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MO PAU

Tai liéu nay phuc vu cho sinh vién h¢ dao dai hoc tir xa hoc tap va nghién ciru vé “Mang
may tinh”.

Tai liéu gom cac ndi dung chinh sau:

Chuong I: Gi6i thi¢u tong quan vé mang may tinh. Khai niém co ban vé kién tric va cac
giao thirc mang, cac loai mang may tinh va muc tiéu tng dung cua no.

Chuong II: Nghién ciru cac nguyén tic co ban dé thiét ké mot mé hinh giao thirc mang may
tinh theo quan diém chia cac tién trinh truyén thong thanh cau tric nhiéu tang, duoc xép chong 1én
nhau dé thuc hién mot tién trinh truyén thong hoan chinh. Gigi thi€u mé hinh OSI, dugc xem nhu
12 m6t md hinh chuén, mot chién luoc phat trién cac hé théng mo va mot khung khai niém vé giao
thire va dich vu.

Chuong I11: Gidi thidu mot sb bd giao thirc mang mang tinh dic trung va duoc ap dung phd
bién. Pic biét trong chuong nay tim hiéu sau hon bd giao thire TCP/IP da tré thanh chuin chung
cho mang may tinh toan cau, mang Internet.

Chuong IV: Chuong nay giogi thiéu cac cong nghé mang cuc bo. Kién trac mang cuc bd
Ethrnet, Virtual LAN, Local ATM , LAN ARCnet..

Chuong V: Giéi thi¢u vé cong ngh¢ va ky thudt mang dién rong WAN. Cu thé xem xét
cong nghé cac mang tich hop s6 da dich vu ISDN va bang rong B-ISDN, Frame Relay va X25,
dich vu SDMS va phuong thirc truyén dan khong dong bo ATM.

Chuong VI: Giéi thidu mot s6 cong nghé mai nhur cong nghé duong day thué bao sé DSL,
cac mang chuyén mach goi chuyén tai tiéng néi trén nén IP, ATM va Frame Raly. Cac cong nghé
chuyén mach nhén da giao thirc IP/MPLS, chuyén mach mém Softswitch sir dung trong mang hoi
tu va mang thé hé sau NGN.

Chuong VII: Bé cap dén mot sd van dé bao vé thong tin trén mang. Chuong nay gidi thiéu
cach tiép can cac hé¢ mat ma, cac giao thurc bao mat, mang riéng a0 VPN va céac gidi phdp an toan
mang, xac thuc dién tir, cac giai phap chit ky dién tir, xac minh chit ky va tir chdi chir ky gia mao..

Tai liéu khong chi d& cap dén nhimg van dé co s 1y luan ma con trinh bay mot s6 ki ning,
kinh nghiém can thiét dé thiét ké va cai dat cac mang may tinh. Hy vong s& c6 ich cho cic ban hoc
sinh sinh vién va nhiig ngudi muén xdy dung cac hé théng tin hoc tmg dung phuc vu cho san
xuét, quan 1y trong cic doanh nghiép. C6 thé con nhiéu thiéu sét trong trinh bay va bién soan do
kha nang, trinh d9, nhung nguoi bién soan manh dan gidi thiu tai li€éu nay va mong nhan dugc sy
g6p y cua ban doc.

TS Pham Thé Qué



Churong 1: Khdi niém vé mang mdy tinh

CHUONG I: KHAI NIEM VE MANG MAY TiNH

Noi dung cua chuong s€ trinh bay cac khai niém co ban cia mang may tinh, dinh nghia
mang may tinh, muc tiéu va tmg dung clia mang, cdu tric va cac thanh phan co ban cia mot mang
may tinh. Cac thuc thé trén mang c6 thé tham gia truyén thong véi nhau can tuan theo tip cac
ph?m mém diéu khién hoat dong cua mang, dugc goi la chuén, hay con goi la tap cac giao thuc
mang (Protocols). Noi dung ctia chuwong bao gdm cac phan sau:

¢ Dinh nghia mang may tinh

e Muc tiéu mang may tinh.

e Cac dich vu mang.

e Chu trac mang (Topology)

e Khai niém giao thirc mang may tinh (Protocols)

e Mang LAN, MAN, WAN.

e Mang chuyén mach kénh (Circuit switched Networks)
e Mang chuyén mach géi (Packet Switched Networks).

e Cac mo hinh xtr ly dit liéu

1.1. Pinh nghia mang may tinh
Mang may tinh 13 tap hop cic may tinh don 1¢ dugc két ndi v6i nhau bang cc phuong tién
truyén vét Iy (Transmission Medium) va theo mot kién tric mang xéac dinh (Network Architecture).
Mang vién thong ciing 1a mang may tinh. Cac node chuyén mach 13 hé théng méy tinh dugc
két ndi véi nhau bang cac dudng truyén dan va hoat dong truyén thong tuan theo cic chuidn mo
hinh tham chiéu OSI. Hinh 1.2 mé ta khéi quat cac thanh phan cuia dinh nghia.

Céc node mang

Terminal

Wt
Wt

Printer

Hinh 1.1 Mang may tinh



Chirong 1: Khdi niém vé mang mdy tinh

Kién triic mang gém cau trac mang (Topology) va giao thirc mang (Protocols). Topology 1a
cAu trac hinh hoc cua cac thuc thé mang va giao thirc mang 1a tap cac quy tac chuan cac thuc thé
hoat dong truyén thong phai tuan theo.

1.2. Muc tiéu mang may tinh
1.2.1. Muc tiéu két n6i mang may tinh

- Cung chia sé cac tai nguyén chung, bat ky nguoi st dung nao ciing ¢ quyén khai thac, sir
dung tai nguyén ciia mang ma khong phu thudc vao vi tri dia 1y ctia nd.

- Nang cao d¢ tin cdy cua hé thong nhd kha ning thay thé khi mot sé thanh phan cua mang
xdy ra sy ¢6 ky thuat thi van duy tri sy hoat dong binh thudng ctia hé thong.

- Tao moi truong giao tiép gitta nguoi v6i ngudi. Chinh phuc duge khoang cach, con nguoi
c6 thé trao d6i, thao luan v6i nhau cach xa nhau hang nghin km.
1.2.2. Lgi ich két néi mang

- C6 thé giam s6 lwong may in, dia ctg va cac thiét bj khac. Kinh té trong viéc dau tu xiy
dung cho mét hé thong tin hoc cia mot co quan, xi nghiép, doanh nghiép...

- Dung chung tai nguyén dit tién nhu mdy in, phan mém... Tranh du thira dit liéu, tai nguyén
mang. C6 kha nang to chirc va trién khai cac dé an 1on thuén loi va d& dang.

- Bao dam céc tiéu chuén théng nhat v& tinh bao mat, an toan dit liéu khi nhiéu nguoi su
dung tai cac thiét bi diu cudi khac nhau cing lam viée trén cac hé co so dit lidu.

Tém lai, myc tiéu két nbi cac may tinh thanh mang 1a cung cép cac dich vu mang da dang,
chia sé tai nguyén chung va giam bat cac chi phi vé dau tu trang thiét bi.

1.3. Cac dich vu mang
1.3.1. Céc xu hwéng phat trién dich vu mang may tinh

- Cung cip céc dich vy truy nhap vao cac ngudn thong tin & xa dé khai thac va xtr Iy théng
tin. Cung cap cac dich vu mua ban, giao dich qua mang...

- Phat trién cac dich vy tuong tac giita ngudi véi ngudi trén pham vi dién rong. Pap tng
nhu cau trao ddi thong tin da dich vu, da phuong tién. Tao cac kha ning lam viéc theo nhom bang
cac dich vu thu dién tir, video hoi nghi, chira bénh tir xa ...

- Xu huéng phét trién cac dich vu giai tri truc tuyén (Online) hién dai. Cac hinh thic dich
vu truyén hinh, nghe nhac, choi game truc tuyén qua mang......

1.3.2. Cac dich vu phd bién trén mang may tinh

- Dich vu tép (File services) cho phép chia sé tai nguyén thong tin chung, chuyén giao cac
tép dit liéu tir may nay sang may khac. Tim kiém thong tin va diéu khién truy nhap. Dich vu thu
dién tir E_Mail (Electronic mail) cung cdp cho ngudi sir dung phwong tién trao ddi, tranh luan
béng thu di¢n tir. Dich vu thu dién tr gid thanh ha, chuyén phat nhanh, an toan va ni dung c6 thé
tich hop céc loai dir licu.
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Churong 1: Khdi niém vé mang mdy tinh

- Dich vu in 4n: C6 thé ding chung cac may in dat tién trén mang. Cung cép kha ning da
truy nhap dén may in, phuc vu ddng thoi cho nhidu nhu cau in khac nhau. Cung cép cac dich vu
FAX va quan 1y dugc cac trang thiét bi in chuyén dung.

- Cac dich vu ung dung hudéng ddi twong: Str dung cac dich vu thong diép (Message) lam
trung gian tac dong dén cac dbi tuong truyén thong. Poi twong chi ban giao dir liéu cho tac nhan
(Agent) va tac nhan s& ban giao dif liéu cho ddi twong dich.

- Céc dich vu tmg dung quan tri ludng coéng viéc trong nhém 1am viée: Pinh tuyén cac tai
liéu dién tur gitta nhitng nguoi trong nhom. Khi chir ky dién tr dugc xac nhéan trong cac phién giao
dich thi c6 thé thay thé duoc nhiéu tién trinh méi hiéu qua va nhanh chéng hon.

- Dich vu co s dir liéu 1a dich vu phé bién vé cac dich vu ung dung, 1a cac ng dung theo
mo hinh Client/Server. Dich vu xur Iy phan tan luu trit dit liéu phén tan trén mang, nguoi dung
trong sudt va dé sir dung, dap ting cac nhu cu truy nhdp ciia ngudi st dung.

1.4. CAu tric mang (Topology)

Topology 14 cau tric hinh hoc khong gian ctia mang thuc chit 13 cach bd tri vi tri vat 1y cac
node va cach thirc két nbi chiing lai véi nhau. Cé hai kiéu cau trac mang: kiéu diém - diém (Point
to Point) va kiéu quang ba (Multi Point).

1.4.1. Kiéu diém - diém (Point to Point)

Puong truyén ndi ting cip node lai v6i nhau theo mot hinh hoc xac dinh. Mot kénh truyén
vat 1y s& duoc thiét 1ap giita 2 node c6 nhu cau trao ddi thong tin. Chirc ning cic node trung gian:
tiép nhan, luu trit tam thoi va giri tiép thong tin sang node tiép theo khi dudng truyén rdi. Cau tric
diém- diém goi 1a mang luu va giri tiép (Store - and - Forward).

Uu diém 1a it kha nang dung d thong tin (Collision). Nhugc diém cta no 12 hiéu suét st
dung duong truyén thap. Chiém dung nhiéu tai nguyén, do tré 16n, tiéu tén nhiéu thoi gian dé thiét
1ap duong truyén va xir Iy tai cac node. Vi vay tdc d6 trao doi thong tin thip.

K &

Mang hinh sao Mang chu trinh Mang day di
(Star) (Loop) (Complete)

Hinh 1.2 Cac mang c6 cau tric diém - diém
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1.4.2. Kiéu da diém hay quang ba (Point to Multipoint, Broadcasting)

Tat ca cac node cung truy nhap chung trén moét dudng truyén vat Iy. Mot thong diép dugc
truyén di tir mot node nao d6 s& dugce tat ca cac node con lai tiép nhén va kiém tra dia chi dich trong
thong diép c6 phai ciia nd hay khong. Can thiét phai co co ché dé giai quyét van dé dung do thong
tin (Collision) hay tic ngh&n thong tin trén dudng truyén trong cac mang hinh BUS va hinh RING.

Céc mang c6 cau triic quang ba duge phan chia thanh hai loai: quang bé tinh va quang ba
dong phu thudc vao viée cip phat dudng truyén cho cic node. Trong quing ba dong c¢6 quang ba
dong tap trung va quang ba dong phan tan.

Qudng bd tinh: Chia thoi gian thanh nhiéu khoang roi rac va dung co ché quay vong
(Round Robin) dé cdp phat duong truyén. Cac node c6 quyén dugc truy nhip khi dén cta thoi
gian cua no.

Qudng bd djng tdp trung: Mot thiét bi trung gian c6 chirc ning tiép nhan yéu cau lién lac va
cAp phat dudng truyén cho cic node. Kiéu cip phat nay giam dugc toi da thoi gian chét ciia dudng
truyén, hiéu suét kénh truyén cao, nhung thiét ké phtrc tap va kho khan.

Qudng ba dong phan tan: Khong co bd trung gian, cac node tu quyét dinh c¢6 nén hay khong
nén truy nhap duong truyén, phu thudc vao trang thai ctia mang.

Mang hinh BUS Mang hinh vong RING V¢ tinh

Hinh 1.3 Cac mang c6 céu triic quang ba

1.5. Khai niém giao thirc mang may tinh (Protocols)
1.5.1. Khai niém vé giao thirc

Céc thyc thé ciia mang mudn trao doi théng tin voi nhau phai bat tay, ddm phan vé mot sb
thu tuc, quy tac... Cung phai “ndi chung mot ngdn ngti”. Tap quy tac hoi thoai dugc goi la giao
thtrc mang (Protocols). Cac thanh phan chinh cua mét giao thirc bao gdom:

- Cl phap: dinh dang dir li¢u, phuong thirc ma hoé va cac muec tin hi¢u.

- Ngit nghia: thong tin diéu khién, diéu khién luu lugng va xtr 1y 15i..

Trao d6i théng tin giita hai thyc thé c6 thé 1a truc tiép hodc gian tiép. Trong hai hé thdng két
noi diém - diém, céc thyc thé co the trao doi thong tin truc tiép khong co sy can thi€p cua céc thuc
the trung gian. Trong cau truc quang ba, hai thuc thé trao doi dir li€u voi nhau phai thong qua cac
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thuc thé trung gian. Phiic tap hon khi cac thuc thé khong chia sé trén cing mot mang chuyén
mach, két ndi gian tiép phai qua nhiéu mang con.

1.5.2. Chirc nang giao thirc

Péng géi: Trong qua trinh trao dbi thong tin, cac gbi dit lidu duoc thém vao mot sd thong tin
diéu khién, bao gdm dia chi ngudn va dia chi dich, ma phat hién 15i, diéu khién giao thirc... Viéc
thém thong tin didu khién vao cac goi dir liéu duge goi 1a qué trinh dong goi (Encapsulation). Bén
thu s& dugc thuc hién ngugc lai, thong tin diéu khién s& dugc gd bo khi géi tin dwge chuyén tir ting
dudi 1én tang trén.

Phdn doan va hop lai: Mang truyén thong chi chip nhan kich thudc cac goi dir lidu ¢ dinh.
Céc giao thirc & cac tang thap can phai cat dit liéu thanh nhing goi c6 kich thudc quy dinh. Qua
trinh nay goi 1a qua trinh phan doan. Nguoc vdi qua trinh phan doan bén phat 1a qua trinh hop lai
bén thu. Dir liéu phan doan can phai duoc hop lai thanh thong diép thich hop & tang tmg dung
(Application). Vi vay van dé dam bao thtr tu cic goi dén dich 1a rat quan trong. Goi dit liéu trao
d6i giita hai thuc thé qua giao thirc goi 1a don vi giao thirc dit liéu PDU (Protocol Data Unit).

Piéu khién lién két: Trao ddi thong tin giita cac thuc thé c6 thé thyuc hién theo hai phwong
thirc: hudng lién két (Connection - Oriented) va khong lién két (Connectionless). Truyén khong
lién két khong yéu ciu co do tin cdy cao, khong yéu cau chat lwong dich vu va khong yéu ciu xac
nhan. Ngugc lai, truyén theo phwong thire hudng lién két, yéu ciu c6 do tin cdy cao, dam bao chit
lwong dich vu va ¢6 xac nhan. Trudc khi hai thuc thé trao d6i thong tin voi nhau, giita chung mot
két ndi duoc thiét 1ap va sau khi trao doi xong, két ndi nay s& dugc giai phong.

Gidm sat: Cac goi tin PDU c¢6 thé luu chuyén doc 1ap theo cac con dudng khac nhau, khi
dén dich c6 thé khong theo thtr tu nhu khi phat. Trong phuong thirc huéng lién két, cac goi tin
phai dugc yéu cau giam sat. Mdi mot PDU c6 mot ma tap hop duy nhit va dugc ding ky theo
tuan tu. Cac thuc thé nhan s& khoi phuc thir ty cac goi tin nhu thr ty bén phat.

Piéu khién lwu hrong lién quan dén kha nang tiép nhan cac goi tin cta thyc thé bén thu va
s6 luong hodc toc d6 cua dir liéu dugc truyén boi thuc thé bén phét sao cho bén thu khong bi tran
ngép, dam bao tdc do cao nhat. Mot dang don gian cua cua diéu khién luu luong 1a thu tuc dung
va doi (Stop-and Wait), trong d6 mbi PDU da phat can phai duwoc xac nhan trude khi truyén goi
tin tiép theo. Co6 d¢ tin cay cao khi truyén mot sb luong nhét dinh dir liéu ma khong can xéac nhan.
K¥ thuat ctra s6 truot 13 thi du co ché nay. Piéu khién luu lwong 13 mot chirc ning quan trong cin
phai dugc thuc hién trong mot $6 giao thuc.

Piéu khién 161 12 ky thuat can thiét nhdam bao vé dir liéu khong bi mat hodc bi hong trong
qué trinh trao doi thong tin. Phat hién va sira 16i bao gdm viéc phat hién 13i trén co s& kiém tra
khung va truyén lai cac PDU khi c6 16i. Néu mot thuc thé nhan xac nhan PDU 13, thong thuong
g0i tin do s€ phai dugc phat lai.

Pong bé hod: Cac thuc thé giao thirc co cac tham sb vé cac bién trang thai va dinh nghia
trang thai, d6 13 cac tham sb vé kich thudc ctra s6, tham sb lién két va gia tri thoi gian. Hai thuc
thé truyén thong trong giao thirc can phai dong thoi trong cing mot trang thai xac dinh. Vi du
cung trang thai khoi tao, diém kiém tra va huy bo, dugc goi 1a ddng bd hoa. Pong bd hoa s& kho
khan néu mot thyc thé chi xac dinh duoc trang thai cia thuc thé khac khi nhan cac goi tin. Cac goi
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tin khéng dén ngay ma phai mat mot khoang thoi gian dé luu chuyén tir ngudn dén dich va cac goi
tin PDU ciing c6 thé bj that lac trong qué trinh truyén.

Pia chi hod: Hai thuc thé co thé truyén thong dugc voi nhau, can phai nhan dang duoc
nhau. Trong mang quang ba, cic thyc thé phai nhan dang dinh danh ciia n6 trong géi tin. Trong
cac mang chuyén mach, mang can nhén biét thuc thé dich dé dinh tuyén dit liéu trude khi thiét lap
két ndi.

1.6. Cap mang - phwong tién truyén (Network Medium)

Phuong tién truyén vat 1y 1a vat truyén tai cac tin hiéu dién tir gitta cdc thanh phan mang véi
nhau, bao gdm cic loai cap va cac phuong tién vo tuyén.

1.6.1. Pic trung co ban ciia dwong truyén

Bang théng (Bandwidth): Bang thong cia mot duong truyén 1a mién tan sé gii han thip va
tan s6 gioi han cao, tirc 13 mién tin sé ma dudng truyén do6 c6 thé dap ting duoc. Vi du bang thong
clia cap thoai tir 400 dén 4000 Hz, c6 nghia 14 n6 co thé truyén céc tin hiéu voi tan sé tir 400 dén
4000 chu ky/gidy. Bang thong cua cap phu thudc vao chiéu dai ctia cap. Cap ngan bang thong cao
va nguoc lai. Vi vy khi thiét ké 13p dat cap, chiéu dai cap sao cho khong vuot qua gii han cho
phép, vi c6 thé xay ra 18i trong qua trinh truyén.

Théng lwong (Throughput) Thong lugng cta duong truyén 13 s luong cac bit (chudi bit)
duogc truyén di trong mot gidy. Hay noi cach khac 1a tbe do ciia dudng truyén dan. Ky hiéu 1a bit/s
hodc bps. Téc d6 cua duong truyén phu thudc vao bang théng va do dai ciia nd. Mot mang LAN
Ethernet toc do truyén 10 Mbps va ¢ bing thong 1a 10 Mbps.

Suy hao (Attenuation): La do do sy suy yéu ctia cac tin hiéu trén duong truyén. Suy hao phu
thudc vao do dai cua cap, cap cang dai thi suy hao cang cao. Khi thiét ké cap ciing rat can quan
tam dén gi6i han chiéu dai cho phép cua timg loai cap.

1.6.2. Cac loai cap mang

Cdp dong truc (Coaxial cable): La phuong tién truyén céc tin hiéu c6 phd rong va toc do

cao. Bang thong cua cap dong truc tir 2,5 Mbps (ARCnet) dén 10 Mbps (Ethernet). Thuong sir

dung dé lép dat mang hinh BUS (cac loai mang LAN cuc bo Thick Ethernet, Thin Ethernet) va
mang hinh sao (mang ARCnet).
Cép dong truc gdm: mot day din trung tim, mot day din ngoai, tao nén dudng dng bao
quanh truc, tang céch dién gitra 2 day dan va cap vo boc ngoai.
Céc loai cap dong truc .
- Cép RC-8 va RCA-11, 50 Ohm dung cho mang Thick Ethernet.
- Cép RC-58, 50 Ohm dung cho mang Thin Ethernet.
- Cap RG-59 , 75 Ohm dung cho truyén hinh cap.
- Cap RC-62, 93 Ohm dung cho mang ARCnet.
Cdp xodn d6i (Twisted Pair cable): Cap xoin d6i dugc sir dung trong cac mang LAN cuc

bd. Gia thanh ré, de cai dat, c6 vo boc tranh nhi¢t do, Ao am va c6 loai c6 kha nang chong nhicu
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STP (Shield Twisted Pair). Cap co ban c6 2 diy dong xoin vao nhau, giam d6 nhay cia cap véi
EMI, giam btrc xa 4m nhidu tan s radio gay nhidu. Céc loai cap xodn:

- Cdp ¢6 mang chdn (STP): Loai cap STP thuong c6 téc do truyén vao khoang 16 Mbps
trong loai mang Token Ring. Véi chiéu dai 100 m téc do dat 155 Mbps (ly thuyét 1a 500 Mbps).
Suy hao cho phép khoang 100 m, dac tinh EMI cao. Gia thanh cao hon cép Thin Ethernet, cap
xodn tran, nhung lai ré hon gia thanh loai cap Thick Ethernet hay cap soi quang. Cai dat doi hoi
tay nghé va k§ ning cao.

- Logi cdp khéng cé vé boc UTP (Unshield Twisted Pair): Cap trin khong co kha ning
chéng nhidu, toc do truyén khoang 100 Mbps. Dic tinh suy hao nhu cap ddng, gidi han d6 dai tdi
da 100m. Do thiéu mang chin nén rat nhay cam voi EMI, khong phit hop véi méi truong céc nha
may. Pugc dung phé bién cho cac loai mang, gia thanh ha, dé lép dat.

Cap soi quang (Fiber Optic Cable) rat 1y tuong cho viée truyén dir lidu, bang thong c6 thé
dat 2 Gbps, tranh nhiéu tét, toc do truyén 100 Mbps trén doan cap dai vai km. Cap soi quang gdbm
mot hodc nhidu soi quang trung tdm duogc bao boc bdi mot 16p vo nhya phan xa céac tin hi¢u tro
lai, vi vay han ché su suy hao, mAt mat tin hiéu. Cép soi quang chi tmyén cac tin hiéu quang. Cac
tin hiéu dit liéu duoc bién doi thanh céc tin hiéu quang trén duong truyén va khi nhéan, cac tin hiéu
quang chuyén thanh cac tin hiéu dir liu. Cap soi quang hoat dong mot trong hai ché do: ché do
don (Single Mode) va da ché do (Multi Mode). Cai dat cap soi quang doi hoi phai c6 k¥ ning cao,
quy trinh kho va phuc tap.

1.6.3. Cac phuwong tién vé tuyén

Radio: Quang phd cia dién tir nam trong khoang 10 KHz dén 1GHz. C6 nhiéu giai tan:
Soéng ngan (Short Wave), VHF (VeryHightFrequency)-Tivi&Radio FM va UHF (Ultra Hight
Frequency)-Tivi

Pac tinh tmyén: tan sd don, cong suét thép khong hd trg tbc do dit lidu cac mang cuc bo
LAN yéu ciu. Tan sb don, cong suit cao d& cai dat, bang thong cao tir 1 - 10 Mbps, suy hao cham.
Kha nang nhiéu tir thép, bao mat kém. Gia thanh cao trung binh. Radio quang phé trai (Spread
spectrum) do tin cdy cao, bao mat dir liéu. Bang thong cao, tc do truyén cé thé dat theo ydu cau
cua cac mang cuc bd.

Viba: Truyén thong viba c6 hai dang: Viba mat dat va vé tinh. Viba mat dat st dung cac
tram thu va phat. Ky thuat truyén thong v¢ tinh sir dung céc tram thu mat dét (cac dia v€ tinh) va
cac vé tinh. Tin hi¢u dén vé tinh va tir vé tinh dén tram thu mot luot di hodc vé 23.000 dam. Thoi
gian truyén mat tin hi¢u doc lap vdi khoang cach. Thoi gian truyén tin hiéu tir vé tinh dén cac
tram nam vong tron 1/3 chu vi qua dat 1a nhu nhau, goi 1a tré lan truyén (Propagation Delay).
Thong thuong 1a 0,5-5 giay.

