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Loi néi dau

TCVN 9802-5:2017 dugc xay dung trén co s RFC 3810 (2004) “Multicast Listener Discovery Version
2 (MLDv2) for IPv6” clia Nhém dac trach vé ky thuat Internet (IETF).

TCVN 9802-5:2017 do Vién Khoa hoc Ky thuat Buwu dién, Hoc vién Cong nghé Buu chinh Vién théng

bién soan, BO Thong tin va Truyén thdong dé nghi, Tong cuc Tiéu chuan Do lwdng Chat lwvgng tham
dinh, B6 Khoa hoc va Cong nghé cong bé.

GIAO THU'C INTERNET PHIEN BAN 6 (IPV6) - PHAN 5: GIAO THU'C PHAT HIEN POl TUONG
NGHE MULTICAST

Internet protocol version 6 (IPv6) - Part 5: Multicast listener discovery protocol

1 Pham vi ap dung

Tiéu chuan nay quy dinh nhitrng dac ta ky thuat clia giao thrc phat hién dé6i twgng nghe multicast phién
ban 2 (MLDv2) cho IPv6.

Tiéu chudn nay ap dung cho cac thiét bi nat IPv6 (goi tat la nat hodc ndt IPv6) yéu cau ho tro multicast
theo chinh séach loc nguon, tirc la cac nut cé nhu cau nghe cac gaéi tin theo mot dia chi multicast chi tir
nhirng dia chi nguon cu thé hay tir tat c& cac ngudn khac trlr nhirng dia chi ngudn cu thé.

2 Tai liéu vién dan

Céc tai liéu vién dan sau la can thiét cho viéc ap dung tiéu chuén nay. BGi voi cac tai liéu vién dan ghi
nam coéng b6 thi 4p dung ban dwgc néu. Do v&i cac tai liéu vién dan khdng ghi nam cong bo thi 4p
dung phién ban méi nhat, bao gom ca cac stra déi (néu ca).

TCVN 9802-1:2013, Giao thirc Internet phién ban 6 (IPv6) - Phan 1: Quy dinh k¥ thuat.

TCVN 9802-2:2015, Giao thirc Internet phién ban 6 (IPv6) - Phan 2: Kién trac dia chi IPv6.

TCVN 9802-3:2015, Giao thirc Internet phién ban 6 (IPv6) - Phan 3: Giao thirc phat hién nat mang lan
can.

RFC 4443, Internet Control Message Protocol (ICMPv6) for the Internet Protocol Version 6 (IPv6)
specification, March 2006 (Giao thirc ban tin diéu khién Internet cho IPv6).



RFC 2711, IPv6 Router Alert Option, October 1999 (Tuy chon canh bao Router IPv6).

RFC 2462, IPv6 Stateless Address Autoconfiguration, December 1998 (Tw déng cau hinh dija chi IPv6
phi trang thai).

RFC 2464, Transmission of IPv6 Packets over Ethernet Networks, December 1998 (Truyén cac gai tin
IPv6 qua mong Ethernet).

3 Thuat ngir va dinh nghia

Tiéu chuan nay slr dung cac thuat ngir sau day.

3.1 Nut (node)

Thiét bj thyc thi IPv6.

3.2 B0 dinh tuyén (router)

NGt cé kha nang chuyén ti€p cac gai tin IPv6 khong dwoc dinh dia chi trye ti€p cho nat mang do.
3.3 Host

Bat ky nat nao ma khéng phai la router.

3.4 Tang trén (upper layer)

Tang giao thirc ngay phia trén IPv6. Vi du, cac giao thirc truyén tai nhw TCP va UDP, giao thirc diéu
khién ICMP, giao thirc dinh tuyén nhw OSPF va cac giao thirc Internet hodc giao thirc ting thap hon
thwe thi két néi ki€u dwdng ham thong qua IPv6 nhuw IPX, AppleTalk, hodc chinh IPV6.

3.5 Lién két (link)

Mot phwong tién hodc moi triedng két ndi ma qua dé cac nit mang cé thé két ndi véi nhau tai tang lién
két, nghia la tang ngay bén dugi IPv6 nhw Ethernet; cac lién két PPP; X.25, Frame Relay hodc cac
mang ATM; va tang Internet (hodc tang cao hon) thuc thi két néi “dwdng ham” nhw cac dwdng ham
qua IPv4 hoac IPv6.

3.6 Giao dién (interface)

Mot giao tiép ctia nat dé gan vao lién két.

3.7 bia chi (address)

Mot dinh danh tang IPv6 cho mot giao dién hodc modt nhém giao dién.

3.8 Goi tin (packet)

Phan mao dau IPv6 cong v&i phan dit liéu cua gai tin.

3.9 Thiét bi truy van (Querier)

Cac router c6 thé glri di cac ban tin Query.

3.10 Thiét bi khong truy van (Non-Querier)



Rouler khéng c6 chirc nang gt di cac ban tin Query.
3.11 Socket

Tham s6 cu thé dwgc str dung dé phan biét gitba cac thwc thé glri yéu cau IP multicast khac nhau (vi
du, cac chwong trinh, cac irng dung) trong cac nut.

3.12 Dbia chi link-layer (link-layer address)

DPinh danh tang lién két cho mét giao dién. Vi du, bao gdm nhirng dia chi IEEE 802 cho cac lién két
Ethernet.

