi din hién thi dwoc hién thi trén man hinh
khong duogc giam sat; va hién thi, trén man hinh may khach, it nhét mot phﬁn cta hién

thi duoc hién thi trén man hinh khong dugc giam sat.

Theo khia canh khac, sang ché dé xudt phuwong phap chia sé sy hién thi (“hién
thi dugc chia sé”) sir dung hé thdng bao méat vat Iy ma bao gdm nhiéu nut may chu,
phuong phép bao gdm viée: gir, tir may khéach thtr nhit dén mot trong sb cac nat may
chii (“ndt thir nhét”), dit liéu trang thai hién thi biéu din hién thi duoc chia sé nhu
duoc hién thi bing may khach thir nhét; giri dir liéu trang thai hidn thi tir nut thit nhét
dén may khach thr hai thong qua nut khac trong s6 cic nit may cha (“nat thtr hai”);
cép nhat man hinh ctia mdy khach tht hai bang cach sir dung dit lidu trang thai hién thi
dé thé hién hién thi dugc chia sé; tra 101 sw thay dbi v& hién thi dwoc chia sé¢ & mdy
khach thtr hai, glri dit lidu trang théi hién thi duoc cip nhat tir may khach tht hai dén
nuat thr hai, trong do6 trang thai hién thi duoc cap nhat biéu dién hién thi duoc chia sé
nhu duoc hién thi béng may khach th@ hai; giri trang thai hién thi duoc cap nhat tir nat
thir hai &én may khach thtr nhat thong qua nat tht nhét; va cap nhat man hinh ciia may
khéch thir nhat dé thé hién hién thi dugc chia sé bﬁng cach st dung trang thai hién thi
dugc cdp nhat. Theo mot khia canh, khdng c6 niit may chi nao 13 may chu cbng két
ndi duoc tép trung; theo khia canh thay thé, it nhat mot trong sb cac nit 1a may chu

cdng két nbi dugc tap trung.

Nt thtr nhét va thr hai va it nhit mot trong nhidu nut may chi khéc c6 thé bao
gdm cum may chu, nit thir nhat va tht hai ¢6 thé bao gbm it nhit mét phan ciia nhom
nit mdy chd trong cum ma nut thir nhét c6 thé giri dit lidu trang thai hién thi theo cach
theo thir ty tdng thé dén tit ca cac nut may chu khéc trong nhom, va gt dit li€u trang
théi hién thi c6 thé bao gdm nut thir nhit giri dir liu dén tit ca céc nit méay chi khac
trong nhém.

Nut th nhat va thir hai va it nhat mot trong nhiéu nat may chu khac c6 thé bao
g0m cum may chu, nit thir nhat va tht hai ¢ thé bao gbm it nhat mot phan cta nhém
nit may chii trong cum ma nit thi hai c6 thé giri trang thai hién thi duoc cép nhit theo

céch theo thir tu tong thé dén tit ca cdc nut may chu khac trong nhém, va gui trang
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thai hién thi duoc cép nhét c6 thé bao gdm nut thir hai gui trang thai hién thi dugc cap

nhat dén tit ca cac nat may chi khac trong nhém.

Trude khi thé hién hién thi dugc chia sé trén man hinh cta méy khach tht hai,
phuong phép c6 thé bao gdbm giri tir may khach thir nhit dén may khach thir hai thong
qua nut thi nhit va thir hai théng bao ring hién thi chia sé nhu dugc hién thi bing may

khéch thir nhét sén sang duoc chia sé véi may khach thi hai.

Nt thir nhét va thi hai va it nhat mot trong nhidu nat méay chu khéc c6 thé bao
gdm cum méy chi, nat thir nhét va ther hai c6 thé bao gbm it nhit mot phin ciia nhém
nit méy chi trong cum ma nit thi nhit c6 thé gii thong béo theo cach theo thir tu
tong thé dén tt ca cac nit may chu khac trong nhém, va giri théng béo c6 thé bao gdm

nat thir nhat giri thong bao dén tit ca cac nit may cha khéc trong nhom.

Trudc khi nat thir nhit gii dit lidu trang thai may khach tht hai thong qua nit
thir hai, phuong phap nay c6 thé bao gdm viée truy cép, sit dung nut thir nhit, ma nhan
dang ntt nhan dang nat tha hai, trong d6 nat thi nhit va thi hai bao gbm it nhit mot
phin cta cum mdy chu va trong d6 ma nhan dang nit bao gdm it nhit mot phén
clia thong tin hoi vién ciia cum nhén dang tit c va co thé truy cép bing tit ca nat may

chu trong cum may chu.

Thong tin hoi vién clia cum c6 thé bao gom ma nhdn dang nit nhin dang duy
nhat mot trong sO cdc nit may chd trong cum mdy chi; va mi nhén dang cum nhéan

dang duy nhat cum may chil ma cac nit may chi thudc ve.

M&i ntit méy chi trong cum may chi c¢6 thé luu trit theo cach l4u dai phién ban

riéng cda nd ve thong tin hdi vién ctia cum mot cach cuc bo.

Theo khia canh khéc, sang ché dé xuét hé théng bdo mat vét ly, bao gém may
khach tha nhit ¢6 man hinh; may khach thr hai ¢6 man hinh; va nhiéu nut may chd,
trong d6 mét trong sd céc nit may chu (“ndt thir nhat”) giao tiép voi man hinh thir nhat
va mot niit khac trong sé céc niit may chii (“nut thir hai) giao tiép v6i man hinh tht
hai, trong d6 may khach th nhét va tht hai va nat thr nhit va tht hai duge cAu hinh
dé giri, tir may khach thtr nhit dén nat thé nhat, dit lidu trang thai hién thi biéu dién

hién thi dugc chia sé nhu duogc hién thi trén man hinh cia may khach thur nhét; gui dit
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liéu trang thai hién thi tir nut thtr nhit dén may khéach tht hai théng qua nut tht hai;
c4p nhat man hinh ctia may khach thir hai bang céch sir dung dit liéu trang thai hién thi
dé thé hién hién thi dugc chia sé; tra 101 sy thay ddi theo hién thi dugc chia sé & may
khéch thtt hai, gii dit liéu trang thai hién thi duoc cap nhat tir may khach th hai dén
nit thtt hai, trong d6 trang thai hién thi dugc cap nhat biéu din hién thi duoc chia sé
nhu duogc hién thi trén man hinh cta may khéach thir hai; glri trang thai hién thi dugc
cép nhat tir nit tht hai dén may khach thit nhét théng qua nat thir nhat; va cap nhat
man hinh ctia may khach thir nhit dé thé hién hién thi duoc chia sé bang céach st dung
trang thai hién thi duoc cdp nhat. Theo mot khia canh, khong cé nat may chu nao 1a
may chi cdng két ndi duogc tap trung; theo khia canh thay thé, it nhat mot trong sb cac

nut may chu 1a may chu cong két noi.

Theo khia canh khéc, séng ché dé xuét vat ghi ¢6 thé doc duoc béng may tinh
khong tam thdi ma hoa trén d6 cac cau 1énh va céc chi din dé lam cho bd xir ly thuc
hién phuong phép chia sé hién thi (“hién thi dugc chia sé”) sir dung hé théng bao mat
vét Iy ma bao gdbm nhidu niit may chu, phuong phap bao gdm viéc giri, tir may khach
th nhit dén mat trong sb cac nut may chil (“nit thir nhat”), dit liéu trang thai hién thi
biéu din hién thi dugc chia sé nhu dwgc hién thi bing may khach tht nhét; giri dit lidu
trang thai hién thi tir nut thir nhat dén may khach tht hai qua nit khac trong sb céc nit
mdy chi (“nat tht hai”); cdp nhdt man hinh cia may khéach thir hai sir dung dit lidu
trang thai hién thi dé thé hién hién thi dugc chia sé; tra 10 lai sy thay ddi vé hién thi
dugc chia sé & may khéch thtt hai, giri dit liéu trang thai hién thi dugc cap nhat tir may
khéch thtt hai dén nut tht hai, trong d6 trang thai hién thi dugc cip nhat bidu dién hién
thi dugc chia sé nhu dugc hién thi bang may khach thir hai; giri trang théi hién thi
dugc cap nhat tir ndt thit hai dén méy khach thir nhit qua nut thir nhét; va cdp nhat
man hinh ctia mdy khach thir nhat dé thé hién hién thi dugc chia sé sir dung trang thai
hién thi dugc cap nhat.

Phan ban chét k¥ thuét nay khong nhat thiét mé ta toan bo pham vi cia tt ca
céc khia canh. Céc khia canh, ddu hiéu va cac vu diém khac s& rd rang d6i vdi cac
chuyén gia trong linh vuc niy dua trén viéc xem xét phdn md ta sau ddy vé céc

phuong 4n cu thé.
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M3 ta vin tit cic hinh v&

Trong c4c hinh v& kém theo minh hoa mdt hodc nhidu phwong 4n 14y 1am vi du:

Fig.1 14 so dd khdi vé hé théng bao mat vat ly phén tan theo mot phuong an.

Fig.2 1a so dd khdi vé giao thirc thich hop dugc st dung béi hé théng trén Fig.1.

Fig.3 1a so d6 theo thi tw UML thé hién 1am thé nao hé théng trén Fig.1 chia sé
c4c cai dit gifta cdc ngudi ding cia hé théng khac nhau.

Fig.4 12 so d6 theo thtr twr UML thé hién 1am thé ndo hé théng trén Fig.1 chia sé
trang théi gitta cac nguoi ding ctia hé théng khac nhau.

Fig.5 12 so d theo thtr ty UML thé hién 1am thé nao hé théng trén Fig.1 chia sé
hién thi gifta c4c ngudi ding cta hé thdng khac nhau.

Fig.6 1a so @5 theo thtt tr UML thé hién lam thé ndo hé théng trén Fig.1 chia sé
céc dong giita cac ngudi diing ctia hé thng khac nhau.

Fig.7 1a hién thi dugc quan sat boi ngudi ding ctia hé théng trén Fig.1.

Fig.8 1a phuong phép chia sé dit liéu trong hé thdng bao mat vat Iy theo phuong
an khéc.

Fig.9 l1a phuong phép tham gia lai tu ddng vao cum, theo phuong 4n khéc.

Fig.10 1 so dd theo thtr tw UML th& hién 1am thé nao hé théng trén Fig.1 chia

sé hién thi khong duoc giam sat véi ngudi ding ctia hé théng.

Fig.11 1a phuong phép twong tdc véi man hinh khong dugc gidm sat trong hé

thdng bao méat vat Iy ma bao gdm nhidu nat mady chu, theo phuong an khac.

Fig.12 12 phuong phép chia sé sy hién thi st dung hé théng bao mat vat ly bao

gdm nhidu nit may chy, theo phuong an khac.
Mo ta chi tiét sang ché

Céc thuat ngt vé hudéng nhu “dinh”, “day”, “phia trén”, “phia dudi”, “théng
dimg”, va “phia bén” dugc str dung trong phin mod ta sau ddy véi muc dich chi mang
tinh tham khao tuong dbi, va khong nham dé xuét su giéi han bt ky 1am thé nao vat

dung bat ky dugc dit trong qué trinh sir dung, hodc duoc 1ip trong td hop lip rap hoic
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tuong dbi v6i méi trudng. Ngoai ra, thuat ngtt “ghép” va cac bién thé cia né nhu
“dugc ghép”, “cac cip”, va “ghép” nhu dugc st dung trong phdn mé ta nay nhim bao
gdm cac két ndi truc tiép va gian tiép trir phi c6 quy dinh khac. Vi du, néu thiét bi thu
nhit duge ghép vai thibt bi thir hai, ma viec ghép c6 thé thong qua két ndi truc tiép
hoic thong qua két ndi gian tiép qua céc thiét bi va két ndi khac. Tuong tu, néu thiét bi
thir nhat duoc ghép giao tiép vai thiét bi tha hai, viéc giao tiép c¢6 thé thong qua két

nbi truc tiép hodc thong qua két ndi gian tiép qua cac thiét bi va két ndi khéc.

Ngay khi hé théng giam sat phat trién bao gdm mot sb may quay nhét dinh, n6
tré nén phi thuc té hoic khoéng thé van hanh hé théng giam sat bing cach st dung mot
may cht do kha ning luu trit va cac giéi han cong suét xir Iy. Do d6, dé cung cép sd
mdy quay ting, cic mdy cha bd sung dugc bd sung vao hé théng. Viéc nay dan dén

mot sO van de.

Vi dy, nguoi dung ctia hé thdng gidm sat c6 thé mudn xem nguoi khic xem gi
(nguoi ding “xem”) va video dong dwgc chup bang cach sir dung may quay hodc duogc
luu tri trén médy chu thdm chi ngudi dung khong dwoc 14n luot két ndi truc tiép vai
may quay hodc mdy chi d6. Tuong tu, ngudi ding c6 thé mudn co thé truy cép cac
trang thai ngudi ding (v du: li€u nguodi dung khac ciia hé thdng dang nhip vao hé
thdng) va cac sy kién cta hé thdng (vi du: liéu lidu tiéng dong c6 dugce tao ra) ma xay
ra & bat ky dau trong hé théng, tham chi ching bt ddu & may chi ma ngudi dung
khong dugc két ndi truc tiép dén. Trong hé thng giam sét thong thudng dugc nhan ra
bang cach bd sung nhiéu mAy chu, céch thong thudng dé tao ra chirc ning nay la thém
méy chii cdng két ndi duoc tap trung vao hé théng. May cha cdng két ndi duoc tap
trung guri céc su kién ctia hé thong, trang thai ngudi ding, céc hién thi, va video tir mot
mdy chu trong hé théng dén may chu khéc théng qua chinh no, theo dé cho phép
nguoi dung truy cdp hodc xem céc su kién, trang thai, hién thi va video nay bét chép
mdy chi cu thé ndo ma ngudi dung két nbi truc tiép dén. Tuy nhién, viéc st dung may
chu céng két ndi dugc tép trung tao ra hé théng gidm sat mot diém hong, do néu may
chii cong két ndi dugc tip trung héng thi sau d6 cic sy kién, trang thai, hién thi va
video khong thé chia sé duge. Viée st dung may chu cong két ndi duoc tap trung cling
lam ting gia thanh cta hé théng giam sat, do may cha duoc bd sung vao hé théng va

dugc danh cho dé tao ra chirc nang ctia may chu cdng két nbi dugc tap trung.
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Ngudi ding ciing ¢6 thé mudn céc cai dat chung (vi du: thong tin truy cép
ngudi dung & dang tén ngudi ding, mat khau, quyén truy cap, v.v) dugc ddng bd hoa
qua nhiéu may chii trong hé théng. Trong hé thdng gidm sat théng thudng duge nhan
rong bang cach bd sung nhidu may cha hon, chirc nang nay dugc tao ra bing cach thay
ddi cac cai dit thu cong tir mot may chu sang cic may chi khac, hoic bing cach sir
dung mdy chu gidm sat duoc tip trung ma luu trit tit ca cac cai dit nay ma cic may
chi khac giao tiép néu cin dé tim kiém cac cai dat nay. Cac cai dit thay dbi thu cong
c6 van d& do do tré dE“)ng bd hoa tuong dbi rong, dd kho cai dat va st dung, va do do
tré ddng bd hoa 16n 1am yéu sy du thira ciia hé thdng. Viéc str dung may chu giam sat
dugc tap trung gdp cac van dé giéng nhu viée st dung may chii céng két ndi duge tap

trung, nhu dugce thdo ludn trén day.