Tia hong ngoai (Infrared system): Co 2 phuong thirc két ndi mang Point - to - Point va
Multi Point. Point - to — Point tiép song cac tin hiéu hong ngoai tir thiét bi nay sang thiét bi
khac.Giai tan tir 100 GHz dén 1000 THz, toc d6 truyén khoang 100 Kbps-16 Mbps. Multi Point
truyén dong thoi cac tin hiéu hong ngoai dén cac thiét bi. Giai tan sé tir 100 GHz dén 1000 THz,
nhung toc do truyén chi dat toi da 1 Mbps.
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1.7. Phan loai mang
1.7.1. Theo khoang cach

a. Mang cuc by LAN (Local Area Networks):

Mang cuc bo LAN: két ndi cac may tinh don 1¢é thanh mang noi bo, tao kha nang trao ddi
thong tin va chia sé tai nguyén trong co quan, xi nhi¢p... Co hai loai mang LAN khac nhau: LAN
nbi day (str dung céc loai cap) va LAN khong ddy (sir dung séng cao tan hay tia hong ngoai). Pic
trung co ban ciia mang cuc bo:

Quy mo cua mang nhd, pham vi hoat dong vao khoang vai km. Cac may trong mot tda nha,
mot co quan hay xi nghiép.. ndi lai v6i nhau. Quan tri va bao dudng mang don gian.

Céng nghé truyén dan st dung trong mang LAN thudng 12 quang ba (Broadcast), bao gom
mot cap don ndi tit ca cac may. Toc do truyén dit lidu cao, tir 10100 Mbps dén hang trim Gbps,
thoi gian tré nho (c& 10us), do tin cay cao, ty s6 18i bit tir 10® dén 107"

Cdu triic topé ciia mang da dang. Vi du Mang hinh BUS, hinh vong (Ring), hinh sao (Star)
va cac loai mang két hop, lai ghép.....

L

)

\

Terminator

Terminator

4

o
i’

/
Bus

Hinh 1.4 Céu triic mang hinh BUS

.
G

- Mang hinh BUS hoat dong theo kiéu quang ba (Broadcast). Tat ca cac node truy nhap
chung trén mot duong truyén vat 1y co dau va cubi (BUS). Chuan IEEE 802.3 dugc goi la
Ethernet, 1a mot mang hinh BUS quang ba véi co ché diéu khién quang ba dong phan tan, trao doi
thong tin voi toe d6 10 Mbps hodc 100 Mbps.

Phuong thirc truy nhap dwong truyén duge st dung trong mang hinh BUS hoic TOKEN
BUS, hodc da truy nhdp sir dung song mang véi viéc phat hién xung dot thong tin trén duong
truyén CSMA/CD (Carrier Sense Multiple Access with Collision Detection).

- Mang hinh vong (RING) 1a mang quang ba (Broadcast), tat ca cac node cung truy nhap
chung trén mot dudng truyén vat 1y. Tin hiéu duoc luu chuyén trén vong theo mot chiéu duy nhat,
theo lién két diém - diém. Dir liéu duoc chuyén mot cach tuln tu ting bit quanh vong, qua cac bo
chuyén tiép. Bo chuyén tiép c6 ba chirc ning: chén, nhan va huy bo thong tin. Cac bd chuyén tiép
s& kiém tra dia chi dich trong cac goi dir lidu khi di qua no.

12
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Repeater

Chiéu truyén
@l dit liéu
Hinh 1.5 CAu triic mang hinh RING

- Mang hinh sao (Star) cac tram két ndi véi mot thiét bi trung tAm co chire nang diéu khién
toan bd hoat dong cia mang. D liéu duogc truyén theo cac lién két diém - diém. Thiét bi trung
tam co thé 1a mot bo chuyén mach, mot by chon duong hoac don gian 1a mot HUB.

- Mang LAN hong ngoai (Infrared) st dung soéng hong ngoai dé truyén dir liéu. Pham vi
hoat dong ciia mang bi han ché trong moét phong, vi tin hiéu hong ngoai khong di xuyén qua t-
wong. C6 hai phuong phap két nbi diém- diém va két ndi quang ba. Cac mang diém - diém hoat
dong bang cach chuyén tiép cac tin hiéu hong ngoai tir mot thiét bi t6i thiét bi ké tiép. Toc do dix
liéu dat khoang 100Kb/s dén 16Mb/s. Cac mang quang ba hong ngoai c¢6 toc do truyén dir liéu
thuc té chi dat dudi 1Mb/s.

‘\'\ . .
Q N Thiét bi
@ trung tdm

/
_ Hub, Switch or -

Repeater

Hinh 1.6 Ciu triic mang hinh sao

- Mang LAN trdi phé (Spread spectrum) St dung ky thuét trai phd, thuong ding trong cong
nghiép va y té.

- Mang LAN vi ba bing hep: Hoat dong véi tan sé vi ba nhung khong trai phd. Co hai
dang truyén théng: vi ba mat dat va vé tinh. Cac hé thdng vi ba mat dat thuong hoat dong &
bang tin 4-6 GHz va 21- 23 GHz, toc d¢ truyén dir liéu khoang vai chuc Mbps.
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b. Mang do thi MAN (Metropolitan Area Networks)

Mang d6 thi MAN hoat dong theo kiéu quang ba, LAN to LAN. Mang cung cip cac dich vu
thoai va phi thoai va truyén hinh cap. Trong mot mang MAN, c6 thé sir dung mot hodc hai duong
truyén vat 1y va khong chta thyc thé chuyén mach. Dya trén tiéu chudn DQDB (Distributed
Queue Dual Bus - IEEE 802.6) quy dinh 2 cap don két ndi tat ca cic may tinh lai v6i nhau, cac
may bén trai lién lac v6i cic may bén phai thong tin van chuyén trén duong BUS trén. Cac may
bén trai lién lac voi cac may bén phai, thong tin di theo duong BUS dudi.

Hudng truyén dit liéu trén bus A ——»

Bus A [1 4 » - » - s
oV
\
Bus B [ 1]

<——  Huéng truyén dir liéu trén bus B

Hinh 1.7: Céu tric mang dé thi MAN

c. Mang dién rong WAN (Wide Area Networks)

Ddc trung co ban cua mot mang WAN:

- Hoat dong trén pham vi mot quéc gia hodc trén toan cau.
- Tbe do truyén dir liéu thép s0 vOi1 mang cuc bg.

- Loi truyén cao.

T

;)
hi

> Router

)

vim

Hinh 1.8: Ciu tric mdt mang dién rong WAN

Mot s6 mang dién rong dién hinh
- Mang tich s6 hop da dich vu ISDN (Integrated Services Digital Network)
14
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- Mang X25 va chuyén mach khung Frame Relay
- Phuong thirc truyén khong dong bd ATM (Asynchronous Transfer Mode)
- Mang hdi tu- mang thé hé sau NGN (Next Generation Network)

d. Két néi lién mang (Internet Connectivity)

Nhu ciu trao d6i thong tin va chia sé tai nguyén chung doi hoi cac hoat dong truyén thong
can thiét phai két noi nhiéu mang thanh mot mang 16n, goi la 1ién mang.

Lién mang (internet) 1a mang ctia cic mang con, 1a mot tap cac mang LAN, WAN, MAN
doc 1ap duoc két ndi lai voi nhau. Két ndi lién mang c6 mot s6 loi ich sau:

Gidm heu thong trén mang: Cac goi tin thuong duge luu chuyén trén cac mang con va cic
g0i tin Iuu thong trén lién mang khi cac mang con lién lac véi nhau.

T6i wu hod hiéu nang: Giam luu thong trén mang 1 t6i wu hiéu ning ciia mang, tuy nhién
may chu (Server Load) s€ phai tang tai khi n6 dugc sir dung nhu mot Router.

Pon gian hod viéc quan tri mang: C6 thé xac dinh cac su ¢ ky thuat va ¢ 1ap dé dang hon
trong mot mang cé quy md nho, thuong l1a trong mot mang cuc bo chéng han.

Hiéu qua hon so véi mang WAN c6 pham vi hoat dong 16n, chi phi gidm, hi¢u nang lién
mang tang va do phuc tap cua viéc quan 1y nhé hon.

Mot trong nhitng chirc nang cha yéu cia cac thiét bi két ndi lién mang 1a chtc ning dinh
tuyén (Routing). C6 3 phuong thire két ndi lién mang co ban:

- Két ndi cac mang LAN thuan nhét tai te‘ing vat Iy tao ra lién mang c6 pham vi hoat dong
rong va tang so luong cac node trén mang, giam bodt luu lugng trén moi mang con, han ché tac
nghén va dung d6 thong tin. Cac mang con hoat dong hi¢u qua hon.

- Két ndi cac mang LAN khong thudn nhat tai tang 2 (Data Link) tao ra mot lién mang bao
gém mot s6 mang LAN cuc bo két ndi v4i nhau béng cac bo chuyén mach dén cac may chu cd 1ap
vo1 toc do cao.

- Két ndi cac mang LAN cac kiéu khac nhau tai tang 3 (Network Layer) tao ra mdt mang
WAN don. Cac node chuyén mach két ndi voi nhau theo mot céu trac ludi. Mdi mot node chuyén
mach cung cap dich vu cho tap hop céc thiét bi dau cudi (DTE) cia nd.

1.7.2. Mang chuyén mach kénh (Circuit Switched Networks)

- Trude khi trao doi thong tin, hé thong sé& thiét 1ap két ndi giita 2 thuc thé bang mot duong
truyén vat ly. Thuc thé dich néu ban, két noi nay sé€ bi huy bo.

- Duy tri két ndi trong subt qua trinh 2 thyc thé trao doi thong tin.

- Giai phong két nbi: Sau khi truyén xong dir liéu, két ndi s& duoc huy bo, giai phong cac tai
nguyén da bi chiém dung dé san sang phuc vu cho cac yéu cau ket noi khac.

Nhwoc diém 1a can nhidu thoi gian dé thiét 1ap kénh truyén, vi vay thoi gian thiét 1ap kénh
chadm va xac suat két noi khong thanh cong cao. Khi ca hai khong con thong tin dé truyén, kénh bi
b6 khong trong khi cac thuc thé khac c6 nhu cau.

1.7.3. Mang chuyén mach goi (Packet Switched Networks)
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Nguyén 1y chuyén mach géi: Thong diép (Message) cua ngudi sir dung duge chia thanh
nhiéu goi nho (Packet) ¢6 do dai quy dinh. Do dai goi tin cuc dai (Maximum Transfer Unit) MTU
trong cac mang khac nhau 1 khac nhau. Cac géi tin cia mot thong diép c6 thé truyén doc 1ap trén
nhiéu tuyén hudng dich va cac géi tin ctia nhiéu thong diép khac nhau c6 thé cing truyén trén mot
tuyén lién mang. Tai mdi node, cac géi tin duoc tiép nhén, luu trit, xr 1y tai b nho, khong can
phai luu trit tam thoi trén bo nhé ngoai (nhu dia cing) va duge chuyén tiép dén node ké tiép. Pinh
tuyén cac goi tin qua mang nhanh hon va hiéu qua hon.

K7 thudt chuyén mach goi ¢é nhiéu wu diém hon so véi chuyén mach kénh:

- Céc g6i tin luu chuyén hudng dich doc 1ap, trén mot duong cé thé chia sé cho nhidu goi
tin. Vi vay hiéu suit dudng truyén cao hon.

- Cac goi tin duoc xép hang va truyén qua tuyén két ndi.

- Hai thuc thé c6 tdc d6 dir liéu khac nhau c6 thé trao doi cac g01 voi toc do phu hop.

- Trong mang chuyén mach kénh, khi luu lugng ting thi mang tir chbi thém cac yéu cau két
nbi (do nghén) cho dén khi giam xudng. Trong mang chuyén mach goi, cac goi tin van duge chip
nhan, nhung tré phan phat goi tin c6 thé ting 1én.

Cdc cong nghé chuyén mach géi: Néu mot thyue thé giri mot goi dit 1iéu qua mang c6 do dai
16m hon kich thude goi cuc dai MTU, n6 s€ dugc chia thanh cac goi nhé c6 d dai quy dinh va gui
1én mang. C6 hai ky thuat dugc sir dung trong cac mang chuyén mach géi 1a k¥ thuét datagram
trong mang khong lién két (Connectionless) va ky thuat kénh do cho mang hudng lién két
(Connection- Oriented).

- Phwong thite datagram sir dung trong mang khéng lién két: Mdi mot géi tin duoc luu
chuyén va xtr Iy doc 1ap, khong can tham chiéu dén cac goi tin da giri trude. Mdi mot goi tin dugce
xem nhu 1a mQt datagram.

Uu, nhuge diém cia phuong thirc datagram: Giai doan thiét 1ap va giai phong két nbi s&
dugc bo qua. Phu hop voi yéu cau truyén khéi luong dir liéu khong 16n trong thoi gian ngan.
Phuong thire linh hoat hon so véi phuwong thirc kénh 0. Néu xay ra nghén thong tin, cac datagram
6 thé duoc dinh tuyén ra khoi viing nghén. Va néu c6 node bi hong, cac goi tin ty tim mat tuyén
khac dé luu chuyén hudng dich, viée phan phat cac géi tin tin cdy hon.

Phuong thire kénh do VC (Virtual Circuit) sir dung trong mang hwéng lién két: Trude khi
trao doi thong tin, hai thyuc thé tham gia truyén thong dam phan v6i nhau vé cac tham sd truyén
thong nhu kich thude t6i da ctia goi tin, cac cira s6, duong truyén.... Mot kénh 4o da duoc hinh
thanh thong qua lién mang va ton tai cho dén khi cac thuc thé ngimg trao d6i v6i nhau. Tai mot
thoi diém, co thé co nhicu kénh 4o di va dén tir nhiéu hudng khac nhau. Céc géi tin van duoc dém
tai mdi node va duge xép hang dau ra trén mot dudng truyén, cac goi tin cua cac thong diép khac
trén kénh 4o khac c6 thé chia sé sir dung duong truyén nay.

Uu, nhugc diém cta phuong phap kénh ao: Mang ¢6 thé cung cap cac dich vu kénh 4o, bao
gom viée diéu khién 15i va thtr ty cac goi tin. TAt ca cac goi tin di trén ciing mot tuyén s& dén theo
thir tw ban dau. Didu khién 15 dam bao khong chi cac goi dén dich theo dung thir tw ma cho tit ca
cac goi khong bi 16i. Mot wu diém khac 1a cac géi tin luu chuyén trén mang s& nhanh hon vi
khong can phai dinh tuyén tai cac node. Tuy nhién s& kho khan hon viéc thich ing véi nghén. Néu
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¢6 node bi hong thi tit ca cac kénh 4o qua node d6 s& bi mat, viéc phan phat datagram cang kho
khan hon, d tin cdy khong cao.

1.8. Cac mo hinh xir ly dir li€u
1.8.1. M6 hinh Client-Server

Mo hinh Client/Server mo ta cac dich vu mang va cac ing dung dugc st dung dé truy nhap
céc dich vu. La mo hinh phan chia cac thao tac thanh hai phan: phia Client cung cap cho ngudi sir
dung mot giao dién dé yéu cau dich vu tir mang va phia Server tiép nhan cac yéu cau tir phia
Client va cung cip cac dich vu mot cach thong sudt cho nguoi sir dung.

Chuong trinh Server dugc khdi dong trén mot may chi va & trang thai san sang nhan céc
yéu cau tir phia Client. Chuong trinh Client ciing duoc khdi dong mot cach doc 1ap voi chuong
trinh Server. Yéu cau dich vu dugc chuong trinh Client giri dén may chii cung cép dich vu va
chuong trinh Server trén may chu s& dap tmg cac yéu cau cia Client. Sau khi thuc hién cac yéu
ciu tir phia Client, Server s& trd vé trang thai chd cac yéu cau khac.

Host A (Web Server)

May khéach yéu cau Host B (Web Client)

«—
http://www.hostA.com
May chu dap tmg

> (Trang Web tir hotsA.com)

Hinh 1.9: M6 hinh chi /khach (Client / Server)

Trong mé hinh Client/Server nhiéu 16p, qua trinh xtr Iy duwoc phén tan trén 3 16p khac nhau
Vi cac chirc nang riéng biét. Mo hinh nay thich hop cho viée t6 chirc hé thong thong tin trén
mang Internet/ Intranet. Phat trién mo hinh 3 16p s€ khéc phuc dugc mot s6 han ché cia m6 hinh 2
l6p. Cac hé co so dir liéu dugce cai dat trén cac may chu Web Server va co thé duoc truy nhap
khong han ché cac tmg dung va sd luong ngudi dung.

Lép khach (Clients) cung cdp dich vu trinh bay (Presentation Services), giao tiép ngudi sir
dung véi 16p giao dich théng qua trinh duyét Browser hay trinh ng dung dé thao tac va xir 1y dir
liéu. Giao dién nguoi st dung la trinh duyét Internet Explorer hay Netscape.

—

Data base

\&

Main Frame Computer

Hinh 1.10 Vi du mo hinh Client-Server 2 16p
1. Trinh duyét Browser gui yéu cau cho Web Server.
2. Web Server tra két qua vé cho trinh duy¢t
17
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Lép giao dich (Business) cung cip cac dich vu quan tri, to chirc va khai thac co s¢ dir liéu.
Céc componenet trude day dugce cai dat trén 16p khach, nay dugc cai dat trén 16p giao dich. Vi dy,
mot ngudi sir dung trén may khach dit mua hang, 16p giao dich kiém tra ma mit hang dé quyét
dinh tiép tuc ban hay khong ban. Thanh phan cua 16p giao dich trong mé hinh Internet 1a Web
Server va COM+/MTS. Cong nghé ctia Microsoft vdi Web Server 1a 1IS (Internet Information
Services) st dung ASP dé két ndi Client véi COM. Web Server giao tiép véi COM+/MTS
component qua COM. COM+/MTS component diéu khién tt ca giao tiép véi 16p dir liéu ngudn
thong qua ODBC hodc OLE - DB.

Lép nguon di liéu (Data Source) cung cap cac dich vu to chire va luu trir cac hé co so dit
liéu quan hé. Sn sang cung cap di liéu cho 16p giao dich. Pic trung cua 16p nay 1a ngdn ngit tim
kiém, truy van dit liéu SQL.

1.8.2. M6 hinh ngang hang (Peer-to-Peer)

Trong mé hinh ngang hang tit ca cac may déu 1a may chu dong thoi ciing 1a may khach.
Céc may trén mang chia sé tai nguyén khong phu thudc vao nhau. Mang ngang hang thuong dugc
t6 chtrc thanh cac nhom lam viéc Workgroup. M6 hinh nay khong c6 qua trinh dang nhép tap
trung, néu da ding nhip vao mang co thé str dung tit ca tai nguyén trén mang. Truy cip vao cac
tai nguyén phu thudc vao nguoi dé chia sé cac tai nguyén do, vi vay co thé phai biét mat khau dé
¢6 thé truy nhap duoc tdi cac tai nguyén dugc chia sé.

Mé hinh lai (Hybrid): Su két hop giita Client-Server va Peer-to-Peer. Phan 16n cic mang
may tinh trén thyc té thudc mo hinh nay.

Touer Syster

Database Server

Mid(ii;vare
Server

Applicafi{;n Server
Hinh 1.11 Mb hinh Client-Server nhiéu l6p
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Cau héi tric nghiém:
1. Hay chon cdu dung nhét vé dinh nghia mang may tinh:
A. Tap cac may tinh két ndi voi nhau bang dudng truyén vat Iy.
B. Tap cac may tinh két ndi voi nhau va hoat dong tudn theo tap giao thirc.
C. Tap cac may tinh két ndi voi nhau bang cac duong truyén vat 1y va hoat dong theo
mot kién tric mang xac dinh
2. Muyc tiéu két néi mang may tinh:
A. Chia sé tai nguyén mang, nang cao d¢ tin cay, chinh phuc khoang cach.
B. Chia sé phan cting, phan mém, ning cao d¢ tin cdy, chinh phuc khoang céch.
C. Chia sé thong tin, nang cao d¢ tin cay, chinh phuc khoang céach.
D. Cung cép cac dich vu mang da dang, chia sé tai nguyén, nang cao do tin cy, chinh
phuc khoang cach va gidm bt cac chi phi vé dau tu .
3. Céac xu hudng phat trién dich vu mang may tinh:
A. Cung cip cic dich vu truy nhap vao cac ngudn thong tin & xa
B. Phat trién cac dich vy tuong tac gitta ngudi v6i ngudi trén pham vi dién rong.
C. Xu huéng phat trién cac dich vu giai tri truc tuyén (Online) hién dai.
D. Ca 3 cau trén.
4. Mang c6 cau trac diém- diém (Point to Point) 1a:
A. Mang luu va gui tiép (Store - and - Forward).
B. Noéi tung cap node lai voi nhau theo mot hinh hoc xéc dinh.
C. Céc node trung gian: tiép nhan, luu trit tam thoi va giri tiép thong tin
5. Nhuoc diém cia mang co cAu tric diém- diém (Point to Point) la:
A. Kha ning dung d6 thong tin (Collision) thap.
B. Hiéu suit str dung dudng truyén thip. Chiém dung nhiéu tai nguyén
C. Do tré 16n, tén nhidu thoi gian dé thiét 1ap duong truyén va xtr 1y tai cac node.
D. Téc d6 trao doi thong tin thip.
6. Dac trung cua mang quang ba (Point to Multipoint, Broadcasting)
A. Tét ca cac node ciing truy nhap chung trén mot dudng truyén vat 1y.
B. Nbi tung cap node lai vdi nhau theo mot hinh hoc xéc dinh.
C. Céc node trung gian: tiép nhan, luu trit tam thoi va giri tiép thong tin
7. Chtic nang giao thuec:
A. Doéng goi, phan doan va hop lai
B. Diéu khién lién két va giam sat.
C. Diéu khién luu luong va diéu khién 15i.

D. Déng b hoa va dia chi hoa.
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E.

Tt ca cac khang dinh trén.

8. Dic trung co ban ciia dudng truyén

A.
B.
C.
D.

Béng thong (Bandwidth).
Thong lugng (Throughput)
Suy hao (Attenuation)

Téc @6 truyén dan.

9. Mang cuc b LAN (Local Area Networks):

A.

mmo o w

Quy mo cia mang nho, pham vi khoang vai km.

Cong nghé truyén dan sir dung thuong 13 quang ba (Broadcast)

Téc d6 truyén dir liéu cao, tir 10+100 Mbps dén hang trim Gbps,
Thoi gian tré c& 10us , do tin cay cao, ty s6 151 bit tr 10-3 dén 107",
CAu triic topd cia mang da dang.

Tt ca cac khang dinh trén.

10. Bdc trung co ban ciia mdt mang WAN:

A.
B.
C.
D.

Hoat dong trén pham vi mgt qudc gia hodc trén toan cau.
Toc @0 truyén dir li€u thap so voi mang cuc bo.
Ldi truyén cao.

Tét ca cac khang dinh trén.

11. Loi ich khi két ndi lién mang:

A.
B.
C.
D.

Gidam luu thong trén mang
To61 wu hod hiéu nang
Don gian hod viéc quan tri mang

Hiéu qua hon so v&i mang WAN c6 pham vi hoat dong 16n.

12. Mang chuyén mach kénh (Circuit Switched Networks)

A.

B.

C.

Thiét 1ap két ndi vat 1y gitta 2 thyuc thé, duy tri két ndi trong qua trinh trao d6i thong
tin va giai phong két néi khi truyén xong dir lidu.
Thiét 1ap két n6i logic gitra 2 thuc thé , duy tri két ndi trong qua trinh trao d6i thong
tin va giai phong két ndi khi truyén xong dit liéu.

Truyén dit ligu giita 2 thyc thé.

13. Khang dinh dting nhét trong mang chuyén mach géi (Packet Switched Networks):

A.

B.
C.
D.

Goi tin luu chuyén trén cac két ndi logic.

Goi tin luu chuyén trén cac két ndi vat 1y.

Goi tin luu chuyén doc 1ap huéng dich.

Céc goi tin luu chuyén hudng dich doc 1ap va trén mot dudng co thé chia sé cho nhiéu
g0t tin.



Churong 1: Khdi niém vé mang mdy tinh

14. B¢ dai goi tin cyc dai MTU (Maximum Transfer Unit)

A. Trong cac mang khac nhau la khac nhau.
B. Trong cac mang khac nhau la nhu nhau.

C. Trong cic mang khong quan tdm dén do dai goi tin

15. Hay chon nhiing khang dinh dung sau:

A. Ky thuat datagram sir dung trong cac mang khong lién két (Connectionless)

B. Ky thuat datagram st dung trong cic mang hudng lién két (Connection- Oriented).
K thuat datagram st dung trong cac mang chuyén mach kénh.