3.13 bia chi link-local (link-local address)

Mot dia chi unicast chi & trong pham vi lién két m@i cé thé duoc sir dung dé hwéng téi nhirng nit mang
lan can. Tat ca giao dién trén router phai c6 mot dia chi link-local. Va giao dién trén cac host phai cé
mot dia chi link-local.

3.14 bia chi on-link (on-link)

Mot dia chi dwoc gan cho mét giao dién trén mot lién két cu thé. Mot nit mang xem mot dia chi la dia
chi on-link néu:

- Bia chi d6 dwoc bao ham b&i mét trong cac tién t6 clra lién két (chdng han da duoc chi thi bdi c& on-
link trong tly chon Prefix Information), hodc

- Mot router 1an can xac dinh dia chi dé la dich dén cua ban tin Redirect, hoac

- Nhan duoc mot ban tin Neighbor Advertisement cho dia chi (muc tiéu) d6, hoac
- Nhan duoc bat ky mot ban tin Neighbor Discovery tir dia chi dé.

3.15 Dbia chi off-link (off-link)

Nguoc lai v&i dia chi “on-link”; 1a dia chi ma khéng dugc gan cho bat ky giao dién nao trén mot lién két
cu thé.

4 Chir viét tat
DAD Phat hién dia chi trang lap Duplicate Address Detection

ICMPV6 Giao thirc ban tin diéu khién cho IPv6  Internet Control Message Protocol

version 6
IPv6 Giao thirc Internet phién ban 6
Internet Protocol version 6
LLQC S6 lwong truy van doi twong nghe
cudi cung Last Listener Query Count
LLQI
Khoang thoi gian truy van déi twgng Last Listener Query Interval
LLQT nghe cudi cung
Last Listener Query Time
MLD Thoi gian truy van déi twong nghe

cubi cung Multicast Listener Discovery



MLDv1 Phat hién déi twgng nghe multicast Multicast Listener Discovery version

1
MLDv2 Phat hién d6i twong nghe multicast
phién ban 1 Multicast Listener Discovery version
MALI 2
Phat hién d6i twong nghe multicast
QQI phién ban 2 Multicast Address Listening Interval
QQIC Khoadng thdi gian nghe dia chi Querier Query Interval
multicast
OSPF Querier Query Interval Code
Khoang thoi gian truy van clia Querier
TCP Open Shortest Path First
Ma khoang thoi gian truy van cla
UDP Querier Querier Transmission Control Protocol

nhat

Giao thirc diéu khién truyén dan

Giao thire di¥ liéu ngudi dung

5 T6éng quan

Giao thirc MLD néi chung (bao gém ca MLDv1 va MLDv2) la giao thirc bat déi xirng, vi giao thirc nay
guy dinh cach xt ly riéng biét cho cac déi twgng nghe dia chi multicast (tlrc la cAc host va router nghe
cac goi tin multicast) va cac router multicast. Muc dich cia MLD la cho phép router multicast xac dinh
nhirng dia chi multicast va nhitrng ngwon cé déi twgng nghe quan tam dén cac dia chi va nguén nay
trén mai lién két tryec ti€p cla router. Thong tin thu thap b&i MLD duwoc cung cdp cho giao thirc dinh
tuy&n multicast clia router, d& dam bao rang cac goi tin multicast dwoc phan phdi dén tat ca céac lién két
c6 déi twong nghe quan tam dén nhirng g6i tin nay.

Cac router multicast chi can biét toi thi€u mot nat trén lién két két ndi vao nd dang nghe cac goi tin theo
mot dia chi multicast cu thé, tir mét ngudn cu thé; mot router multicast khdong yéu cau phai theo ddi cac
nhu cau cula tirng nat lan can mot cach riéng 1.

V@i giao thibc MLDV2, router multicast thue hién vai trd router trén mai lién két truc ti€p. NEu mot router
multicast c6 nhiéu giao dién dwoc két n6i vao cung mot lién két, router d6 chi can thwc hién giao thic
MLDv2 trén mot trong cac giao dién dé. Cach xtr ly cla router phu thudc vao viéc cé hay khéng nhirng
router multicast khac trén cung mang con. Néu cé nhiéu router multicast trén mang con thi str dung co
ché bau chon Querier dé lva chon mot router multicast duy nhat dong vai tro la Querier. Tat ca cac
router multicast trong mang con lang nghe cac ban tin dwoc gl tir déi tgng nghe dia chi multicast va
duy tri cung trang thai vé thong tin nghe multicast. Diéu nay dé cac router nay c6 thé dam nhiém vai tro
Querier trong treérng hop Querier hién tai xay ra 16i. Tuy nhién, chi duy nhat mét Querier gtri dinh ky
hodc kich hoat cac ban tin Query trong mang con, nhw dwgc mo ta trong diéu 10.1.

Mot d6i twong nghg—: dia chi multicast thirc hién vai tro d6i twong nghe trong giao thirc MLDv2 trén tat
ca cac giao dién ho trg multicast, ngay ca khi cé nhiéu giao dién trong s6 cac giao dién nay duoc két
n6i vao cung mot lién két.