Mot s6 phuong an dwge mod ta & day dugc dé xuat & hé théng bao mat vat ly
phan tan, nhu hé thong gidm sat, ma c6 thé ty dong chia sé dir liéu nhu c4c hién thi,
video, céc sy kién cta hé thdng, trang thai ngudi diing, va cac cai dit nguoi dung gifta
hai hodc nhiéu nut may cha trong hé thdng ma khong phu thude vao mdy chu duogc tap
trung nhu cdc may chi gidm sat hodc may chu gidm sat dugc thao luan trén day. Céc
phuong 4n nay dugc dé xudt & hé théng giam sat ngang hang ma nguoi ding két nbi
qua céc mdy khach dén cac nat may chi, nhu céc thiét bi ghi video mang, may quay va
mdy chi. Cic nlit may chu dugc nhém véi nhau trong cum, véi mdi ntit may chii trong
cum c6 thé chia sé dir liéu véi cac nat mAy chti khac trong cum. Dé chia sé dit liéu nay,
mdt trong s cac nit may chu chay céc dich vu trao ddi dit liéu dua trén ddy giao thtc
chia sé dit li€u gilta cdc nut may chu theo cac cach khac nhau tuy thudc vao lidu dir
liéu biéu dién céc hién thi, video, cic su kién ctia hé théng, trang thdi ngudi ding,
hodc céc cai dit nguodi dung. Céc hinh vé& tir Fig.1 dén Fig.10 md ta céc phuong an
nay.

Theo cac phuong 4n thay thé, mot s& cong nghé duge sir dung dé chia sé cac
hién thi gitta cac nut may chu khac nhau c6 thé ap dung v6i cic mang trung wong
(nghia 13, cAc mang bao gdbm méy chu trung tdm) va céc mang ngang hang nhu céac
mang duoc thé hién trén cac hinh vé tir Fig.1 dén Fig.9. Fig.10 va Fig.11 mo ta céc

phuong an nay.
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Tham chiéu dén Fig.1 thé hién hé théng bao méit vat ly phan tan & dang hé
thng giam sat 100, theo mot phuong an. Hé thdng 100 bao gdm ba may khach 102a-c
(may khach tht nhit 102a dén may khach thir ba 102¢ va “céc may khac102” chung),
sau may chi 104a-f (mdy chu thir nhat 104a dén may chii thir sdu 104f va “cdc may
cht 104” chung), ba may quay nut may chi 106a-c (mdy quay nit thir nhit 106a dén
may quay nut thr ba 106¢ va “cac may quay nat 106” chung), va ndm may quay khong

nut 114.

Mot trong s& cac may quay niit 106 va may chu 104 bao gdm bd xir Iy 110 va
b6 nhd 112 ma dugc ndi theo cach giao tiép véi nhau, v6i bd nhé 112 ma héa trén d6
cac ciu lénh va cic chi ddn dé lam cho b xir Iy 110 thuc hién cac phuong 4n céc
phuong phap dugc mo td & ddy. Cdc may chd 104 va cdc mday quay nut 106 dugc
nhém thanh ba cum 108a-c (“céc cum 108” chung): cac may chi tir mot dén ba 104a-c
dugc ndi theo cach giao tiép véi nhau dé tao thanh cum thir nhit 108a; cac may chi
th tw dén thir sau 104d-f dugc ndi theo cach giao tiép v6i nhau dé tao thanh cum thir
hai 108b; va ba may quay nit 106 dwoc ndi theo cach giao tiép v6i nhau dé tao thanh
cum th ba 108c. Cac may chu thir nhat dén thi ba 104a-c dwoc tham chiéu dén 1a

2

“céc thanh phan” cua cum th nhét 108a; cac may chu tha tu dén thtr sau 104d-f duoc

3
AN

tham chiéu dén 13 “cac thanh phan” cta cum thi hai 108b; va cic may quay nut tir thi

nhét dén thir ba 106a-c dugc tham chiéu dén 13 “cac thanh phﬁn” cua cum thir ba 108c.

Mot trong s6 cac may chii 104 va cac méay quay nut 106 13 “ntt may chu” trong
d6 mdi may nhan biét sy c6 mit cta cac thanh phﬁn khéac ciia cum cua ndé 108 va co
thé giri dit liéu dén céc thanh phan khac cta cum ctia n6 108; nguoc lai, cdc may quay
khong nut 114 khéng 14 cac nlit may chi ma trong d6 chung chi nhan biét cac may chi
104a,b,c,d,f ma ching dugc két nbi truc tiép. Theo phuong &n dugc mo ta, cac nit
may chil nhan biét tit ci cac thanh phin khac cia cum 108 do c6 truy cip dén thong
tin hoi vién ctia cum, ma liét ké tt ca cac nat may chu trong cum 108. Thong tin hoi
vién clia cum duoc luu trit theo cdch 1au dai hodc cuc bo trén mdi nit may chi, ma cho
phép mdi nt may chu tham gia lai mot cach tu dong vao cum cia né 108 néu n6 khoi
dong lai trong qua trinh hoat dong ctia hé théng 100. Tham chiéu sau day dén “nut” 1a

vién din dén “nat may chi” trir khi ¢6 quy dinh khéc.
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Trong khi theo phwong 4n dugc mb ta, khéng c6 thanh phan nao trong cac cum
108 tham gia vao giao tiép lién cum, theo cic phwong an thay thé (khong duoc thé
hién) cac thanh phr?m clia cac cum khac nhau 108 ¢6 thé chia sé dit liéu v&i nhau. Theo
phuong an duoc mé ta, cac may chi 104 13 cidc may chu thuong mai ¢6 sin va cac may
quay 106,114 duoc san xuit boi Avigilon™ Corporation, Vancouver, Canada; tuy
nhién, theo cac phuong 4n thay thé, cac loai may chu thich hgp khac 108 va cac may

quay 106,114 ¢c6 thé duogc st dung.

May khach thir nhit 102a dugc ndi theo cach giao tiép v6i cac cum thir nhét va
thir hai 108a,b do duoc ghép giao tiép voi cac may chil thir nhét va tht tu 104a,d, ma
1a c4c thanh phén cia cac cum d6 108a,b; may khach thir hai 102b duoc ghép giao tiép
v6i tht ca ba cum 108 do dugc nbi theo cach giao tiép voi cac may chu thi hai va tha
tur 104b,d va may quay nat thir nhét 106a, ma 1 cic thanh phan cta cac cum d6 108;
va may khéch thit ba 102¢ duoc ghép giao tiép v6i cum thir hai va thi ba 108b,c do
duogc ndi theo cach giao tiép v6i may chu thir nim 104e va may quay nit thir hai 106b,
la céc ph?m ctia cdc cum d6 108b,c. Nhu dugc thao ludn chi tiét hon sau day, trong mot
trong s6 cac cum bat ky dwoc dua ra 108a-c, mét trong sd cac mit nay chay cac dich vu
cho phép céc nit giao tiép véi nhau theo sy thich hop vé giao thirc 200 (dwoc thé hién
trén Fig.2), ma cho phép mét nat bat ky chia sé dit liéu, liéu dit liéu c6 13 cac hién thi,
video, cac su kién cta hé théng, cac trang thai ngudi diung, céc cai dit nguodi dung,
hodc loai dit liéu khéc, voi nut khac bt ky st dung viée tinh toan phén tan; nghia 13,
khong st dung may chii duogc tap trung. Mdi trong sb cac nut ¢6 truy cép vao thong tin
hoi vién ctia cum ma nhén biét tit ca cic nit tao thanh mét ph?m cua cung cum 108;
bang cach truy cap thong tin hoi vién ctia cum nay, dit liéu c6 thé duoc chia sé va ddng

bd hoa giita tat cd cac nut clia cum 108.

Fig.2 thé hién day giao thirc 200 duoc sir dung boi cac nat cua hé théng 100.
Diy giao thirc 200 dwoc chia thanh ba 16p va bao gdm céc giao thirc sau day, nhu dugc
tom tit trong Bang 1:

Bang 1: Tom tét day giao thirc 200
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Tén giao thixc

Tang giao thirc

Nhan dit li€u tir cac

Gui dit liéu dén céc

giao thirc va tng giao thirc nay
dung nay
UDP 202 Giao van Giao thirc khdm pha | N/A
206, Giao thirc nut
210, Giao thirc
ddng bd 214
TCP/HTTP 204 Giao van Giao thuc nat 210, | N/A
Giao thtc tan giu
208, Giao thirc hoi
vién 212, Giao thirc
nhit quan 216, Giao
thtrc trang théi 218
Giao thtc kham | H trg cum Giao thirc nut 210 UDP 202
pha 206
Giao thitc tan gau | HO trg cum Giao thtrc hoi vien | TCP/HTTP 204,
208 212, Giao thirc nhét | Giao thirc nit 210,
quan 216, Giao thtc | Giao thirc hdi vién
trang thai 218 212
Giao thirc nit 210 | H3 trg cum Ung dung dong UDP 202,
cum 220, Péng bd | TCP/HTTP 204,
214, Giao thtrc nhét | Giao thirc kham pha
quan 216, Giao thirc | 206

hoi vién 212, Giao
thirc trang théi 218,
Giao thtrc tan giu

208
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Giao thtrc hoi vién | HO tro cum Giao thirc déng bd | Giao thirc tan giu
212 214, Giao thic tan | 208, Giao thac nut
g?lu 208, Giao thac | 210, TCP/HTTP
trang théi 218, Giao | 204
thirc nhét quan 216
Giao thirc dong bo | Pong bd  dir | Hién thi dugc chia | UDP 202, Giao thirc
214 liéu sé va img dung hop | nut 210, Giao thirc
tac 222, Céac su ki€n | hoi vién 212
dugc chia sé va ing
dung canh bdo 224,
Ung dung chia sé
hién thi khéng duoc
gidm sat 225
Giao thitc nhit Béng bo dir Ung dung cai ddt Giao thirc nut 210,
quan 216 liéu duoc chia sé 226, Giao thirc hoi vién
Ung dung dbi tuong | 212,
nguoi dung duge Giao thirc tn giu
chia sé 228, Ung 208, TCP/HTTP
dung chia sé hién 204
thi khong dugc
giam sat 225
Giao thuc trang | Pong bd dit | Ung dung hé thong | Giao thirc tan giu
thai 218 lidu (thiét bi, may chu, | 208, Giao thirc hoi

v.v.) 230

vién 212, Giao thirc
nat 210, TCP/HTTP
204

Phén md ta vé chirc ning va hoat dong ciia mdi giao thirc trong day giao thirc

200 nhu sau.
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Téng giao vin

Tang giao van tudng Gng voi tAng th tu cia mo hinh két nbi cac hé théng m&
(Open Systems Interconnection - OSI), va déng vai trd cung cip cac dich vu truyén dit
liéu tin cdy gifta cac nut dén cac téng h6 tro cum, déng bd hoéa dit liu, va ing dung.
Téang giao van trong hé thdng 100 bao gdm cac giao thac UDP 202 va TCPIHTTP
204.

Tﬁng hd tro cum

Tang hd trg cum bao gdm céc giao thirc dugc st dung dé phat hién céc nit, xac
nhan sy ton tai, kiém tra tinh linh dong cla nat, x4c nhén réng liéu nat cé 1a thanh
phan ciia mot trong sé cac cum 108, va xac dinh 1am thé nao truyén dit liéu gifta cac

nut.

Giao thtrc khdm phé 206
Giao thirc kham pha 206 dya trén phién ban 1.1 cia WS-Giao thirc khdm pha

dugc cong bd béi TH chirc tién tién cia céc tiéu chudn thong tin ciu truc (OASIS),
toan bo duoc két hop & ddy biang cach vién din. Theo phuong an dugc mo ta, dinh
dang XML dugc st dung trong tidu chuin dugc cong bd ma duge thay thé bing ma
hoa Google™ Protobuf.

Giao thrc kham pha 206 cho phép nut bat ky hé théng 100 nhin dang cac nit
khéc trong hé théng 100 bang cach truyén da diém cac tin nhin Probe dén cac nut khac
d6 va doi chiing tra 15i. Theo cach khac, nit ¢6 thé dugc truyén rong diém tin nhin
Hello khi tham gia vao hé théng 100 @& canh bao cac nut khac sy ¢6 mit cla né ma
khéng yéu cau cic nit d6 dé trude hét truyén da diém tin nhin Probe. Ca hai tin nhin
Probe va Hello dugc mo hinh héa trén WS-Giao thitc khdm phéa duoc cdng bd béi
OASIS.

Giao thirc tan giu 208

Giao thirc tan giu 208 13 giao thirc truyén ma truyén dit lidu tir mot trong sb céc
nat dén tit ca cdc nat cia cum 108 bang cach thuc hién trao d6i dir liu ngau nhién
gifta cAc ciip nit trong cum 108. Giao thirc tan gau 208 giao tiép linh dong bing cach
trao ddi dir liéu “trang thai nhip” ¢ dang dit liéu dém nhip v&i mdi nat, ma cho phép

céc nut xac dinh khi mét trong sd cac nit trong cum 108 bd bat ngd (vi du: do roi may
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chit). Giao thirc tan giu 208 ciing giao tiép dir liéu “trang thai ing dung” nhu théng tin
bam murc dinh dugc st dung bang Giao thirc nhit quan 216 va cdc ma nhan dang thuc
thé trang théi va cac sb phién ban cua ching dugc st dung bﬁng Giao thtrc trang thai
218 dé xac dinh khi nao d@)ng bd hoéa dit li¢u gifta cic nit, nhu dugce théo luan chi tiét
hon sau ddy. Su lan truyén dit liéu bang cach str dung Giao thirc tan gdu 208 cubi ciing

lan truyén dén tit ca cac nut trong cum 108 théng qua céc trao dbi niit v6i nut dinh ky.

Sy trao dbi dit liéu gitta hai nut bat ky cia cum 108 bing cach st dung Giao
thirc tan g?lu 208 bao gém viéc thuc hién hai cudc goi thu tuc tir xa (RPC) tir nut tha

nhat (“NatA”) dén nut thir hai (“Nat B”) trong cting cum 108, nhur sau:

1. Nt A goi tin nhén GreetingReq dén Nut B, ma chira danh sach céc tai liéu
v&i tht ca cac nuit trong cum 108 ma Nut A nhén biét. Vi mbi nit, tai lidu bao gf“)m ma
nhén dang ndt duy nhét va thong tin phién ban duoc gia ting mdi lan trang thai nhip
hoic trang thai Gng dung voi niat d6 thay dbi. Thong tin phién ban c¢6 thé 13, vi dy, sb
phién ban mdt chidu hodc vecto phién ban da chiéu. Viée sir dung vecto phién ban cho

phép tai lidu tom tit luge st dung cac thay doi trang thai ma nit trai qua.

2. Nt B giri tin nhén GreetingRsp dén Nut A, bao gbém:

(a) danh sach tai liéu v6i cac nit ma NGt B mudn nhén nhiéu thong tin tir Nut
A, ma Nut B x4c dinh tir théng tin phién ban dwoc giri dén noé trong tin nhin
GreetingReq;

(b) danh sach tai liéu v6i cac niit ma Nt A khong biét vé phan dang ctia cum
108;

(c) danh sach mot hodc hai trang thai nhip va ing dung ma s& mang Nut A cép
nhat ma no6 hét han thong tin; va

(d) danh séach céc nat ma Nut A tin phan tao thanh ciia cum 108 trir khi Nut B
biét da bi loai b khéi cum 108.

3. Tiép do6 Nut A giir tin nhin ClosureReq dén Nut B, trong d6 Nut A giri:

(a) anh sach c4c tai liéu cho cac nat ma Nat A mudn nhén thong tin tir Nut B (vi
du, Nt A c6 thé yéu ciu théng tin cho cac nut ma Nut A khong nhan biét duge cho

dén khi Nat B da Nat A tin nhin GreetingRsp);
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(b) danh séch c4c trang thai s& mang Nt B cép nhat trén cac nit ma né hét han

thong tin; va

(c) danh sach cac nit ma Nut B tin ring phdn tao thanh cia cum 108 trir khi Nt
A biét rang da bi loai khéi cum 108.