C. Ky thuét datagram sir dung trong cac mang chuyén goi X25.

16. Hay chon nhiing khang dinh dung sau:

A. K¥ thuat kénh ao VC (Virtual Circuit) sir dung trong cac mang khong lién két
B. Kj¥ thuat kénh ao VC sir dung trong cac mang hudng lién két

C. Ky thuat kénh a0 VC sir dung trong cac mang chuyén mach kénh.

D. Ky thuat kénh ao VC st dung trong cdc mang chuyén goi X25.

Cau hoi
1. Hay trinh bay muc tiéu va img dung mang may tinh.
2. Hay phat biéu cac loi ich khi ndi may tinh thanh mang.
3. Hay trinh bay tong quat vé xu hudng phat trién cac dich vu mang.
4. Hiéu thé nao 1a mang mdy tinh. Hay trinh bay tom tit chtrc ning cac thanh phan chu yéu
cua mot mang may tinh ?.
5. Hay trinh bay khai quat vé cic dic trung co ban cia dudong truyén: Bing thong
(bandwidth), thong lugng (throughput) va suy hao (attenuation).
6. Khai quat cic dic trung co ban ciia cic phuong tién truyén: Cap dong truc (Coaxial
cable), cap xoan doi (Twisted pair cable), cap soi quang (Fiber optic cable).
7. Hay trinh bay c4u trac kiéu diém - diém (Point to Point).
Trong ky thuat chuyén mach kénh, vai trd dia chi nhu thé nao ?.
9. Hay trinh bay kiéu quang béa (Point to Multipoint, Broadcast).
10. Trinh bay wu, nhuge diém cic phuong thirc quang ba tinh va dong, Quang ba dong tap
trung va phan tan ?.
11.  Nhitng khéac biét co ban giita kiéu diém - diém va quang ba ?.
12. Hiéu thé nao 1a giao thuec, vai tro ctia giao thuc trong truyén thong ?.
13.  Trinh bay cac chirc nang cta giao thuec.
14. Mang cuc bo LAN (Local Area Networks) va cac dac trung co ban cua nd
15. Hay trinh bay cdu trac mang hinh BUS, RING va STAR.
16. Sy khac nhau co ban gitra mang hinh BUS va mang hinh RING ?.
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17.
18.
19.
20.
21.
22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
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Hay trinh bay nhirng déc trung co ban ctia cac mang LAN khong day ?.
Mang do6 thi MAN (Metropolitan Area Networks) va déc trung co ban cia no.
Mang di¢n rongWAN va nhiing ddc trung cia mang dién rong.
Hiéu thé nao 14 lién mang (Internetworking). Mang WAN 1 mét lién mang ?.
Chtrc nang cua cac thiét bi két ndi lién mang.
HUB 14 thiét bi két ndi lién mang .
Chtre ning ctia bd dinh tuyén ROUTER. C6 thé thay thé HUB trong két ndi lién mang. Vi
du minh hoa ?.
Hiéu thé nao 1a dich vu hudéng lién két (Connection - Oriented) va khong lién két
(Connectioless). Hay cho thi du minh hoa.
Nguyén tic hoat dong ctia mang chuyén mach kénh (Circuit Switched Networks).
Trinh bay wu, nhuoc diém cua ki thuat chuyén mach kénh.
Trinh bay nguyén tic hoat dong ctia mang chuyén mach géi (Packet Switched Networks).
Vi sao néi k¥ thuat chuyén mach géi c6 hiéu suit kénh truyén cao, vi sao ?.
Uu nhuoc diém cua ki thuat chuyén nach goi 2.
N6i mang chuyén mach géi 1a mang X25 2.
K§ thudt chuyén mach goi nhiéu vu diém hon k¥ thuat chuyén mach kénh, vi sao .
Trinh bay phuong thire Datagram.
Trinh bay phuong thirc kénh 40 VC (Virtual circuit)
So sanh uu, nhugc ctia phuong phap kénh ao va Datagram.
Phuong thirc kénh a0 va chuyén mach kénh khac nhau, gidng nhau ?.
Vi sao mang chuyén mach géi c¢6 toc do trao d6i thong tin nhanh hon tdc d6 trao ddi thong
tin trong mach chuyén mach tin béo.

Hiéu thé nao 1a cAu trac mang Client/Server, Peer to Peer ?



Chirong 2: Kién triic mang va mé hinh két néi cac hé thong mé OSI

CHUONG II: KIEN TRUC MANG VA MO HINH
KET NOI CAC HE THONG MO OSI

Noi dung ctia chuong nay s& trinh bay cac khai niém vé kién tric phan ting va mo hinh két
noi cac hé thong mé OSI (Open System Interconnection) voi muc tiéu két noi cac san pham cua
cac hang san xuat khac nhau. M6 hinh OSI 1a giai phap cho cac van dé truyén thong gilra cac may
tinh va dugc thiét ké theo quan dieém c6 cau tric da tang. Mdi mot tang thuc hi¢én mét s6 chuc
nang truyén thong, cac tang dugc x€p chong lén nhau, goi 1a chong giao thuc, thuc hién céc tién
trinh truyén thong hoan chinh. Gitra cac tang ké nhau dugc xac dinh béi giao dién bang cac ham
dich vu nguyén thuy. Noi dung géom cac phan nhu sau:

e Céc to chirc chuan hoa mang
Mo hinh kién trac da tﬁng va cac quy tic phan tﬁng.
Mo hinh két ndi cac hé thong mé OSI .

Nhirng véan dé co ban thiét ké mé hinh kién tric.

Danh gia d6 tin cdy cua mang.

Mot sO mo6 hinh kién tric chuan khac.

2.1. Céc to chirc tiéu chuian héa mang may tinh
2.1.1. Co s6 xuét hién kién triic da ting

Su khéc biét v& kién tric mang di gy tro ngai cho ngudi sir dung khi két ndi lién mang,
anh huong dén stc san xuat va tiéu thu cac san phdm vé mang. Can xay dung mo hinh chuan lam
co s& cho cac nha nghién ctru va thiét ké mang tao ra cic san phim mé& vé mang va tao diéu kién
cho viéc phat trién va st dung mang. Vi vay cac td chire tiéu chuin quéc té d3 ra doi. Cac nha san
xuat dd co tiéng noi chung cho cac san pham cua ho, d6 1a cac chuan, cac khuyén nghi quy dinh
thiét ké va san xuét cac san pham mang.

2.1.2. CAc tb chire tiéu chuin

ISO (International Standards Organization): T6 chic tiéu chuan qudc té hoat dong dudi su
bao trg cua Lién Hi€p Quéc. Chia thanh nhiéu ban k¥ thuat- Technical Commitee- ky hiéu 1a TC,
trong d6 ban TC97 dam nhén viéc nghién ciru chuan hod xir 1y théng tin. Cac san pham cua nd goi
1a cac chuan- Standard - M6 hinh OSI - Open Systems Interconnection 14 san phdm dién hinh cua
t6 chuc nay.

CCITT (International Telegraphand Telephone Consultative Commintte): Uy ban tu van dién
tin & dién thoai qudc & nay 1a Hiép hoi Vién théng québc té ITU (International Telecommunication
Union). La t6 chirc bao gdm céac co quan Buu chinh Vién thong cuia cac nude. Cac san pham duge
goi 1a cac khuyén nghi (Recommendation):
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- Khuyén nghi logi V: Tép céc tiéu chuan vé truyén dit liéu bang Modem: V21 téc d6 300
bps, V32 toc d§ 9600 - 14.400 bps, V90, V92 cho tdc do 56 Kbps.

- Khuyén nghi logi X: Tap cac tiéu chuén lién quan dén mang truyén s liéu. Quy dinh cac
thu tuc giao dién nguoi st dung va giao di¢n mang: X21, X25,...

- Khuyén nghi logi 1: Céc tiéu chuén lién quan dén mang ISDN

- [EEE (Institute of Electronical And Electronic Engineers): Vién cac k¥ su dién va dién tu.
Tap céac thu tyc tang vat ly.

2.2. M6 hinh kién tric da ting

Cac mang may tinh dugc thiét ké va cai dit theo quan diém c6 cdu trac da tang. Mdi mot
thanh phan ctua mang dugc xem nhu mot hé théng gdm nhidu ting va moi mot ting bao gdm mot
s6 chuc nang truyén thong. Cac ting dugc chong 1én nhau, sb lugng va chirc ning ciia cac ting
phu thudc vao cac nha san xut va thiét ké. Tuy nhién quan diém chung 13 trong mdi tang c6 nhiéu
thuc thé (cac tién trinh) thuc hién mot s6 churc nang nham cung cfip mét sd dich vu, thu tuc cho
cac thuc thé t?mg trén hoat dong.

2.2.1. Cac quy tic phén ting

Té chirc tiéu chuan qudc té ISO quy dinh cac quy tic phan tAng nhu sau:

- Khong dinh nghia qua nhiéu tang, s6 luong ting, vai trd va chirc ning cta cac tang trong
mdi hé thdng ctia mang 13 nhu nhau, khong qué phuc tap khi xac dinh va ghép ndi cac ting. Chirc
ning cac ting doc 14p v6i nhau va c6 tinh mo.

- Trong mdi hé thng, can xac dinh rd mbi quan hé giita cac tang ké nhau, mbi quan hé nay goi
1a giao dién tang (Interface). M6i quan hé ndy quy dinh nhimg thao tic va dich vu co ban ma tang ké
dudi cung cap cho tang ké trén va s6 céc twong tic qua lai giita hai ting ké nhau 1a nho nhat.

- Xéc dinh mdi quan hé giita cac dong ting dé thong nhat vé cac phuong thirc hoat dong
trong qua trinh truyén thong, méi quan hé d6 1a tp cac quy tic va cac thoa thuan trong hoi thoai
giita cac hé thong, goi 1a giao thuc tang.

- Dit liéu khong dugc truyén truc tiép tir ting thir i ctia hé théng phat sang tang thir i ciia hé
thdng nhén (trir tang thap nhit- ting vat 1y) ma dugc chuyén tir ting cao xubng tang thap nhit bén
hé théng phat va qua duong truyén vat 1y, dir liéu 1a chudi bit khong cau tric duoc truyén sang
tang thap nhat ctia hé thong nhan va tir d6 dir liéu dugc chuyén nguoc 1én cac ting trén. Giira cac
dong ting xac dinh lién két logic, giita cac tang vat 1y c6 lién két vat Iy.

Nhu vay mdi mot ting c6 hai quan hé: quan hé theo chiéu ngang va quan hé theo chiéu doc.
S6 lwong cac ting va cac giao thirc ting dwoc goi 1a kién trac mang (Network Architecture).

Quan hé theo chiéu ngang phan anh su hoat dong cua cac dong tang. Cac dong tang trude
khi trao doi thong tin véi nhau phai bat tay, hoi thoai va théa thuan véi nhau bang cac tham sb cia
cac giao thirc (hay 1a thu tuc), duoc goi 14 giao thirc ting.

Quan hé theo chiéu doc 1a quan hé giita cac tang ké nhau trong cing mot hé thong. Giira
chung ton tai giao dién xac dinh céc thao tic nguyén thity va cac dich vu tang dudi cung cap cho
tang trén. Puoc goi 13 giao dién tang.
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Trong mdi mot tﬁng c6 mot hodc nhiéu thuc thé (Entity) hoat dong. Cac thuc thé c6 thé 1a
mot tién trinh (Process) trong mot hé da xir 1y, hodc ¢ thé 1a mot chuwong trinh con....Chung thuc
hién cac chirc ning ciia ting N va giao thirc truyén thong véi cac thuc thé dong tang trong cac hé
thdng khac. Ky hiéu N_Entity 1a thyc thé tang N.

Céc thuc thé truyén thong véi cac thuc thé tang trén né va cac thyuc thé tang dudi nd thong
qua cac diém truy nhap dich vu trén cac giao dién SAP (Service Access Point). Céc thyuc thé phai
biét nd cung cp nhiing dich vu gi cho cac hoat dong ting trén ké nd va cic hoat dong truyén
thong cua nd duge sir dung nhitng dich vu gi do tang k& dudi nd cung cip thong qua cac 101 goi
ham qua cac diém truy nhdp SAP trén giao dién céc tang.

Khi mé ta hoat dong cta bét ky giao thirc nao trong mé hinh OSI, can phai phan biét dugc
cac dich vu cung cp boi ting ké dudi, hoat dong bén trong ciia tang va cac dich vu ma né khai
thac. Su tach biét giira cac tng gitp cho viéc bd sung, stra d6i chirc ning cia giao thirc ting ma
khong anh huong dén hoat dong cua cac tang khac.

H¢ théng A Hé théng B
Giao thirc tang N
Giao dién Tang N Tang N
tang N/N-1 —» : N 4
Giao thuc tang N -1 ;
Ting N-1 1ao thire tang Ting N-1
,;, ) Giao thirc ting 2 T '2
Giao dién ang =« > Tame
tang 2/1  ——» | Giao thirc tang 1 :
Tang 1 |« »  Tang 1
Duong truyén vat 1y
.I.-> .-III-II.-II.-II.-II.-II.-II.-II.-II.-II.-I..-..’ III.:

Hinh 2.1 Mé hinh kién tric phin ting

2.2.2. Luu chuyén thong tin trong kién tric da ting

Hinh 2.2 12 mét vi du minh hoa cho sy luu chuyén thong tin trong mang may tinh két nbi
giita 2 hé thong A va B gom N=5 tang.
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Hé thong A Hé thong B
Giao thirc tang 5
(5 M M
l Giao thirc ting 4 T
@ Ha[m ] >

/ Giao thtc ting 3 /\
H4({M;| |Hs|Hy4

3 Hs|Hy M| [Hs|[Hy|My[ & > H; M,
l l Giao thtrc ting 2 T T
(2) Ho|Hs | Ha My T | [Hy | Hs | Hy M| To [€7% [Hy | Hs |Hy M| To | |H, [Hs | Hy M| T,

| o/ 1

Pudng truyén vat Iy

Hinh 2.2 Vi du vé Iwru chuyén thong tin

2.2.3. Nguyén tic truyén thong dong tang

Pé truyén thong dong ting, goi tin khi chuyén xudng qua cac tang s& dugce bd sung thém
vao phan dau bang thong tin diéu khién cua tang. Viéc thém Header vao dau cac goi tin khi di qua
mdi ting trong qua trinh truyén dit liéu dugc goi 13 qua trinh Encapsulation. Qua trinh bén nhan
s& dién ra theo chidu nguoc lai, khi di qua cic tang, goi tin s& tach thong tin diéu khién thudc né
truée khi chuyén dit liéu 1én tang trén.

Pon vi dit liéu dwoc sir dung trong cdc tang bao gom

- Théng tin diéu khién giao thite PCI (Protocol Control Information): Thong tin dugc thém
vao dau cac goi tin trong qua trinh hoat dong truyén thong cua cac thyc thé. Ky hiéu N _PCI la
thong tin diéu khién tang N.

- Pon vi dit liéu dich vu SDU (Service Data Unit): La don vi dit lidu truyén thong gitra cac
tang k& nhau. Ky hiéu N_SDU la don vi dit liéu truyén tir ting (N+1) xudng tdng N chua thém
thong tin diéu khién.

- Don vi dir lieu giao thuc PDU (Protocol Data Unit) : Pon vi dit li¢u giao thtc tﬁng. Ky
hi¢u PDU = PCI + SDU, nghia la don vi dir li¢u giao thirc bao gém thong tin diéu khién PCI duoc
thém vao dau don vi dit liéu dich vu SDU.

2.2.4. Giao dién tang, quan hé cic ting ké nhau va dich vu

Chtre ning cua cac tang 1a cung cip dich vu cho tang trén ké né. Trong mdi tang c6 mot hay
nhiéu thuc thé. Thuc thé & télng N thuc hién cac dich vu ma tﬁng N+1 yéu cau st dung, Cac thuc
thé trao d6i dich vu voi nhau qua cac diém truy cap dich vu SAP (Service Access Points). Cac
thuc thé ting N cung cép dich vu cho tang N+1 qua cac SAP trén giao dién N+1/N. Mdi mot SAP
c6 mét nhéan dang duy nhét.
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tf

Tﬁng N
N - PCI N -SDU N - PCI N- SDU
N -PDU N -PDU
(N-1) PCI (N-1) SDU (N-1PCI (N-1) SDU
(N-1) PDU (N-1)PDU
A

Hinh 2.3 Khai niém giao dién va dich vu trong méi truong cic hé thong mé

Hai tang trao d6i thong tin voi nhau phai ¢ nhitng thoa thuan vé thiét 1ap cac quy tic giao
dién. Thuc thé cta ting N+1 chuyén mot PDU t6i thuc thé ting N qua SAP. PDU bao gém mot
don vi dir liéu dich vu SDU va théng tin diéu khién PCI. SDU la thong tin gtri qua mang t6i thuc
thé dong tang va sau d6 dua 1én tang N+1. Néu d6 dai ciia SDU 16n hon d6 dai quy dinh, cac thuc
thé ting N chia SDU ra nhiéu g6i nho cé d6 dai quy dinh va thém Header PCI vao mdi goi tin.
Header ciia PDU duoc cac thuc thé déng tﬁng nhan dang PDU nao chtra dit liéu va PDU nao chira
thong tin diéu khién.....

Hinh 2.3 minh hoa giao di¢n va dich vu trong cac tﬁng ké nhau. Nhu d biét, thuc thé & téng
N tir hé thong A khong thé truyén dir liéu truc tiép sang tang N cua hé thong B ma phai chuyén
tudn ty xudng cac ting dudi nd, cho toi ting thip nhit, ting vat 1y. Bang phuong tién truyén vat
ly, dir liéu 12 nhimng chudi bit 0 va 1 duoc truyén sang ting vét 1y ciia hé thong B. Tir day dir lidu
duoc chuyén 1én céc tang trén.

2.2.5 Dich vu va chit lugng dich vu

Tang N s& phai biét sir dung dich vu nao cta ting N-1 va cung cip nhing dich vu gi cho
tang N+1. Qua trinh cung cdp dich vu thong qua cac diém truy nhap SAP trén cac giao dién ting
N/N+1. C6 hai loai dich vu khac nhau: dich vu hudng lién két (Connection Oriented) va dich vu
khong lién két (Connectionless).

a. Dich vu hwéng lién két (Connection Oriented): Cac dich vu va giao thic trong cac mé
hinh hé thong m& thyc hién truyén thong 3 giai doan theo thir ty thoi gian nhu sau:
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Thiét ldp lién két: Mot kénh logic duoc thiét 1ap giita cac thuc thé dong ting cua hai hé
thdng khac nhau. Ching s& dam phan, thwong lugng v&i nhau vé tip cac tham sb va sir dung céac
tham s nay nhu thé nao trong qua trinh truyén sé liéu.

Truyén dir liéu: Dit liéu dugc truyén giita hai ting dong tang theo co ché kiém soat va quan
ly qua trinh truyén dir li€u, thyc hién viéc ghép kénh, cat hop dir li¢u... bao dam duogc thu tu
truyén, phét hién 15i, kiém soat luéng dir liéu, phat hién tic nghén thong tin...nham tang cuong do
tin cdy cao va hiéu suat truyén.

Gidi phéng lién két: Sau khi két thuc qua trinh truyén dir liéu, cac tai nguyén cia hé thong
dugc cap phat cho qua trinh thiét 1ap lién két va truyén dit liéu s& duoc gidi phong, san sang cip
phat cho lién két tiép theo.

Hinh 2.4 minh hoa phuong thtc truyén hudng lién két trong cac dich vu thoai.

Giai doan Chudng reo (yéu cau két ndi )
Thiét 1ap >
lién keét
_ Pam thoai (truyén dit lidu
Giai doan al (truy u)

Truyén dir liéu

Két thuc cude goi (ngét lién lac)

»
»

Giai doan
Giai phong
lién két

A

Hinh 2.4 Vi du hoat dong két ndi lién két

b. Dich vu khong lién két (Connectionless): Dich vu khong lién két khong can tiéu tén
thoi gian dé thiét 1ap lién két va giai phong lién két gitra cac thuc thé dong tang. Khong yéu ciu
kiém soat ludng dir lidu, dir lidu duge truyén véi téc do cao d6 nhung do tin cdy thap. Khong
truyén lai trong truong hop xay ra 16i dudng truyén. Cac dich vu khong lién két phi hop véi cac
yéu cau truyén dung luong khong 16m, cic cudc trao doi thong tin rai rac va doc lap.

Moi dich vu duoc dic trung béi chét luong dich vu. Mot sb dich vu yéu cau c6 do tin cay
cao, bang cach yéu cau thyc thé dich giri xac nhan phan hdi sau khi nhan goi tin. Vi vay may thu
luén bao dam géi tin da dén dung va khong dé mét dir lidu. Xir 1y x4c nhan phan hoi doi hoi phai
cheén thém vao goi tin mot ) thong tin diéu khién va lam ting thoi gian tré. Mot loai dich vu
hudng lién két tin cay 1a dich vu truyén file v6i yéu cau moi bit giri dén déu chinh xéac va ding thi
tu nhu khi gti di. Mot s6 loai dich vu chép nhéan c6 mot sb 13i nhung yéu cau yéu cau do tré nhé
nhu thoai sd, video. Vi dich vu loai nay thi khong can xac nhan c6 bao nhan, nhim dé giam thoi
gian tré tai cac nit.

Ngoai dich vu hudng lién két va khong lién két, con c6 kiéu dich vu hoi-dap. May giri s&
giri cac thong tin chtra yéu cu xac nhén trong cac goi tin va yéu cau may nhan tra 10i. Khi may
nhan nhan dugc gbi tin, s& gui cac tra 101 dén may gii. Dich vu hoi-dap dugc st dung truyén
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thong trong md hinh khach-chi (Client-Server). May khach (Client) giri cac yéu cau cho may chu
(Server) va may chu tra 151 két qua cho may khéch.

Dich vu Vidu
Hu’?gg Truyén/nhan cac géi tin, yéu cau c6 xac nhan.  Gui cac trang sach theo dung thir ty.
Le(éi Truyén/nhan dong byte, yéu cau ¢ xac nhan. Truy nhép va khai thac tir xa.
Két ndi khong yéu cau c6 xac nhan. Céc dich vu thoai sb
Khéng Datagram khong xac nhan Thu dién tir, nhin tin
liéP Datagram c6 xac nhan Thur ¢6 ding ky, thu khan
ket Hoi-bap Céu truy vén trong co s¢ dir liéu

Hinh 2.5 Cic loai dich vu khéic nhau huéng lién két va khong lién két

2.2.6. Cac ham dich vu nguyén thuy (Primitive)

Viéc cung cap va nhan cac dich vu giira cac thuc thé trong cac tang ké nhau thong qua viée
goi cac ham dich vu nguyén thuy. Mot dich vu dugc dac ta hinh thirc bang nhiéu ham dich vu
nguyén thuy. Cac ham dich vu nguyén thuy st dung dé dinh nghia sy tuong tac gitta cac tang ke
nhau, chi rd chirc nang can thuc hién va st dung dé chuyén dir li€u va thong tin di€u khién. Cu thé
hon, cac ham dich vu nguyén thuy la dic ta cac thao tac can thuc hién mdt yéu cau hay tra 161 mot
yéu cau cua cac thuc thé dong tang.

C6 bon kiéu ham dich vu nguyén thiy co ban:

1. Request (Yéu cﬁu): Pugc mot thuc thé su dung goi mdt chic nang, yéu cAu céc
phuong ti¢n cung cap dich vu mang.

2. Indication (Chi b4o): Puge mdt thuc thé chi bao yéu cu cung cép dich vu. Chi bao
yéu cau bang céch:
- Goi mot churec nang nao do.
- Chi bao mdt churc nang da duogc goi tai mot diém SAP.

3. Response (Tra 16i): Duoc thuc thé yéu cau sir dung hoan tit mot chire ning di duoc
goi bdi ham Indication tai di€ém truy nhap dich vu.

4. Confirm (Xac nhén): Pugc thuc thé cung cép dich vu stir dung dé xac nhan hoan tat
cac thu tyc da dugc yéu cau tu trude bdi ham dich vu nguyén thuy Request.

Hinh 2.6 minh hoa nguyén 1y hoat dong cua cadc ham dich vu nguyén thuy.

Trong hé thong A:

- Tang (N+1) giri ham Request xudng tang N qua SAP trén giao dién (N+1)/N.

- Tai tang N, kién tao mot don vi dir liéu giri yéu ciu sang ting N cua hé thong B qua giao
thire tang N.
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Trong hé thong B:

- Tang N nhan duoc yéu cau, chi bao- 1én ting (N+1) bang ham Indication qua SAP trén
giao di¢n (N+1)/N .

- Tang (N+1) tra 10 tang N bang ham Response qua SAP ciia giao dién 2 tang.

- Tang N, kién tao mot don vi dit liéu giri tra 101 sang tang N cua hé thong A qua giao thirc
tang N.

Nhan tra 10i, tang N ciia hé thong A guri x4c nhan Ién tang (N+1) bang ham Confirm qua
SAP trén giao di¢n. Két thuc giao tac gitra 2 h¢ thong.

Qua trinh yéu cau thiét 1ap lién két giita cac thuc thé ddng ting cd thé co xac nhén
(Confirmed) hoac khong c6 xac nhan (Unconfirmed).

System A System B
(N+1) - Layer N+1) - Layer
Dl b o
========== ==“==========================:: ='-‘!========:
S —
% o z 5
) = & =
A I R i s | A8
mE========= P A EEEEE R i R R R R A Rt R Rtk EEEEEEEE] P :::?:::::::
v
v >
N - Layer Giao thiic tang N N - Layer

Hinh 2.6 So' dd nguyén 1y hoat dong ciia cac ham nguyén thuy

2.2.7. Quan hé giira dich vu va giao thirc

Mdi mot 16p giao thic ¢ hai dac trung: ddc trung dich vu va déc trung giao thuc. Dac
trung dich vu 1a cac tham s dich vu trong cac ham nguyén thuy. Thong qua cac tham sé dich vu
ma cac ting & trén co thé giao tiép v4i dong ting trong hé thong khac. Pic trung giao thirc bao
gf)rn: Khuon dang PDU, céc tham s6 dich vu st dung cho mdi mot loai PDU va phuong thirc hoat
ctia thuc thé giao thie.