5.1 Thiét lap trang thai nghe multicast trén cac doi twong nghe dia chi multicast
Céac giao thirc tang trén va cac rng dung chay trén nat nghe dia chi multicast s&r dung cac 10 goi giao

dién dich vu xac dinh dé yéu cau tang IP cho phép hoac vd hiéu hoa chirc nang ti€p nhan cac géi tin
dwoc glri dén cac dia chi multicast cu thé. Nt gilr trang thai nghe dia chi multicast cho tlrng socket ma



tai d6 c6 cac l0i goi giao dién dich vu. Ngoai trang thai nghe multicast theo tirng socket nay, mét nat
cling phai duy tri va tinh toan trang thai nghe multicast cho tirng giao dién cta né. Trang thai nay bao
gdm tap hop céac ban ghi, véi méi ban ghi chiva mot dia chi multicast IPv6, mdt ché dd loc va mot danh
sach ngudn. Ché dod loc co thé l1a INCLUDE hodc EXCLUDE. Trong ché dé INCLUDE, nut chi c6 thé
nhan cac goi tin cé dia chi ngudn ndm trong danh sach ngudn gt téi mot dia chi multicast cu thé.
Trong ché d6 EXCLUDE, thi nat chi nhan duoc, cac goi tin ¢o dia chi ngudbn nam ngoai danh sach
nguon glri t&i dia chi multicast cu thé.

Pa&i v&i mét giao dién cho trudce, ton tai nhiéu nhat modt ban ghi cho mdi dia chi multicast. Trang thai
tlrng giao dién nay nhan dwoc tir trang thai tlrng socket, nhwng co thé khac véi trang thai tirng socket
vi cac socket khac nhau c6 su khac biét vé cac ché do loc va/hodc cac danh sach ngudn cho cung dia
chi multicast va giao dién. Sau khi géi tin multicast dwoc chap nhan, viéc phan phdi géi tin nay téi trng
dung phu thudc vao trang thai nghe multicast clia socket ma (rng dung d6 da két ndi (va cé thé ciing
phu thudc vao cac diéu kién khac nhuw cng nao ciia tAng truyén tai ma socket str dung). Chu y rang
cac ban tin MLDv2 khéng phu thudc vao viéc loc ngudn va phai lubn dwgc xt ly b&i cac host va router.

5.2 Trao doi cac ban tin gitba Querier va cac ntt nghe

C6 ba loai ban tin Query MLDv2: ban tin General Query (truy van théng thwong), ban tin Multicast
Address Specific Query (truy van dia chi multicast cu thé) va ban tin Multicast Address and Source
Specific Query (truy van dia chi multicast va ngudn cu thé). Cac Querier dinh ky gtri di cac ban tin
General Query dé ndm bat cac thdng tin vé déi twong nghe dia chi multicast tlr mét lién két dwoc két
noi. Cac ban tin General Query nay dwoc st dung dé xay dwng va lam méi trang thai ctia doi twong
nghe dia chi multicast bén trong tat ca cac router multicast trén lién két.

Céc nat phan hdi cac ban tin General Query nay bang cach béo céo lai trang thai nghe dia chi multicast
trng giao dién clia ching, thdng qua cac ban tin Current State Report (bdo cao trang thai hién tai)
dwoc glri dén mot dia chi multicast cu thé ma tat c& cac router trén lién két déu I&ng nghe. Mat khac,
néu trang thai nghe cia mét nat thay doi, nat nay ngay lap tirc théng bao nhirng thay d6i nay thong qua
mot ban tin State Change Report (bdo cdo thay doi trang thai). Ban tin State Change Report chira cac
Filter Mode Change Record (ban ghi thay d6i ché do loc) hoac cac Source List Change Record (ban
ghi thay d6i danh sach ngudn) hay cac ban ghi cta ca loai loai trén. Mo ta chi tiét clla cac ban tin
Report dwgc trinh bay & diéu 8.2.12.

Nhirng thay doi trang thai clia ca router va doi twong nghe déu dworc thiét lap khi mot bd dém thoi gian
cu thé két thic, hodc khi nhan dwgc mot ban tin MLD (sw thay doi trang thai d6i twong nghe co6 thé
dwoc kich hoat bang viéc yéu cau mot 1o goi giao dién dich vu). Do dé, dé nang cao tinh &n dinh
clia giao thirc, dé tranh sw khong dang tin cay co thé cd cua viéc trao déi gai tin, cac ban tin sé dwgc
truyén lai nhiéu 1an, Hon nira, cac bo dém thoi gian dwoc thiét 1ap dé kiEm tra viéc mat mat ban tin co6
thé co, va dé doi viéc truyén lai.

Pé tranh qua tai lién két, cac ban tin General Query va Current State Report theo dinh ky khdng ap
dung quy tac nay, gia dinh rang thdng thwdng cac ban tin nay khong tao ra sy thay déi trang thai va
muc dich chinh cla ching la lam méi trang thai dang ton tai. Do dé, ngay ca khi mét ban tin nhw vay bi
mat, trang thai twong rng sé dugc lam méi trong chu ky bao cao ti€p theo.