4. Sau d6 Nut B giri tin nhin ClosureRsp dén Nut A, trong d6 Nt B giri:

(a) danh séch c4c trang thai s& mang Nut A cap nhat trén cac nit ma né hét han
trén d6, tra 10i lai yéu cu ciia Nt A trong ClosureReq; va

(b) danh s&ch céc nit ma bi loai bd khoi cum 108 do GreetingRsp.

Sau khi cac nit A va B trao d6i cac RPC, chiing s& c¢6 cac danh sach nit hoat
dong gibng nhau ma bao gdm cac phién ban méi nhét ca trang thai nhip va trang thai
tmg dung véi tit ca cac nut trong cum 108 ma ca hai da biét v& trude khi cac RPC va
khong bi loai bd khoi cum 108.

Giao thirc nit 210

Giao thtrc ntit 210 chju trach nhiém tao sy hién thi cta hinh hoc topo mang cia
hé thdng 100 cho mdi nit, ma cung cip cho mdi nut 4nh xa mang cho phép né giao
tiép voi nut khac bit ky trong hé théng 100. Theo mdt sé phuong an, ban dd mang
bang chi dudng di. Ban dd mang tham chiéu cac diém cudi giao tiéps, 13 dia chi
(IP/FQDN), s6 cbng, va giao thirc ma nut ¢6 thé dat qua mang IP két ndi cac nat.

Giao thtre ntt 210 xr ly viéc nay theo ba cach:

1. thong qua “Trao d6i Poke”, nhu duge mé ta chi tiét hon sau day;

2. thong qua giao thirc khdm pha 206, ma théng bao giao thirc nit 210 khi nat
tham gia hodc roi hé thdng 100. Khi nat tham gian vao hé théng 100 “Trao ddi Poke”

dugc thuc hién véi nit do; va
3. thu cong, trd 101 lai dau vao cua nguoi dung.

Trao ddi Poke bao gdm thuc hién theo giai doan cac RPC sau day véi muc dich

tao cdc ban d6 mang cho céc nut:
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1. Yéu ciu Poke, trong d6 Nut A giri dén Nut B Nt A tu hién thi cac nut khac
da biét dén Nut A, nhu duge hién thi bsi Nut A, sau d6 Nut B cép nhat ban dd mang
ctia n6 vé thong tin ndy; va

2. Tra 10 Poke, trong d6 Nut B giri dén Nut A Nut B ty hién thi va danh s4ch
cac nat khac da biét dén Nut B, nhu duoc hién thi bsi Nat B, sau dé Nut A cip nhit

ban dd mang cta n6 v& thong tin ndy.
Céc RPC duogc thuc hién qua giao thec TCP/HTTP 204.

Pé 1am giam sir dung bang thong, thong tin nit chi dwoc trao ddi gitta cac nat

Node A va B néu théng tin nut thay dbi do 14n cudi ciing n6 dugc trao ddi.

Trao ddi Poke duoc thyc hién sau khi giao thirc khdm phd 206 thong béo giao
thire nat 210 rang nut vira tham gia hé théng 100 do giao thirc kham ph4 206 quang
c4o céc diém cudi giao tiép cta nat, nhung khong dam bao ring nut c6 thé dat duoc
bang cach sir dung céc diém cudi giao tiép d6. Vi du, cac diém cubi c6 thé khong thé
stt dung do tuong Itra. Viée thuc hién trao déi Poke trén niit dugc nhan biét bing cach
str dung giao thirc khdm pha 206 x4c nhén liéu cac diém cudi giao tiép, trong thuc té,

c6 thé str dung dugc.

Giao thirc nut 210 ciing ¢6 thé xac nhén liéu diém cudi giao tiép UDP dugc
quang céo ¢6 thé dat duoc; tuy nhién, giao thirc nit 210 theo phuwong 4n dwgc md ta

khong thuc hién trao dbi Poke qua giao thitc UDP 202.

Véi niit dwoc dua ra bét ky trong cum 108, ban dd mang lién quan dén cac ma
nhan dang nat nit d&én cac diém diém cudi giao tiép cho mdt trong sd cac nat trong
cting cum 108. Do d6, céc giao thirc khac trong chdng giao thirc 200 ma giao tiép voi
giao thirc nit 210 c6 thé dua cac tin nhin dén nit khéc trong cum 108 chi bang céach st

dung ma nhén dang ndt cua nut do.

Giao thttc hoi vién 212

Giao thirc hoi vién 212 chiu trdch nhi€ém ddm bdo moi nit clia cum 108 duy
tri thong tin hoi vién ciia cum véi tat cd cac nut cia cum 108, va cho phép céc nut
tham gia va roi khoi cum 108 qua cdc RPC. Thong tin hoi vién ctia cum duogc chia sé

gifta cac nut ciia cum 108 st dung Giao thtrc trang thai 218. Mbi nit trong cum 108
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duy tri phi€n ban riéng cia nd cia thong tin hdi vién cda cum va hoc tir Giao thuc
trang thai 218 thong tin hdi vién cia cum dugc gilt bdi cac nat khac trong cum 108.
Nhu duoc thao ludn chi tiét hon sau day, cac phién ban ctia thong tin hdi vién cda cum
duogc giit boi hai nut khac nhau khong thé khép nhau do phién ban cta thong tin hdi
vién cia cum dugc luu trit trén nit And ma dugce cap nhét gén day co thé chua duoc

déng bd hoda véi cac phién ban khéc cua cum 108.

Dbi véi mbi nut, thong tin hdi vién ctia cum bao gdm:

1. Danh sach hoi vién cia tit ca cac nit cta cum 108, trong d6 mdi nit duoc
biéu dién béi:

(a) ma nhan dang nat, 12 duy nhét trong sd tit ca cac nut trong hé thng 100;

(b) trang théi cua nut, 1a mot trong:

(i) Phat hién: nut 1a thanh phan cta cum 108 nhung chua duge dong bd hoa

bang cac thanh phan khac cia cum 108 do duoc khéi dong;
(i) Tham gia: nat trong qué trinh tham gia vao cum 108;

(iii) Pdng bd: nut trong qué trinh ddng b héa dit liéu sir dung cac giao thirc

Déng b0, Nhét quén, va trang thai 214,216,218 véi cum 108 ma nd vira tham gia;

(iv) Hiéu luc: nat vira hoan thanh viéc dong bd hoda thong tin hdi vién cua cym

va la nat ¢6 hiéu luc cta cum 108; va

(v) Thoi gian chd: nat tré nén khong phan tng va khong 1a thanh phan hoat
dong ctia cum 108 (ndt gitt thanh phin cta cum 108 cho dén khi bi loai bo boi nguoi

dung);
(c) thé phién;

(d) sO phién ban cua thong tin hdi vién ciia cum khi nit dugce tham gia vao cum

108; va
(e) s6 phién ban clia thong tin hdi vién ciia cum ma lan cudi n6 dugc thay doi.

2. Danh sach bia liét ké tit ca cac nut bi loai bd tir cum 108, trong d6 mdi nit bi

loai bd dugc bicu dién bang:
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(a) ma nhén dang nut cta nat do; va
(b) phién ban cta thong tin hdi vién cia cym cua nut khi nut bi loai bé.

Theo phuong an dugc mo ta, nit ludn 1a thanh phén cta cum 108 ma bao gdm
it nht ban than n6; cum 108 ctia mot nat duge dé céap dén 12 “chi mdt cum”. Hon nita,
trong khi theo phuong an dugc mo ta, thong tin hdi vién bao gdm danh sach hoi vién
va danh sach bia nhu duge mo ta trén ddy, theo cic phuong 4n thay thé (khong duge
md ta), thong tin hdi vién co thé bao gé“)m khéc nhau; vi du, theo mot phuong 4n thay
thé, thong tin hoi vién thiéu danh sich bia, trong khi theo phuong én khéc, trang thai

clia nit c6 thé duge md ta khac nhau hon trén day.

Khi Nut A mudn dong vai tro 1a nit may chu méi va muon tham gia vao cum

108 ma bao gdm Nut B, thi né giao tiép véi Nut B va xay ra nhu sau:

1. NGt A giri bi mat ctia cum dén Nt B, ma theo phuong an dwgc md ta 1a khoa
ma Nat B yéu cdu trude khi cho nit khic tham gia vao cum cia né 108. Mot trong s6
cac may khach 102 cung cdp bi mat ciia cum cho Nt A. Do Nut B diéu khién sy truy

cap cua Nut dén cum 108, Nut B dong vai tro 1a “nat di€u khién hdi vién™.

2. Cac nut A va B trao d6i thong tin hdi vién cia ching. C4c phién ban cla
thoéng tin hoi vién trén cac nit A va B dugc cép nhat dé bao gdm cac ma nhan dang nit

ctia Nt A va tit ca cac nat ctia cum 108 ma Nut A tham gia.

3. Trang thai ciia nit A dugc thay d6i thanh “tham gia” do Nut A tham gia vao

cum.

4. Mbi 1an duoc tham gia, trang thai cia Nut A thay ddi thanh “Ddng bd” do dit
liu duoc thay dbi gitta Nut A va cum 108 ma n6 vira tham gia. Nut B ciing cép nhét
phién ban cta thong tin hdi vién duoc luu trit trén tht ca cac nat khac ctia cum 108
bang cach sir dung Giao thirc trang thdi 218. Quy trinh cip nhat cac phién ban cta
thong tin hdi vién dugc luu trit trén Nut A va tAt ca cac thanh phin cta cum 108 ma
Nut A tham gia dugc d& cap dén 1a “ddng bd héa” cc phién cia thong tin hoi vién

dugc luu trit trén tat ca cac nit nay.

5. Sau khi viéc déng bd hoa két thuc, trang thai ctia Nt A thay d6i thanh Hiéu

luc.
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Tang ddng bd dir lidu

Tang ddng bo dit liéu bao gdm céc giao thic ma cho phép dit liéu duogc gui
gilta c4c nut trong cum véi cac dam bao thar ty khac nhau va céc trao dbi hiéu suit.
Céc giao thic trong Tang ddng bod dit liéu st dung truc tiép trong tng giao vén va

tang hd trg cum.

Giao thirc ddng bd 214

Giao thirc xir Iy ddng thoi 214 dugc st dung dé giri dit lidu & dang cac tin nhin

tir Nt A dén Nut B trong hé théng 100 sao cho cac tin nhin di dén Nt B theo tht tu
ma Nt A ¢6 thé diéu khién, nhur thir tr ma Nt A giri céc tin nhin. Cac dich vu truyén
dit liéu st dung giao thire xtr Iy ddng thoi 214 chay trén céac ludng dich vu I/O wu tién

cao chuyén dung.

Theo phuong an duge md ta, giao thirc xir Iy dong thoi 214 dua trén sy thuc thi
ctia sy dong bd a0 da bibt 1a giao thirc Totem, nhu dugec mé ta trong Agarwal DA,
Moser LE, Melliar-Smith PM, Budhia RK, “The Totem Multiple-Ring Ordering and
Topology Maintenance Protocol”, ACM Transactions on Computer Systems, 1998,
trang 93 — 132. Trong giao thirc xir Iy ddng thoi 214, céc nut duge nhém véi nhau
thanh cdc nhém ma sau ddy duogc goi trong phin mo ta 1 “cic vong ddng bd”, va nut
trén vong ddng bd bit ky c6 thé hoan toan giri céc tin nhén theo thtt tu dén céc nut

khac trén cling vong. Giao thirc xtr Iy ddng thoi 214 bién dbi giao thirc Totem nhu sau:

1. Giao thuc xtr ly dé)ng thoi 214 st dung cd hai ma nhén dang dich vu va ma nhin
dang vong dé nhan dang vong ddng bo. M3 nhan dang dich nhan dang tit c4 cac dbi
tuong cia vong Pdng bd dua ra, trong khi d6 ma nhan dang vong nhéan dang d6i tuong
cu thé cua vong Déng bo dua ra. Vi dy, mdi thoi diém ma nat tham gia hodc roi khoi
vong Poéng bd thi ma nhan dang vong ciia vong s& thay dbi, nhung khong phai ma
nhén dang dich vu cia né. Mi nhan dang dich vu cho phép niit truyén da diém hoan
toan céc tin nhin theo tht ty dén nhém céc nit chia sé cung ma nhén dang dich vu

(nghia 12 nhém nat thudc vé cling vong Pdng bd).

2. Trong giao thiic Totem, trong mot sb trudng hop khi cac nit khéng giri cac tin nhin
ma vong Pdng bd dugc quan sat béi cac nat khong phan anh ciu hinh vong cudi cling

ma hoi tu khi cac nit bit ddu nhin tin. Giao thtrc xir Iy ddng thoi 214 cho phép cac nat
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giri cac tin nhin do cho nhau dé 1am cho cac vong Pdng bd hoi tu trude khi guri c4c tin
nhén khong do.

3. Giao thitc Totem chi thé hién cac tin nhin theo tha tu duoc gui dén tAt ca cac nut
ma tao thanh phin vong Pdng bd. Nguoc lai, giao thirc xir Iy ddng thoi 214 sit dung
modun giri di céc tom tit ting mang tir giao thirc xir Iy ddng thoi 214 bing cach cung
cip giao dién @& truyén rong diém dén tit ca cac nat co thé dén trong hé théng 100;
truyén don hudng dén timg nut trong cac nit bét ky trong hé théng 100 bang cach str
dung danh sich cdc ma nhan dang nat dén; va truyén mot diém dén mot nat trong hé
théng 100 sir dung ma nhén dang nit ctia né. Mbdun giri di cling hd trg ghép kénh céc
dich vu trén clung céng IP st dung tin nhén loc va dinh tuyén bdi ma nhan dang dich
vu. Céc tin nhén ra tir nat dugc gui dén tdp hgp con cuia cac nat c6 cung ma dich vu trir

truyén da diém.

4. Giao thirc xit ly ddng thoi 214 sit dung céc tin nhin phin manh va tai trong ngudi
dung 16n va két tu tao ra cac van dé gy ra do kich c& don vi truyén dan tdi da khoang
1,500 byte.
5. Giao thtrc xtr ly ddng thoi 214 bién dbi cac nut dudong st dung céc tin nhin Tham
gia, 14 c4c nt tin nhén sir dung trong giao thirc Totem dé tham gia vao vong Ddng bd:
(a) Céc tin nhin tham gia dwoc giri bing cac nht chi néu chung c6 ma nhan
dang nat thip nhét trong tdp hop hién thoi ctia cac nut hoat dong trong vong Ddng bo.
(b) Cac niit khong c6 ma nhan dang nit thap nhit trong céc tin nhin Tham gia
don diém hoat dong ctia chung dén cac niit c6 ma nhdn dang nut thip nhét trong tap
hop hoat ddng cua ching.
(¢) Céc tin nhin tham gia bao gdm ma nhé4n dang dich vu, va c4c nit khong 13
phén ctia vong Pdng bo tuong tmg méa khong phan tng.
So v6i giao thirc Totem, cc bién thé nay giup 1am gidm bing thong tic boi cac
nu tham gia vong Pdng bd.
6. Giao thuc xir Iy ddng thoi 214 phat hién va céc nit danh sach den ma khong thé
tham gia vong Ddng bd do mot s loai mét cdu hinh. Vi du, nit ¢6 thé giri dén, nhung

khong nhan céc tin nhan tir, cdc nut khac c6 thé xuat hién & cac nat khac dé chi tung
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giri cac tin nhin do do tat ca céc tin nhin khéc, theo phuong 4n, duoc thu hut, va theo

dé sé bi liét vao danh sach den.