Dich vu va giao thuc 1a nhitng khai niém khac nhau. Mot dich vu 1a mot tap cac cac thao tac
clia cc thuc thé (th tuc..) cia ting cung cap dich vu cho cac hoat dong cac thuc thé cua tang trén
ké no6. Dich vu téng dugc dinh nghia trong sudt d6i voi dbi tuong su dung dich vu. Nguogc lai, mot
giao thirc 13 mot tap cac quy tic, quy ude vé két ndi, ngir nghia, dinh dang, ¥ nghia cua khung, goi
hodc ban tin... duoc cac thuc thé dong tang dam phan, thuong lwong v6i nhau. Cac thuc thé st
dung giao thuc dé thuc hién su xac dinh cac dich vu.
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Tang N+1 N N N+1
Request I
e B g Indication
Cornfirmed e ] >
(c6 xéac nhan) =
————————— /
/ T 1 Respone
Cornfirm 4
=
=3
Uncornfirmed g,
(khoéng xac nhan) > | . B e/ >
Request l Indication

Hinh 2.7 Biéu dién thoi gian cac ham dich vu nguyén thiy

2.3 M6 hinh két ndi cac hé thong mé OSI (Open System Interconnection)

M5 hinh két ndi cac hé thong mé OSI 1a mo hinh cin ban vé cac tién trinh truyén thong,
thiét 1ap céc tiéu chuan kién trac mang & mic Qudc té, 14 co so chung dé cac hé thong khac nhau
c6 thé lién két va truyén théng dwoc véi nhau. M6 hinh OSI 6 chiic cac giao thirc truyén thong
thanh 7 ting, mdi mot tang giai quyét mot phan hep cua tién trinh truyén thong, chia tién trinh
truyén thong thanh nhiéu tang va trong mdi tang co thé c6 nhiéu giao thirc khac nhau thuc hién
cac nhu cau truyén thong cu thé.

2.3.1 Nguyén tic dinh nghia cac ting hé thong mé

Application Protocol
7 Application | » | Tang Ung dun A
bp Presentation Protocol - £ necune
6 Presentation | _ » | Tang Trinh bay
Session Protocol -
5 Session < > Tang Phién
Transport Protocol : :
4 Transport < » | Tang Van chuyén
Network Protocol ‘
3 Network < : > Tang Mang
Data Link Protocol
2 i < : > A ién ké
Data link Physiccal Protocol Tang Lién két
1 Physical < > Tang Vit Iy
i DPuong truyén vat ly i

Hinh 2.8 Mé hinh két ndi cac hé théng mé OSI
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Mo hinh OSI tuan theo cac nguyén tic phan ting nhu sau:

- Mo hinh gébm N =7 tang. OSI 14 h¢ théng ma, phai c6 kha ning két ndi v6i cac hé thong
khac nhau, twong thich véi cac chuén OSI.

- Qua trinh x1r Iy cac img dung duoc thuc hién trong cac hé théng md, trong khi van duy tri
dugc cac hoat dong két ndi giita cac hé thong.

- Thiét 1ap kénh logic nham thyc hién viéc trao doi thong tin giita cac thuc thé.

2.3.2. Cac giao thirc trong moé hinh OSI

Trong md hinh OSI cé hai loai giao thirc dwoc st dung: giao thirc huéng lien két
(Connection - Oriented) va giao thirc khong lién két (Connectionless).

Giao thirc hudng lién két: Trude khi truyén dit liéu, cac thuc thé dong tang trong hai hé
théng can phai thiét 1ap mot lién két logic. Chiing thuong lugng voi nhau vé tap cac tham sb sé st
dung trong giai doan truyén dir liéu. Dt liéu duoc truyén véi cac co ché kiém soat 181, kiém soat
luéng dir liéu, cét/h(yp dit liéu, nham nang cao d¢ tin cay va hi¢u qua cua qua trinh truyén dir liéu.
Sau khi trao d6i dit liéu, lién két s& dugc hily bo. Thiét 1ap lién két logic s& nang cao do tin ciy va
an toan trong qua trinh trao ddi di liéu.

Giao thirc khéng lién két: Dit liéu duge truyén doc lap trén cac tuyén khac nhau. Véi cac

giao thirc khong lién két chi c6 giai doan duy nhét truyén dir liéu.

2.3.3 Truyén dit liéu trong md hinh OSI

Data | Application Application | Data
H, Data | Presentation Presentation | H, Data
Hp HpData | Session Session | Hp HpData
Hs Hp HpyData | Transport Transport | Hg Hp HyData
Hr Hg Hp HpData | Network Network | Hr Hg Hp HpData
HyHt Hg Hp HpData | Data link Data link | HyHt Hg Hp HpData
110011101010101 | Physical Physical | 110011101010101

100111010101011110100110

— Y
Tang Header Tén dir li¢u
Application Hyu Application Header Message & Packet
Presentation Hp Presentation Header Packet
Session Hg Session Header Packet
Transport Hrt Transport Header Datagram,Segment & Packet
Network Header Hy Network Header Datagram & Packet
Data Link Hp Data Link Header Frame & Packet
Physical Physical Bit

Hinh 2.9: B6 sung phan diu thong diép & tén dir liéu sir dung
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2.3.4. Vai trd va chirc ning chii yéu cac ting

Vai tro & chirc ndng tang g dung (Application Layer) Xac dinh giao dién giira ngudi sir
dung va méi trudng OSI. Bao gdm nhiéu giao thirc ing dung cung cép cac phuong tién cho nguoi
sit dung truy cip vao méi truong mang va cung cip cc dich vu phan tan. Khi cac thyuc thé tng
dung AE (Application Entity) dugc thiét 1ap, nd s& goi dén cac phan tir dich vu tng dung ASE
(Application Service Element). Mdi thuc thé tmg dung c6 thé gdm mot hoidc nhidu cac phan tir
dich vu tng dung. Cac phan tir dich vu tng dung duoc phdi hop trong moi truong cua thuc thé
mg dung thong qua cac lién két goi la dbi twong lién két don SAO (Single Association Object).
SAO diéu khién viéc truyén thong va cho phép tuan tu hoa céc su kién truyén thong.

Vai tro & chirc ndng tang trinh bay (Presentation Layer): Tang trinh bay giai quyét cac van
dé lién quan dén ¢t phap va ngir nghia cta thong tin duge truyén. Biéu dién thong tin nguoi sir dung
phu hop véi thong tin 1am viéc ciia mang va nguoc lai. Thong thuong biéu dién thong tin cac ing
dung ngudn va tmg dung dich c6 thé khac nhau boi cac ing dung duoc chay trén cac hé thong c6
thé khac nhau. Tang trinh bay phai chiu trach nhiém chuyén dbi dix liéu guri di trén mang tir mot loai
biéu dién nay sang mot loai khac. Dé dat dugc diéu d6 n6 cung cip mot dang biéu dién truyén théng
chung cho phép chuyén dbi tir dang biéu dién cuc bd sang biéu dién chung va ngugc lai.

Vai tro & chitc ndng tang phién (Session Layer): Tang phién cho phép nguoi sir dung trén
cac may khac nhau thiét 1ap, duy tri, huy bo va dong bo phién truyén thong gitra ho v6i nhau. Noi
cach khac tang phién thiét 1ap "cac giao dich" gitra cc thuc thé dau cubi.

Dich vy phién cung cap mot lién két giita 2 dau cudi str dung dich vu phién sao cho trao d6i
dir liéu mot cach dong bo va khi két thuc thi giai phong lién két. Str dung thé bai (Token) dé thuc
hién truyén dit liéu, dong bo hoa va hity bo lién két trong cac phuong thic truyén dong thoi hay
ludn phién. Thiét 1ap cac diém dong bo héa trong hoi thoai. Khi xdy ra sy c¢b c6 thé khoi phuc hoi
thoai bat dau tir mot diém dé)ng bo hoa da thoa thuan.

Vai tro & chitc ning tang van chuyén (Transport Layer): La ting cao nhét ¢6 lién quan dén
cac giao thuc trao ddi dir lieu gitta cac hé théng mé, kiém soat viée truyén dir liéu tor mut té1 mut
(End- to -End). Thu tuc trong 3 tﬁng dudi (vat 1y, lién két dir liéu va mang) chi phuc vu viéc
truyén dir liéu giita cc tang ké nhau trong timg hé thdng. Cac thyc thé dong tang hoi thoai,
thuong lwong v6i nhau trong qua trinh truyén dir lidu.

Tang van chuyén thye hién viéc chia cac goi tin 16n thanh cac géi tin nho hon trude khi giri
di va danh sb cac goi tin va dam bao chiing chuyén theo dung thir tw. La tang cudi ciing chiu trach
nhiém vé& murc d6 an toan trong truyén dir liéu nén giao thirc ting van chuyén phu thudc nhidu vao
ban chit cia ting mang. Tang van chuyén c6 thé thuc hién viéc ghép kénh (multiplex) mot vai
lién két vao ciing mot lién két ndi dé giam gia thanh.

Vai tro & chirc ndng tang mang (Network Layer): Thuc hién cac chic ning chon dwong
(Routing di cho cac goi tin tir ngudn tdi dich co thé trong cting mot mang hodc khac mang nhau.
Puong co thé dugc cd dinh, cling co thé duoc dinh nghia khi bt dau hoi thoai va c6 thé duong di
1a d6ng (Dynamic) co thé thay ddi voi timng goi tin tuy theo trang thai tai tirc thoi ctia mang. Trong
mang kiéu quang ba (Broadcast) routing rat don gian.
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Mot chirc ning quan trong khac cia ting mang la chic nang diéu khién tic nghén
(Congestion Control). Néu c6 quéa nhiéu goi tin cung luu chuyén trén cing mot dudng thi c6 thé
xay ra tinh trang tic nghén. Thyc hién chirc ning giao tiép giita cdc mang khi cac goi tin di tir
mang nay sang mang khac dé ti dich.

Vai tro & chirc ning tang lién két dir liéu (Data link Layer): Chirc ndng chu yéu cua tang
lién két dir lidu 1a thuc hién thiét 1ap cac lién két, duy tri va huy bo cac lién két dir liéu. Kiém soat
16i va kiém soat luu luong.

Chia théng tin thanh cac khung thong tin (Frame), truyén cac khung tuan ty va xu 1y cac
thong diép xac nhan (Acknowledgement Frame) tir bén may thu giri vé. Thédo g& cac khung thanh
chudi bit khong cdu triic chuyén xubng ting vat Iy. Tang 2 bén thu, tai tao chudi bit thanh cac
khung thong tin. Pudng truyén vat Iy co thé gay 16i, nén ting lién két dit liéu phai giai quyét van
dé kiém soat 151, kiém soat ludng, kiém soat luu luong, ngian khong dé nat ngudn gy “ ngap lut”
dir liéu cho bén thu 6 toc do thap hon. Trong cac mang quing b4, ting con MAC (Medium Acces
Sublayer) diéu khién viéc truy nhap dudng truyén.

Vai tro & chite ndng tang Vat 1y (Physical layer): Tang vat 1y 1a tang thap nhit trong mo
hinh 7 16p OSI. Cac thuc thé tang giao tiép v6i nhau qua mot dudng truyén vat ly. Tang vat 1y xac
dinh cac chtrc nang, tha tuc vé dién, co, quang dé kich hoat, duy tri va giai phong cac két ndi vat
ly gitra cac hé théng mang. Cung cép cac co ché vé dién, co ham, thi tuc ...nhdm thuc hién viéc
két nbi cac phan tir ciia mang thanh mot hé thng bang cac phuong phap vat ly. Bam bao cho cac
yéu clu vé chuyén mach hoat dong nham tao ra cac duong truyén thuc cho cac chudi bit thong tin.
Céc chuan trong tang vat 1y 1a cac chuin xac dinh giao dién ngudi sir dung va mdi trudng mang.
Cac giao thic ting vat 1y c6 hai loai truyén di bd (Asynchronous) va truyén dong bo
(Synchronous).

Toém tat chirc ndng cac tang nhu sau:

Tang Chtre nang chi yéu Giao thirc
7- Application | Giao tiép nguoi va moi trudng mang Ung dung
6-Presentation | Chuyén d6i cu phap dir lidu dé dap umg yéu ciu truyén | Giao thirc
thong cua cac tng dung. Bién d6i ma
5-Sesion Quan 1y cac cudc lién lac giira cac thuc thé bang cach thiét | Giao thirc
1ap, duy tri, ddng bo hoa va huy bo cac phién truyén thong | phién
gilta cac iing dung
4-Transport Van chuyén thong tin giita cac may chu (End to End). | Giao thirc
Kiém soat 16i va ludng dit liéu. Van chuyén
3-Network Thuc hién chon dudng va dam bao trao doi thong tin trong | Giao thirc
lién mang v6i cong nghé chuyén mach thich hop. Mang
2-Data Link Tao/gd bo khung thong tin (Frames), kiém soat ludng va | Thu tuc
kiém soat 16i. kiém soat
1-Physical Pam bao cac yéu cau truyén/nhan cac chudi bit qua cac | Giao dién
phuong ti¢n vat ly. DTE - DCE
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2.4. Mt s6 kién tric khac
2.4.1. Systems Nework Architecture (SNA)

Kién trac mang SNA duoc cong ty IBM thiét ké, dic ta kién triic mang xur 1y dit liéu phan
tan. Giao thtrc dinh nghia céc quy tic, cac tién trinh cho sy twong tac giita cac thanh phan trong
mang nhu may tinh, terminal va phan mém.

- Mang SNA sir dung kién trac 6 ting: tangl- Physical Control (X21,RS-232), tang 2-Data
Link Control (SDLC) , ting 3- Path Control (chon dudng va kiém soat dit liéu), ting 4 -
Transmission Control (kiém soat truyén), tang 5- Data Flow Control (kiém soat ludng) va ting 6 -
Function Management (quan tri).

- Chirc nang ctia cic node trong mang: Node loai 5- kiém soat tai nguyén mang va cac dich
vu mang, goi la node Host. Node loai 4 dinh tuyén va diéu khién luéng dir liéu. Node loai 2.0 va
2.1 1a céac loai node ngoai vi dugc ndi véi node loai 4 hodc loai 5. Day 1a node diéu khién cum va
l1a bo xur 1y phan tan.

2.4.2. Internetwork Packet Exchange/Sequenced Packet Exchange (IPX/SPX)

Giao thirc IPX/SPX duoc cong ty Novell thiét ké sir dung cho cac san phim mang ctia chinh
hang. SPX hoat dong trén tang Transport ciia OSI, ¢6 chirc nang bao dam dg tin cdy cua lién két
truyén thong tir mat dén mat. N6 dam bao chuyén giao cac gbi tin diing trinh ty, dung dich nhung
khong co vai tro trong dinh tuyén. IPX tuan theo chuian OSI, hoat dong tﬁng mang, chiu trach
nhiém thiét 1ap dia chi cho cac thiét bi mang. No 1a giao thirc dinh tuyén, két hop vdi cac giao
thirc Routing Information Protocol (RIP) va Netware Link Services Protocol (NLSP) dé trao d6i
thong tin dinh myén véi cac bo dinh myén lan can.

2.4.3. AppleTalk

La kién tric mang do hiang Apple Computer phat trién cho ho cic may tinh ca nhan
Macintosh. Giao thuc AppleTalk cling dugc phat trién trén tang vat Iy cua Ethernet va Token Ring.

- Cac vung t6i da trén mot phan mang: Phase 1 1a 1; Phase 2 1a 255 .

- Céc node t6i da trén mdi mang: Phase 1: 254; Phase 2: khoang 16 triéu.

- Dia chi dong duya trén céc giao thitc truy nhap : Phase 1: Node ID; Phase 2: Network *
Node ID; Phase 1&2: LocalTalk , Phase 1: Ethernet; Phase 2: IEEE 802.2, IEEE 802.5.

- Pinh tuyén Split-horizon: Phase 1: khong; Phase 2: c6.
2.4.4. Digital Network Architectur (DNA)

Kién trac mang DNA 1a san pham cua hang Digital Equipment Corporation. Pic biét
Digital két hop voi cdc hing Intel va Xerox phat trién cac phién ban Ethernet, trong d6 ¢
Ethernet Version 2.

2.4.5. Ho IEEE 802 (Institute of Electrical and Electronic Engineer)
La chuén cho kién tric cac mang LAN, WAN va MAN:
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- Chuén IEEE 802.2 dinh nghia mdt tang con LLC dugc giao thirc ting dudi st dung. Giao
thirc tang mang co thé thiét ké doc 1ap voi tang vat 1y.

- Giao thuc tﬁng dudi: 802.3 (1BaseS, 10Base5, 10Base2, 10Basef, 10Broad36, 10BaseT,
10BaseX), 802.4 (TokenBus), 802.5 (Token Ring) , 802.6 , 802.9, 802.11, 802.12.

2.4.6. TCP/IP (Transmission Control Protocol/Internet Protocol)

La ho cac giao thirc cung lam viéc vdi nhau dé cung cép phuong tién tmyén thong lién
mang. Vi lich stir cia TCP/IP gan lién vé1 B§ quoc phong My, nén viéc phan 16p giao thirc TCP/IP
duoc goi 1a moé hinh DOD ( Department of Defense ). Pay 1a ho cac giao thtc dugc st dung pho
bién trén mang Internet, mang tinh m¢ nhat , ph6é dung nhat va dugc ho trg ciia nhiéu hang kinh
doanh. TCP/IP dugc cai dat san trong phan thuc thi UNIX BSD (Berkely Standard Distribution).
Mo hinh DOD gom 4 tang:

- Network Access Layer (truy nhdp mang) twong tmg Physical Layer & Data Link Layer
trong OSI.

- Internetwork Layer: Pinh tuyén goi dit liéu giita cic may chu.

- Host to Host Layer: Két ndi cac thanh phan mang.

- Application Layer: Hb trg cac tmg dung .

Céu héi tric nghiém
1. Céc phat biéu nao vé nguyén tic phan tang 1 ding
A. Chirc ning cac tang doc 1ap véi nhau va co tinh mo.
B. Xac dinh mbi quan hé giita cac tang ké nhau
C. Xéc dinh mbi quan hé giira cac dong tang
D. Dir liéu khong truyén truc tiép giira cac tang dong hé thong (trir ting vat 1y).
E. Ca 4 phat biéu déu ding.
2. Kién trac mang (Network Architecture) la:
A. Giao dién Interface giita 2 tang ké nhau.
B. Giao thirc ting- quan hé dong tang
C. S6 luong tang.
D. Dichvu tﬁng.
E. Tap cac giao dién, s6 luong tang va giao thirc ting- quan hé dong tang
3. Diém truy nhap dich vu SAP (Service Access Point) 12 gi ?
A. Noi trao cung cép dich vu cic tang ké nhau.
B. Noi hoat dong ctia cac dich vu.
C. Noi cung cép dich vu cua tﬁng dudi cho cac hoat dong téng trén.

4. Nhirng phat biéu nao ding:
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A. Cung cép va nhan cac dich vu giira cac thuc thé trong cac tang ké nhau thong qua
viéc goi cac ham dich vu nguyén thuy.

B. Céc dich vy nguyén thuy 1a cac thu tuc trao d6i thong tin.

O

Céc ham dich vu nguyén thuy tuong tac gitra cic ting ké nhau.
D. Cac ham dich vu nguyén thuy dac ta cac thao tac thyc hién yéu cau hay tra 161 mét
yéu cau cua cac thyc thé dong tang.
5. Tang nao xéc dinh giao dién giita nguoi sir dung va méi truong OSI.
A. Tang tng dung
B. Tang trinh bay
C. Tang phién
D. Tang van chuyén
6. Tang nao cung cap mot dang biéu dién truyén théng chung cho phép chuyén dbi tir dang
bi€u dien cuc bd sang bicu dien chung va nguoc lai.
A. Tang mang
B. Tang trinh bay
C. Tang phién
D. Tang vatly
7. Tang nao thiét 1ap, duy tri, huy bo “cac giao dich" giita cac thuc thé dau cudi.
A. Tang mang
B. Tang lién két dit liéu
C. Tang phién
D. Tang vatly
8. Tang nao c6 lién quan dén cac giao thirc trao doi dir lidu
A. Tang mang
B. Tang van chuyén
C. Tang lién két di liéu
D. Tang vatly
9. Nhitng thut ngir nao dung dé mé ta cac don vi dit liéu st dung trong tang lién két dir lidu:
A. Datagram.
B. Packet.(*)
C. Message
D. Frame (*)
10. Tang nao thay doi, duy tri tuyén két ndi gitra cac thiét bi truyén thong.
A. Tang vt Iy.
B. Tang con MAC.
C. Tang con LLC(¥)
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D. Tﬁng mang.
11. Phuwong phép chuyén mach nao str dung mach ao ?.
A. Message.
B. Packet(*).
C. Bit
D. Circuit Switching
12. Tang nao thyc hién ma hoa dir lidu?

A. Tang mang

B. Tang van chuyén.

C. Tang lién két dir licu.
D. Tang phién.

E. Tang tmg dung

F. Tang trinh bay.(*)

13. Tang nao thyc hién ban giao cac thong diép giita cac tién trinh trén cac thiét bi?

>

Tﬁng mang.

w

Tang van chuyén.(*).

)

Tang lién két dir lidu..

o

Tang phién.

m

Tang tng dung.
14. Tﬁng nao thyc hién viéc phan giai dia chi/tén?
A. Téang mang.
B. Téng van chuyén.(*).
C. Tang lién két dit liéu..
D. Tang tmg dung
15. Khang dinh nao dung:
A. Bing thong mang hiéu suit cao khi sir dung ky thuét chon duong DIJKTRA.
B. Bing thong mang hiéu suét cao khi st dung k¥ thuat chon duong BellMan Ford (*).
C. Ca hai két hop.
16. Hoat dong nao co lién quan dén ID giao két
A. Chuyén mach goi.
B. Dinh tuyén.
C. Phét trién phan doan.(*)
D. Piéu khién ludng
17. Khang dinh nao dung:
A. Tang lién két dit lidu xtr Iy luu thong giita cac thiét bi.(*).
B. Tang mang xir Iy luu thong giita cac tién trinh cua tang trén..
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18.

19.

20.

21.

22.

23.

24.
25.

26.
27.

C. Tang Ivan chuyén xur 1y luu thong giira cac thiét bi dau cudi.(*)

D. Tét ca déu ding.
Piéu khién cudc lién lac 1a chirc ning cia tang:

A. Vatly.

B. Tﬁng mang.

C. Tang phién.(*)

D. Tang trinh bay.
Chtrc nang diéu khién phién lam viéc cua mot cude lién lac la:

A. Thiét 1ap tuyén lién két.(*).

B. Phat hién 15i bang CheckSum.

C. Chuyén giao dit liéu.(*)

D. Giai phong cac lién két.(*)
Chtrc nang cua viéc thiét 1ap lién Kkét:

A. Bit dau khi phién truyén thong bi gian doan.

B. Xac minh tén dang nhap va mat khau.(*)

C. Xac dinh cac dich vu can thiét.(*).

D. Phat tin hiéu bao nhan dir liéu.
Chtre ning cua tang trinh bay:

A. Ma hoa dir licu.(*).

B. Trinh bay dir lidu trén céc thiét bi hién thi.

C. Phién dich dir liéu.(*)

D. Chuyén doi dang thtc hién thi.
Chtrc nang cua tang ing dung

A. Dich vu in mang.(*).

B. Céc ung dung ctia ngudi sir dung dau cudi.

C. H¢ khach truy nhap céac dich vu mang.(*)

D. Quang cao cac dich vu.(¥*).
Pung hay sai khang dinh sau: Trong mang LAN hinh BUS, mdi mot may trén BUS déu ¢
dia chi riéng, nhiéu may c6 thé dong thoi gui dit liéu 1én mang ma van ddm bao duoc dir
liéu s€ dén dich?
M5 hinh tham khao OSI chia hoat dong truyén thong thanh..... ting.
Muc dich cia mdi mét tang 1a cung cap cac dich vu cho tang ..... va bao vé cho tang ......
khoi nhitng chi tiét vé cach thtrc dich vu dugc thuc hién. Trong moi tang, cac goi dir licu
dugc bd sung thém thong tin di¢u khién, do 1a cac thong tin vé.....
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28.
29.

30.

31.
32.
33.
34.
35.

36.

37.

38.

39.