Trai v&i cac ban tin Current State Report, cac ban tin State Change Report dwgc truyén lai vai lan, dé
trdnh chung bi mat tai mét hoac nhiéu router multicast. S6 lwgng cla ban tin truyén lai phu thudc vao
bién Robustness. Bién nay cho phép diéu chinh giao thirc theo s mat mat géi tin dw ki€n trén mot
lién két. Néu mot lién két dwoc dy kién la mat géi (vi du nhu két n6i khong day), gia tri cla bién
Robustness sé dwoc tang Ién. MLD la 6n dinh véi [bi€n Robustness] -1 gdi tin bi mat. Tiéu chuan nay
khuyén nghi gia tri mac dinh ctia bién Robustness la 2 (chi tiét duoc trinh bay trong diéu 12).

CHU THICH: Tén céac bd dém/bién nam trong ddu ngodc vudng thé hién gia tri clla cac bd dém/bién
nay.

Néu xay ra nhiéu sv thay d6i t¢i cung mot bang luu trit trang théi tirng giao dién truéc khi hoan thanh
viéc truyén lai tat ca cac ban tin State Change Report cho thay déi dau tién, thi moi sw thay doi bo sung



sé kich hoat viéc truyén lai mot ban tin State Change Report m&i ngay lap tdc. Biéu 9.1 trinh bay
phuwong phap tinh toan ndi dung clia ban tin méi nay. Nhitng ban tin State Change Report truyén lai
mé&i sé dwoc lap lich, d& dam b&o rang moéi mot suw thay d6i trang thai s& duoc truyén téi thi€u [bién
Robustness] lan.

Néu qua ban tin State Change Report, mot nat trén mot lién két thé hién viéc khéng con mudn lang
nghe mot dia chi multicast (hoac mot ngudn) cu thé niva, Querier phai truy van cac doi tvong nghe
khac cla dia chi multicast (hodac nguén) nay truéc khi xéa dia chi multicast (hodc ngudn) ra khdi muc
Iwu trir trang thai déi twong nghe dia chi multicast va dirng truyén Ilwu twong twong ng. Nhw vay,
Querier gtti mot ban tin Multicast Address Specific Query dé xac minh rang cac nat van dang lang nghe
dia chi multicast cu thé nay hay khéng. Twong tw, Querier glri mét ban tin Multicast Address and
Source Specific Query dé xac minh rang, véi mot dia chi multicast cu thé, c6 nit nao van dang nghe
theo mét bd cac ngudn cu thé hay khdéng. Diéu 8.1.13 m6 ta chi tiét tirng loai ban tin Query nay.

Ca hai ban tin “Multicast Address Specific Query” va “Multicast Address and Source Specific Query” chi
dwoc glri dé dap lai cAc ban tin State Change Report ma khdng dap lai cAc ban tin Current State
Report. Sy khac biét gitta hai loai ban tin Report nay nham tranh cho router d6i x(r v@i tat ca cac ban
tin Multicast Listener Report nhw nhitng thay d6i trang thai c6 kha ning xay ra. Bang cach nay, co ché
roi di nhanh cia MLDv2 c6 thé khong hiéu qua néu ban tin State Change Report bi mat, va router
chinhan dugc ban tin Current State Report. Tuy nhién, né tranh dugc viéc x ly gia tang & router va
gidm lwu lwgng MLD trén lién két.

Céc nlt phan hoi cac ban tin Query & trén qua ban tin Current State Report, chira trang thai Nghe
biaChi Multicast (Multicast Address Listening) cho tirng giao dién clla ching chi v&i cac dia chi
multicast (hodc ngudn) dugc truy van.

DE dam bao tinh 6n dinh cla giao thirc, tat ca cac ban tin Query ngoai trir cac ban tin General Query
theo dinh ky, déu duoc gi lai vai lan trong mot khodng thi gian nhat dinh, sé lvgng ban tin truyén lai
phu thudc vao bién Robustness. NEu trong khi lap lich cho ban tin Query méi, ton tai cac ban tin Query
dang & trang thai ch¢ dwoc truyén lai cho cling dia chi multicast, thi cac ban tin Query méi va cac ban
tin Query dang & trang thai ch¢ phai duwoc sap nhap. Ngoai ra, cac ban tin Report vé host nhan dwgc
déi v&i mot dia chi multicast c6 cac ban tin Query dang & trang thai chd c6 thé anh hwdng téi ndi dung
cla cac ban tin Query do.

Tinh 6n dinh clia giao thirc ciing dwoc nang cao bang viéc st dung c& S (Ngdn chin x& ly phia
router). Nhw da mo ta & trén, khi Querier gri di mot ban tin Multicast Address Specific Query hodc ban
tin Multicast Address and Source Specific Query, sé ¢6 nhirng ban tin Query dwoc lap lich dé truyén lai.
Trong ban tin Query dau tién, co S dwoc x6a. Khi Querier glri ban tin Query nay, né lam gidm bd dém
thoi gian cho dia chi multicast (hodc ngudn) cé lién quan thanh mot gia tri cho trwéc; twong tw, bat ky
router multicast non-querier nao nhan dwgc truy van ciing tw ha thap b6 dém thi gian ctia minh thanh
gia tri trén. Tuy nhién, trong khi doi cac ban tin Query duoc lap lich ti€p theo dwoc giri, router co thé
nhan dwoc mot ban tin Report cap nhat bd dém thoi gian. Cac ban tin Query dwoc l1ap lich van phai
duoc glri d& dam bao rang router non-querier van gilr trang thai ctia né dong bd vai Querier hién tai
(do router non-querier cé thé khéng nhan dwoc truy van dau tién). Tuy nhién, bd dém thoi gian khong
nén dwoc ha thap lan nira. Do dé, Querier thiét |1ap gia tri c& S trong cac ban tin Query ti€p theo.