7. Giao thtre xir Iy ddng thdi 214 thuc hién ma héa tai trong va xac thuc céc tin nhén.

8. Giao thtrc xtt Iy ddng thoi 214 gi6i han thoi gian ma mdi nit c6 thé gitt thé duge st

dung trong giao thirc Totem; theo phuong an dugc mo ta, mbi nat ¢6 thé giit thé trong

15ms.

9. Giao thirc xtt 1y ddng thoi 214 thyc hién giai thudt trénh tic nghén than thién TCP.
Nhu duoc théo lun chi tiét sau ddy, hé thdng 100 st dung giao thire xtt 1y dong

thoi dé cac hién thi duoc chia sé va g dung hop tac 222 va céc sy kién dugc chia sé

va ing dung canh bao 224; dir liéu dugc chia sé gifta cic thanh phin cda cum 108

trong cac ing dung ndy 222 khong lau dai va dugc chia sé c¢6 lgi nhanh va theo thir tu

da biét.

Giao thirc nhAt quan 216

Giao thtrc nhét quan 216 dugc st dung dé chia sé dir liéu tu dong va theo thoi
gian qua tt ca cic nut clia cum 108 sao cho dit liéu duge chia sé sit dung Giao thire
nhit quan 216 cubi ciing duge ddng bo héa trén tat ca cdc nit trong cum 108. Cac loai
dit liéu duoc chia sé st dung Giao thirc nhét quan 216 duge thao ludn chi tiét hon sau
day trong céc phin thao luin tmg dung cai dat dugc chia sé 226 va ng dung cac i
twong nguodi dung dugc chia sé¢ 228. Dit liéu duoc chia sé bang Giao thirc nhit quan
216 duoc luu trit trong co s& dit liéu trén mdi nit, va mdi muc nhép trong co s dit lidu
bao gdm cip tri s6 khoa ma chia khéa nhan dang duy nhét tri s6 va cac khoa doc lap
v6i nhau. Giao thirc nhit quan 216 ddng bo hoa dit liéu qua céc nut trong khi giai
quyét cac bién dbi song song ma cac nut khac nhau co thé thuc hién trén cic co s&
khéc nhau. Nhu duoc thao ludn chi tiét hon sau day, giao thic nhét quéan 216 dat dugc
didu nay bang cach truéc hét dugc thong bao 13 cac co sé dit liu khong duge ddng bd
hoéa; thi hai, tim ra cdc muc nhap co s& dit liéu cu thé khong duoc ddng bd héa; va thir

ba, tim ra phién ban muc nhép nao dugc ddng bd héa va duoc gitt lai gén nhét.

Dé giai quyét cac bien doi song ma xéac dinh céc thay doi dugc tao ra véi cac co
s& dit liu, mbi nut tham gia vao cum 108 dugce chuyén co ché tao phién ban mang tinh

nhan qué dugc sir dung dé ghi lai khi nut tao ra sy thay dbi véi cac dit liéu va xé4c dinh
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liéu cac thay dbi co thé duoc tao ra trudce hodc sau khi céc thay dbi véi cung dit liéu
duoc tao ra bang cac nit khic trong cum 108. Theo phuong an, mot trong sb cac nut
sit dung ddng hd cdy thoi gian (ITC) lam co ché tao phién ban mang tinh nhan qua.
Tuy nhién, theo cac phuong an thay thé, cac co ché tao phién ban khic nhu cac dong
hd vecto va céc vecto phién ban c6 thé duogc st dung. Heé théng 100 ciing thyc hién
ddng thoi gian toan cau (UTC), ma dugc ddng bd gifta cac nit khac nhau st dung
Giao thirc thoi gian mang, dé x4c dinh tht ty ma trong d6 céc thay ddi dugc tao ra khi
c4c ITC cho hai hodc nhiéu nut gidng nhau. Céc ITC duge md ta chi tiét hon trong P.
Almeida, C. Baquero, and V. Fonte, “Interval tree clocks: a logical clock for dynamic
systems”, Princi. Distri. Sys., Lecture Notes in Comp. Sci., vol. 5401, trang 259-274,
2008.

Thu muc ma giao thirc nhét quan 216 ddng bd hoéa giita c4c nit duge chia thanh
c4c nhénh, mot trong s chung dug d& cap dén 12 mién nhét quén sy kién (ECD). Giao
thirc nhit quan 216 déng bo hoéa mot trong s6 cac ECD doc lap véi cac ECD khac. Mdi
muc nhap co s¢ dit lidu nim trong ECD dugc dé cap dén 12 muc nhap nhét quan sy
kién (ECE). Mbi ECE bao gdm khoa; thoi diém ghi ddu tir ITC va tir UTC, ma c4 hai
duoc cap nhat bét ky khi nao ECE duoc bién dbi; tri s6 bam ctia ECE tao ra st dung,

vi du, ham Murmurhash; dit liéu cia n6; bia ma duwoc thém neu va khi ECE bi x6a.

Tri s6 bam dugc st dung dé so sanh cac ECD va ECE tuong tmg trén hai nit
khac nhau @& x4c dinh liéu ching c6 gidng nhau khdng. Khi so sanh hai ECD twong
mg, céc thong tin bam “mirc trén” v6i cac ECD dé duge so sanh. Thong tin bam mirc
dinh v&i ECD trén nit dua ra dugc tao ra bing cach bam tit ca cac ECE trong ECD
d6. Néu cac théng tin bam mirc dinh phu hop, thi cac ECD gibng nhau; néu khong,
giao thirc nhit quan 216 x4c dinh cac ECD khac nhau. D& x4c dinh cac ECE cy thé
trong cac ECD khac nhau, cac bam dugc c6 cic khoang giam lién tuc vé cac ECE trén
c4 hai nat. Khoang thoi gian ma cac bam cudi ciing da co lai ma cac ECE khéc nhau
gitta hai ntit dugc tach va nhén biét. Danh sach bd qua hai huéng c6 thé duoc st dung,
vi du, dé x4c dinh va so sanh céc tri s6 bam cua cac khoang thoi gian ECD.

Hai nit giao tiép st dung giao thic nhit quéan 216 c6 thé str dung cac RPC sau

A

day:
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1. SetEntries: SetEntries truyén cac ECE méi hodc dugce cdp nhat dén nat, ma

cheén ching vao cac ECD thich hop.

2. GetEntries: GetEntries truyén khoa hoic khoang cla cac khéa dén nat ma

quay tr¢ lai cac, ECE tuong tmg vi mot hoac nhidu khoa do.

3. SynEntries: SynEntries truyén khéa hodc dai khoa dén nat, va hai nut tiép
d6 so sanh cac bam theo cac dai giam lién tuc cia cac ECE dé xac dinh céc
ECE ndo khac nhau gifta hai nit, nhu dugc mo ta trén day. Néu cac ECE
khac nhau, cac nut hop nhét cac ECE ciia ching sao cho ciac ECE gidng
nhau duge luu trit trén cac nat bang cach so sanh céc d4u 4n thoi gian ITC;
néu céc ddu 4n thoi gian ITC phil hop, cac nit so sanh céc déu 4n thoi gian
lién quan dén cac ECE. Céc du 4n thoi gian ndy déng vai trd 14 thong tin
phién ban cho phép hai nit chdp nhan cac ECE ma lam bién d6i mot cach

gin nhét, nhu dugc chi ra béi cac thong tin phién ban cia ECE do.

Khi nut thay ddi ECE, thi nut d6 thuong goi SynEntries dé thong bao cho cac
nat khac trong cum 108 ma cadc ECE dugc thay d6i. Néu mot sb cum trong cum 108
khong c6 sin (vi du: ching ngoai tuyén), thi giao thirc tan giu 208 thay vi SynEntries
dugc st dung dé giao tiép cac thong tin bam muc dinh véi cac nut khdng c6 san ngay
khi chung trd lai tryc tuyén. Nhu néi dén trong phan nay thao luan vé& Giao thirc tin
gau 208 trong cum 108 trén ddy, mot trong s6 cac nut giit thong tin bim mirc dinh cua
n6, thi lan truyén sang cac nit khac ciing v6i mé nhan dang nit, thong tin phién ban,
va trang thai co ddp cia tim bang cach st dung Giao thirc tan gau 208. Khi nit khac
nhin bim nay, no so sanh thong tin bim mwc dinh nhén duoc v6i thong tin bam mirc
dinh riéng ctia né. Néu cac théng tin bim muic dinh gidng nhau, cac ECE trén ci hai

nat phit hop; néu khong, cac ECE khac nhau.

Néu ECE khac nhau, bt chép liéu viéc nay c6 xac dinh stt dung SynEntries hay
Giao thirc tan giu 208, niit ma chay SynEntries hodc nhan thong tin bdm muc dinh thi
dong nhat hoa cac ECE.

Giao thac trang thai 218

Nhu dugc thao luan trén ddy, Giao thic tAn giu 208 chia sé thong qua cum 108

cac méd nhan dang thuc thé trang thai va céc ) phién ban cta chung (“cdp thuc thé
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trang thai”) véi cac nut trong cum 108. Cac ma nhén dang thuc thé minh hoa c6 thé, vi
du, biéu dién céc loai dit liéu trang thai khac nhau & dang cdc myc nhép trang thai nhu
lwong duy trir bao nhiéu ma ndt sin c6; cac thiét bi ndo (nhu cdc may quay khong nut
114) duoc két ndi dén nat d6; cac may khach nao 102 duge két nbi véi nat do; va
thong tin hdi vién cia cum. Khi mot trong s cac nat nhan dit liéu nay qua Giao thirc
tan giu 208, né so sanh s6 phién ban cia cip thuc thé trang thai v6i sb phién ban ciia
muc nhép trang thai twong Gng ma no luu trit cuc bo. Néu sb phién ban khéc nhau,
giao thirc trang thai 218 bt d4u RPC (“Sync RPC”) véi nit ma cip thuc thé trang thai
bét ddu cap nhat muc nhap trang théi.

Muc nhép trang thai duge dong bd héa sit dung giao thire trang thai 218 dugc
nhan biét duy nhét bang ca hai con dudng va ma nhan dang nat. Khong gidng nhu dit
liu duoc ddng nhit hoa bang cach st dung giao thic nhét quéan 216, nlit ma muc nhap
trang thai mo ta chi 1a nit duoc phép bién dbi muc nhép trang thai hodc cip thuc thé
trang thai. Do d6, va khong gidng nhu cac ECD va ECE dugc ddng nhét héa str dung
giao thirc nhat quan 216, phién ban cia muc nhép trang thai véi Nut A duge luu trit

cuc bo trén Nut A ludn 14 phién ban gin nhét ctia muc nhap trang théi dé.

Néu nat A bién d6i nhidu muc nhdp trang théi déng thoi, Giao thic trang thai
218 ddng bo hoéa tat ca cac muc nhdp trang thai cing nhau dén Nut B khi Nut B goi
Sync RPC. Do d6, cac muc nhap dugc thay d6i ddng thoi c6 thé phu thudc vao nhau
do ching s& cung dugc gui dén Nt B dé phan tich. Nguoc lai, mdi ECE dugc ddng bd
héa bing cach sir dung Giao thirc nhét quan 216 duge ddng bd hoa doc lap véi cac
ECE khac, nén cac ECE khong thé phu thudc vao nhau do Nut B khong thé phu thudc

vao viéc nhin cac muc nhép theo thir tu cu the.

Céc ung dung

M®i nut trong hé théng 100 chay cac dich vu ma thuc hién day giao thirc 200
dugc md ta trén day. Trong khi theo phuong an duge mo ta, mot dich vu dugc st dung
cho mot trong sb cac giao thirc 202-218, theo cac phuong an thay thé (khong duge md
t4), cac dich vy 16n hon hodc it hon c6 thé duoc st dung dé thyuc hién day giao thirc
200. Mot trong s céac nat thuc hién ban than diy giao thitc 200; do do, hé théng 100

dugc phan tan va it bi tan cong din dén héng mot nit bat ky, ma nguoc lai v6i cac hé
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théng bao mat vat Iy thong thudng st dung méy chi duoc tép trung. Vi du, néu mot
trong sb cac nut hong trong hé théng 100 (“nit bi hong™), trén mot trong s6 cac nat
con lai, dich vu chay Giao thirc trang thai 218 (“dich vu trang thai”’) s& x4c dinh réng
nut bi hong ngoai tuyén bing cach kiém soat trang thai co dap cta tim ciia nfit bi héng
va s& giao tiép viéc hong nay véi dich vu chay Nt va cac Giao thirc hoi vién 210,212
trén mot trong sb cac nat khac (“Dich vu nit” va “dich vu hdi vién”, tuong tng). Céc
dich vu nay trén mdi nut thuc hién céc Giao thitc ddng bd va nhét quan 214,216 (“dich
vu ddng bd” va “dich vu nhat quan”, twong tmg) s& sau d6 ding chia sé dit liéu c6 nit
bi hong cho dén khi nut bi hong quay tré lai truc tuyén va tham gia lai vdo cum cta n6
108.

Sau day mo ta cic Umg dung khéc nhau 220-230 ma hé thdng 100 c6 thé thuc
hién. Céc Gmg dung 220-230 c6 thé dugc thuc hién 1am cic phuong 4n khéc nhau cua
phuong phép minh hoa dé chia sé dit liéu 800 dwge md ta trén Fig.8. Phuong phap 800
bét ddu & khdi 802 va tién hanh phong toa 804 trong d6 nit thir nhat trong hé thong
100 truy cdp ma nhin dang nit nhan dang nit khac trong hé théng 100. Ca hai nut thi
nhit va th(r hai déu 1a cac thanh phan cta cing cum may chi 108. Céc truy cap ma
nhan dang nut that nit thr nhét 12 mot phé”m cta thong tin hdi vién clia cum ma nhén
dang tt ca cac thanh phan ctia cum 108. Thong tin hoi vién clia cum c6 thé truy cap
bing tit ca cac thanh phin ciia cum 108. Theo phuong 4n dugc mo ta, mot trong s6
cac thanh phan cta cum 108 luu trit riéng phién ban ciia né vé thong tin hoi vién cla
cum l4u dai hodc cuc bd; tuy nhién, theo cadc phuong én thay thé (khong duoc md ta),
thong tin hoi vién cliia cum co thé dugc luu trit mot hodc ca hai & xa tir cdc nit va & vi
tri trung tAm. Sau khi truy cdp ma nhén dang nit cho nut thir hai, nat thir nhét g dit
lieu dén nut tht hai & khéi 806, sau d6 phuong phap 800 két thuc & khdi 808. Vi du,
khi str dung dich vu Nt dugc mo ta trén day, cac dich vu Pdng bd va Nhit quan chay
trén nat tha nhit c6 thé guri dir lidu dén nut thir hai bang cach sit dung ma nhén dang
nat cta nat thi hai, va bing cach ay quyén cho dich vu nat chju trach nhi¢m két hop
diém cudi giao tiép cua nat thr hai v4i ma nhan dang nat cda nd. Viéc g dit li€u tur
nGt thtr nhat dn nat the hai tai khéi 806 c6 thé bao gdm mét phan clia viée trao d6i dit

liéu hai hudng, nhu khi dit liéu duoc trao dbi theo Giao thirc tan giu 208.
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Ung dung cai dit chia sé 226 va Ung dung dbi tuong neuwdi ding chia sé 228

Trong qua trinh hoat dong cta hé théng 100, thong tin dugc luu trit theo cach
lau dai duoc truyén gifta cac nut clia cum 108. Céc vi duy vé thong tin thoi gian thuc
nay ma cac ung dung cai dit chia sé va dbi twong nguoi ding chia sé 226,228 chia sé
gitra cac nt 1a cc cai dat chia sé nhu cdc nguyén tdc thuc hién tra 10i cac su kién clia
hé théng nhu giy canh bao va cac d6i twong ngudi dung nhu tén ngudi dung, mat khau
va chi @. Loai dit lidu nay (“Dir liéu nhét quan™) dugc chia sé gitra cac nit sir dung
Giao thirc nhit quan 216; ndi chung, dir liéu nhat quan 1a dit liéu khong phai dugc chia
sé theo thoi gian thuc hodc theo téng thir tu, va duge luu trit theo cach lau dai bing
mdi nat. Tuy nhién, theo cic phuong an thay thé (khéng duoc mo ta), dit lidu nhét

quéan c6 thé dugc luu trit khong 1au dai.