Tang Data Link chiu trach nhiém giri...... tir ting Network xudng ting Physical.
Thong tin ...... trong khung dit liéu (Frame) dugc st dung chi 10 loai khung, duong di va
thong tin vé phan doan.
Tang con ...... giao tiép truc tiép voi Card mang va chiu trach nhiém chuyén giao dir liéu
khong 161 gifra hai may tinh trén mang.
Dit liéu dugc phan chia thanh nhiéu .... nho d@é ..... xt 1y dé dang.
Nhiéu giao thirc phdi hop cung thyc hién hoat dong truyén théng, goi la.....
Su lién két ..... s& cho biét ...... clia tang nao dang hoat dong.
C6 ba kiéu giao thirc img voi mo hinh OSI, d6 14 céc loai giao thic....
Giao thirc Gmg dung hoat dong trén tang cao nhat va cung cap trao ddi dir lidu giira cac
chuong trinh tng dung. ?
Khi géi dit lidu dugc truyén giita cac bd dinh tuyén véi nhau, dia chi ngudn va dich cia
tang Data Link bi loai bd va
A. Sau d6 duoc tao lai.
B. tiép tuc dugc gui riéng dé rdi s& dugce tai tao tai node dich.
C. Céc goi tin duge chuyén tiép dua trén do dai tinh bang Byte
D. Goai tin duoc truyén tiép dua trén mac do uu tién.
Chuyén tiép géi dit liéu dya trén dia chi ting con MAC (Media Access Control
A. B0 chuyén tiép
B. Céng giao tiép
C. SONET.
D. SMDS
E. Cau ndi (Bridge)
Tap hop cac giao thirc mang chuyén mach géi
A. B0 chuyén tiép
B. Cong giao tiép
C. SONET.
D. X25
Lién két nhiéu mang sir dung cac giao thirc khac nhau
A. B0 chuyén tiép
B. Cong giao tiép
C. SONET.
D. B0 dinh tuyén.

Cau héi va bai tap

1.
2.
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Hiéu thé nao 14 quan hé ngang va quan hé doc trong kién trac N tang.
Trinh bay cac nguyén tic truyén thong dong ting

Giao dién tﬁng, quan h¢ cac télng ké nhau va dich vu

Dich vu va chat lugong dich vu

Trinh bay khai niém dich vu va dich vu lién két, dich vu khong lién két
Trinh bay cac kiéu ham dich vu nguyén thiy co ban.

Trinh bay tom tat tat qua trinh yéu cau thiét 1ap lién két cua cac thuc thé dong

. Quan h¢ gitra dich vu va giao thirc

. Cac tham s6 dich vu va tuong tac giita cic ting

. Trang thai hoat dong cac ham dich vu trong mo6 hinh OSI

. Vai trd va chirc ning chu yéu cac ting phién (Session Layer)

. Vai tro & chirc niang tang van chuyén (Transport Layer)

. Vai tro & chirc ning tang mang (Network Layer)

. Vai tro & chirc ning tang lién két dir liéu (Data link Layer)

. Hiéu thé nao 1a thuc thé tAng vat Iy va dich vy tang vat 1y.

. Giao thirc tAng vt Iy khac véi giao thic cac tang khac nhu thé nao ?
. Khai niém DTE va DCE, vi du?
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CHUONG 3: MANG INTERNET VA GIAO THUC
TCP/IPv4

Noi dung ctia chuong sé gidi thidu tong quat vé mang Internet va kién tric mé hinh TCP/IP.

B0 giao thirc TCP/IP da tr¢ thanh chuan chung cho mang may tinh toan cau. Tim hi€u vé chong
giao thirc TCP/IP s& cung cap nhiing kién thirc co ban vé cac thanh phan giao thirc khac nhau can
thiét cho cac tmg dung TCP/IP trén nén cac h¢ diéu hanh mang. Phan cudi ciia chuong sé trinh
bay nhiing han ché ctua [Pv4 va su can thiét ra doi giao thuc [Pv6. Noi dung cua chuong bao gom:

e Gi6i thiéu mo hinh kién trac TCP/IP.

e Mot s giao thirc co ban ciia bd giao thirc TCP/IP

e Mot s6 han ché cuia giao thirc IPv4 va nguyén nhén ra doi IPv6

e Cac 16p dia chi IPv6

3.1. M6 hinh TCP/IP

TCP/IP (Transmission Control Protocol/Internet Protocol) 1a chdng giao thirc cung hoat
d6ng nham cung cdp cac phuong tién truyén thong lién mang. Nam 1981, TCP/IP phién ban 4
(IPv4) duoc hoan thanh va sir dung phd bién trén may tinh str dung hé diéu hanh UNIX, tr¢ thanh
mat trong nhimg giao thic co ban cua hé diéu hanh Windows 9x. Nam 1994, mot phién ban moi
IPv6 duoc hinh thanh trén co s cai tién nhitng han ché cua IPv4.

3.1.1. M6 hinh kién tric TCP/IP

Mo hinh TCP/IP Mo hinh OSI
Ung dung Application
Process ,
Application Ung dung Trinh bay Presentation
Layer | O Q /oo Phién Session
Host -To-Host||  Van chuyén Vén chuyén Transport
Internet Layer Mang Mang Network
Network Truy nhép Lién két dir Data Link
Access Layer mang .1 .
Vat ly Physical
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3.1.2. Vai trd va chirc ning céc tang trong mé hinh TCP/IP

Tang iing dung (Process/Application Layer): Ung véi cac ting Session, Presentation va
Aplication trong mé hinh OSI. Tang rmg dung hd trg cac ing dung cho cac giao thirc ting Host
to Host. Cung cép giao dién cho ngudi st dung mé hinh TCP/IP. Cac giao thirc tmg dung gdm
TELNET(truy nhap tir xa), FTP (truyén File), SMTP (thu dién tu),.......

Tang vdn chuyén Host to Host: Ung vé6i tang van chuyén (Transport Layer) trong mo hinh
OS], tang Host to Host thyc hién nhimg két ni giita hai may chi trén mang bang 2 giao thic:
giao thuc didu khién trao ddi dit liéu TCP (Transmission Control Protocol) va giao thuc dir li¢u
ngudi sir dung UDP (User Datagram Protocol).Giao thirc TCP 1a giao thirc két nbi huéng lién két
(Connection - Oriented) chiu trach nhiém dam bao tinh chinh xac va d6 tin cay cao trong viéc trao
d6i dir lidu gitra cac thanh phan ctua mang, tinh dong thoi va két ndi song cong (Full Duplex).
Khai niém tin do cdy cao nghia 1a TCP kiém soat 16i bang cach truyén lai cac goi tin bi 16i. Giao
thirc TCP cling hd tro nhiing két ndi déng thoi. Nhiéu két ndi TCP ¢6 thé duoc thiét lap tai mot
may chu va dir li¢u c6 thé dugc truyén di mot cach déng thoi va doc 1ap vdi nhau trén cac két ndi
khac nhau. TCP cung cap két ndi song cong (Full Duplex), dit liéu c6 thé duoc trao dbi trén mot
két ndi don theo 2 chiéu. Giao thirc UDP duoc sir dung cho nhiing tmg dung khong doi hoi do tin
cdy cao.

Tang mang (Internet Layer):Ung véi tang mang (Network Layer) trong mé hinh OSI, ting
mang cung cap mot dia chi logic cho giao dién vat Iy mang. Giao thirc thyc hién cia ting mang
trong mé hinh DOD 14 giao thirc IP két ndi khong lién két (Connectionless), 14 hat nhan hoat dong
cta Internet. Cung véi cac giao thirc dinh tuyén RIP, OSPF, BGP, tang ting mang IP cho phép két
ndi mot cach mém déo va linh hoat cac loai mang "vat ly" khac nhau nhu: Ethernet, Token Ring,
X.25... Ngoai ra tang nay con hd trg cac anh xa giira dia chi vat Iy (MAC) do ting Network
Access Layer cung cdp v&i dia chi logic bang cac giao thirc phan giai dia chi ARP (Address
Resolution Protocol) va phan gidi dia chi ddo RARP (Reverse Address Resolution Protocol). Cac
van dé co lién quan dén chuan doan 18i va cac tinh hudng bét thuong lién quan dén IP dugc giao
thirc ICMP (Internet Control Message Protocol) thong ké va bao cdo. Tang trén sir dung céac dich
vu do tang Lién mang cung cép.

OSI Model TCP/IP Architectual Model
Application Telnet FTP SMTP DNS SNMP
Presentation
Session Transmision Control UserDatagram RIP
Transport Protocol (TCP) PrOtOCO} (UDP)
Network | arp | Internet Protocol (IP) |
I |
Data link | Ethernet | | Tokenbus | Token Ring FDDI
Physical IEEE802.3 IEEE802.4 EEER02.5 ANSI X3 T95

Hinh 3.2 M6 hinh OSI vaA mé hinh kién tric caa TCP/IP
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Tang tang truy nhdp mang (Network Access Layer): Tuong (mg véi tang Vat 1y va Lién két
dit liéu trong mo hinh OSI, tang truy nhdp mang cung cép cac phuong tién két ndi vat 1y cap, bo
chuyén doi (Transceiver), Card mang, giao thirc két ndi, giao thirc truy nhap duong truyén nhu
CSMA/CD, Tolen Ring, Token Bus..). Cung cap cac dich vu cho ting Internet phan doan dir lidu
thanh cac khung.

3.1.3. Qua trinh dong goi dir liéu Encapsulation

Ciing nhu mé hinh OSI, trong mé hinh kién trac TCP/IP mdi tang c6 mét cau trac dit liéu
riéng, doc 1ap v6i cdu tric dir liéu duoc dung & tang trén hay ting dudi ké né. Khi dir liéu dugc
truyén tir tang Gmg dung cho dén tang vat 1y, qua mdi ting duoc thém phan thong tin diéu khién
(Header) dit trude phan dit liéu duoc truyén, dam bao cho viée truyén dit liéu chinh xac. Viéc
thém Header vao dau cac goi tin khi di qua mdi tang trong qué trinh truyén dit liéu dugc goi la
Encapsulation. Qué trinh nhan dir liéu s& dién ra theo chiéu nguoc lai, khi qua mdi téng, cac goi
tin s& tach thong tin didu khién thudc né trudc khi chuyén dit liéu 1én tang trén.

User Data Appliction
Y \ 4
Hegder' User Data
Applicatio
Y Y
Header Application Dataa
TCP/UDP PP Tcr

<«—— Segment/Datagram ——>-

v v A4

IP Header Application Dataa 1P
Header | TCP/UDP
< Packet IP > l
Ethernet IP Header Application Dataa Ethernet Diéu khién
Header Header | TCP/UDP Trailer Ethernet
14 20 20 4 ‘
< Ethernet Frame >

——— 46 -- 1500 byte | Ethernet

Hinh 3.3 Péng géi dir liéu khi chuyén xudng tang ké dudi

- Process/Application Layer: Message (Thong diép )

- Host - To- Host Layer: Segment/ Datagram (Poan/B6 dit li¢u)
- Internet Layer: Packet (Go6i dir li¢u)

- Network Layer: Frame (Khung dir li¢u).
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3.1.4. Qua trinh phan manh dir li€éu Fragment

Dit liéu c6 thé duoc truyén qua nhidu mang khac nhau, kich thudc cho phép ciing khac
nhau. Kich thuéc 16n nhéat cua goi dir liéu trong mang goi 1a don vi truyén cwc dai MTU
(Maximum Transmission Unit). Trong qua trinh dong gbéi Encapsulation, néu kich thudc ctia mot
g6i 16n hon kich thudc cho phép, tw dong chia thanh nhiéu gbi nho va thém thong tin diéu khién
vio moi goi. Néu mot mang nhan dir liéu tr mdt mang khac, kich thudc goi dir ligu 16n hon MTU
ctia no, dir liéu s& dugce phan manh ra thanh goi nho hon dé chuyén tiép. Qua trinh nay goi 1a qua
trinh phan manh dit li¢u Fragment.

Qua trinh phan manh lam tang thoi gian xtr ly, 1am giam tinh ndng ciia mang va anh hudng
dén toc do trao ddi dir liéu trong mang. Hau qua cua no6 1a cac gbi bi phan manh s€ dén dich cham
hon so vé&i cac goi khong bi phan manh. Mt khac, vi IP 1a mot giao thie khong lién két, do tin
cdy khong cao, khi mot goi dir liéu bi phan manh bi mat thi tit ca cac manh sé phai truyén lai. Vi
vy phan 16n cac Gmg dung tranh khong sir dung k¥ thuat phan manh va gui cac géi dit liéu 16n
nhit ma khong bi phan manh, gia tri nay 1a Path MTU.

3.2. Mot s6 giao thirc co ban ciia b giao thirc TCP/IP
3.2.1. Giao thirc géi tin ngwoi sit dung UDP (User Datagram Protocol)

UDP la giao thirc khong lién két (Connectionless). UDP sir dung cho céc tién trinh khong
yéu cau vé do tin cdy cao, khong c6 co ché xac nhan ACK, khong dam bao chuyén giao cac goi
dir liéu dén dich va theo diing thir tw va khong thuc hién loai bo cac géi tin tring lap. N6 cung cap
co ché gan va quan 1y cac s6 hiéu cong dé dinh danh duy nhat cho cic tmg dung chay trén mot
Client ctia mang va thuc hién viéc ghép kénh. UDP thudng sir dung két hop véi cac giao thirc
khac, phi hop cho cac tmg dung yéu cau xir Iy nhanh nhu cac giao thuc SNMP va VolP.

- Giao thitc SNMP (Simple Network Management Protocol) 1a giao thirc quan Iy mang pho
bién, kha ning twong thich cao. SNMP cung cip thoéng tin quan tri MIB (Management
Information Base) va hd trg quan ly va giam sat Agent.

- VoIP tmg dung UDP: K¥ thuat VoIP (Voice over IP) dugc thira ké ky thuat giao van IP.
Céc mang IP sir dung hai loai giao thirc dinh tuyén: dinh tuyén vecto khoang cach va dinh tuyén
trang thai lién két. Hé théng dam bao tinh nang thoi gian thyc, tbc do truyén cao, cac goi thoai
khong c6 tré qua mirc va do tin cay cao.

3.2.2. Giao thirc diéu khién truyén TCP (Transmission Control Protocol)

TCP 1a mét giao thirc hudng lién két (Connection Oriented), tic 1a trudc khi truyén dir liéu,
thuc thé TCP phat va thuc thé TCP thu thuong luong dé thiét lap mot két ndi logic tam thoi, tdn
tai trong qua trinh truyén sb liéu. TCP nhan thong tin tir tang trén, chia dit liéu thanh nhidu goi
theo d6 dai quy dinh va chuyén giao cac gbi tin xudng cho cac giao thirc ting mang (Tang IP) dé
dinh tuyén. Bo xir Iy TCP x4c nhan ting go6i, néu khong co xac nhan goi dit lidu s& duoc truyén
lai. Thuc thé TCP bén nhan s& khoi phuc lai thong tin ban dau dya trén tht tu g0i va chuyén dur
lidu 1én tang trén.

TCP cung cip kha ning truyén dit liéu mot cach an toan giita cac thanh trong lién mang.
Cung cap cac chirc ning kiém tra tinh chinh xéac cua dir liéu khi dén dich va truyén lai dir liéu khi
¢6 16i xay ra. TCP cung cip cac chiic nang chinh sau:
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- Thiét 1ap, duy tri, giai phong lién két giira hai thuc thé TCP.

- Phan phat goéi tin mot cach tin cay.

- Tao sb thr tu (Sequencing) cac goi dir lidu.

- Diéu khién 15i.

- Cung cép kha ning da két ndi cho cac qua trinh khac nhau giira thyc thé ngudn va thuc
the dich thong qua viéc st dung so hi¢u cong.

- Truyén dir liéu theo ché d6 song cong (Full-Duplex).

TCP c6 nhimg dic diém sau:

- Hai thyc thé lién két voi nhau phai trao ddi, ddm phan voi nhau vé cac thong tin lién két.
Hoi thoai, dam phan nham ngén chan sy tran lut va mat dir li¢u khi truyen.

- Hé thong nhén phai giri x4c nhan cho hé thong phét biét rang n6 da nhan géi dir lidu.

- Cac Datagram IP co thé dén dich khong dung theo thir ty , TCP nhén sép xép lai.

- Hé théng chi phat lai goi tin bi 16i, khong loai bé toan bo dong dir licu.

Céu trac goi tin TCP: Pon vi dit liéu st dung trong giao thitc TCP duoc goi 1a Segment.
Khudn dang va ndi dung cta goi tin TCP dugc biéu dien nhu sau

0 1516 31
Source port Destination port

Sequence number

Acknowledgment number

Offset | Reserved ‘ U ‘ A‘ P | R| S| F Window
Checksum Urgent pointer
Options \ Padding
TCP data

Hinh 3.4 Ciu tric géi tin TCP (TCP Segment)

- Cong ngudn (Source Port): 16 bit, s6 hiéu cong ngudn.
- Céng dich (Destination Port): D¢ dai 16 bit, chira s6 hiéu céng dich.
- Sequence Number: 32 bits, s6 thtr tu ciia goi sb lidu khi phat.
- Acknowlegment Number (32 bits), Bén thu xac nhéan thu dugc dit liéu dung.
- Offset (4 bits): Do dai Header goi tin TCP.
- Reserved (6 bit) Iuu lai: Lip diy bang 0 dé danh cho tuong lai.
- Control bits: C4c bits diéu khién
URG : Viing con tro khan c6 hiéu luc.
ACK : Vung bdo nhan (ACK number) c6 hi¢u luc .
PSH: Churc nang PUSH.
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RST: Khoi dong lai (reset) lién két.
SYN : Pong b céac sb lidu tuan ty (sequence number).
FIN : Khong con dit liéu tur tram nguén .

- Window (16bits): S6 luong cac Byte dit liéu trong ving cira s6 bén phat.

- Checksum (16bits): M3 kiém soat 13 (theo phuong phéap CRC).

- Urgent Pointer (16 bits): S6 thr tu ciia Byte dir liéu khan, khi URG dugc thiét 1ap .

- Option (d¢ dai thay d6i): Khai bao d¢ dai téi da ciia TCP Data trong mot Segment .

- Padding (d6 dai thay d6i): Phan chén thém vao Header.

Viéc két hop dia chi IP cua mdt may tram va $6 céng dugc su dung tao thanh mot Socket.
Cac may giri va nhan déu co Socket riéng. S6 Socket 13 duy nhét trén mang.

Piéu khién leu lwong va diéu khién tic nghén

Co ché cira s6 dong 1a mot trong cac phuong phap diéu khién thong tin trong mang may
tinh. D6 16n cua cira s6 bang sd luong cac goi dir lieu duoc gui lién tuc ma khong can cho thong
béo tra 101 vé két qua nhan tung goi dir liéu d6. B 16n ctra ) quyét dinh hiéu suét trao d6i dit liéu
trong mang. Néu chon dd 16n caa s6 cao thi c¢6 thé gui dugc nhiéu di liéu trong cung mot don vi
thoi gian. Néu truyén bi 16i, dir liéu phai guri lai 16n thi hiéu qua st dung duong truyén thap. Giao
thirc TCP cho phép thay ddi do 16m cua sd6 mot cach dong, phu thudc vao do 16n bo dém thu cua
thuc thé TCP nhan.

Co ché phat lai thich nghi: Dé dam bao kiém tra va khac phuc 13i trong viéc trao doi dir liéu
qua lién mang, TCP phai c6 co ché dong hd kiém tra phat (Time Out) va co ché phat lai
(Retransmission) mém déo, phu thudc vao thoi gian tré thuc cia méi truong truyén din cu thé.
Thoi gian tré toan phan RTT (Round Trip Time) duoc xac dinh bat dau tir thoi diém phat goi dir
liéu cho dén khi nhan dugc xac nhan cua thuc thé doi tac, 1a yéu tb quyét dinh gia tri cua déng hd
kiém tra phat Ty Nhu vay T,y phai 16n hon hodc béng RTT.

Co ché diéu khién tic nghén: Hién tuong tic nghén dit lidu thé hién & viéc gia ting thoi
gian tré cta dir liéu khi chuyén qua mang. Dé han ché kha ning dan dén tic nghén dir liéu trong
mang, diéu khién luu luong dya trén vigc thay ddi d6 16n cua sd phat.

Thiét ldp va huy bo lién két: TCP 1a mot giao thirc hudng lién két, tirc 1a can phai thiét lap
mot lién két gitra mot cip thuc TCP trude khi truyén dir liéu. Sau khi lién két dugc thiét lap,
nhitng gi4 tri céng (Port) hoat dong nhur mot nhén dang logic dugce st dung nhan dang mach ao
(Virtual Circuit).Trén kénh 4o dit liéu dugc truyén song cong (Full Duplex). Lién két TCP duoc
duy tri trong thoi gian truyén dir liéu. Két thuc truyén, lién két TCP duoc giai phong, cac tai
nguyén nhu by nhd, cac bang trang thai.. cling dugc giai phong.

Thiét 1ap lién két TCP: Pugc thyc hién trén co s& phuong thirc bét tay ba budc (Tree -
Way Handsake):

Budc 1: Nhu hinh 3.7 yéu cau lién két luon duoc tram ngudn khai tao tién trinh bang
cach giri mot gbi TCP véi cd SYN=1 va chira gia tri khoi tao s6 tuan ty ISN cua Client. Gia
tri ISN nay 12 mot s6 4 byte khong dau va dugc ting mdi khi lién két duge yéu cau (gia tri nay
quay vé 0 khi né téi gia tri 232). Trong thong diép SYN nay con chira s6 hiéu cong TCP ctia
phén mém dich vu ma tién trinh tram muén lién két.
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MJi thue thé lién két TCP déu c6 mot gia tri ISN méi, ) nay dugc tang theo thoi gian.
Vi mot lién két TCP co cung s6 hiéu céng va cung dia chi IP dugc dung lai nhiéu 1an, do dé
viéc thay dbi gia tri ISN ngin khong cho céac lién két dung lai cac dir lidu da cii (Stale) van
con dugc truyén tir mot lién két cii va co cung mot dia chi lién két .

Budc 2: Khi thuc thé TCP cua phﬁn mém dich vu nhan dugc thong diép SYN, noé gui lai
g6i SYN cung gia tri ISN ciia n6 va dat co ACK=1 trong truong hop sdn sang nhan lién két .
Thong diép nay con chira gia tri ISN ctia tién trinh tram trong truong hop sd tuan ty nhan dé
bo rang thuc thé dich vu di nhan duogc gia tri ISN cua tién trinh tram.

Budc 3: Tién trinh tram tra 1o lai 261 SYN cua thyce thé dich vu b?mg mot thong béo tra
161 ACK. Béng cach nay, céc thuc thé TCP trao d6i mot cach tin cay céc gia tri ISN ctia nhau
va c6 thé bat ddu trao doi dir liéu. Khong c6 thong diép nio trong ba budc trén chira bat ky dir
lidu gi , tat ca thong tin trao ddi déu nam trong phan Header ciia thong diép TCP.

Fin,Seq=x
Syn, Seq=x \
Ack (x+1)
Syn, Seq=y 4///
/ Fin, Seq=y
Ack (x+1)

TCP A TCP B TCP A TCP B

Ack (x+1
Ack (y+1) L
Ack (y+1)
—
a) Thiét lap lién két b) Két thuc lién két

Hinh 3.5 Qua trinh thiét ap va két thuc lién két TCP 3 budéc

Két thiic lién két: Khi ¢6 nhu cau két thuc lién két TCP, vi du A giri yéu cau két thuc lién két
v6i FIN=1. Vi lién két TCP la song cong (Full-Duplex) nén mic dii nhan dugc yéu cau két thic lién
két cia A, thuce thé B vin ¢6 thé tiép tuc truyén cho dén khi B khong con sb liéu dé giri va théng bao
cho A bang yéu cau két thic lién két voi FIN=1. Khi thyc thé TCP da nhan duoc thong diép FIN va
sau khi da giri thong diép FIN cua minh, lién két TCP thuc su két thic. Nhu vay ca hai tram phai
ddng y giai phong lién két TCP bang cach giri cd FIN=1 trudc khi chim dirt lién két xay ra, viéc nay
bao dam dir liéu khong bi that lac do don phuong dot ngot cham dut lién lac.

T ruyén va nhdn dir liéu Sau khi lién két dugc thiét lap gitra mot cap thuc thé TCP, cac thuc
thé truyén dir liéu. Lién két TCP dit liéu c6 thé dugc truyén theo hai hudng. Khi nhan mot khéi dix
liéu can chuyén di tr nguoi st dung, TCP s€ luu trir tai by dém. Néu co PUST duoc xéc lap thi
toan bd dir li€u trong bd dém s€ duoc gui di dudi dang TCP Segment. Néu PUST khong dugc xac
lap thi dir liéu trong b dém van cho giri di khi ¢6 co hdi thich hop.
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Bén nhan, dir li¢u sé dugc gui vao by dém. Néu dit liéu trong dém dugc danh dau boi co
PUST thi toan bo dit liéu trong bo dém s& duoc giri 1én cho ngudi st dung. Nguoc lai, dir liéu van
duoc luu trong bd dém. Néu dir liéu khan can phai chuyén gip thi c0 URGENT dugc xac 1ap va
danh dau dir liéu bang bit URG dé bao dir liéu khan can dugc chuyén gap.

3.2.3. Giao thirc mang IP (Internet Protocol)

Cdc chirc nang chinh ciia IP: TP (Internet Protocol) 13 giao thtrc khong lién két. Chuc ning
chu yéu cua IP 1a cung cép cac dich vu Datagram va cac kha nang két ndi cac mang con thanh lién
mang dé truyén dir liéu v6i phuong thirc chuyén mach géi IP Datagram, thyc hién tién trinh dinh
dia chi va chon duong. IP Header dugc thém vao dau cac géi tin va duge giao thirc ting thip
truyén theo dang khung dir liéu (Frame). IP dinh tuyén cac géi tin thong qua lién mang bang cach
st dung céc bang dinh tuyén dong tham chiéu tai mdi budc nhay. Xac dinh tuyén duoc tién hanh
bang cach tham khao thong tin thiét bi mang vat 1y va logic nhu ARP giao thirc phan gii dia chi.
IP thuc hién viéc thao rdi va khoi phuc cac géi tin theo yéu cau kich thude dwoc dinh nghia cho
cac tang vat Iy va lién két dir liéu thuc hién. IP kiém tra 18i thong tin diéu khién, phan dau IP bang
gié tri tong CheckSum.