5.3 Thiét Iap trang thai doi twong nghe dia chi multicast trén router multicast

Cac router multicast thwc thi MLDv2 (c6 thé la Querier hodc khong) gilr trang thai doi twong nghe cho
tirng dia chi multicast d&i véi mai lién két. Trang thai déi twgng nghe dia chi multicast nay bao gom mot
ché do loc, mot bd dém thoi gian cho ché dd loc, va mét danh sach nguon, véi bd dém thoi gian
cho tirng ngudn trong danh sach. Ché do loc dwoc st dung dé thu gon trang thai l&ng nghe toan dién
cho mét dia multicast thanh mot tap bé nhat, tat ca cac nat dang & trang thai 1ang nghe déu dugc chi
y. Ché d0 loc c6 thé thay doi dé phu hop véi viec nhan tirng loai ban tin Report cu thé, hoac khi diéu
kién bo dém thoi gian nao doé xuat hién.

Mot router cé ché dd loc la “INCLUDE” (ché dd bao gom) doi véi mot dia chi multicast cu thé trén mot
giao dién nhéat dinh néu tat ca cac doi twgng nghe trén lién két dang theo doi dia chi dé & trong ché do



INCLUDE. Trang thai router dugc thé hién bang INCLUDE (A), trong do A la danh sach cac ngudn,
duwoc goila “Danh sach INCLUDE” (danh sach bao gom). Danh sach INCLUDE la mot tap hop céac
ngudén ma mot hay nhiéu déi twgng nghe trén lién két c6 yéu cau nhan. Tat ca cac nguodn tr danh sach
INCLUDE sé& duoc router chuyén tiép. Bat ky ngudn nao khac khong nam trong danh sach INCLUDE
sé bi router chan lai.

Mot ngudn cé thé dwoc thém vao danh sach INCLUDE hién tai néu mét déi twong nghe cé ché do
INCLUDE gti mot ban tin Current State Report hodc ban tin State Change Report chira ngudn dé.
Motnguon trong danh sach INCLUDE duoc lién két véi mot bd dém thdi gian cho ngudn, bd dém nay
duwoc cap nhat bat clr khi nao mét déi twong nghe trong ché dé INCLUDE gtri di ban tin Report xac
nhan ddi twong nghe nay van dang quan tam dén ngudn cu thé do. Néu bd dém thoi gian cho mot
nguodn trong danh sach INCLUDE két thic, ngudn nay sé bi x6a khaéi danh sach INCLUDE.

Bén canh co ché “r¢i nhém mém” & trén, cling con mét co ché “réi nhém nhanh” trong MLDv2; co ché
nay cling dwa trén viéc st¢ dung cac bd dém th&i gian cho ngudn. Khi mét nuat trong ché dé INCLUDE
khong con nhu cau theo déi mét ngudn cu thé, cac router multicast trén lién két ha thap bd dém thoi
gian cla chung cho nguén dé xuéng mot gia tri nhat dinh. Querier sau do6 g&ri mot ban tin Multicast
Address and Source Specific Query, dé xac minh rang c6 déi twong nghe nao khac dang theo doi
ngudn doé hay khong. Néu nhan duwoc mot ban tin Report cho ngudn nay triedc khi bd dém thoi gian két
thdc, thi tat ca cac router trén lién két s6 cap nhat bd dém thoi gian cho ngudn. Néu khéng, ngudn sé bi
x6a khéi danh sach INCLUDE. Viéc xtr ly danh sach INCLUDE theo cac ban tin Report nhan duoc,
duoc chi tiét trong diéu 10.4.1 va 10.4.2.

Mot router sé cé ché do EXCLUDE (ché do ngoai trir) déi véi mét dia chi multicast cu thé trén mot giao
dién nhat dinh néu co6 t6i thi€u mot doi tweng nghe trong ché d6 EXCLUDE cho dia chi dé trén lién két.
Khi nhan dwoc ban tin Report dau tién tlr doi twong nghe nay, router sé thiét lap bé dém thi gian cho
ché dd loc twong tng v&i dia chi do6. BO dém thoi gian nay dwoc thiét 1ap lai mbi khi d6i twong nghe
trong ché do EXCLUDE x&c nhan trang thai nghe ctia n6 qua ban tin Current State Report. BO dém thoi
gian nay cling dwoc cap nhat khi mot doi twong nghe & trong ché dd INCLUDE, thong bao thay doi ché
dd loc ctia né qua ban tin State Change Report. BO dém thoi gian cho ché dd loc két thic dong nghia
vGi viéc khong con ddi tvong nghe nao nira & trong ché d6 EXCLUDE trén lién két. Trong trwdng hop
nay, router chuyén vé ché dé INCLUDE cho dia chi multicast trén.