Fig.3 thé hién so d6 thtr ty UML 300 ma trong d6 Dit liéu nhét quén & dang cai
dit ngudi dung duge chia sé gitta nguoi dung thi nhét va thr hai 302a,b (goi chung 13,
“céc nguoi dung 3027). Ngudi dung 302, mdy khach thir nhét va tht hai 102a,b, va cac
may chu thr nhét va thr hai 104a,b, 12 nut thi nhét va thir hai trong vi du nay, 1a cac
d6i twong trong so dd 300. Cac may chu 104a,b tao thanh mot phén clia ciing cum
108a. Do c4c mdy chu 104a,b ma cac may khach 102a,b giao tiép thi khong duoc két
ndi truc tiép voi nhau, Giao thic nhit quan 216 dugc sit dung dé truyén dit lidu gitra
hai may chi 104a,b, va do d6 gitra hai nguoi ding 302. Méc du phuong én duge mo ta
c4c cai dat chia sé, theo phuong an thay thé (khong dugc md ta) thi ngudi dung 302 ¢6

thé chia sé twong tu cac dbi twong ngudi dung.

So dd 300 c¢6 hai khung 332a,b. Trong khung thir nhét 332a, ngudi ding tht
nhat 302a ra 1énh cho may khach thi nhét 102a m& bang cai dit (tin nhin 304), va
may khach 102a sau d6 thuc hién thu tuc SettingsOpenView() (tin nhin 306), ma
truyén cac cai dat dén may chu tht nhét 104a. DPdng thoi, ngudi ding thit hai 302b ra
1énh cho mdy khach th hai 102b twong tu (cac tin nhén 308 va 310). Trong khung tha
hai 332b, cic ngudi dung 302 bién tép ddng thoi cac cai dit cia ching. Ngudi dung
tha nhit 302a bién tip céc cai dat bang cho may khéach tht nhit 102a chay
UIEditSetting() (tin nhén 312), sau d6 may khach thtr nhat 102a cdp nhét cac cai dat
duoc luu trit trén may chi thir nhét 104a bang cach cho may chu thir nhit 104a chay
SettingsUpdateView() (tin nhin 314). Sau d6, may chu tht nhit 104a chay
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ConsistencySetEntries() (tin nhin 316), thuc hién thi tuc SetEntries va truyén céc cai
dit duge nhap bdi ngudi ding thir nhit 302a vao may chi thi hai 104b. Sau d6, may
chu tht hai 104b giri céc cai dat duoc truyén vao may khach thir hai 102b bang cach
goi SettingsNotifyViewUpdate() (tin nhén 318), sau d6 may khach tha hai 102b cép
nhat nguoi ding thir hai 302b (tin nhén 320). Pdng thoi, ngudi ding thit hai 302b bién
ddi tuong tu cac cai dit va glri cac cai dit do dén may chu thir nhit 104a st dung Giao
thire nhat quan 216 (c4c tin nhin 322, 324, 326, 328, va 330). Mdi méy cht 104a,b luu
trit theo cach 14u dai cac cai dat nguoi dung sao cho chiing khong phai dugc ddng bo

héa lai gitta cdc may chi 104a,b néu mot trong hai may chii 104a,b khoi dong lai.

Céc su kién duoc chia sé va tng dung canh bdo 224

Trong qué trinh hoat dong ctia hé théng 100, thong tin thoi gian thuc dugce tao
ra trong thoi gian chay dugc truyén giita cac nit cia cum 108. Cac vi du vé thong tin
thdi gian thuc nay ma cac su kién duge chia sé va tmg dung canh bdo 224 chia s¢ gifta
cdc nut 13 trang thai canh bao (nghia 1a liéu viéc canh bdo c6 bi xung dot & dau trong
hé théng 100); céc su kién ciia hé théng nhu sw chuyén dong dwoc phét hién, lidu thiét
bi (nhu mot trong s6 cac may quay ctia ntit 106) giri dit lidu s& dén phan con lai clia hé
théng 100, liéu thiét bi (nhu bd do chuyén dong) dugc két ndi véi hé théng 100, lidu
thiét bi hién c6 ghi lai, liéu su canh bdo cdo xdy ra hodc dugc xac nhén bdi cac ngudi
dung 302 thuc hién kiém soat trén hé théng 100, li€u mot trong sb cac may chu 104 c6
mic 131, lidu thiét bi duoc két ndi v6i hé théng mic 16i, liéu diém giao dich an toan c6
Xay ra; va nat may chii dén cac thdng bdo méy khéch nhu liéu cac cai dit /dit liéu co
thay dbi, trang thai ghi lai hién tai, li€u dong thoi gian c¢6 dugc cap nhét, va truy van
co s& dit lidu ¢ két qua. Theo phuong an, dit lidu duoc truyén gifra cdc nut st dung
giao thire xir Iy ddng thoi 214 duge dé cap dén 1a “Dit liéu ddng bo”, duoc tao ra tai

thoi gian chay, va khong dugc luu 1lau dai boi cac nit.

Fig.4 thé hién so dd tha tw UML 400, trong d6 thong bdo canh bdo gitta cac
mdy cha 104 st dung giao thire xir Iy dong thdi 214. Céc d6i tuong trong so dd nay
400 12 mét trong s cac may quay khong ntit 114, ba may chu 104 trong cum tht nhét
108a, va may khach tht hai 102b, ma dugc két ndi voi mot trong sb cac may chu 104c

trong cum thtr nhat 108a.
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O ba khung tht nhit 402 cia so dd 400, mot trong sd cdc may chi 104 tham gia
vao Vong Ddng bd ¢6 tén 1a “ServerState” sao cho trang thai cua bét ky trong cac may
chi 104 ¢6 thé duoc giap tiép voi bat ky trong cdc may chu khac 104; theo phuong 4n
duge mo ta, trang thai nay s&€ dugc giao tiép l1a “AlarmStateTriggered”, nghia la su
canh béo trén mot trong sb cac may chi 108 giy ra do sy kién ma mdy quay khong nat
114 vira phat hién. Tai khung 404, may chu tht hai 104b chon “chu” cho Umg dung
canh bao; didu nay c6 nghia 12 d6 1a may chu tht hai 104b x4c dinh liéu dau vao tir
may quay khong nat 114 thdéa mén cac didu kién chuyén dich dén trang théi
AlarmStateTriggered, va giu dén cac méay chu khic 104a,c trong Vong DPdng bo tin

nhin cling chuyén dich chiing dén trang thai AlarmStateTriggered.

Nguoi dung thit hai 302b ding nhdp vao may chu thit ba 104¢ sau khi cac may
chu 104 tham gia vao ServerState Vong Pdng bd (tin nhin 406). Sau khi ngudi ding
302b ding nhdp vao, may chu thi ba 104c tham gia vao Vong Pong bd c6 tén 1a
“ClientNotification” (tin nhin 408); nhu dugc thdo luan chi tiét hon sau ddy, vong niy
duoc st dung dé giao tiép cac trang thai hé théng v6i nguoi ding 302b, trong khi d6
Vong Ddng bd ServerState dugc st dung dé giao tiép chi gitta cac mdy chu 104. May
quay khong nut 114 giri dAu vao sb, nhu chi ddn ma cira hodc cira s6 duge mé, dén
may chi thir nhat 104a (tin nh&n 410), sau d6 may chu tht nhét 104a kiém tra xem lidu
ddu vao sd nay c6 thoa man tip hop cdc nguyén ly duoc st dung dé xéc dinh liéu c6
gdy ra canh bao trong h¢ théng 100 (tin nhan 412). Theo phuong an dugc md ta, may
cht thir nhit 104a xac dinh canh bio nén dugce tao ra, va theo d6 goi AlarmTrigger()
(tin nhén 414), ma canh b4o may chi thir hai 104b thay ddi c4c trang thai. Sau d6, may
chu thir hai 104 chuyén dich céc trang théi dén AlarmStateTriggered (tin nhén 416) va
giri tin nhan dén Vong Dong bd ServerState ma ra 1énh cho hai may chu khac 104a,c
dé thay dbi trang thdi thanh AlarmStateTriggered (khung 418). Sau khi ra I¢nh cho céc
may chu khiac 104a,c, mdy chu tht hai 104b chay AlarmTriggerNotification() (tin
nhén 420), 1am cho méy chi thit hai 104b d ciing tham gia vao Vong DPdng bd
ClientNotification (khung 422) va gitr tin nhin dén Vong Ddng bd ClientState 1am cho
may chi thir ba 104c¢, 1a may chu khac trén Vong DPdng bo ClientState, dé chuyén dich
dén trang thai “NotifyAlarmTriggered” (khung 424). Ngay khi méy chu thir ba 104c
thay dbi thanh trang thai ndy thi n6 thong béo truc tiép cho may khach tht hai 102b
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ring canh bdo vira xay ra, sdp xép tin nhin nay dén ngudi ding tht hai 302b va doi
nguoi dung th hai 302b xdc nhén canh bdo nay (cic tin nhén 426). Ngay khi ngudi
dung thir hai 302b xac nhén canh bdo, méy chu thir hai 104b theo do thay d6i cac trang
thai thanh “AlarmStateAcknowledged” (tin nhén 428), va sau d6 gilr tin nhin dén
Vong Pdng bd ServerState sao cho hai may chi khac 104a,c cling thay d6i trang thai
tuong Gng (khung 430). My chu thtt hai 104b sau do6 thay dbi trang thai thanh
“NotifyAlarmAcknowledged” (tin nhén 432) va g tin nhin dén may cha thit ba 104c
qua Vong Pdng bo ClientNotification dé 1am cho né thay ddi trang thai twong tmg
(khung 434). Sau d6, may chu th ba 104c thong bdo cho mdy khach 102c rang hé
thdng 100 vira x4c nhan canh béo (tin nhin 436), ma sép xép tin nhin dén nguoi ding
thr hai 302b (tin nhén 438).

Theo phuong 4n thay thé (khéng dugc mb ta), trong d6 médy chi thit hai 104b
héng va c6 thé khong déng vai trd 1a chii cho Vong DPdng b6, hé théng 100 tw chon
mot trong s cac may chi khac 104 dong vai trd 1am chu cho vong nay. Chu cia vong
ddng bd chi 1a may chil 104 ma cho phép 1am cho tht ca cac nut khac trén vong thay

d6i trang thai khi vong ddng bd duge st dung chia sé cdc thong bio trong s6 céc nat.

Fig.7 th8 hién phép hién thi minh hoa 700 dugc biéu dién dén ngudi ding 302
khi x4c nhén trang thai canh béo theo so dd 400 cta Fig.4. Phép hién thi 700 bao gém
cac bang video 702a-c (goi chung 1a “céc bang 702”) thé hién video tao dong thdi gian
thuc tir may quay khong nat 114; céc canh bédo 704 chi ra rang canh bao dugc xay ra
do may quay khong nit 114 ghi lai; va nat xac nhan 706 ma nguoi dung thir hai 302b

bam vao d€ xac nhan canh bao da xay ra.

Céc hién thi chia sé va (rng dung hop tac 222

Céc nguoi dung 302 cda hé théng 100 ciing c6 thé mubn chia sé mdi hién thi
khac 700 va hop tac, nhu bing cach giri cho nhau cAc tin nhin va néi véi nhau qua hé
théng 100, trong khi chia sé céac hién thi 700. Céc hién thi dugc chia sé nay va ung
dung hop tac 222 theo d6 cho phép ngudi dung 302 chia sé dit liéu nhu trang thai hién
thi va cac thdng bao tir may chu sang may khach nhu céc tin nhén nguoi ding va chia
sé cac yéu cu. Loai dit lidu nay la dit liéu déng bd ma dugce chia sé theo thdi gian

thuec.
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Fig.5 thé hién so db thi tw UML 500, trong d6 cac phép hién thi 700 dugc chia
sé gifta cac nguoi dung 302 st dung giao thirc xt ly ddng thoi 214. So dd 500 bao
gbm sau dbi twong: nguoi ding thi nhat va thir hai 302a,b, may khéch thir nhit va thi
hai 102a,b ma ngudi dung thir nhét va tha hai 302a,b 1an luot duoc két ndi, va may
chi tht nhét va tht hai 104a,b ma mdy khach thtr nhat va thir hai 102a,b lan lugt dugc
két nbi.

Ngudi ding thi nhat 302a ding nhip vao mdy chu thu nhét 104a qua may
khéch thir nhit 102a (tin nhin 502), sau d6 may chu thi nhét 104a tham gia vao Vong
Pdng bo ClientNotification (khung 504). Tuong tw, ngudi ding thir hai 302b déang
nhip vao may cha thir hai 104b qua may khach tht hai 102b (tin nhén 506), sau d6
may chi tht hai 104b cling tham gia vao Vong Dong bd ClientNotification (khung
508).

Sau d6, ngudi dung tht nhét 302a ra 1énh cho méy khach tht nhat 102a ma anh
ta mudn chia sé hién thi 700. Nguoi ding thir nhit 302a thyuc hién viéc nay bang cach
bAm vio nt chia sé (tin nhén 510), lam cho méay khéach thi nhat 102a mé hién thi 700
duoc chia sé (“hién thi 700 dugc chia s¢”) trén may chit thir nhit 104a (tin nhin 512).
May chil tht nhit 104a tao ra phién hién thi dugc chia sé (tin nhdn 514), va tiép d6 gt
ma nhan dang phién dén may khach thtr nhit 102a (tin nhin 516).

Tai mot khung 518, mét trong s6 cic may khach 102 tham gia vao Vong Ddng
bd cho phép chiing chia sé hién thi 700 dugc chia sé. M4y chu thu nhét 104a tham gia
vao Vong Ddng bd SharedView1 & khung 520. Ddng thoi, may khéch thir nhat 106a ra
1énh cho may chu thtr nhat 104a théng béo dén may chu khic 104b qua giao thic xir ly
ddng thdi 214 ma hidn thi ciia ngudi ding thir nhit 302a 700 c6 thé dugc chia sé bang
cach giri dén may chu thir nhit 104a danh sach nguoi ding va ma nhén dang phién (tin
nhén 522). May cha thir nhat 104a 1am vié nay bang cach gti tin nhén dén may cha
thir hai 104b qua Vong Pdng bo clientNotify ma 1am cho médy chu thtr hai 104 thay di
thanh trang thai NotifyViewSession (khung 524). Trong trang thdi Notify ViewSession,
may cht thir hai 104b lam cho méy khéach thir hai 106b day nhanh nguoi ding thit hai
302b chia sé hién thi ciia ngudi dung thi nhat 302a 700 (c4c tin nhin 526 dén 528), va
phén tng khéng dinh clia ngudi ding tht hai 302b dugc chuyén nguoc lai may chi thir

-36-



21499

hai 104b (c4c tin nhin 530 va 532). M4y chi thi hai 104b sau d6 tham gia vao Vong
Déng b0 SharedViewl (khung 534), ma duogc st dung dé chia sé hién thi 700 cua
ngudi dung thir nhét 302a.