Pia chi IP : Mbi mdt tram (Host) dugc gan mot dia chi duy nhét goi 1a dia chi IP. Moi dia
chi IP ¢6 do dai 32 bit duoc tach thanh 4 ving (mdi viing 1 byte), ¢6 thé duoc biéu dién dudi dang
thap phan, bat phan, thap luc phan hodc nhi phan. Cach viét phd bién nhat 1a dudi dang thap phan
c6 déu chdm dé tach giira cac vung.

Dia chi IP duoc chia thanh 5 16p ky hi¢u 1a A, B, C, D, E véi ciu triic mdi 16p duoc xac
dinh. Cac bit dau tién cua byte dau tién duoc dung dé dinh danh 16p dia chi (0-16p A, 10 - 16p B,
110-16p C, 1110 -16p D, 11110 - 16p E).

- L6p A cho phép dinh danh tbi da 126 mang (byte dau tién), véi toi da 16 tridu Host (3 byte
con lai) cho mdi mang. L6p nay duge dung cho cac mang ¢ s6 tram cuc 16n.

0 78 1516 31
Netid Subnetid Hostid

- Lép B cho phép dinh danh t6i 16384 mang con, véi toi da 65535 Host trén mdi mang.
Dang dia chi cua 16p B: (Network number. Network number.Host.Host).
0 78 1516 31
Netid Subnetid Hostid

- L6p C cho phép dinh danh t6i 2.097.150 mang va t6i da 254 Host cho mdi mang.

0 2324 2627 31
Netid Subnetid Hostid

- Lép D dung dé gui IP Datagram t6i mot nhom cac Host trén mot mang. Tat ca cac sb 16n
hon 233 trong trudng dau 1a thudce 16p D.
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- Lép E dy phong dé dung trong twong lai.

Lép | Bitdac | S6 luong S6 luong Biéu dién bang s6
trung Mang Host Thép phan
A |0 127 16.777.214 0.1.0.0 —126.255.255.255
B |10 16.383 65.534 128.1.0.0 — 191.255.255.255
C | 110 2.097.151 234 192.1.0.0 —223.255.255.255
D | 1110 223.0.0.0—239.255.255.255
E | 11110 240.0.0.0 —247.255.255.255

Cdu triic goi dir liéu IP: Cac goi dir liéu IP dwoc goi 1a cac Datagram. Mdi Datagram c6
phan tiéu dé (Header) chira cac thong tin diéu khién. Néu dia chi IP dich cing mang véi tram
ngudn thi cac géi dir liéu s& dugc chuyén thang t6i dich, néu dia chi IP dich khong cing mang IP
v6i may ngudn thi cac goi dir lidu s& dugc giri dén mot may trung chuyén IP Gateway dé chuyén
tiép. IP Gateway la mot thiét bi mang IP dam nhan viéc luu chuyén cac goi dir liéu IP giita hai

Hinh 3.6: Ciu tric cac l6p dia chi IP

mang IP khac nhau. Hinh 3.3 mé ta c4u trac goi IP.
- VER (4 bits): Version hién hanh cta IP duogc cai dat.
- IHL(4 bits): Internet Header Length ctia Datagram, tinh theo don vi word (32 bits).

- Type of service(8 bits): Thong tin vé loai dich vu va mirc uu tién ctia goi IP:

- Total Length (16 bits): Chi d§ dai Datagram,

- Identification (16bits): Dinh danh cho mot Datagram trong thoi gian sdng ctia nd.

- Flags(3 bits): Lién quan dén su phan doan (Fragment) cic Datagram:

- Fragment Offset (13 bits): Chi vi tri cua Fragment trong Datagram.

- Time To Live (TTL-8 bits): Thoi gian song ctia mot goi dir liéu.
- Protocol (8 bits): Chi giao thuc st dung TCP hay UDP.
- Header Checksum (16 bits): M3 kiém soat 161 CRC(Cycle Redundancy Check).

- Source Address (32 bits): dia chi ciia tram ngudn.

- Destination Address (32 bits): Dia chi cia tram dich.

- Option (c6 d6 dai thay doi): St dung trong trudng hop bao mat, dinh tuyén dic biét.
- Padding (46 dai thay d6i): Ving dém cho phan Header luon két thuc ¢ 32 bits
- Data (d6 dai thay d6i): Do dai dit liéu t6i da 13 65.535 bytes, t6i thiéu 1a 8 bytes.
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VERS IHL Service Toltal length
type
Identification Flags Fragment offset
Time to live Protocol Header checksum

Source IP address

Destination IP address

IP options(may be none) Padding
IP Datagram data(up to 65535 bytes)
Hinh 3.7 Cu tric géi dir liéu IP

Phdn manh va hop nhdt cdc géi IP: Céac goi IP dugc nhung trong khung dir liéu ¢ tang lién
két dir liéu twong tng trude khi chuyén tiép trong mang. Mot goi dir liéu IP ¢6 do dai tdi da 65.536
byte, trong khi hau hét cac 16p lién két dit liéu chi hd trg cac khung dit liéu nho hon do 16n tdi da
ctia g6i dit liéu IP nhiéu 1an (vi du d6 dai 16n nhit cia mét khung dit liéu Ethernet 1a 1500 byte). Vi
vay can thiét phai c6 co ché phan manh khi phat va hop nhét khi nhan ddi véi cac géi dit liéu IP.

Do dai t6i da cia mot goi lién két dir liéu 1& MTU (Maximum Transmit Unit). Khi can
chuyén mot goi dir ligu IP c6 d6 dai 16n hon MTU ctia mot mang cu thé, can phai chia goi s6 liéu
IP d6 thanh nhimng géi IP nho hon dé d dai cia né nho hon hoic bing MTU goi 1a manh
(Fragment). Trong phan tiéu dé ctia g6i dit liéu IP c6 thong tin vé phan manh va xac dinh cac
manh ¢6 quan hé phy thudc dé hop thanh sau nay.

Qua trinh hop nhét dién ra nguoc lai voi qua trinh phan manh. Khi IP nhan dugc mot goi
phan manh, né giit phan manh d6 trong ving dém, cho dén khi nhan duoc hét cac goi IP trong
chudi phan manh c6 cung truong dinh danh. Khi phan manh dau tién duoc nhan, IP khoi dong
mdt by dém thoi gian (gia tri ngam dinh 1a 15s). IP phai nhan hét cac phan manh ké tiép trudc khi
ddng ho tat. Néu khong IP phai huy tat ca cdc phan manh trong hang doi hién thoi co cing truong
dinh danh. Khi IP nhan dugc hét cac phan manh, n6 thuc hién hop nhét cac goi phan manh thanh
cac goi IP gbe va sau d6 xtr Iy né nhu mot goi IP binh thuong. IP thudng chi thyc hién hop nhét
céc goi tai hé thong dich cua goi.

3.2.4. Giao thirc thong bio diéu khién mang ICMP(Internet Control Message Protocol)

Giao thirc IP khong ¢ co ché kiém soat 161 va kiém soat ludng dit liéu. Cac niit mang can
biét tinh trang cac nut khac, cac goi dir liéu phat di c6 t6i dich hay khéng. ..

Cdc chire nang chinh: ICMP 1a giao thirc diéu khién cua tang IP, sir dung dé trao ddi cac thong
tin diéu khién dong dit liéu, thong béo 1i va cac thong tin trang thai khac ciia bo giao thirc TCP/IP.

- Piéu khién luu lugng (Flow Control): Khi cac géi dit liéu dén qua nhanh, thiét bi dich
hoic thiét bi dinh tuyén & giita s& giri mot thong diép ICMP trd lai thiét bi guri, yéu cau thiét bi giri
tam thoi ngung vi¢e gui dir lidu.

- Thong bao 16i: Trong trudng hop khong toi duoc dia chi dich thi hé théng s& giri mot
thong bao 18i "Destination Unreachable".
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- Pinh huéng lai cac tuyén (Redirect Router): Mot Router giri mot thong diép ICMP cho
mot tram théng bao nén sir dung Router khac. Thong diép nay co thé chi dugce dung khi tram
ngudn ¢ trén cting mot mang voi hai thiét bi dinh tuyén.

- Kiém tra cac tram & xa: Mot tram c6 thé gui mot thong di¢p ICMP "Echo" dé kiém tra
tram c6 hoat dong hay khong.

Nhoém Loai ban tin Type
Thong diép truy van Hoi va phuc dap Echo (Echo Request va Echo Reply) 8/0
(ICMP Queries)
Hoi va phuc dép nhan thoi gian (Timestamp Request va | 13/14
Timestamp Reply)
Yéu ciu va phuc dap mat na dia chi (Address mask 17/18
Request va Address mask Reply)
Yéu cu va quang ba bo dinh tuyén (Router soliciation | 10/9
va Router advertisement)
Thong diép thong bao 16i Khong thé dat toi dich (Destination Unreachable) 3
(ICMP Error Reports) | ygy ciu ngimg hodc giam téc do phat (Source Quench) 4
Dinh hudng lai (Redirection) 5
Vuogt ngudng thoi gian (Time Exceeded) 11

Hinh 3.8 Cac loai thong di¢p ICMP.

Cac loai thong diép ICMP: Céc thong diép ICMP dugc chia thanh hai nhém: céc thong diép
truy van va cac thong diép thong bao 16i. Cac thong diép truy van gitip cho ngudi quan tri mang
nhan cac thong tin xac dinh tir mot node mang khac. Céc thong diép thong bao 15i lién quan dén
cac van dé ma bo dinh tuyén hay tram phat hién ra khi xir 1y géi IP. ICMP sir dung dia chi IP
ngudn dé giri thong diép thong bao 16i cho node ngudn cua goi IP.

3.2.5. Giao thirc phan giai dia chi ARP (Address Resolution Protocol)

Giao thitc TCP/IP str dung ARP dé tim dia chi vat Iy cta tram dich. Vi du khi can giri mot
g61 dir liéu IP cho mot hé théng khéc trén cung mot mang vat 1y Ethernet, h¢ théng gui can biét
dia chi Ethernet ctia hé thdng dich dé ting lién két dir liéu xdy dung khung goi dir liéu. Thong
thudng, mdi hé théng luu giir va cap nhat bang thich tmg dia chi IP-MAC tai chd (con duoc goi 1a
bang ARP Cache). Bang thich irng dia chi dugc cap nhat boi nguoi quan tri hé théng hodc ty dong
boi giao thirc ARP sau moi l4n 4nh xa dugc mot dia chi twong ung mai.

Trude khi trao doi thong tin voi nhau, node ngudn can phai xac dinh dia chi vat Iy MAC
ctia node dich bang cach tim kiém trong bang dia chi IP. Néu khong tim thiy, node ngudn giri
quang ba(Broadcast) mot goi yéu cau ARP(ARP Request) co chita dia chi IP ngudn, dia chi IP
dich cho tat cac cac may trén mang. Cac may nhan, doc, phan tich va so sanh dia chi IP ctia nd véi
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dja chi IP cua goi. Néu cung dia chi IP, nghia 12 node dich tim trong bang thich tng dia chi IP-
MAC cua né va tra 10i bang mot goi ARP Rely c6 chira dia chi MAC cho node ngudn. Néu khong
cung dia chi IP, n6 chuyén tiép g6i yéu cau nhan dugc dudi dang quang ba cho tit ca cac tram
trén mang.

Té6m lai tién trinh cia ARP duge md ta nhu sau:

- IP yéu ciu dia chi MAC.

- Tim kiém trong bang ARP.

- Néu tim théy s€ tra lai dia chi MAC.

- Néu khong tim thiy, tao goi ARP yéu cau va giri t6i tit ca cac tram.

- Tuy theo goi tin tra 161, ARP cép nhat vao bang ARP va gui dia chi MAC cho IP.
3.2.6. Giao thirc phan giai dia chi ngwgc RARP (Reverse Address Resolution Protocol)

RARP la giao thirc phan giai dia chi ngugc. Qua trinh nay nguoc lai véi qua trinh ARP &
trén, nghia 1a cho trudce dia chi muc lién Kkét, tim dia chi IP tuong Ung. Nhu vdy RARP dugc st
dung dé phat hién dia chi IP, khi biét dia chi vat Iy MAC. Va ciing duoc sir dung trong trudng hop
tram lam vi¢c khong c6 dia

Khuon dang goéi tin RARP tuwong ty nhu khudn dang goi ARP da trinh bay, chi khac la
truong Opcode c6 gia tri 0x0003 cho ma 1énh yéu cau(RARP Request) va c6 gid tri 0x0004 cho
ma Iénh tra 101(RARP Reply).

Nguyén tic hoat dong cia RARP ngugc v6i ARP, nghia 13 may da biét trude dia chi vat Iy
MAC tim dia chi IP tuong Gng cua n6. Hinh 3.12 minh hoa hoat ddng cua giao thiuc RARP. May
A cén biét dia IP cta nd, n6 giri goi tin RARP Request chira dia chi MAC cho tat ca cac may
trong mang LAN. Moi may trong mang déu c6 thé nhan géi tin nay nhung chi c6 Server méi tra
lai RARP Reply chura dia chi IP cta nd.

ARP Request - Broadcast to all hosts
What is the hardware address for IP address

S

ARP R;ply
(. 1 . 111 |

IP Address: 128.0.10.4
MAC Address: 08:00:20:02:15:45

Hinh 3.9 Minh hoa qua trinh tim dia chi MAC biang ARP
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Host A RARP Request - Broadcast to all hosts
“My Ethernet address is 22:BC:66:17:01:75
Does anyone know my IP address?”

_=_
| N
‘ v \ 4 \ 4

RARP Reply

e S m/ m p
RARP Server
Your IP Address is 128.213.1.17

Hinh 3.10 Minh hoa qua trinh tim dia chi IP bz"lng giao thirc RARP.

3.3. Giao thiure IPv6 (Internet Protocol Version Number 6)

Giao thuc [Png (Next General Internet Protocol) 1a phién ban méi cua giao thire I[P duge IETF
(Internet Engineering Task Force) dé xudng va nam 1994, IESG (Internet Engineering Steering
Group) phé chuén véi tén chinh thirc 13 IPv6. IPv6 14 phién ban ké thira phat trién tir IPv4.

3.3.1. Nguyén nhan ra doi cia IPv6

- Internet phat trién manh, nhu cau sir dung dia chi IP ting dan dén khong gian dia chi ngay
cang bi thu hep va tinh trang thiéu hut dia chi tat yéu sé xay ra trong vai nam t4i.

- Viéc phat trién qua nhanh ctia mang Internet din dén kich thudc cac bang dinh tuyén trén
mang ngay cang lon.

- Cai dat IPv4 bang thi cong hodc bang giao thic cdu hinh dia chi trang thai DHCP
(Dynamic Host Configuration Protocol), khi ma nhiéu may tinh va cac thiét bi két ndi vao mang
thi can thiét phai c6 mot phuong thirc cu hinh dia chi tu dong va don gian hon.

- Trong qué trinh hoat dong IPv4 da phat sinh mot s6 van dé vé bao mat va QoS. Khi két
nbi thanh mang Intranet can nhiéu dia chi khac nhau va truyén théng qua moi trudng cong cong.
Vi vay doi hoi phai ¢o cac dich vu bao mat dé bao vé dit liéu & muc IP.

- Mic du ¢6 cac chuan dam bao chat lugng dich vu QoS trong IPv4 trudng IPv4 TOS (Type of
Service), nhung han ché vé mat chuc nang, can thiét hd tro tdt hon cho cac ung dung thoi gian thyec.

Vi véy viéc can thiét phai thay thé giao thirc IPv4 1a tat yéu. Thiét ké IPv6 nham muc dich
t6i thiéu héa anh huong qua lai gitta cac giao thirc 10p trén va 16p dudi bang cach tranh viéc bd
sung mot cach ngau nhién cac chirc ning méi.
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3.3.2. Cac dac trung cia IPv6

IPv6 duoc chon thay thé cho giao thirc IPv4 khong chi do IPv4 khong con phit hop véi
yéu ciu phat trién hién tai cia mang Internet ma con vi nhitng vu diém cia giao thirc IPv6:

- Pon gian hoa Header: Mot sb truong trong Header ctia IPv4 bi bé hodc chuyén thanh céac
truong tuy chon. Giam thoi gian xr Iy va ting thoi gian truyén.

- Khéng gian dia chi 16n: Do dai dia chi IPv6 1a 128 bit, gép 4 1an d6 dai dia chi IPv4. gian
dia chi IPv6 khong bi thiéu hut trong tuong lai.

- Kha ning dia chi hoa va chon duong linh hoat: IPv6 cho phép nhiéu 16p dia chi véi sb
lugng cac node. Cho phép cac mang da mirc va phan chia dia chi thanh cdc mang con riéng 1¢. Co
kha ning tu dong trong viéc danh dia chi. M6 rong kha niang chon dudng bang cach thém trudng
“Scop” vao dia chi quang ba (Multicast).

- Tu dong cAu hinh dia chi: Kha nang ty cAu hinh cua IPv6 duoc goi la kha nang cim va
chay (Plug and Play). Tinh ning nay cho phép tu cau hinh dia chi cho giao dién ma khong can sir
dung cac giao thuc DHCP.

- Kha nang bao mat: [Psec bao v€ va xac nhan cac goi tin IP:

+ Ma hoa dir liéu: Phia guri s& tién hanh ma hoa goi tin trudc khi giri.

+ Toan ven dit liéu: Phia nhan c6 thé xac nhan gbi tin nhan dugc dé dam bao rang dix
liéu khong bi thay ddi trong qua trinh truyén.

+ Xac nhan nguén géc dit liéu: Phia nhén c6 thé biét duogc phia gui goi tin. Dich vu
nay phu thudc vao dich vu toan ven dir ligu.

+ Antireplay: Phia nhan c6 thé phat hién va tir chdi goi tin giri lai.

- Chét luong dich vu QoS (Quanlity Of Service): Chét Iuwong dich vu QoS trong IPv4 khong
cao.Trong Header IPv4 chira dia chi nguon va dia chi dich, truyén c6 do tin cdy khong cao. IPv6
Header c6 thém mot sb truong moi dé xur ly va xéac dinh luu lugng trén mang. Do co ché x4c nhan
g6i tin ngay trong Header nén viéc hd trg QoS c6 thé thuc hién duoc ngay ca khi géi tin dwoc ma
héa qua IPsec.

- Giao thirc phat hién lan can NDP (Neighbor Discovery Protocol) cua IPv6 1a mot day cac
thong bao ICMPV6 cho phép quan 1y tuong tac giita cic node lan cén, thay thé ARP trong IPv4.
Céc thong bao ICMPv4 Router Discovery va ICMPv4 Redirect dugc thay boi cac thong bao
Multicast, Unicast Neighbor Discovery.

- Khéa nang mo rong: Thém vao truong Header mé rong tiép ngay sau Header, IPv6 c6 thé
duoc mé rong thém cac tinh ning méi mot cach dé dang.

- Tinh di dong: IPv4 khong hd trg cho tinh di dong, IPv6 cho phép nhiéu thiét bi di dong két
nbi vao Internet theo chuan cia PCMCIA (Personal Computer Memory Card International
Association) qua mang cong cong nhd song vo tuyén.
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3.3.3. So sanh IPv4 va IPv6

IPv4

IPvé6

Do dai dia chi 1a 32 bit (4 byte)

Do dai dia chi 1a 128 bit (16 byte)

IPsec chi la tuy chon

IPsec duogc gan lién véi IPv6.

Header cua dia chi IPv4 khong c6 trudong
xac dinh ludng dit liéu cua goi tin cho cac
Router dé xir Iy QoS.

Trudong Flow Label cho phép xac dinh ludng gbi
tin dé cac Router c6 thé dam bao chat lugng dich
vu QoS

Viéc phan doan dugc thuc hién boi ca
Router va may chu gui goi tin

Vi¢c phan doan chi dugc thyc hién boi may chu
phia gtri ma khong c6 sy tham gia cua Router

Header c6 chtra truong Checksum

Khong c6 truong Checksum trong IPv6 Header

Header c6 chira nhiéu tuy chon

Tat ca cac tuy chon c6 trong Header mé rong

Giao thuc ARP st dung ARP Request
quang ba dé xac dinh dia chi vat 1y.

Khung ARP Request duoc thay thé boi cac thong
bao Multicast Neighbor Solicitation.

St dung giao thire IGMP d¢ quan 1y thanh
vién cac nhém mang con cuc bd

Giao thitc IGMP duoc thay thé boi cac thong bao
MLD (Multicast Listener Discovery)

Str dung ICMP Router Discovery dé xac
dinh dia chi cong Gateway mic dinh phu
hop nhat, 14 tiy chon.

Str dung thong bdo quang cdo Router (Router
Advertisement) va ICMP Router Solicitation thay
cho ICMP Router Discovery, la bét budc.

Dia chi quang ba truyén thong tin dén tat
ca cac node trong mdt mang con

Trong IPv6 khong ton tai dia chi quang ba, thay
vao do la dia chi Multicast

Thiét 1ap cau hinh bang thu cong hodc sir
dung DHCP

Cho phép ciu hinh tu dong, khong sir dung nhan
cong hay ciu hinh qua DHCP

Dia chi may chu dugc luu trong DNS véi
muc dich anh xa sang dia chi IPv4

bia chi may chu dugc luu trong DNS v6i muc
dich anh xa sang dia chi IPv6

Con tré dia chi dugc luu trong IN —
ADDR ARPA DNS dé anh xa dia chi
[Pv4 sang tén may chu

Con tro dia chi dugc luu trong Ipv6 — INT DNS
dé anh xa dia chi tir IPv4 sang tén may chu

H) tro goi tin kich thudc 576 bytes (co
thé phan doan)

HO tro goi tin kich thuéc 1280 bytes (khong can
phan doan)

Hinh 3.11 So sanh IPv4 va IPv6
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3.4. Cac lop dia chi IPv6
3.4.1. Phuong phap biéu dién dia chi IPv6

Dia chi IPv6 duoc biéu dién bang chudi sé6 Hexa dugc chia thanh cac nhom 16 bit twong
ung voi bon chir sé Hexa, ngan cach nhau bdi dau . Vi du mot dia chi IPv6 : 4021 : 0000 :
240E : 0000 : 0000 : 0ACO : 3428 : 121C.Cco thé thu gon bang cach thay cac nhém 0 lién tiép
bang ki hiéu “::”. Vi du 12AB : 0000 : 0000 : CD30 : 0000 : 0000 : 0000 : 0000 /60 c6 thé viét 1a
12AB:0:0:CD30:0:0:0:0/60 hoac 12AB :: CD30:0:0:0:0 /60 hodac 12AB:0:0 :
CD30 :: /60 . Khong duge viét 12AB :: CD30 /60 hay 12AB :: CD30 :: /60

3.4.2. Phan loai dia chi IPv6

- bia chi Unicast: La dia chi cia mdt giao dién. Mot goi tin dugc chuyén dén dia chi
Unicast s& chi duoc dinh tuyén dén giao dién gin véi dia chi d6

- bia chi Anycast: La dia chi ciia mét tap giao dién thudc cua nhiéu node khac nhau. Mdi
g6i tin t6i dia chi Anycast dugc chuyén t6i chi mot trong tap giao dién gan vai dia chi d6 (1a giao
dién gan node gri nhit va c6 Metrics nho nhét).

- Dia chi Multicast: Dia chi cia tap cac giao di¢n thudc vé nhiéu node khac nhau. Mot goi
tin guri toi dia chi Multicast s& dugc giri tat ca cac giao dién trong nhom.
3.4.3. So sanh dia chi IPv4 va dia chi IPv6

Dia chi IPv6 va IPv4 c6 mot s diém chung nhu cung sir dung mot s6 loai dia chi v6i mot
s6 chirc nang tuong ty, nhung trong [Pv6 cd mot s6 thay dbi thé hién trong bang sau:

Bang So sanh dia chi IPv4 va IPv6

IPv4 Address IPv6 Address

Phén 16p dia chi (Lép A, B, CvaD) | Khong phan 16p dia chi. Cap phat theo tién t6
Lép D 1a Multicast (224.0.0.0/4) Dia chi multicast c6 tién t6 FF00::/8

Str dung dia chi Broadcast Khong c6 Broadcast, thay bang Anycast

Dia chi unspecified 1a 0.0.0.0 Dia chi Unspecified 1a :

Dia chi Loopback 127.0.0.1 Dia chi Loopback 1a ::1

Str dung dia chi Public Twong tng 14 dia chi Unicast toan cau

bia chi IP riéng (10.0.0.0/8, | Dia chi Site-1Lcal (FECO0::/48)
172.16.0.0/12, and 192.168.0.0/16)

Dia chi tu cau hinh (169.254.0.0/16) Dia chi Link-Local (FE80::/64)

Dang biéu dién: chudi s6 thip phan | Dang biéu dién: chudi so6 Hexa cach nhau bdi dau hai
cach nhau boi dau cham cham; c6 thé nhom chuoi so 0 lién nhau vao mot ki tur

Str dung mat na mang con Chi st dung ki hiéu tién td dé chi mang

Phan gidi tén mién DNS: ban ghi tai | Phan gidi tén mién DNS: ban ghi tai nguyén dia chi
nguyén dia chi may chu IPv4 (A) may chu IPv6 (AAAA)
Tén mién ngugc: IN-ADDR.ARPA Tén mién ngugc: IP6.INT domain
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Cau héi va bai tap
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4
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6
7
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Hay trinh bay tong quat mé hinh kién tric TCP/IP

Vai tro va chiic nang cac tang trong md hinh TCP/IP

Tang tng dung (Process/Application Layer) va cac giao thirc ing dung.
Tang van chuyén Host to Host va cac giao thirc.