Khi router & trong ché d6 EXCLUDE, trang thai ctia router dwoc thé hién bang EXCLUDE (X, Y), trong
doé X duoc goi la “Danh sach dwoc yéu cau” va Y duoc goi la “Danh sdch EXCLUDE” (danh sach ngoai
trir). T&t c& cac gdi tin tlr cac ngudn ndm ngoai danh sach EXCLUDE, sé& dugc chuyén tiép bdi router.
Danh sach dwoc yéu cau khong gay anh hwdng gi dén viéc chuyén ti€p. Tuy nhién, router phai duy
tridanh sach duoc yéu cau vi hai ly do sau day:

- Dé theo dbi cac ngudn ma déi twong nghe trong ché do INCLUDE dang lang nghe. Biéu nay nham
dam bao mot sy chuyén déi lién mach cla router sang ché do INCLUDE, khi khong con d6i twong
nghe nao trong ché dd EXCLUDE nita. Suw chuyén d&i nay sé khong lam ngét quang lwu luvong tdi cac
déi twong nghe trong ché dd INCLUDE cho dia chi multicast d6. Do d6, & thoi diém chuyén doi, danh
sach duoc yéu cau nén chira tap hop cac ngudn ma céac nut trong ché dé INCLUDE yéu cau rd rang,

Khi router chuyén sang ché dé INCLUDE, cac ngudn trong danh sach duoc yéu cau sé chuyén sang
danh sach INCLUDE, va danh sach EXCLUDE duwogc x6a ba. Trudc khi thie hién viéc chuyén ti€p nay,
danh sach dwoc yéu cau cé thé chira mot du doan khong chinh xac vé nhirng ngudn ma cac déi twong
nghe trong ché dé INCLUDE dang lang nghe - c6 thé qué I&n hodc qua nhd. Su khéng chinh xac nay
la do danh sach dwoc yéu cau co6 thé dwoc sir dung cho muc dich khéa nhanh sé dwoc mo ta dudi
day. Néu chirc nang khoa nhanh dwoc thwc hién, vai nguodn cé thé bi xéa khdi danh sach duoc yéu
cau dé giam trang thai router. Tuy nhién, trong trwdng hop dé bd dém thoi gian cho ché do loc ciing
dwoc cap nhat. Do do, trwde khi thue hién chuyén doi, cac doi twong nghe trong ché do INCLUDE sé
c6 du thoi gian dé xac nhan lai s quan tam cla ching v&i ngudn bi loai bd, va xay dwng lai danh sach
duoc yéu cau cho phi hop. Giao thi)c dam bao rang khi xay ra chuyén déi sang ché dd INCLUDE
thidanh sach dwoc yéu cau la chinh xac. Chi tiét vé viéc chuyén doi clia router sang ché dd INCLUDE
dwgc md ta trong diéu A.3, Phu luc A.



- D€ cho phép ché dd khoa nhanh cac ngudn khdng duoc khéa truwdc day. Néu router nhan duoc ban
tin Report chra mét yéu cau nhu vay, cac nguon co lién quan sé dwoc thém vao danh sach duwoc yéu
cau. Bd dém thdi gian clia ching sé duoc thiét lap vé mot gia tri nhé nhéat dinh, va mot ban tin Multicast
Address and Source Specific Query dwoc giti bdi Querier dé kiém tra c6 nit nao trén lién két van con
guan tam dén nhirng ngudn d6 nira khdng. Néu khdng ndt nao thdng bao méi quan tdm clia ching dén
nhirng ngudn cu thé dd, bd dém thoi gian clia nhirtng ngudn nay sé két thic. Sau dd, cac ngudn nay
dwoc chuyén tlr danh sach dwoc yéu cau sang danh sach EXCLUDE. Tir thoi di€ém nay, cac ngudn
trén sé bi router chan lai.

Viéc xtr ly trang thai router trong ché d6 EXCLUDE theo cac ban tin Report nhan dugc, dugc chi tiét
trong Bang 10.4.1 va 10.4.2.

Cac xir ly cua ca router va déi twong nghe MLDv2 dugc mé ta trong tiéu chuan nay déu dam bao
tinhtwong thich ngwoc véi cac host va router MLDv1. Tinh twong thich nay dworc chi tiét trong diéu 11.

6 Giao dién dich vu cho viéc yéu cau nhan IP Multicast

Trong hé thdng IP, mét giao dién dich vu duwoc stir dung bdi cac giao thirc tang trén hodc cac chuong
trinh rng dung dé yéu cau tang IP cho phép hoac vo hiéu héa kha nang ti€p nhan cac gai tin dwoc guri
t&¢i nhirng dia chi IP multicast cu thé. D€ tan dung day du nhirng tinh nang clia MLDv2, giao dién dich
vu IP clia nGt phai ho trg hoat dong sau day:

IPv6MulticastListen (socket, giao dién, dia chi multicast IPv6, ché do loc, danh sach ngudn)
Trong doé:

- “Socket” la mot tham so cu thé dwoc sir dung dé phan biét gitra cac thwc thé glri yéu cau khac nhau
(vi du, cac chwong trinh, cac quy trinh) trong cac nut; tham sé socket clia cac cudc goi hé thdng Unix
BSD la mot vi du cu thé.