Tai khung thi hai 519, mdi nguoi ding 106 cap nhat hién thi 700 dugc chia sé,
va cdc cdp nhét tu déng dwoc chia sé v6i nhau. Nguoi ding thir nhit 302a phéng to
bang thtr nhit 702a trong hién thi 700 dwoc chia sé (tin nhin 536), va may khach thu
nhét 102a tiép dén may chu thi nhét 104a 1am thé ndo nguoi ding thir nhét 302a dugc
phéng to thanh bang thir nhit 702a (tin nhin 538). My chu thir nhit 104a chia sé cac
thong tin cu thé v& phong v6i may chi thir hai 104b bing céch cho ching qua Vong
Pdng bd SharedView! (khung 540). May chi thtt hai 104b theo d6 cap nhat phép hién
thi 700 dugc chia sé nhu duoc hién thi trén may khach tht hai 106b (tin nhin 542), va
hién thi 700 dugc chia sé duoc cdp nhét tiép d6 duoc hién thi cho ngudi ding thir hai
302b (tin nhén 544). Pdng thoi, ngudi ding thir hai 302b cho ra bang th hai 702b vé
hién thi 700 dwoc chia sé (tin nhin 546), va may khach thir hai 102b tiép dén may chu
thtr hai 104b lam thé nao ngudi ding thi hai 302b cho ra bang nay 702b (tin nhin
548). Tiép d6, may chu thi hai 104b chia sé cac thoéng tin cu thé cho ra véi may chu
tht nhit 104a bing cich cho chung qua bing cach st dung Vong DPdng bod
SharedView!1 (khung 550). Do d6, may chu thur nhét 104a cap nhat hién thi 700 dugc
chia sé¢ nhu dugc thé hién trén may khach the nhit 106b (tin nhin 552), va hién thi
chia sé dwgc cap nhét 700 tiép d6 dugc hién thi cho ngudi ding thir nhat 302a (tin
nhén 556).

Sau khung thtr hai 519, ngudi ding thr nhit 302a déng hién thi 700 (tin nhin
556), tiép dén may chu thu nhét 104a (tin nhin 558). Do d6, méay chii thir nhit 104a roi
Vong Dong bd SharedView! (tin nhén va khung 560). Ngudi ding thi hai 302b déng
tuong tu hién thi 700, 1am cho méy cha tht hai 104b roi Vong Dong bd SharedViewl
(cAc tin nhin 562 va 564, va tin nhin va khung 566).

Trong vi du cta Fig.5, cac ngudi dung 302 cho ra va phéng to hién thi 700 dugc
chia sé. Theo c4c phuong 4n thay thé (khéng dugc md ta), cic ngudi ding 302 c6 thé
bién ddi hién thi 700 duoc chia sé theo cac cach khac. Vi du, mdi ngudi dung 302 c6

thé thay d6i thiét ké ctia cac bang 702; chon lidu video c¢6 dugc hién thi truc tiép hoac
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theo cach phat lai, trong d6 truong hgp céc nguoi dung 302 ciling ¢ thé tam dimg,
choi, hodc nhay qua video; va hién thi di twgng ngudi dung nhu céc ban d6 hoic cac
trang web cung v6i thong tin vé dbi trong nguoi dung nhu luge sir sira ddi. Theo céc
phwong 4n thay thé nay, cac vi du vé thong trang thai bd sung ma dugc déng bd hoa
bing cach st dung Vong Pdng bd bao gdm lidu video c6 duge chay, tam dimg, hodc

nhay qua va lugc st stra doi cua doi twong nguoi dung.

Trong khi phin thao luan trén day tap trung vao viéc thyc hién cac hién thi
duoc chia sé va tng dung hop tac 222 trong hé théng bao mat vat Iy ngang hang 100
cta Fig.1, nhin chung, Gng dung nay 222 c6 thé duge thuc hién trong hé théng bao mat
vét Iy ma c¢6 nhiéu may chi 104, nhu hé thdng trung wong ma bao gdm may chu cong
két ndi duge tap trung. Vi du vé& phuong 4n chung nay dugc thé hién trén Fig.12, ma
mo ta phuong phap minh hoa 1200 d8 chia sé hién thi st dung hé thdng bao mat vt 1y
that bao gdm nhidu nat may chii. Phuong phap 1200 bt ddu & khéi 1202 va tién hanh
phong téa 1204, trong d6 dit liéu trang thai hién thi bidu dién hién thi duoc hién thi béi
may khéch tht nhét (nhw méay khach thi nhit 102a), ma 1a hién thi dugc chia s¢, dugc
gui tr may khéch thir nhit dén nut may chi thir nht (nhu may chd tha nhit 104a va
dit liéu trang théi hién thi dwoc giti qua tin nhén 538). O khéi 1206, dit lidu trang thai
hién thi tiép dén tir nat may chi thir nhit dén may khéch thir hai (nhu mdy khéch thu
hai 102b) qua nit may chu tht hai (nhw may chi thi hai 104b va dit li¢u trang thai
hién thi duoc gii qua khung 540 va tin nhén 542). O khdi 1208, may khéach thir hai
tiép d6 cap nhat man hinh st dung dit liéu trang thai hién thi dé thé hién hién thi dugc
chia sé (nhu qua tin nhén 544). Tra 10i lai sy thay d&i vé& hién thi dugc chia s¢ & may
khéch tht hai, nhu su thay d6i do sy twong tdc v6i ngudi dung & may khach thir hai
(nhu qua tin nhén 546), & khéi 1210 dugc cp nhat dit li¢u trang thai hién thi duoc gui
tir méay khéach thir hai dén ntt may chu thi hai (nhu qua tin nhén 548). Trang thai hién
thi duge cap nhat bidu dién hién thi dugc chia sé nhu duge hién thi bing méy khach
tht hai. Trang thai hién thi dugc cdp nhat dugc ghi tir nit may chi thr hai dén may
khach thtr nhit qua nit may chu tht nhét tai khdi 1212 (nhu qua khung 550 va tin
nhén 552), va tai khéi 1214, man hinh cia may khach tht nhét tiép d6 duoc cép nhat
d8 thé hién hién thi dugc chia sé¢ do né dugc bién ddi & mdy khéach the hai su

dung trang thai hién thi duoc cip nhat (nhu qua tin nhén 554). Phuong phap 1200 két
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thuc & khdi 1216. Theo phuong an thay thé, nhu khi thuc hién hé théng trung wvong ma
st dung may cha cong két ndi dwoc tip trung, tit ca di liéu trang thai hién thi c6 thé

dugc dinh tuyén qua may chii duge tap trung.

Ung dung chia sé hién thi khong duoc gidm sat 225

Céc ngudi ding 302 cia hé thdng 100 ciing ¢6 thé mudn xem va didu khién
hién thi trén man hinh ma dugc két ndi truc tiép hodc gian tiép v4i mot trong s cac
may cht 104 ma céc ngudi dung 302 khong didu khién truc tiép (nghia 13 cic ngudi
ding 302 diéu khién qua cic may chii khac 104) (man hinh nay 12 “man hinh khong
duge gidm sat”, va hién thi trén man hinh khong duoc gidm sat 13 “hién thi khong
dwoc giam sat™). Vi du, man hinh khong dugc gidm sat may duoc lép trén tuong trude
cac ngudi dung 302 va dugce nbi voi cum may chi 108 qua mét trong sb cac may chi
104 trong cum 108, trong khi cdc may chu 302 ¢o thé duoc ndi véi cum may cha 108
qua cac may chu khac 104 trong cum 108. Nhu dugc thao ludn sau day d6i véi Fig.10,
tmg dung chia sé hién thi khong dugc gidm sat 225 cho phép cic ngudi ding 302 hién
thi va diéu khién hién thi khong dugc gidm sat mic dit khdng c6 ngudi ding nao 302
dugc két ndi truc tiép voi may chi 104 didu khién hién thi khong dugc gidm sat. Dix
lidu hién thi duoc trao ddi gitta cdc may chi 104 cho phép chirc ning nay 1a Dit liéu

déng bo dugc chia sé theo thoi gian thuc.

Fig.10 thé hién So dd tht tu UML 1000, trong d6 hién thi khéng duge giam sét
dugc chia sé v6i ngudi ding tht nhét 302a st dung giao thirc xir Iy ddng thoi 214. So
d6 1000 bao gdm séu dbi tuong: ngudi ding thir nhit 302a, may khach thir nhat 102a
ma ngudi ding thir nhit 302a dwoc két nbi va bao gdm man hinh (“man hinh may
khach”) ma ngudi ding thit nhit 302a tuong tac v6i, may chu thir nhét va thi hai
104a,b, dbi tuong kiém soat 1004 chay trén phan cting nhu mdt trong s6 cic may
khach khéng dugc giam sat 102 dugc két ndi véi ca hai may chi tht hai 104b va man
hinh khéng duoc gidm sat, va quan trj 1002 cai dat dbi tugng kiém soat 1004. Theo
phuong an thay thé (khéng duge md ta), man hinh khéng duge gidm sét c6 thé duoc
két ndi truc tiép v6i may chu thtr hai 104b va di tuong kiém soat 1004 c6 thé chay

trén may chu tht hai 104b.
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Trén Fig.10, quan tri 1002 tao ra dbi twong kiém soat 1004 (tin nhin 1006) va
d6i tuong kiém soét 1004 tiép d6 tu dong dang nhap vao may chi thi hai 104b (céc tin
nhén 1008 va 1010). Di twong kiém soat 1004 1am cho hién thi khong dugc gidm sat
¢6 sin v6i may cha thr hai 104b bang cach goi SharedViewOpen(viewState) trén may
chu thr hai 104, trong d6 viewState 13 dit lidu trang thai hién thi chi din hién thi khong
dwoc gidm sét (tin nhin 1012). Sau d6, méay chi thir hai nay 104b tao ra phién hién thi
duoc chia sé (tin nhin 1014) bing cach chay SharedViewSessionCreate() va tiép d6
gitr mad nhén dang phién tuong Gng dén ddi twong kiém soat (tin nhin 1016). Sau khi
nhdn ma nhén dang phién déi twong kiém so4t 1004 tham gia vao Vong Pdng bd
SharedView! (khung 1018), ma duoc st dung dé truyén which dit lidu trang thai hién
thi dén va tir c4c may chi khac 104 trong cum 108 ma ciing 1 céc thanh phan cta

Vong Ddng bd SharedViewl.

Sau khi tham gia vao Vong Ddng bd SharedViewl, ddi twong kiém soét 1020
cong bd thong bao dén cac may chu khac 104 trong cum 108 ma hién thi khong dugc
gidm sét ¢6 sin dugc nhin thiy va duge diéu khién. Péi tuong kiém soat 1020 1am
viéc nay bang cich goi RegisterMonitor(sessionld) trén may chii thit hai 104b (tin
nhén 1018), 1am cho ma nhén dang phién lién quan dén hién thi khong dugc gidm sét
dugc dang ky trong thu muc hién thi (khung 1022). Thu muc hién thi dugc chia sé véi
céc may chu khac 104 trong cum 108 sir dung Giao thirc nhat quéan 216.

Ngay khi thu muyc hién thi dwoc truyén dén cic mdy chu khac 104 trong cum
108, cac may cha khac d6 104 ¢6 thé truy cdp thu muc hién thi dé x4c dinh c4c hién thi
khong duoc gidm sat nao c6 sin dé hién thi va diu khién. Sau khi méay chii thir nhit
104a nhan thu muc hién thi, ngudi ding thir nhit 302a qua may khéach thir nhat 102a
dang nhdp vao mdy chi tht nhit 104a, theo d6 truy cip vao cum 108 (cac tin nhén
1024) va thu muc hién thi. Ngudi dung thr nhit 102a ra 1énh cho may khéach thir nhat
102a @ hién thi hidn thi khong dugc gidm sat bing cach goi
UIDisplayMonitor(sessionld) (tin nhin 1026), lam cho may khich thtt nhit 102a
giri ma nhén dang phién hién thi khong duoc gidm sat dén méy chi thi nhét 104a véi
céc 1énh dé md hién thi khong duge giam sét (tin nhin 1028). May chu tha nhét 104a
x4c nhan céc 1énh cia may khach thir nhét 102a (tin nhin 1030) va tiép d6 tham gia
vao Vong Ddng b SharedView1 (khung 1032) d& tu dong nhén dit ligu trang théi hién
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thi mo ta hién thi hién thoi cia man hinh khong duge giam sat (tin nhén 1034) va tu

dong gitt thong tin cac thay ddi sau d6 bat ky dén hién thi khong dugc giam sat.

Ngudi ding thi nhit 302a sau d6 cho ra mot trong sb cac bang cua hién thi
khéng dwgc giam sat do no dugc hién thi trén man hinh may khéach (tin nhin 1036), va
may khéch tht nhét 102a tiép dén hanh ddng cho ra va sy trong ddng cia bang cu thé
ma dugc cho ra vao may chi tht nhit 104a bing cich goi
SharedViewUpdate(action=pan, panelld=2) (tin nhin 1038). M4y cha thr nhit 104a
giri dit liéu trang thai hién thi dwoc cép nhat dén tit ca cic may chi 104 13 cac thanh
phén ctia Vong Pdng bod SharedViewl (khung 1040), ma cho phép tit ca cac may chu
104 dé sao chép phién ban cta hién thi khong duoc giam sat. May chu tht hai 104b
nhén dir lidu trang thai hién thi duoc cép nhét va tiép n6 dén dbi tuong kidm soat 1004
bang cach goi NotifySharedViewUpdate(action=pan, params, panelld=2) (tin nhin
1042). Pbi tuong kiém soat 1004 tiép d6 cap nhat man hinh khong duoc giam sat dé
thé hién hién thi khéng dugc gidm sat nhu dugc bién ddi boi ngudi ding thir nhét 302a
(tin nhin 1044).

Trong vi du ca Fig.10, ngudi ding thir nhit 302a cho ra mot trong s céc bang
ctia hién thi khong duoc giam sat. Theo cac phuong 4n thay thé (khong duoc mé ta),
nguoi ding thi nhat 302a c6 thé bién ddi hién thi khong duoc gidm sat theo cc cach
khéac. Vi du, ngudi dung thi nhit 302a c6 thé thay ddi thiét ké ciia mot hodc nhidu
bang cla hién thi khéng duoc giam sat; chon lidu video c6 duge hién thi truc tiép hoac
theo cach phat lai, trong trudng hop ma ngudi ding thir nhit 302a ciing c¢6 thé ding,
chay, hodc nhiy qua video; va hién thi cic ddi tuong ngudi ding ban dd hoidc cac
trang web ciing véi thong tin vé& dbi tugng ngudi diung nhu luge st stra dbi. Theo céc
phuong 4n thay thé nay, cic vi du vé théng tin trang thai bd sung ma duoc ddng bd
héa st dung Vong Pdng bd bao gdm liu video déng chay, dimg, hodc nhay qua va
luge st sira ddi cia dbi tuong ngudi ding.