Tang mang (Internet Layer) va cac giao thirc ting mang.

Trinh bay khal quat cac giao thirc dinh tuyén RIP, OSPF, BGP.

Qua trinh dong goi dit liéu Encapsulation

Qua trinh phan manh céac goi dir li¢u Fragment

Khai niém don vi truyén cuc dai MTU (Maximum Transmission Unit).
Qua trinh phan manh lam ting thoi gian xtr ly, lam gidm tinh ndng ciia mang.
Vai tro va chirc nang, cau triic gbi tin cia UPP (User Datagram Protocol)
Vai tro va chirc nang cua TCP :

Trinh bay cac dic diém cia TCP

Diéu khién luu lwong va didu khién tic nghén

Trinh bay cac co ché cira s6 dong, phat lai thich nghi, diéu khién tic nghén.
Thiét 1ap va huy bo lién két:

Do tin cdy va diéu khién ludng ctua TCP:

Céc chuc ndng chinh cua IP:

Dia chi IP, ciu triic goi dir liéu IP.

Phan méanh va hop nhat cac géi IP:

Trinh bay chirc nang giao thirc thong béo diéu khién mang ICMP.

Tién trinh ctia Giao thtrc phan giai dia chi ARP (Address Resolution Protocol)
Nguyén tic hoat dong, khuén dang géi tin cua giao thirc RARP

Cac dac trung cua IPv6

Chat lugng dich vu va bao mat trong IPv6

Céu trac khudn dang Datagram Ipv6

Header m¢ rong

So sanh IPv4 header va IPv6 header

Lép dia chi IPv6, biéu dién, cac loai dia chi IPv6

So sanh dia chi IPv4 va dia chi IPv6

Mb hinh kién trac TCP/IP va so sanh v&i md hinh OSI.
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CHUONG 4: KY THUAT MANG CUC BO

No6i dung cua chuong nay s€ trinh bay cac khai niém co ban vé k¥ thuat mang cuc bd LAN,
cac phuong phap truy nhap ngau nhién va c6 diéu khién dugc sir dung trong cac mang quang ba.
Noi dung ctia chwong gdm cac phan sau:

e Céic phuong thuc truy nhap dudng truyén.
Mang Ethernet va ho chuan IEEE 802.

Mang cuc bo Token Ring.
Giao dién s6 liéu phan bd st dung cap soi quang.
e Gidi thiéu mang LAN ATM.

4.1. Cac phuong thirc truy nhap dwong truyén

4.1.1. Phuong thirc da truy nhip sitr dung séng mang cé phat hién xung dot CSMA/CD
(Carrier Sense Multiple Access with Collision Detection)

Pay 1a phuong phép truy nhap ngau nhién sir dung cho mang c¢é céu triac dang hinh Bus. Tat
ca cac node truy nhap ngau nhién vao Bus chung. Vi vy cin c6 co ché tranh xung dot va nghén
thong tin. CSMA/CD 1a phwong phap cai tién cua phuong phap CSMA (Nghe trudc khi néi -
Listen before talk).

Nguyén tic hoat dong: Khi mot tram truyén dit liéu, trude hét no sé phai “nghe” xem dudng
truyén “ban” hay “rdi”. Néu “rdi” né s& truyén dir liéu di (theo khuén dang chuan), néu dudng
truyén dang “ban” thi n6 s& thuc hién 1 trong 3 giai thuat sau:

1. Tram tam “rat lui” chd doi trong mét thoi gian ngau nhién, sau dé lai bét dau nghe duong

truyén (Non persistent)

2. Tram tiép tuc “nghe” dén khi duong truyén rdi thi truyén dir liéu di voi xac suat bang 1

(persistent).

3. Tram tiép tuc “nghe” dén khi duong truyén rdi thi truyén dir liéu di véi xac suét bang

0<p<I xac dinh trudc (p-persistent).

Uu, nhiege diém ciia tieng giai thudt trén: Giai thuat 1 c¢6 hiéu qua trong viéc tranh xung
d6t. Tuy nhién, c6 thé ¢ thoi gian “chét” ciia duong truyén vi ca hai cing doi. Giai thuat 2 ngugc
lai, c6 gang giam dugc thoi gian “chét” ciia duong truyén nhung néu c6 hon mot tram cung truyén
thi kha niang xay ra xung dot s& cao va giai thuat 3 v6i gia tri p chon mot cach hop 1y c6 thé t6i
thiéu hoa duoc kha ning xung dot ciing nhu giam duoc thoi gian “chét” cia dudng truyén.

Tuy nhién, xung dot xay ra thuong do do tré truyén dan. CSMA thyc chét 1a cac tram chi
“Nghe trude khi n6i” ma khong “nghe trong khi n6i”, nén thuc té c6 xung dot nhung cac tram van
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khong thé biét va tiép tuc truyén dir liéu din dén tic nghén, xung dot thong tin trén duong truyén.
Giai phap CSMA/CD (hay con goi 1a LWT - Listen while talk) c6 thé phat hién xung d6t nhur sau:

- Khi mét tram dang truyén, van tiép tuc “nghe” duong truyén. Néu phat hién thiy xung dot,
n6 nglng ngay viéc truyén nhung van tiép tuc giri song mang di thém mot thoi gian dé dam bao
rang cac tram trén mang déu co thé “nghe” duoc xung dot do.

- Sau d6, tram chd doi trong mot thoi doan ngau nhién, nd tiép tuc thu truyén lai theo
nguyén tic cac giai thuat cia CSMA.

Vi CSMA/CD, thoi gian chiém dung vo ich duong truyén giam xudng diing bang thoi gian
dung dé phat hién mot xung dot. CSMA/CD ciing st dung 3 giai thuat “kién nhan” cia CSMA,
trong do giai thuat (2) (1-persistent) 1a dugc dung hon ca.

4.1.2. Token Bus

Pé cip phat quyén truy nhap dudng truyén cho mot tram can truyén dir lidu, mot thé bai
duoc luu chuyén trén mot vong logic dugc thiét lap boi cac tram c6 nhu cau. Khi mdt tram nhén
dugc thé bai nd co6 quyén truy nhiap dudng truyén trong mot thoi gian xac dinh va c¢6 thé truyén
mot hodc nhidu don vi dir liéu. Khi da hét dit liéu hodc hét thoi gian cho phép, n6 chuyén thé bai
cho tram tiép theo trén vong logic. Thé bai (Token) 1a mot don vi dir li¢u ddc biét, c6 kich thudc
va ndi dung gdm céc thong tin diéu khién duoc quy dinh riéng cho mdi phuong phap.

Hinh 4.1 Token BUS

Thiét lgp vong logic: Vong logic giita cac tram c6 nhu cau truyén, dugc xac dinh theo mot
chudi c6 thir ty ma tram cudi cung lién ké v6i tram dau tién cua vong. Méi tram duoc biét dia chi
cta tram lién ké trudc va sau nd. Tha tu cia cic tram trén vong logic doc lap voi thir tu vat ly.
Céc tram khong hodc chua ¢ nhu ciu truyén dir liéu thi khong dwa vao vong logic va chung chi
c6 thé tiép nhan dir licu.

Duy tri trang thai thuc té cua mang

- B sung dinh ky cac tram nim ngoai vong logic néu c6 nhu cau truyén dir licu.

- Loai bé mot tram khong con nhu cau truyén dit liéu ra khoi vong logic.

- Quan ly 18i: L3i: c6 thé “dut vong™ hodc trung dia chi.
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- Khoi tao vong logic: Khi cai dat mang hodac dat vong can phai khoi tao lai vong. Viéc
khéi tao vong logic dugc thuc hi¢n khi mot hoac nhiéu tram phat hién Bus hoat dong vuot qua gia
tri ngudng thoi gian (Time-out) hodc thé bai bi mat. C6 nhiéu nguyén nhan, chang han mang mat
ngudn hodc tram giit thé bai hong. Luc d6, tram phat hién s& giri thong bao “yéu cau thé bai” toi
mot tram duoc chi dinh trudc co trach nhiém sinh thé bai méi va chuyén di theo vong logic.

4.1.3. Token ring

Nguyén tic ciia phwong phdp: Dung thé bai luu chuyén trén duong vat Iy dé cap phat truy
nhap duong truyén. Mot tram mudn truyén dit liéu thi phai doi dén khi nhan dugc mot thé bai

“rdi”. Khi d6 tram s& doi bit trang thai cua thé bai sang trang thai “ban” va truyén mot don vi dir
liéu cung véi thé bai di theo chiéu cua vong. Cac tram khac mudn truyén dir liéu phai doi. Dir liéu
dén tram dich phai duoc sao lai, sau d6 ciung véi thé bai di tiép cho dén khi quay vé tram nguon.

CC ALY

Tram ngudn s& xoa bo dit liéu va doi bit thé bai thanh “rdi” va cho lwu chuyén tiép trén vong dé
céc tram khac ¢6 thé nhan duoc quyén truyén dir liéu.

A c6 nhu ciu truyén dit Node B doc, phan tich va IEhi Packet dir liéXu quay
litu d@én C. Poi Free so sanh dia chi dich véi Ve, Node A ChI}YGH trang
Tokén,chuyén séng trang dia chi MAC. Node C sao thai Token thanh Free.
thai Busy, gui kém Packet chép dir ligu
dir liéu

Hinh 4.2 Token Ring

Su quay vé lai tram nguén cta dit liéu va thé bai nhim tao ra co ché bao nhan ty nhién: tram
dich o thé giri vao don vi dir lidu (phan header) cac thong tin vé két qua tiép nhan dir liéu ctia minh.
Chang han, cac thong tin d6 ¢ thé 1a: (1) tram dich khong ton tai hodc khong hoat dong; (2) tram
dich ton tai nhung dir li¢u khong duge sao chép ; (3) dir li¢u da dugc tiép nhan; (4) 6 13i.

Cdc van dé lién quan: Can giai quyét hai vin d& c6 thé din dén pha v hé thdng. Mot 1a mat
thé bai. Hai 13 mot thé bai “ban” luu chuyén khong dung trén vong. C6 thé c6 nhiéu giai phap
khac nhau dé khic phuc van dé nay, sau day 1a mot giai phap duoc khuyén nghi:

D6i voi van dé mat thé bai: C6 thé quy dinh trude mot tram dicu khién cha dong (Active
Monitor), phat hién mat thé bai bang cach ding co ché ngudng thoi gian Time-out. Sau khoang
thoi gian do, néu khong nhan lai dugc thé bai, tram s€ phat hién tinh trang phuc hdi bé“mg cach
phat lai thé bai moi.

Dbi v6i van dé thé bai “ban”luu chuyén trén vong khong dimg: tram Monitor st dung mot
bit trén thé bai danh dau (M=1) khi gap mot thé bai ban di qua no. Néu no gap lai mot thé bai ban
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v6i bit dd danh du d6 thi co nghia la tram nguén da khong nhéan lai dugc don vi dit li€éu ciia minh
va thé bai ban cir quay vong mai. Lic d6, tram Monitor s& ddi bit trang thai cua thé bai thanh
“rdi” va chuyén tiép trén vong. Tuy nhién, can chon mot giai thuat dé chon tram thay thé cho tram
monitor khi bi hong.

4.1.4. So sanh CSMA/CD véi cac phwong phap dung thé bai

Do phirc tap cua phuwong phap ding thé bai 16n hon nhiéu so véi phuong phap truy nhap
ngiu nhién CSMA/CD, xtr ly don gian hon.Trong diéu kién tai nhe phwong phéap thé bai khong
cao do mot tram c6 thé doi kha 1au méi dén luogt (cd thé bai). Nguoc lai,: trong diéu kién tai nang,
phuong phép dung thé bai hi¢u qua hon so véi CSMA/CD.

Uu diém 16n nhét ctia phwong phap ding thé bai 13 kha ning diéu hoa luu thong trong mang
bang cach cho phép cac tram truyén s6 lwong don vi dit liéu khac nhau khi nhan dugc thé bai hodc
bang cach 1ap ché d6 wu tién cip phat cho cac tram cho trudc.

4.2. Ethernet va chuan IEEE 802
4.2.1. Gi6i thiéu chung vé Ethernet

Ethernet 1a cong nghé cia mang LAN cho phép truyén tin hiéu giira cac may tinh véi toc do
10Mb/s dén 10 Gigabit/s. Trong cac kiéu Ethernet thi kiéu st dung cap xoan d6i 1a hay thong
dung nhét. Hién nay c6 khoang 85% mang LAN sir dung cong nghé Ethernet.

Nam 1980, Xerox, tip doan Intel va tdp doan Digital Equipment dua ra tiéu chuan Ethernet
10 Mbps (Tiéu chuén DIX).

IEEE (Institute of Electrical and Electronics Engineers, Inc- Vién cong nghé dién va dién
tir) dua ra tiéu chudn vé Ethernet dau tién vao nim 1985 véi tén goi "IEEE 802.3 Carrier Sense
Multiple Access with Collision Detection (CSMA/CD) Access Method and Physical Layer
Specifications"

Gan day, voi cac phuong tién truyén dan va cong nghé méi, cong nghé Ethernet d ngay
cang phat trién va dat dugc téc d6 trao doi s6 lidu dén 10 Gigabit trén gidy.

Application
Presentation Upper Upper
Session Layer Layer
Transport Protocols LSAP Protocols
Network / i \\
Data link LLC LLC Scope of
Physical “t-.| MAC | | MAC IEEE 802
Physical Physical Standard
Medium Medium

Hinh 4.3 Quan hé ciia cic chuidn IEEE 802 véi mé hinh tham chiéu OSI.
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Thanh phan mang Ethernet bao gom:

- Data terminal Equipment (DTE): Cac thiét bi truyén va nhan dir liéu DTEs thuong 1a PC,
Workstation, File Server, Print Server ...

- Data Communication Equipment (DCE): La céc thiét bi két ndi mang cho phép nhan va
chuyén khung trén mang. DCE c6 thé 1a céc thiet bi doc 1ap nhu Repeter, Switch, Router hodc cac
khoi giao ti€p thong tin nhu Card mang, Modem ..

- Interconnecting Media: Cap xoan doi, cap dong (mong/day), cap quang.

Nhitng déc diém co ban ciia Ethernet

- C4u hinh truyén thdng: Bus dudng thing/ Star

- Céu hinh khac Star bus

- K§ thuat truyén: Base band

- Phuong phap truy nhap: CSMA/CD.

- Quy cach ky thuat: IEEE 802.3.

- Van tdc truyén 10Mbps, 100Mbps ... 10Gbps

- Loai cap: Cap dong truc méanh, cap dong truc day, cap xoan doi, cap quang ...

4.2.2. Chirc niing cac tang trong IEEE 802

Chuan IEEE 802 bao gém chtc ning ting vat Iy (Physical) va lién két dit liéu (Data Link)
trong mo hinh OSI. Dicu nay c6 nghia la Uy ban 802 cua IEEE nhan manh téi viéc tiéu chuan hoa
cac cong ngh¢ phan cung st dung tai tang vat 1y va tang lién két dir li¢u.

Chuan IEEE chia tang lién két dit liéu thanh hai ting con, tang diéu khién truy nhap MAC
(Media Access Control) va di€u khién lién két logic LLC (Logical Link Control).

Tang LLC (Logical Link Control ):Tat ca mang LAN theo chuan IEEE c6 cung 16p LLC
duoc dinh nghia boi 802.2. Dung chung tang con LLC, co ché cac tang trén nhu nhau bat ké loai
phan cung nao dugc su dung. Giao dién gitra tang ke trén voi LLC dugc dinh nghia boi cac diém
LSAP (Link Service Access Points ). LSAP la céc dia chi lién két logic. Dia chi Ethernet c6 nhi¢u
dia chi LSAP, nhiing dia chi nay cho phép lién két gitra cac thuc thé trén mang. Pia chi MAC la
duy nhat.

- Néu thiét bi 1a DTE, n6 quy dinh giao dién giita giita ting MAC va ting mang. LLC quan
1y lién ket dir liéu va dinh nghia cac diém truy nhap dich vu (Service Access Point - SAP). LLC
Sublayer dugc tiéu chuan hoa trong IEEE 802.2

- Néu thiét bi DCE la Bridge. Brige cung cip giao dién LAN-to-LAN st dung chung
Protocol (Ethenet to Ethenet) hodc gitra cac LAN str dung khac Protocol (nhu Ethernet to Token
Ring). Bridge dugc tiéu chuan hoé trong IEEE 802.1

- LLC Header:

DSAP (1) SSAP (1) Cont (1) Data (43 ...)

+ DSAP (Destination Service Access Point): Con trd thong bao cho NIC vi tri by dém
dé luu trir thong tin nhan.
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+ SSAP (Source Service Access Point) Vi tri by dém luu trir thong tin di.

+ DSAP and SSAP cho phép nhiéu giao thirc cting sir dung chung NIC Card.

+ Cont (Control). Kiéu cua LLC.

+ Data: Dit liéu duoc dua xudng tir 16p Network, co chidu dai tdi da 1a 1497 bytes.

Tang con LLC cung cdp cdc dich vu sau:

- Type 1: Dich vy Datagram khong lién két va khong c6 co ché bio nhan biét
(Unacknowledgement). Cung cap két noi Point to Point, Multipoint va Broadcast.

- Type 2: Dich vu mach ao, kiéu lién két (Connection -Oriented ). Cung cép cac dich vu tuan
tu, kieém soat luong, khong 101 gitta cac LSAP.

- Type 3: Dich vu Datagram kiéu khong lién két va co co ché bao nhan biét
(Acknowledgement).

Tang Ethernet Mac Sublayer: Lién quan dén cac phuong phép truy nhap va kiém soét truy
nhap dén duong truyén chung. Token RING va Ethernet thuc hién trong tang MAC bang céac
phuong phép khac nhau cung chia sé¢ duong truyén.

- Tao Frame: Thém cac truong PRE, SFD, DE, SA, Length/Type, PAD, FCS va dir liéu tr
LLC dua xuong tao thanh khung dir liéu cung cap cho tang Vat ly.

- Nhan khung dir liéu tir tang Vat 1y, kiém tra 15i va giri dir liéu cho ting LLC.

- Piéu khién truy nhap phuong tién truyén dan.

Tang Vit Iy: Xac dinh toc do truyén, phuong phdp mi hoa va phwong tién truyén dan va
cach thuc ket noi vat ly. Tang vat 1y cuia IEEE 802.3 duoc phan chia la 2 phan:

- Phan ddc lap véi dudng truyén dic ta giao dién giita ting MAC va tang vat 1y.

- Phan phu thudc dudng truyén va dic ta giao dién voi duong truyén cia LAN va céc tin
hiéu trao doi véi dudng truyeén. Co nhicu tuy chon khac nhau vé kieu dudng truyén, phuong thirc

truyén tin hi¢u va toc dg truyeén, cach thirc ma hoa.

4.2.3. Ciu tric khung Ethernet:

Th tu truyén dan: trai qua phai, theo chudi bit

»

<«— Vingphathién16i FCS —»
< Vung tinh FCS —’|

PRE | SFD | DA | SA| Length/Type| Data | PAD | FCS

7 1 6 6 4 | 46-1500 | 4
+—>

Hinh 4.4 Token Ring
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- PRE (7bytes): Panh du diém dau khung, dong bo.
- SFD (1byte): 10101011
- DA/SA (6 bytes): Dia chi dich, dia chi ngudn.
- Length/Type (2 bytes): Chiéu dai dit liéu néu nhé hon 1500.
- Data: Dit liéu guri tir LLC dwa xubng, gdm n byte (n<1501).
7 - PAD: C6 thé c6 hay khong. Néu n<46 thi thém 1 sb byte (toan 0) vao PAD dé chiéu dai
tong cong cua Data+Pad 1a 46 byte
- FCS (4 bytes) kiém tra 15i ctia cac truong DA, SA, Length /Type va Data va PAD.

4.2.4. Ho IEEE 802

Bridge duoc tiéu chudn hod trong IEEE 802.1, kién tric mang, cung cap giao dién LAN-to-
LAN st dung chung Protocol LAN (vi du: Ethenet to Ethenet) hodc gitta cac LAN st dung khac
Protocol (nhu Ethernet to Token Ring).

Logical Link Control (LLC) duoc tiéu chuén hoa trong [EEE 802.2, dac ta chuan giao dién
(Interface) gitra MAC va ting mang LLC quan ly lién két dir liéu va dinh nghia cac diém truy
nhap dich vu (Service Access Point — SAP). IEEE 802.2 cung cip 3 kiéu giao thuc LLC:Typel,
Type2, Type3. Cac giao thirc ndy theo phuong thirc can bing (Balanced Mode) ciia giao thic
HDLC va c6 céac khudn dang dit li¢u va chirc nang tuong tu.

EEE 802.3 dac t& mot mang cuc bd dua trén mang Ethernet do Digital, Intel va Xerox hop
tac phap trién tir nam 1980. IEEE 802.3 tuong tu nhu DIX Ethernet, bao gém ca tang vat Iy va
tang con MAC véi cac dic ta sau:

- bBac ta dich vu MAC (MAC ServicesSecification)

- Giao thue MAC (MAC Protocol).

- Dic ta vat 1y (Medium-Independent Physical Specification) doc 1ap véi dudng truyén

- Dic ta vat 1y phu thudc duong truyén (Medium - Dependent Physical Specification)

- Pic ta dich vu MAC dinh nghia céc dich vu IEEE 802.3 cung cap cho ting LLC hoic
ngudi str dung & ting cao hon.

Tang MAC véi giao thuc truy nhap dudng truyén CSMA/CD, lam giam tinh trang xung
dot va nghén thong tin bang cach mdi thiét bi truée khi truyén phai lang nghe dudng truyén
va trong khi truyén van tiép tuc nghe dé xtr 1y khi c¢6 hién tugng va cham.

Tang vat 1y cia IEEE 802.3 dugc chia 1am hai phan. Phan doc lap voi duong truyén,
dic ta giao dién giita MAC va tang vat ly. Phan phu thudc duong truyén 1a bat buc phai co
va dic ta giao dién véi duong truyén ctia LAN va cdc tin hiéu trao d6i v6i duong truyén. Co
cac dang sau cho tang vat 1y ciia IEEE 802.3:

- Téc d6 truyén tin hiéu (1 Mb /s hoic 10Mb /s hodc 100 Mb /s)

- BASE (néu 1 Baseband) hoic BROAD (néu la Broadband)

- Chi dinh dic trung dudng truyén.

10BASE -F: Dung cép quang, tbc dd 10 Mb/s, pham vi cap 4km Chuan nay dugc phan
thanh 3 dang con: 10BASE-FL, I0BASE-FB va 10BASE-FP.
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10BASE-T: Str dung n6t dai tdn rong hd trg cho cac toc do tin hidu 10Mb/s. Dung cap
UTP, trg khang 75 Ohm, véi mang hinh sao.

100 BASE-X: Goi la Fast Ethernet, mang hinh sao tuwong tu 10BASE-, tdc d6 100Mb/s.
Chuan nay gdm 100 BASE-TX dung cho cap UTP hodc STP 2 d6l, 100 BASE-FX dung cho
cap quang, 100 BASE-T4 dung cho cap UTP 4 doi (Four Twisted Pairs).

10BROAD36: Dung Broadband, tbc do 10Mbr/s, cap déng truc 75 Ohm, pham vi cap
1800 m (1én téi 3600m trong cau hinh cap déi), st dung topo dang BUS.

IEEE 802.4: M6 ta mot mang cuc bd voi cAu trac dang hinh BUS va co ché diéu khién truy
nhap duong truyén thé bai Token BUS. Mang dung cap ddng truc 75 ohm voi ca hai dang
Baseband va Broadband. IEEE 802.4 bao gdm tang vt Iy va ting MAC. IEEE 802.4 str dung cép
dong 75-ohm (téc d6 1 Mbps, 5 Mbps va 10 Mbps) hodc cap quang (toc do 5 Mbps, 10 Mbps va
20 Mpbs). N6 duoc thiét ké dé ung dung trong cac van phong va trong cac mdi trudng cong
nghiép va quan su.

Chuén IEEE 802.5: La chuan dic ta mang cuc by véi mang dang vong (RING) st dung the
bai Token RING dé diéu khién truy nhap dudng truyén. IEEE 802.5 bao gom ca tang vit Iy va
tang con MAC.

IEEE 802.6: M6 ta mdt mang tdc do cao két ndi nhidu LAN thudc cac khu vuc khac nhau cia
mot do thi (con duge goi la MAN - Metropolitan Area Network). Mang s dung cap quang véi
mang dang Bus kép (Dual - BUS), vi thé con duoc goi 1a DQDB (Distributed Queue Dual Bus).
Luu thong trén mdi Bus 12 mot chiéu va khi ca cap Bus cung hoat dong s€ tao thanh mdt cAu hinh b
qua duoc cic 16i (Fault - Tolerant). Phuong phéap diéu khién truy nhap dua trén mot giai thuat xép
hang phan tan c6 tén la QPDS (Queued - Packet, Distrubuted -Switch). DQDB la Bus quang ba da
truy nhdp, twong ty nhu CSMA/CD, nhung phai dung mét phuong phdp truy nhap theo "khe”
(Slotted Access) dé khic phuc cac han ché vé truy nhap cia CSMA/CD. Dé quang ba dit liéu can
phai cai dat Bus dudi dang cip Bus mét chidu tuong tu nhu moét dang vong (Ring). Vi hai Bus
chuyén dir liéu nguoc chidu nhau nén viéc quang ba dir liéu doi hoi phai truyén ca trén hai Bus.