- “Giao dién” la mot bd dinh danh cuc b6 cla giao dién mang trén dé viéc nhan dia chi multicast cu thé
dugc cho phép hodc vo hiéu héa. Cac giao dién c6 thé la vat ly (vi du giao dién Ethernet) hoac ao (vi
du diém két thic ctia chuyén mach kénh ao Frame Relay hoac mot dwong ham IP- trong-IP). Trong
trwong hop viéc trién khai dwoc cho phép thong qua mot tham s giao dién “khéng rd rang” dac biét,
yéu cau sé dwoc ap dung trén giao dién “chinh” hoéc “giao dién mac dinh” cla nat (cé thé duoc xac
dinh b&i cdu hinh hé thdng). Néu thwc hién viéc ti€p nhan cung mét dia chi multicast trén nhiéu giao
dién, IPv6MultlcastListen sé dwgc yéu cau mot cach riéng biét cho tirng giao dién mong mudn.

- “Dja chi multicast IPv6” 1a mot dia chi multicast gén v&i cac yéu cau. Néu co yéu cau tiép nhan nhiéu
dia chi multicast trén mot giao dién cu thé, thi IPv6MulticastLinten sé dwoc thuwc hién mot cach riéng
biét cho tirng dia chi mong mudn.

- “Ché dd loc” ¢ thé la INCLUDE hoac EXCLUDE. Trong ché dé INCLUDE, chi cac gai tin cé dia chi
ngudn duwoc liét ké trong danh sach dia chi nguén mdi cé thé giri dén mot dia chi multicast cu thé.
Trong ché d6 EXCLUDE, chi cac gdi tin c6 dia chi ngudn nam ngoai danh sach dia chi ngudn méi co
thé glri dé€n mot dia chi multicast cu thé.

- “Danh sach nguén” la mot danh sach khong theo thir tw (danh sach nay cé thé khong chra ngudn
nao) chra nhirng dia chi ma tlr d6 viéc ti€p nhan multicast dwoc yéu cau hodc tir chéi, phu thudc vao
ché db loc. Viéc thuc thi cé thé gap phai mot sd han ché vé kich thwéc ctia danh sach ngudn. Khi gigi
han danh sach ngudn bi virot qua, giao dién dich vu c6 thé gap 16i.

V@i mot tap hop socket, giao dién, va dia chi multicast IPv6 nhat dinh, chi duy nhat mot ché do loc va
danh sach ngudn cé thé cé hiéu Iwc tai mot thoi di€ém. Tuy nhién, hodc ché dd loc hodc danh séach
ngudn hodc ca hai cé thé dwoc thay doi bdi cac yéu cau IPv6MulticastListen ti€p theo cho clingsocket,
giao dién, va dia chi Multicast IPv6. M&i yéu cau dén sau thay thé hoan toan bét ky yéu cau nao trudc
dé d6i véi tirng socket, giao dién, va dia chi multicast cu thé.



Giao thirc MLDv1 khQng hd tro cac bo loc ngu6p, va c6 giao dién dich vu don gian hon, MLDv1 bao
gbm céac chirc nang bat dau lang nghe va dirng lang nghe dé cho phép hoac vo hiéu héa viéc nghe mot
dia chi multicast cu thé (tir tat cad cac ngudn) trén mot giao dién nhat dinh. Cac hoat dong twong trng
cla MLDv1 trong giao dién dich vu mé&i nhu sau:

Hoat déng bat dau nghe twong dwong voi:

IPv6MulticastListen (socket, giao dién, dia chi multicast IPv6, EXCLUDE, {})

Va hoat dong dirng l&ng nghe twong duong voi:

IPv6MulticastListen (socket, giao dién, dia chi multicast IPv6, INCLUDE, { })

Trong d6 { } la mot danh sach nguon tréng.

7 Trang thai nghe multicast dwoc duy tri b&i cac nit

7.1 Trang thai ttrng socket

Vé&i mbi socket ma trén dé IPv6MulticastListen dwoc yéu cau, nit ghi lai trang thai nghe multicast dwoc
mong muén cho socket dé. Trang thai d6 bao gdbm mot tap hop cac ban ghi cé dang:

(giao dién, dia chi multicast IPv6, ché dd loc, dia chi nguon)

Trang thai cho tlrng socket dwa ra dé phan hoi lai tirng yéu cau cla IPv6MulticastListen trén tirng
socket nhu sau:

- Néu ché do loc dwoc yéu cau la INCLUDE va danh sach ngudn duoc yéu cau khoéng chra ngudn
nao, thi muc twong trng véi giao dién va dia chi multicast dwoc yéu cau sé bi xéa néu nd hién thi. Néu
khong c6 muc nao duoc hién thi, yéu cau sé khong cé tac dung.

- Néu ché do loc dwoc yéu cau la EXCLUDE hoac danh sach ngudn duoc yéu cau khong phai la trong,
muc twong ng véi giao dién va dia chi multicast dwoc yéu cau, néu xuat hién sé dwoc thay doi
déchtra ché do loc va danh sach nguon dwoc yéu cau. Néu khéng cé muc nao xuat hién, mot muc maoi
sé duoc tao ra, st dung cac tham sé dwoc chi thi trong yéu cau.