Theo phuong 4n thay thé khac (khéng dugc md ta), ing dung chia sé hién thi
khéng duoc gidm sat 225 c¢6 thé duoc sir dung dé tao ra man hinh hdi tu bao gém ma
trén cia n X m man hinh khong dugc gidm sét. Vi dy, trong d6 n =m =2 va do 49, c6

bdn man hinh khong dugc giam sat, ngudi ding thir nht 302a c6 thé diéu khién tt ca
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bbén man hinh khong dugc gidm sat dong thoi dé tao ra mot man hinh 4o, 16n. Sau do,
mdt video ¢6 thé dugc phong to sao cho mdt trong sb cac hién thi khong duge gidm sat
12 mét phén tu cua video, theo d6 cho phép video duge phéng to va thé hién qua bdn
man hinh khdng dugc gidm sat. Theo phuong an nay, cac d6i turong kiém soat 1004
cho man hinh khéng dwoc giam sat c6 thé giao tiép véi cum may chi 108 qua mot dén

bbén may chu bat ky 104.

Trong khi Fig.10 chi thé hién ngudi dung thir nhét 302a, theo cac phuong 4n
thay thé (khoéng duoc mb ta), nhiéu hon mot ngudi diung 302 ¢ thé xem va diéu khién
hidn thi khoéng duoc gidm sat cling bing cach tham gia vao Vong Pong bd
SharedView1. Trong cac vi du trén ddy cua man hinh héi tu bao gdm man trdn n X m
man hinh khéng dugc giam séats, man hinh hoi tu c6 thé duogc lip trong phong dé xem
ddng thoi vai nguoi ding 302 v6i mot trong s6 cac nguoi ding 302 ¢6 kha ning didu

khién mot trong so cac hién thi khong duoc gidm sat.

Trong khi phin thao luén trén day tip trung vao sy thuc hién cia tng dung chia
s¢ hién thi khong dugc gidm séat 225 trong hé théng bao mat vat Iy ngang hang 100 cla
Fig.1, néi chung, Gmg dung nay 225 c6 thé dugc thyc hién trong hé théng bao mat vat
Iy ¢6 nhidu méay chi 104, nhu hé théng trung wong bao gdm may chii cdng két ndi
duoc tap trung. Vi du vé phuong 4n chung hon nay duge thé hién trén Fig.11, ma md
t4 phuong phap minh hoa 1100 d twong tic v6i man hinh khong dugc giam sét trong
hé théng bao mat vét 1y bao gdbm nhidu nat may chi. Phuong phap nay bét déu & khoi
1102 va tién hanh phong toéa 1104, trong d6 nit may chi thit hai (nhu may chu tha hai
1 04b) giao tiép v6i man hinh khong dwoc gidm st gri dén nit may chu thit nhét (nhu
may chu thtr nhat 104a) dit liéu trang thai hién thi chi din hién thi khong duoc gidm
sat (nhu qua Vong Pdng bd & cac khung 1020 va 1032 cia Fig.10). Phuong phap 1100
tiép d6 tién hanh phong téa 1106, trong do it nhét mot phan cua hién thi khéng dugc
gidm sat dugc hién thi trén man hinh mé4y khach (nhu cép nhat man hinh may khach
do tin nhén 1034 cta Fig.10) ma theo d6 phuong phap 1100 két thiic & khéi 1108.
Theo phuong 4n thay thé, nhu khi tién hanh véi hé théng trung wong sir dung méy chu
cdng két ndi duoc tip trung, tat ca dir lidu trang thai hién thi c6 thé duge dinh tuyén

qua may chu dugc tép trung do.
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Ung dung céc dong cum 220

Mot trong sb cac ngudi ding 302 ciing ¢6 thé mudn video dong tir mot trong sd
cac may quay 106,114 néu két ndi diém véi diém giita ngudi ding 302 va may quay
106,114 khong c6 san; tmg dung cac dong cum 220 cho phép chic ning nay. Fig.6 thé
hién So @6 thir ty UML 600, trong d6 video dugc tao dong tir may quay khong nat 114
dén ngudi dung thir nhit 302a qua may chu thir nhit va tht hai 104a,b va méy khach
thir nhat 102a. So @6 UML ¢6 nam d6i twong: ngudi ding thir nhit 302a, méay khach
thir nhit 102a, mdy cha thir nhét va thir hai 104a,b, va mdy quay khong nat 114. May
khéch thir nhét 102a c6 thé giao tiép truc tiép v6i may chu thir nhit 104a, nhung khong
thé giao tiép truc tiép v6i may ch thir hai 104b. Tuy nhién, mdy chii thir nhit va thir
hai 104a,b c6 thé giao tip truc tiép v6i nhau. Ngoai ra, trong khi may cha thir hai
104b va may quay khong nut 114 ¢6 thé giao tiép véi nhau, may chi thir nhét 104a va
mdy quay khong nut 114 khong thé giao tiép truc tiép.

May chi thr hai 104b trude hét tao ra phién v6i méy quay khong nat 114 sao
cho video duoc tao dong tir may quay khong nat 114 dén may chu tht hai 104b. May
chu ther hai 104b trude hét cai dat phién Giao thirc tao dong thoi gian thuc (RTSP)
v6i may quay khong nat 114 (cac tin nhin 602 va 604), va ra lénh cho may quay nit
114 giri cho n6 video (cac tin nhin 606 va 608). M4y quay khong nut 114 sau d6 bét
dAu tao dong (tin nhén 610).

Ngudi ding tht nhit 302a thiét 14p két ndi véi may khach thtr nhit 102a (tin
nhin 612) va tiép d6 ra 1énh cho may khach thir nhit 102a mé ctra sd thé hién video
tao dong (tin nhin 614). M4y khéach thi nhit 102a sau d6 goi LookupRoute() x4c dinh
may chi 104 két ndi v6i ai (tin nhén 616); do may khach thi nhit 102a khong thé két
nbi truc tiép voi may chu thir hai 104b, n6 cai dat két ndi RTSP v6i may chi thir nhit
104a (tin nhin 618). Sau d6, may chi thir nhat 104b goi LookupRoute() dé xac dinh
nut két ndi dé truy cép video thoi gian thuc, va x4c dinh né nén két ndi véi may cha
thi hai 104b (tin nhin 620). Sau d6, may chu thi nhit 104a cai dat két ndi RTSP véi
mAy cht thtr hai 104b (tin nhén 622), va may chd tht hai 104b tra lai ma nhin dang
phién v& méy chu thir nhét 104a (tin nhin 624). May chii thi nhit 104a tiép tuc ma
nhan dang phién dén méay khach thtr nhét 102a (tin nhén 626). St dung mi nhan dang
phién nay, may khach tht nhit 102a ra 1énh cho méy chu thtr hai 104b b4t dau
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chay video RTSP (c4c tin nhin 628 dén 634), va sau d6, may chu thtr hai 104b tao
dong video dén nguoi ding thir nhit 302a qua may chil thir hai 104b, sau d6 13 may
chu thir nhat 104a, va tiép d6 12 may khach thir nhat 102a (cac tin nhin 636 dén 640).

Trong khi Fig.6 dinh tuyén video tir mot trong s cac méay quay khong nat 114
duoc két ndi v6i mot trong sé cac may chi 104 trong cum 108 dén cac may chil khac
104 theo ciing cum 108, theo c4c phuong 4n thay thé (khong duoc mo ta), video ciing
c¢6 thé duoc dinh tuyén tir mot trong sb cac may quay nat 106 trong cum 108 thong qua
céc may quay nuat khac 106 trong cung cum 108.

Khoi dong

Theo phuong 4n, thong tin hdi vién cda cum dugc luu trlt cuc bd lau dai mdt
cach cyc bd trén mot trong sb cac nit. Khi mét trong sé céc nit nay khai dong lai, né
tham gia lai mot cach ty dong cum 108 ma né 1a thanh phﬁn truge khi khéi dong lai.
Viéc nay duoc md ta trong phwong phap minh hoa 900 dugc thé hién trén Fig.9. Sau
khi tién hanh phong téa 806, mot trong sb cac nit trong cum 108 khai dong lai (khdi
902). Duya trén vi€c khdi dong lai, nat nay truy cap vao thong tin hdi vién cia cum
duoc luu trit theo cach lau dai ma nhan dang cum 108 ma n6 1a thanh phén trude khi
khoi dong lai (khdi 904), va sau d6, tham gia lai cum nay 108 (khéi 906) trude khi
quay trd lai khdi 808. C6 cac nut tham gia lai mdt cach tu dong vao cum 108, vi¢ khoi
dong sau c6 loi & chd né giap hé théng 100 phuc hdi sau khéi dong ctia mot hodc
nhidu may chi bét ky ctia nd. Do mét trong sd cac nut luu trit vinh ctru thong tin nht
quan, dua trén viéc chi tham gia lai vio cum 108 ma thong tin nhit quan thay ddi do

nut cudi cung roi khéi cum 108 duogc df“mg bd hoa lai, theo d6 tiét kiém bang thong.

Trong khi mot s§ phuong 4n minh hoa dugc mé ta, cac phuong an thay thé,
khéng duoc md ta, c¢6 thé c6. Vi du, trong khi phuong an duge md ta, cac may quay
nut 106 va cac may quay khong nat 114 khéc biét véi nhau, theo cdc phuong an thay
thé (khong duoc mé ta), mot may quay co thé déng thoi 12 may quay nit va may quay
khong nat. Vi dy, trén Fig.1, may quay thir nhat 106a 13 nit ma 1a thanh phan ctia cum
thi ba 108¢c; tuy nhién, néu may quay thir nhit 106a ciing duoc nbi truc tiép v6i may
chu thr nam 104e nhung chi gitt lai thong tin hdi vién cua cum cida n6 cho cum thir

ba 108¢, may quay thir ba 106a s& duy tri la thanh phén ctia cum th ba 108c trong khi
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déng vai tro ddng thoi 14 may quay khong nat 114 tir trién vong cda may chu thr nam

104e.

B0 xur ly dugc sir dung trong cac phuong an trude day co thé 1, vi du, bo vi xir
ly, bo vi didu khién, bd didu khién logic c6 thé 1ap trinh dwgc, mang cdng c6 thé 14p
trinh trudng, hodc mach tich hop cu thé véi tng dung. Céc vi du vé céc vat ghi c6 thé
doc dugc bing may tinh 1a khong tam thoi va bao gdm vt ghi du trén dia cac CD-
ROM va DVD, vit ghi tir nhu cé dia cing va cac dang khac luu trit dia tir, vat ghi dua
trén chét ban din nhu vt ghi nhanh, b nhé truy cdp ngau nhién, va bd nhé chi doc.

Du tinh ring mot phan bét ky cta khia canh bt ky hodc phuong &n dugc thao
luan trong ban mb ta nay c6 thé duoc thuc hién hoic két hop vé6i phin bat ky caa khia

canh hodc phuong 4n bat ky duoc thao luan trong ban md ta nay.

Véi muc dich tién 1¢i, cdc phuong 4n minh hoa dugc md ta lam cac khdi chie
ning dugc két nbi qua lai khac nhau. Tuy nhién, diéu nay khong cin thiét va c6 thé co
c4c truong hop ma cac khéi chirc ning nay twong duong két hop v6i mét thiét bi logic,
chuong trinh hodc hoat déng bang céc bién khong rd rang. Trong truong hop bét ky,
cac khéi chuc nadng ty co thé dugc thuc hién boi ban than ching, hodc két hop véi cac
phan khéc ciia phin cting hoic phin mém.

Trong khi cac phuong an cu thé duoc mod ta trude ddy, nén duoc hiéu ring cac
phuong 4n khac ciing c6 thé c¢6 va c6 bao gébm & ddy. S& rd rang dbi voi chuyén gia
trong linh vuc ndy ring céc bién dbi va céc didu chinh déi véi céc phuong an trudce

day, khong duoc thé hién, c¢6 thé thuc hién duge.
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YEU CAU BAO HO

1. Phuong phép chia sé¢ dir liéu trong hé thdng bao mat vat Iy bao gdm nhiéu nit

may chu, phuong phép nay bao gdm cac budc:

(a) bd sung nut may cha thir nhit vao cum may chu chira nit méay chi thi hai

bang cach thue hién phwong phép bao gdbm budc:

(i) trao doi phién ban cta thong tin hdi vién cia cum dugce luu trit trén nit
may chu thr nhat v6i phién ban ctia thong tin hoi vién ctia cum dugc luu trit trén mot

trong s6 cac nit may chu hién da [a mdt phan ciia cum may chu; va

(ii) ddng bd hoa cac phién ban cta thong tin hdi vién cia cum duoc luu trit
trén nat may chil thit nhat véi cac phién ban cua thong tin hoi vién ciia cum duge luu
trit trén tAt c4 cdc nut may chi tao thanh mét phin cia cum trude khi nlit may cha thir
nhét tham gia vao cum;

(b) truy cap, sau khi nut may cha thir nhit da dugc thém vao cum may chi va st
dung nut th@ nhit, ma nhan dang nit nhan dang nut khac cia cum mdy chi, trong d6
ma nhan dang nut bao gém it nhat mot phﬁn cua thong tin hdi vién cda cum nhan dang
tAt ca cac nit may cha trong cum may chil va c¢6 thé truy cap duoc béi tit ca cac nat
may chil trong cum mdy chi; va trong d6 mdi nit trong c4c nit may chd trong cum
may chu luu trit theo cach 1du dai phién ban riéng ctia n6 vé thong tin hdi vién ctia cum
mot cach cuc bg; va

(c) giri dit liéu tir nut thir nhat dén nut khac.

2. Phuong phép theo diém 1, trong d6 cum méy chi bao gdm it nhét ba nit may
chu.

3. Phuwong phép theo diém 1 hodic 2, trong d6 cic niit may chil bao gdm may quay,
thiét bj ghi video mang, va may chi diéu khién truy cap.

4.  Phuong phép theo diém bt ky trong s6 cac diém tir 1 dén 3 con bao gdm budc:

(a) truy cap, st dung nut thi hai, ma nhdn dang nit nhin dang nit thi nhét; va
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(b) gt dit liéu bd sung tir nit thir hai dén nat thir nhét.

5. Phuong phap theo diém bét ky trong s céc diém tir 1 d&én 4, trong d6 thong tin

hdi vién cua cum bao gdm:

(a) ma nhén dang nut nhan dang duy nhit timg nut trong s6 cic nut may chu

trong cum may chu; va

(b) ma nhan dang cum nhan dang duy nhit cum mdy chi ma cic nit may chu

thudc vé no.
6. Phuong phép theo diém bat ky trong sb cac diém tir 1 dén 5 con bao gdbm budc:

(a) khoi dong lai mot trong sd cac niit may chu (“nit may cha dwgc khéi dong
lai”) trong cum may chu; va

(b) ngay khi nit may chi dugc khoi dong lai quay tré lai truc tuyén, st dung nut
may chi duoc khai dong lai @ thuc hién phwong phap bao gdbm bude:

(i) truy cdp ma nhan dang cum nhén dang cum mdy chu; va
(i1) tham gia lai mot cach ty dong vao cum may chu.