7.2 Trang thai tirng giao dién

Ngoai trang thai nghe multicast titng socket, mot nit cling phai duy tri hodc tinh toan trang thai lang
nghe multicast cho tlrng giao dién cla né. Trang thai nay chira mot tap hop cac ban ghi theo dang:

(Pia chi multicast IPv6, ché dé loc, danh sach ngudn)

Chi duy nhat mot ban ghi cho tirng dia chi multicast ton tai cho mot giao dién nhét dinh. Trang thai tirng
giao dién nay nhan dwoc tlr trang thai tirng socket, nhuwng cé thé cé sw khac biét vi cac socket khac
nhau c6 nhitng ché do6 loc va/hoac cac danh sach ngudn khac nhau cho cung dia chi multicast va giao
dién. Vi du, gia sir mot rng dung hay chwong trinh yéu cau hoat déng trén socket s1 nhw sau:

IPv6MulticastListen (s1, i, m, INCLUDE, {a, b, c})

yéu cau viéc dén nhan cac géi tin dwgc gli tdi dia chi multicast m trén giao dién i, chi khi ching dén tir
nguon a, b hoac c. Gia str moét (rng dung hay chwong trinh khac yéu cau hoat dong trén socket s2 nhw
sau:

IPv6MulticastListen (s2, i, m, INCLUDE, {b, c, d})



yéu cau viéc don nhan nhirng goi tin duwoc gli t6i cung dia chi multicast m trén cung giao dién i, chi
khi chiing dén tlr ngudn b, ¢ hoac d. D€ théa man viéc dén nhan cac yéu cau cla ca hai socket thi giao
dién i can nhan duoc cac g6i tin dwoc glri téi dia chi m tlr bat ky ngudn nao trong a, b, ¢ hay d. Do d6,
trong vi du nay, trang thai 1ang nghe cla giao dién i cho dia chi multicast m c6 ché dd loc INCLUDE va
danh sach nguon {a, b, c, d}.

Sau khi mot goéi tin multicast dwgc chap nhan tai tang IP cla giao dién, viéc phan phdi ti€ép theo clia goi
tin nay téi tng dung hay tién trinh dang lang nghe trén mot socket cu thé phu thudc vao trang thai
nghe multicast cta socket (va cling phai pht hop v&i nhitng diéu kién khac, nhw cong cla tang giao
van nao ma socket dang st dung). Do d6 néu géi tin dén trén giao dién i, cé dich la dia chi multicast
m, v@i dia chi ngubn a, n6 c6 thé dwgc phan phdi vao socket s1 ma khong phai la socket s2. Chu y
rang, ban tin MLDv2 khéng phu thudc vao viéc loc ngudn va phai dwoc xt Iy bdi cac host va router.

Viéc yéu cau loc cac gdi tin dwa vao trang thai don nhan multicast clia socket la mot tinh nang méi
cla giao dién dich vu nay. Giao,dién dich vu trwéc doé khong mo ta viéc loc dya trén trang théi’nghe
multicast; hon nira, hoat déng bat dau nghe multicast trén moi socket chi don gidn lam cho nuat bat dau
nghe dia chi multicast trén mot giao dién cu thé; cac goi tin duoc glri t&i dia chi multicast dé cothé
dwoc phan phdi cho tat ca cac socket, du ching da bat dau nghe hay chua.

Quy tac théng thudng dé trang thai tirng giao dién nhan dwoc tir trang thai tirng socket nhu sau: voi
tirng cap (giao dién, dia chi multicast) riéng biét xuat hién trong trang thai tirng socket, mét ban ghi
tirng giao dién dugc tao ra cho dia chi multicast nay trén giao dién dé. Tat ca cac ban ghi socket chira
cung cap (giao dién, dia chi multicast) dwoc xem xét nhw sau:

- NEu béat ky ban ghi socket nao c6 ché do loc la EXCLUDE thi ché do loc cla ban ghi giao dién la
EXCLUDE, va danh sach ngudn cla ban ghi giao dién la phan giao cat clia cac danh séach dia chi
nguon cho tat ca cac ban ghi socket trong ché dé loc EXCLUDE, trir di cAc dia chi ngudn xuat hién
trong bat ky ban ghi socket nao cé ché db loc INCLUDE. Vi du, néu cac ban ghi socket cho dia chi
multicast m trén giao dién i la:

tr socket s1: (i, m, EXCLUDE, {a, b, c, d})

tlr socket s2: (i, m, EXCLUDE, {b, c, d, €})

tr socket s3: (i, m, INCLUDE, {d, e, f})

ban ghi giao dién twong (rng trén giao dién i la:

(m, EXCLUDE, {b, c})

Néu socket thi¥ tw dwoc thém vao nhuw sau:

TUr socket s4: ((i, m, EXCLUDE, { })

ban ghi giao dién sé tr& thanh:

(m, EXCLUDE, {})

- Néu tat ca cac ban ghi socket c6 mot ché do loc la INCLUDE thi ché dd loc cia ban ghi giao dién la
INCLUDE, va danh sach ngudn cuta ban ghi giao dién la két hgp cta cac danh sach ngudn cla tat ca
céac ban ghi socket. Vi du, néu cac ban ghi socket cho dia chi multicast m trén giao dién i la:

tr socket s1: (i, m, INCLUDE, {a, b, c})

tr socket s2: (i, m, INCLUDE, {b, c, d})