7. Phuong phép theo diém bat k¥ trong sé cac diém tir 1 dén 6, trong d6 budc g
dit liéu bao gom:

(a) tim kiém, sit dung nut thr nhét, diém cudi giao tiép cho nut thir hai tir ma
nhan dang nut; va

(b) gtri dit liéu tir nut thir nhit d&én diém cudi giao tiép.
8.  Phuong phép theo diém 7, trong d6 diém cudi giao tiép va ma nhén dang nut bao
gbm céc muc nhép trong ma nhén dang nut lién quan dén ban dd mang cho tit ca cac
nat may chi trong cum may chii dén cac diém cubi giao tiép tuong ung, va trong d6
tirng nit trong sb cic nit may chu trong cum may chu Iuu trit theo cach 1au dai phién
ban riéng clia nd v& ban dd mang mét cach cuc bo.
9. Phuong phép theo diém 8, trong d6 ban dd mang cho phép timg nit trong sd cac
nat may chd trong cum may chi gii dir liéu dén nut bat ky khéc trong sb cac nit may

cht trong cum may chit ma khong str dung méy chu dugc tap trung.
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10. Phuong phap theo diém bét ky trong sb cac diém tir 1 dén 9, trong d6 dit liéu
dugc luu trit cuc bd trén nut thir nhat va con bao gbm viéc bién dbi dir liéu st dung nit
thtr nhét, trong d6 viéc gt dit liéu tir nit thir nhit dén nut thir hai bao gdm mot phin
ddng bo hoa dit liéu trén nit thir nhat va thir hai sau khi nt tht nhat bién déi dit liéu.
11. Phuong phép theo diém 10, trong d6 dit liéu bao gbm thong tin phién ban dugc
tao ra bang cach str dung co ché tao phién bin mang tinh nhén qua va cac phién ban
khac nhau cua dit liéu dugc luu trit trén nit tha nhét va th hai, va trong d6 viéc déng
bd hoéa dit 1iéu bao gdm viée so sanh thdng tin phién ban dugc luu trit trén nat thi nhét
va tht hai va chip nhan trén c hai nit thir nhét va tht hai dit liéu c6 thong tin phién
ban chi ra 1 gin hon. |

12. Phuong phap theo didm bat k¥ trong s& cac diém tir 1 dén 11, trong d6 dit liéu
bao gém ma nhin dang nat ctia nit tha nhét, thong tin trang théi nhip cta nuat thi nhét,
thong tin trang thai ¢ng dung ctia nit thi nhét, va thong tin phién ban, va trong d6 viéc
gui dit 1liéu bao gdm truyén dit liéu dén tt ca cac nat may chd trong cum méy chu st
dung giao thirc tAn giu thuc hién céc trao d6i dir liéu gitta cac cip nat may chu trong

cum.

13. Phuong phép theo diém 12, trong d6 dit liéu duge truyén mot cach dinh ky dén

tat cd nat may chi trong cum may chu.

14. Phuong phép theo diém 12 hodc 13, trong d6 dit liéu duge giri dén nut thtt hai khi

nat thtr nhét tham gia vao cum.

15. Phuong phap theo diém bét ky trong s6 cac diém tir 12 dén 14, trong d6 mién tap
trung cac muc nhdp ma cé thé dugc bién dbi bang nut bit ky clia cdc nlit may chu bét
ky trong cum may chu dugc luu trit cuc bd trén tirng nut trong sb cac nat trong cum
may chu, va con bao gdm viéc tao thong tin phién ban st dung co ché tao phién ban
mang tinh nhin qua sao cho thong tin phién ban chi ra rang ndt nao trong cac nlit may

cht 12 nat duge bién d6i mot cach gan nhat trong so6 cdc muyc nhap.

16. Phuong phép theo diém 15, trong d6 thong tin trang thai ung dung bao gbdm
théng tin bam muac dinh dugc tao ra bang cach bam tAt ca cac dir liéu muc nhap trong

mién.
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17. Phuong phép theo diém 16 con bao gdbm budec:

(a) so sanh, st dung nt thit hai, thong tin bam muc dinh v6i thong tin bam mirc
dinh duoc tao ra bang cich bam phién ban cla mién tuong Gng dugc luu trit cuc bo
trén nat thi hai; va

(b) néu cac thong tin bim muc dinh khac nhau, thi viéc dbng bd héa cac mién

trén c hai nut th& nhét va thi hai s& sir dung thong tin phién ban.

18. Phuong phap theo diém bit ky trong s6 cac diém tir 12 dén 17, trong d6 muc
nhép trang thai chi c6 thé dugc bién dbi bé‘mg nGt thir nhat duoc luu trit cuc bo trén nit
thir nhét, va trong d6 thong tin phién ban bao gém s6 phién ban ma nut thr nhit gia

ting bit ky khi nao n6 bién d6i muc nhap trang thai.

19. Phuwong phap theo diém 18, trong d6 thong tin trang théi img dung bao gdm cip
thuc thé trang thai bao gdbm ma nhén dang thuc thé trang thai nhan dang muc nhép

trang thai va sd phién ban.
20. Phwong phép theo diém 19 con bao gdm budc:

(a) so sanh, st dung nut tht hai, sb phién ban nhan dugc tir nat thir nhét véi sb

phién ban ctia myuc nhép trang théi twong mg dugc luu trit cuc bo trén nat thi hai; va

(b) néu céc sb phién ban khac nhau, thi cap nhdt myc nhdp trang théi dugc luu trit

cuc b trén nit th hai véi muc nhép trang thai duge luu trit cuc bd trén nat thi nhét.

21. Phuong phép theo diém 20, trong d6 budc cap nhat myc nhép trang thai bao gdm
viée gtri tir niat thir nhat dén nut tht hai cdc muc nhap trang thai bd sung duoc luu trit

cuc bd trén nut thi nhét ma dugc bién d6i déng thoi véi muc nhdp trang thai.

22. Phuong phép theo diém bit ky trong s6 cac diém tir 1 dén 21, trong d6 nit thir
nhit va tht hai bao gdm it nhit mot phan clia nhém nit may chii trong cum ma nut thir
nhét c6 thé giri dir liéu theo cach theo thi tu tdng thé dén tt ca cac niit may chi trong
nhém, va trong d6 viéc giri dit liéu bao gdm nut thir nhét gt dit lidu dén tat ca cac nut
may chud trong nhém.

23. Phuong phéap theo diém 22, trong d6 dit liéu bao gbm dit liéu khong lau dai dugc

tao ra trong thoi gian chay cua hé théng bao mat vat Iy.
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24. Phuong phap theo diém bit ky trong sé cac diém tir 1 dén 23, trong d6 dit lidu
bao gdém video tao dong dwogc tao dong tir nut khéc trong sd cac niit may cha trong

cum may chii tir nit thir nhat dén nt thit hai.

25. Phuong phép theo diém bat ky trong sb cac diém tir 1 dén 24, trong d6 nit khéc
1a nat th{ hai.

26. Hé théng bao mat vat Iy bao gdm nhiéu nt may chu, trong d6 hé théng bao mat
vat Iy duoc dinh cAu hinh dé chia sé dit liéu bang cach thyc hién phuong phéap bao

gom céc budc:

(a) bd sung nut may chi thir nhit vao cum mdy chi chira nat may chu tht hai,

viéc bd sung bao gom:

(i) trao doi phién ban cua théng tin hdi vién cia cum duoc luu trit trén nit
mdy chi tht nhat v6i phién ban cia thong tin hoi vién clia cum dugc luu trir trén mot

trong sO cac nat may chi hién di 1a mt phan clia cum mdy chu; va

(i) dong bd héa phién ban cta thong tin hdi vién cia cum dugc luu trit trén
nat may chii thir nhit véi cdc phién ban cta thong tin hoi vién ctia cum duoc luu trit
trén tit ca cdc nit may chi tao thanh mot phan ciia cum trude khi nat may chu tha

nhat tham gia vao cum;

(b) truy cép, sau khi nat may chu tha nhét d3 dugc thém vao cum may chii va sir
dung nut thir nhat, ma nhin dang nit nhén dang nat khac cia cum may chi, trong d6
ma nhan dang nut bao gém it nhit mot phén cta théng tin hoi vién ciia cum nhén dang
tt ca cac nut may chu trong cum mdy chd va ¢6 thé truy cap dugc boi tit ca cac nat
may chud trong cum mdy chd, va trong do mdi nut trong cdc nat may chu trong cum
may chu luu trit theo cach 1du dai phién béan riéng cia nd vé thong tin héi vién clia cum
mot cach cuc bd; va

(c) gtri dit lidu tir nut thir nhit dén nut khac.

27. Vét ghi bét bién doc dugc bing may tinh ma cac cau lénh va cic chi dan dugc
ghi ma trén d6 lam cho mot hodc nhiéu bd xi Iy thuc hién phuong phap chia sé dir liéu
trong hé théng bao mat vat Iy ma bao gdm nhiéu nt may chi, phuong phép nay bao

gom céc budc:

-50-



21499

(a) bd sung nit may cha thir nhit vao cum méy chi chira nit may chii thtr hai,

viéc bd sung bao goém:

(i) trao d6i phién ban cua thong tin hdi vién cia cum dugc luu trit trén nat
may chu thit nhat v6i phién ban cia thong tin hdi vién cia cum duge luu trit trén mot

trong sO cac nit may chi hién da 1a mot phan cua cum mdy chu; va

(ii) dong bd hoa cac phién ban cua thong tin hdi vién ciia cum duogc luu trit
trén nat may chi thtr nhat véi cac phién ban cia thdng tin hdi vién cia cum dugc luu
trit trén tat ca cac nit may chd tao thanh mot phan ctia cum trude khi nit may chu thir

nhat tham gia vao cum;

(b) truy cap, sau khi nat may chi thir nhit da dwgc thém vao cum may chii va sit
dung nut thir nhét, ma nhan dang nit nhan dang nit khac ctia cum may chu, trong d6
ma nhan dang nut bao gdm it nhét mot phﬁn cta thoéng tin hdi vién cua cum nhén dang
tit ca cac nit may chi trong cum may chl va c6 thé truy cap dugc boi tt ca cac nut
may chu trong cum méy chi, va trong d6 mdi nit trong cdc nut may chi trong cum
méy ch luu trit theo cach 14u dai phién ban riéng ctia né vé thong tin hdi vién ctia cum

mot cach cuc bo; va

(c) gtri dir li€u tir ntt thir nhét dén nat khac.
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[May cht 2 May ch 3
104b

104¢

’/' 400
302a /N-Q%UI

: ref/ SynchronyJoinRing (ring=ServerState, serv=server1) | dun,g !
E 402 ref/ SynchronyJoinRing (ring=ServerState, serv=server2)| May khach :
: T 1 1 1 mzb < """" '¢
! ref/ SynchronyJoinRing (ring=ServerState, serv=server3) | . <<tao >>
E ref SynchronyEIectMaster(ring=ServerState, app=Alarms) | ; i
: : 0 Login(User1), :
' 404 May chd 2 dugc chon E
! : ! "cha" d6i voi u’ng dung 406 '
E 408 i canh bao salu diem nay | . !
: C'if/SynchronyJoinRing (ring=ClientNotification, serv=server3) | : ' :
D|g|tallnputAct|vate() E GetTriggeredRules : GeltTnggeredRuIes tral lai canh E
_J (DigitallnputActive) | bao cho d4u vao tin higu hoat '
410 412 : dong, canh béo nay sau do !
- dugc truyén tin higu tir may cha '
i : nhan dwgc gay ra trén may chl :
AlarmTrigger() ! ca nh baq '
414 416 i '
418 W SetAlarmStateTrlggered() : :
IT_Ef/SynchronyState(hange (ring=ServerState, src=server, state=AlarmStateTriggered) |E E
422 %FE Z\rl%mStateTnggeerotlﬁcatlon() E E
E (Iﬁ/SynchronyJomng (nng-—ChentNotlﬁcatlon serv—server2)| E E
i IT_Ef/SynchronyStateChange (nng—CllentNotlﬁcatlon sre=server2, state—NotlfyA|armTr|ggered)|E E
E \ 424 E : NotlfyAIarmState(state=a|armedTnggered) E :
" ' ' O + UlAlarmTriggered()
' : l - Y
E E E AlarmAcknowledge() \ -
. . + AlarmAcknowledge() Xacnhan 7
! : : N + (OK) :
; ; 428 42641 E
430 ' L#I SetAIarmStateA|cklnowIedged() E '
E IT_Ef/SynchronyState(hange (ring=ServerState, src=server2, state=AIarmStateAcknowIedged)| E E
5 5 432 : ;
o 434 N AlarmAcknowledgedNotification() | :
'I__/SynchronyStateChange (rmg—(llentNotlﬁcatlon, src=server2, state—NotrfyAIarmAcknowIedged)|: 438 E
: ! ! ' ’ :
! o ! L' " 436
' F I G 4 ' NotifyAlarmState(state=alarmAcknowledged) ! UlAlarmAcknowledged()
: : . : X :
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, > May chi
May chu
% N 2 104b
302a 1104a 302b i
Ngui ding 1 May khach . May khach Nguoi dung 2
o 41102a : : 2102b | ... I
[,j <tao > : | : o
p S + Login(User1) 504 T <tao >
: 502 " ltef/ SynchronyJoining (ring=ClientNotification, serv=server1)| ] 506 :
E E |ref/ SynchronyloinRing (ring=ClientNotification, serv=server2) Login(User2)
UClickShareButton(UserList) i \- 508 ' 7 E
510~ SharedViewOpen(ViewState) : ! !
514 ' : ™~ 500
512 SharedViewSessionCreate() ! :
ShareanewOpenResponse(sessmnlD) i ' :
"""""" 516 ' v 518~ '
par / e _ e 520 :
e e
[N°t'fY Client2, ServerZJolln Synchrony] NotifyUser(UserList, SynchronyAnnounce, sessioniD) :
522~/ W 524 i !
E |!_e_/SynchronyStateChange (ring=ClientNotify,src=server1 state-NottnyeWSessnon)F i
' ' 1 SharedViewSessionNotify(sessionID) UlShowJoinDialogue()
' ' : (M :
' : _ ! SharedViewOpen(sessioniD) 532 \526 528 530
: L 53 S m— AV
E E : I&f/SynchronyJoiningRing (ring=SharedView1, serv=server2) | UICI'(kOkBUtw"O
1519~ : : l

"I'
1
1
1
1
1
1
1
[}
1
1

par / 38
[User1 Updates View] SharedViewUpdate(Action=Zoom, PaneIlD 1)
| 5367 1 —Lﬁﬂ 540

ref/ SynchronyStateChange (nng—Shared\ﬁewT,src—serveﬂ state—Shared\ﬁewState)|I
' C UlDisplayUpdate() :
542

T
'
f
'
1
'
'
e o e - . 3 ___.____________ ____________ [
1 <
'
'
'
1

NotlfySharedV|ewUpdate(Act|on—Zoom PanellD=1) Sy ygn!
: SharedV|ewUpdate(Act|on Pan,PanellD=2) [T \ 546 L
' i+~ 550 548 UlPanPanelGesture()
' re = Src=server2 state= |
| UDisplayUpdated() I_/SynmronyStateChange nng SharedView1, src=server2 state= Shared\ﬁewState)|

=552 ' :
554./ NotlfySharedV|ewUpdate(Actlon—Zoom PanellD= 2) :

‘ UlExitClient() SharedV|ewCIose(sessmn|D) 560 Share dViewClose(sessionlD) UlExitClient()
556 " 558 |"[<——'Q"—'564 i 562
X ~ 560 L1 SharedViewClose(sessionID) *

IE/SynchronyLeaveRlng (ring=SharedView1, serv=server1) |

: 566 \F SharedViewSessionClosed()

I&f/SynchronyLeaveRing (ring=SharedView1, serv=server2) | F IG 5

I R |
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Nguwoi dl‘mg1\ 302a

0
% May khach May chua
1102a 1104a

May chll
2 104b

602 \: RtspSetup()

600

May quay
21114
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Truy cap, st dung nit may cha thir nhat bao
gdm phan cta hé théng bado mat, ma nhan dang
nat nhan dang nat may cha th hai cling bao
gbm mot phan clia hé théng bao mat, trong d6
cac nat may chu la hai thanh phan cia cym may
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phan clia cum may chd
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khéng dwoc giam sat dén nGt may cha thk nhat
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trang thai hién thj chi dan hién thj dwoc hién thi
trén man hinh khéng dwgc giam sat
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khéng dwoc giam sat
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Gui, tw may khach thi nhat dén nut may chi th& nhét, hién thi
phép biéu dién di liéu trang thai cla hién thj chia sé nhw dwoc
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