» BusA
Slot Slot
generator generator
A A
Bus B 4—|

Don vi dit li¢u duge dung trong cac mang DQDB dugc thiét ké tuong thich véi thé hé méi
cua cidc mang dién rong cong cong goi la B-ISDN (Broadband Integrated Services Digital
Networks). Cac mang nay sir dung k¥ thuat chuyén mach goi nhanh (Fast Packet Switching) voi
cong nghé hira hen nhét 13 ATM. Vi thé don vi dir liéu dung trong cac mang DQDB ciing duoc
goi 1a "té bao” (Cell) voi khudn dang tong quat gdbm 53 bytes, trong d6 c6 bytes ciia phan Header
¢b dinh va 48 bytes di liéu.

Hinh 4.5: So dd nbi bus cia DQDB
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Céc mang IEEE 802.6 cho phép truyén dir liéu véi tdc do cao tir vai chuc dén hang trim
Mb/s. Bap tmg cac yéu cau truyén dit liéu da phuong dién.

- IEEE 802.9: Bic ta mot mang tich hop dir liéu va tiéng nodi bao gdbm 1 kénh di bd 10 Mb/s
cing v6i 96 kénh 64 Kb/s (tong cong 6Mb/s). Giai thong tong cong 13 16 Mb/s. Chudn nay con
duoc goi 1a Isochronous Ethernet (IsoEnet) va né duogc thiét ké cho cac mdi truong c6 lugong luu
thong 16n va cép bach.

- IEEE 802.10: Chuén dic ta vé an toan va ma hoa thong tin trong cac mang cuc bo.

- IEEE802.11: Ichuén dic ta mang cuc by khong day (Wireless LAN), hién dang tiép tuc
phat trién véi phuong phap truy nhap CSMA/CD.

- IEEE 802.12 1a chuan dic ta mang cuc by bdi AT&T, IBM va HP, goi 1a 100 VG -
AnyLAN hay 100BASE-VG. Mang sir dung dang hinh sao xép ting (Cascaded Star Topology) va
phuong phép truy nhap dudng truyén co diéu khién tranh chap. Khi ¢é nhu cau truyén dit liéu,
mot tram s& giri yéu cau dén HUB va tram chi c6 thé truyén dit liéu khi HUB cho phép. Chudn
cung cap mot mang tdc do trén 100 Mb/s, c6 thé hoat dong trong cac mdi trudng hdn hop Ethernet
va Token Ring. Vi thé n6 chp nhan ca hai dang Frame.

- IEEE 802.14: Chuén cudi cung hién nay 1a 802.14. Chuin nay dung cho truyén di liéu
qua dudng cap TV, nham nang cao tdc do truy nhap Internet tai gia dinh.

4.2.5. Ethernet 100 Mbps

Mang Ethernet 100 Mbps dugc gdm 2 chuén :
* Fast Ethernet (IEEE 802.3u): 100Base-TX, 100Base-T4 va 100Base-FX.
Cac logi cap sw dung
- 100BASE-T4 sir dung bon doi day can bang cap UTP Cat-3 hodc Cat-5.
- 100BASE-TX str dung hai d6i UTP Cat-5 hoac d6i day STP.
- 100BASE-FX suir dung doi day cép quang da mode.
Ma hoa:
- 100Base-TX va 100Base-FX str dung k¥ thuat ma hoa 4B/5B.
- 100Base-T4 st dung k¥ thuat ma hoa 8B/6T.
Phurong thire diéu khién truy nhdap CSMA/CD
- 100Base-T4 su dung phuong thirc hoat dong ban song cong.
- 100Base-TX st dung phuong thirc hoat dong song cong.
- 100Base-FX sir dung ca phuong thirc hoat dong song cong va ban song cong.
* 100VG-AnyLAN la cong ngh¢ canh tranh véi Fast Ethernet, it dugc st dung.
4.2.6. Gigabit Ethernet.

Su ra doi ciia Gigabit Ethernet ¢ md ra mot ky nguyén mai Ethernet toc do cao. Gigabit
Ethernet duoc thiét 1ap dua trén cic nguyén 1y co ban cua 10BASE-T, Fast Ethernet va chuyén
mach Ethernet. C6 2 chuan Gigabit Ethernet:
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* IEEE 802.3z: Mang Gigabit Ethernet trén cap quang chuan héa nim 1998. Phuong tién
truyén dan co ban 13 soi quang don mode (SMF) v6i dudng kinh 15i 1a 10 pm, hay soi quang da
mode v&i duong kinh 161 1a 50 um hodc 62.5 um. Tin hi€u dugc truyén dan chu yéu trén hai budc
song la 850nm (budc séng ngan) va 1310 nm (budc song dai). Néu st dung cap dong thi do 1a loai
cap bon doi Cat-5 UTP, véi khoang cach cé the 1én téi 100m.

Tai tang vit Iy: IEEE 802.3z :

1000Base-SX : chuan cho cap quang budc song ngan.

- Véi cap quang da mode 62.5 pm, khoang cach tdi da 220-275 m
- Véi cap quang da mode 50 um, khoang cach tdi da 500-550 m
1000Base-LX : chuan cho cap quang budc song dai
- Véi cap quang da mode 62.5/50 pm, khoang cach t6i da 550 m
- Véi cap quang don mode 9 um, khoang cach t6i da 5000 m
1000Base-CX : chudn cho cap dong tuyén ngan.
- Véi cap dong truc, khoang cach téi da 1a 25 m
Tai td‘ng lién két dir liéu:
- Hoat dong & ché d6 song cong va chuyén mach.
- Piéu khién truy nhap: CSSMA/CD trong phuong thirc song cong.
- Trong phuong thirc ban song cong sir dung CSMA/CD cai tién.

Gigabit Ehernet trén cdp dong: Chuan IEEE 802.3ab dic trung boi 1000Base-T. Str dung
ca 4 doi day cap UTP Cat 5 (hoac Cat-6, Cat- 7) voi khoang cach toi da 100m. Tin hi¢u truyen
dan song cong tryc tiép 2 chiéu trén ca 4 do6i vdi toc do 250 Mbps/ 1 doi day.

4.2.7. Gigabit Ethernet qua cap s¢i quang

10 Gigabit Ethernet (GbE) duoc trinh bay trong du thao tiéu chuan IEEE 802.3ae. Tc do
Ethernet d3 ting tir 1 Gbps 1én 10 Gbps, cho phép Ethernet co thé tich hop véi nhimng cong nghé
tdc d6 cao trén mang dudng truc WAN véi toe do xap xi 9,5 Gbps. Ngoai ra, 10 GbE c¢6 thé trong
thich voi cac hé thong SONET/SDH, c¢6 thé hd trg cho tit ca cac dich vu tai cac tdng 2 va 3.
Nguyén tic co ban khi xay dung cac mang chuyén mach téc do cao 1a két hop nhiéu doan mang
tbc do thép lai voi nhau. Khi mat do va sb lugng cac doan co tbc do 100 Mbps trong mang tang
1én thi 1000BASE-X va 1000BASE-T tr& thanh cong nghé truyén dan ¢ muc cao hon duogc sir
dung trén cac 161 mang.

4.3. Mang cuc b¢ Token Ring

CAu tric mang hinh vong (Ring) 1a mot chudi két ndi diém - diém cac node lai véi nhau tao
thanh vong tron. Vi vay Ring LAN khong phai 1a mang quang ba nhu Ethernet, chiing dugc xem
nhu mang truyén tuan ty, diém diém. Cong nghé Ring LAN 4 sé hoa, khong giéng nhu cong
nghé mang Ethernet trong d6 co ché cam nhan song mang 14 tin hiéu tuong tu (Analog). Ring
LAN thuong su dung la IEEE 802.5
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4.3.1. Hoat dgng ciia Token Ring

MJi tram hoat dong nhur 13 mot bo chuyén tiép h tro cho su khuyéch dai tin hi¢u suy hao.
Co thé siur dung cac loai cap déng truc, cap sQi quang, cap xodn doi. Sir dung phuong thuc truy
nhap duong truyén Token RING, gém 24 bit. Néu toc do trén vong 1a 4 Mbps thi vong phai co
thoi gian tri hoan 1a 24/2 Mbps = 6 Micro giay.

Cac tram ctia mang cuc by Token Ring hoat dong theo 4 ché do sau: Ché do truyén, ché do
léng nghe, ché do b qua. va ché do nhan. Hinh 4.6 minh hoa 4 tram hoat dong: Gia su A truyén
dit liéu d@én D. Tram A nhan Token, kiém tra bit T. Néu gia tri béng 0, Token ban, nghia 1a da co
tram trén mang dang trong ché do truyén. Néu gia trj bit T bang 1, dudng truyén r6i, tram chuyén
gia tri 1 bang 0 sang trang thai ban va A budc vao ché do truyén (Transmit Mode). Vi A truyén
dén D, nén dja chi dich sé& 1a D, dia chi nguén la A. Vi dia chi dich khong phai 1a ciia B, n6 budc
vao ché do ling nghe (Listen Mode). Tram C vi khong cung cép dién (gia st bi mét dién ching
han), do d6 né & ché d6 bo qua (Delay bypassesMode). Tram dich D phat hién ra rang dia chi dich
chinh 13 cta nd, né budce vao ché do6 nhan (Receive Mode). Khung dir li€u duoc sao chép vao bo
nhd cua tram.

[ ] C: Relay
Bypasses Mode

A = B: Listen
Mode

D: Receive
Mode

Hinh 4.6 Cac ché d Iam viéc ciia cic tram Token Ring

Trong Frame c6 mot s6 c& kiém soat qua trinh truyén va nhan dir liéu. C Frame Status Flags
nhan biét dua vao phan cung. Co Frame Status g6m cac ¢ nhan biét dia chi A (Address
Recognized), cd sao chép khung C (Frame Copied) va co 16i E (Error).

4.3.2. Chuin Token Ring
La chudn dic ta mang cuc bd v6i Topo dang vong (Ring) st dung thé bai dé diéu khién truy

nhap duong tmyén tuan thu chuan IEEE 802.5. Chuéan IEEE 802.5 hoat dong trong t?mg vat ly va
tang con MAC .

Giao thitc MAC 14 phén c6t 161 cuia IEEE 802.5, sir dung phuong phap Token Ring dé diéu
khién truy nhap duong truyén. Khuon dang ciia Frame dung trong giao thitc MAC cua IEEE 802.5
duogc trinh bay trong hinh 4.8
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SD AC FC DA SA INFO FCS ED ES

SFS Pham vi phtd clia FCS EFS

>
Bl

Hinh 4.7 Khudn dang tong quat cia IEEE 802.5 Frame

- SFS = Start Frame Sequence .

- SD = Starting Delimiter (1 byte): SD chi bat dau cia mot Frame hodc Token.

- AC = Access Control (1 byte): Diéu khién truy nhap.

- FC=Frame Conrtol (1byte): Diéu khién Frame chira LLC data hay 1 mot MAC Control Frame.
- DA = Destination Address (2/6 byte): Dia chi dich ctia Frame.

- SA = Source Address (2/6 byte): Dia chi ngudn ctia Frame.

- INFO = Information (0 hodc nhiéu bytes).

- FCS = Frame Check Sequence (4 bytes): FCS: ma kiém soat 16i CRC 32 bit cho cac ving
FC, DA, SA, va INFO.

- EFS = End - of - Frame Sequence
- ED = Ending Delimiter (1 byte): Cac ky hiéu két thuc Frame.
- FS = Frame Status (1 byte): Tinh trang Frame.

4.4. Giao dién s6 liéu phan bo sir dung quang FDDI (Fiber Distributed Data
Interface)

4.4.1. Gié6i thiéu FDDI

FDDI 1a mét tap cac giao thirc ANSI truyén dir liéu qua cap quang. Cac mang FDDI su
dung phuong thirc truy nhap Token Passing, toc d6 c6 thé dat dén 100 Mbps. FDDI dugc st dung
lam Backbone cho cac mang dién rong MAN,WAN. Cau hinh Ring cap quang, c6 thé két ndi truc
tiép cac tram dau cudi va cac may chu trong mot nhom lam viée hay lién két cac mang trong pham
vi mot tdoa nha, trong mot khu vue hay trong mot thanh phd. Mt trong cac ung dung 13 dé két ndi
cac may chu toc d6 cao. Khi dong vai trd 1a mot mang xuong séng (Backbone), FDDI lién két cac
thiét bi mang khac nhau nhu Router, Switch, Brigde, cac bd tap trung... dé tao thanh mot mang
16n hon tur cac mang con. Tuy nhién FDDI khong dugc dung cho cac mang dién rong (WAN) co
ban kinh 16n hon 100 km.

Mic du bi thay thé boi cac cong nghé LAN khac, FDDI van c6 nhing uu diém nhét dinh.

FDDI c6 thé duoc cdu hinh nhu 14 hai mang Ring nguoc nhau doc lap. Piéu ndy lam ting
tinh 6n dinh hé thdng cao hon. Néu ciu hinh (Topo) cia mang dugc thiét ké hai duong quang cua
ca hai mang khic nhau vé mat vat 1y thi s& dam bao cho hai mang khong bi ph4 huy trong ciing
mot thoi gian khi xay ra cac su ¢d lién quan dén hé thong cép.
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FDDI c¢6 dic tinh ty hdi phuc bang k¥ thuit Autowraping. Ldi phat sinh & Ring so cip
(Ring dang hoat dong) s& duoc khic phuc bang cach ndi vong véi Ring thir cap (Ring du phong),
tao thanh mot Ring don va cho phép mang FDDI hoat dong & téc d6 cao nhat. Phan ctig mang ¢
kha ning phat hién ra sy cd cia cap giira cac diém két ndi, do c6 hai dudong cap nén tram phat
hién ra 13i s& tw dong ndi vong hai Ring voi nhau thanh mot Ring don. Khung tin ctia FDDI ¢6 do
dai t6i 4500 Byte, diéu nay lam ting hiéu xuat mang, giam cac thong tin Header giao thirc. FDDI
ma hoa dit liéu khéc biét véi cdc cong nghé khac dé ting hiéu qua truyén dan.

FDDI-2 1a cong nghé mé rong ctia FDDI, hd tro truyén dan cac tin hiéu tiéng néi, hinh anh
va dir liu. Mot bién thé khac cuia FDDI 1a FFDT (FDDI Full Duplex Technology) st dung ha
tang mang nhu FDDI nhung c6 thé tdc do truyén s6 liéu 1én dén 200 Mbps.

FDDI sir dung ciu trac vong kép véi luu luong truyén trén mdi vong Ring theo hudng
nguoc nhau. Vong Ring kép bao gdm mét Ring thir cap va mot Ring so cap. Trong qué trinh hoat
dong, Ring thir cip sir dung dé truyén sé liéu con Ring so cép ¢ trang thai rdi. Muc dich cua viée
sir dung vong Ring kép 1a dé dam bao tinh bén vimg va 6n dinh hon.

4.4.2. So sanh nhirng giira FDDI va IEEE 802.5

FDDI IEEE 802.5
- Dung céap quang . - Dung cap déi xodn
- Téc do 100Mb/s - Téc @9 1,4 va 16 Mb/s
- Phuong phap ma hod NRZI -4B/ 5B - Phuong phap ma hod Manchester vi sai
- bac ta do tin cay tudong minh - Bacta do tin cady khong twong minh
- Pong bo phan tan - Pong b tap trung
- Quay vong thé bai theo thoi gian. - St dung céc bit priority va reservation
- Sinh thé bai méi sau khi truyén - Sinh thé bai méi sau khi nhan
- Chiém thé bai bang cach thu lai - Chiém thé bai bang cach ddi bit trang thai
- Khuon dang Frame FDDI - Khuon dang Frame IEEE 802.5
- Kich thudc Frame tbi da 4500 Bytes - Khong qui dinh kich thudc Frame t6i da
- Cac dia chi 16 va / hoac48 bits - Cac dia chi 16 hoac 48 bits
- Chirc ning phuc hdi phan tan cho cac tram | - Tram diéu khién (Active Monitor) dam
nhiém chirc nang phuc hoi.

Bang 4.8 Nhirng diém khac nhau giira FDDI va IEEE 802.5

4.4.3. Céc kiéu két néi dau cudi FDDI

Mot trong nhiing dac diém dic trung cua FDDI 14 viéc hd tro nhiéu cach két ndi khac nhau
giita cac thiét bi trén mang FDDI. FDDI dua ra bon kiéu két n6i

- Tram két nbi don SAS (Single Attachment Station) - dugc két ndi vao duy nhat mot Ring

qua mot bo tap trung.
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- Tram két ndi kép DAS (Dual Attachment Station). Mdi DAS c¢6 hai port va dugc két ndi
vao ca hai Ring.

- Bo tap trung két ndi don SAC (Single Attachment Concentrator)

- Bo tap trung két ndi kép DAC (Dual Attachment Concentrator

4.4.4. Kha niing chiu 16i ciia FDDI

FDDI 14 mét cong nghé mang cé dic tinh chiu 16i cao vi mang ¢6 cau tric Ring kép, sir
dung cac chuyén mach vong quang, hd tro k¥ thuat Dual Homing.

Ring kép: Ring kép c6 kha nang chiu 13i cao. Néu mot tram trén Ring bi 16i hodc mot duong
cap bi dut thi cac thiét bi & phﬁn con lai s€ ty dong khép lai thanh mot Ring don. Cac hoat dong
clia mang van tiép tuc dugc duy tri trén cac tram con lai ctia Ring. Tuy nhién FDDI néu hai hay
nhiéu 161 xay ra, Ring FDDI s& bi phan méanh thanh hai hodc nhiéu Ring con ddc lap va cac thiét
bi trén mbi Ring van ¢ kha ning trao d6i thong tin voi nhau.

Chuyén mach vong quang (Optical Bypass Switch): Chuyén mach vong quang dam bao sy
hoat dong ctia Ring kép mot cach lién tuc néu mot thiét bi ndo d6 trén Ring bi 18i. Né duoc sir
dung dé ngin chin viéc phan manh Ring ciing nhu loai bo cac tram c6 15i ra khoi Ring. Chuyén
mach vong quang bang cach sir dung cac guong quang hoc dé truyén truc tiép cac tia sang tir Ring
t6i cac thiét bi truy nhap kép DAS. Néu mot 16i nao d6 xay ra trén thiét bi DAS, thi chuyén mach
quang ndy s& chuyén tia sang qua chinh né bang cac guong ndi tai, vi vay van duy tri dugc hoat
dong ciia Ring . Loi ich mang lai tir kha ning nay 1a Ring s& khong phai chuyén sang trang thai
Ring don khi thiét bi c6 15i. Hinh 8 mé ta chirc ning cia mot chuyén mach vong quang trong mot
mang FDDI.

Céc thiét bi quan trong (Router,Mainframe) cé thé sir dung cong nghé Dual-homing dé cac
két ndi du phong, nhim dam bao cho thiét bi hoat dong mét cach lién tuc. Theo mé hinh Dual-
homing, céc thiét bi quan trong duoc gan vao Ring qua hai b tap trung.

FDDI 1a mdt cong nghé mang LAN/MAN sir dung cap quang, toc d6 100 Mbps duoc thiét
ké theo dang Ring, duoc thiét ké dé dap ung nhu cu ctia nguoi st dung mang can tc do truyén
dan 16m hon so véi cac mang Ethernet/802.3 va token Ring hién thoi. Cong nghé nay duogc thuc
hién trude khi c6 su phat trién cua Fast Ethernet va Gigabit Ethernet.

Hién nay, mang FDDI khong dugc dung phd bién vi chi phi thuc hién 16n, phirc tap (thiét bi
quang dat...) va bi canh tranh béi cic mang Ethernet/802.3 c6 gia thanh ré, dé thuc hién, . Tuy
nhién, van con c6 nhitng nghién ctru véi myc dich cai tién dé tan dung kha niang cung cip bang
thong rat 16n ciing kha nang chong 15i cia nd.

4.5. Mang LAN ATM

Mang LAN dugc xay dung dua trén ky thuat ATM goi 1a Local LAN (LATM). Bo diéu
khién mang dat trong tong dai ATM, tong dai dinh 10 trinh cac thong bao va kiém soét truy nhap
trong truong hop nghén mach. Nguoc v6i ki thuat LAN truyén thong, viéc diéu khién duogc cai
dit trong cac bo giao tiép mang.
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4.5.1. Pac trung cia ATM LAN

- Hd tro nhiéu 16p dich vu tin cdy, vi du dich vu video tryc tuyén 6 thé yéu cAu mot cau ndi
tin cay c6 toc do 2Mbps dé chat lugng dich vu c6 thé chap nhan dugc.

- Thong luong rong, c6 kha ning md rong dung luong trén timg Host (dé cho phép céac tng
dung can lugng dir li€u xuat nhap 16n trén mot host) va ca trén dung Iugng phoi hop (d€ cho phép
cai dat va mo rong tur vai host dén vai tram host toc do cao).

- La phuong tién lién két mang giita k¥ thuat LAN va WAN.

- ATM c6 thé dap umg cac yéu cau nho cac duong dan ao va cac kénh o, rat dé tich hop cac
16p da dich vu. Theo ki€u két noi cd dinh hay chuyén mach, ATM rat dé mé rong bang cach thém
nhiéu node chuyén mach toc do cao (hay thap) cho cac thiét bi ndi vao.

- Céc goi tin 1a té bao co do dai cb dinh, vi vay viéc dung ATM trong mot mang dau cubi
cho phép xo4a dan ranh gidi gitta LAN va WAN.

4.5.2. Cac loai ATM LAN

- Getway to ATM LAN: La mot chuyén mach ATM dong vai tro nh mét Router va bd tap
trung tai dé lién két mot mang dau cudi phtrc tap vao ATM WAN.

- Backbone ATM Switch: La chuyén mach ATM hay mot chuyén mach ATM cuc bd lién
két cac LAN khac nhau.

- Workgroup ATM: La cic may tram da phuong tién chit luong cao va cac hé thdng dau
cuoi dugc ket ndi tryc ti€ép vao mot chuyén mach ATM .

Trén day la 3 cAu hinh thuén nht. Trong thuc t& mot hdn hop cua 2 hodc 3 loai cling co6 thé
duoc str dung d¢ tao ra mét mang ATM LAN theo yéu cau cua doanh nghi¢p.

Hinh 4.9 minh hoa mét vi du mang LAN ATM st dung bd dinh tuyén chuyén mach ATM
va cac giao tiep ATM tai cac tram lam viéc.

@ Mang ATM cong cOng
s\ 155 Kbps

100 Kbps 622 Mbps .
@J FDDI X |
Chuyén mach
ATM
> \ >

155 Mbps

10 Mbps Ethernet 10 Mbps Ethernet

Hinh 4.9 Mang LAN ATM
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4.5.3. Ky thuit chuyén mach ATM LAN

Phai c6 kha ning chuyén d6i tbc do tir bo chuyén mach ATM dén mang LAN phai pht hop
v6i tde @6 dir lidu ciia LAN. Pong thdi ATM c6 nhiém vu chuyén dbi giao thirc tir MAC (diéu
khién truy nhap da phuong tién) sir dung cho LAN thanh dong cac té bio ATM dung trong mang
ATM. Vi vay can phai sir dung thém cau ndi (Bridge) va dinh tuyén.

V6i chuyén mach ATM Backbone, c¢6 thé thém cac bd chuyén mach ATM, nghia 1a ting
thém dung luong cua truc swong séng, toc do dir lidu cua cac trung ké giita cac chuyén mach va
LAN Itc nay ciing ting. Tuy nhién sd lugng chuyén mach thém vao ¢ han va truc chinh ATM don
gian khong thé dap tmg moi nhu ciu ctia LAN. Hé théng dau cubi bi han ché tde do dix licu, vi vay
can sir dung cong nghé ATM voi HUB. Mot HUB thudng c6 nhiéu cong ndi véi nhiéu thiét bi dau
cudi va cac cong hoat dong vai toe do dir lidu va giao thirc khac nhau, goila ATM - LAN thuan tuy.

Quy udc st dung mét tap cac giao thirc ting vat Iy trong cac mang LAN truyén thong khac
v6i quy ude tap cac giao thirc trong ting vat Iy mang WAN. Vi vay khi lién két cac mang LAN lai
thanh mot mang di¢n rong can thiét phai st dung cac thiét bi nhu Gateway, Router.. dé chuyén doi
cac giao thuc LAN, tdc do dir liéu va cac tin hiéu giao thuc str dung cho WAN. Hinh 4.54 minh
hoa mdt mang LAN/WAN dugc xdy dung dua trén cac by dinh tuyén ATM, nhu cic mang
LAN/WAN truyén théng.

Trong k¥ thuat ATM, giao thirc ATM c6 thé dung cho ca mang LAN va WAN. Diéu nay
cho phép xay dung mdt mang LAN hoac mang WAN chi can sir dung cac téng dai ATM. Dé két
nbi mot mang Local ATM vao mang WAN, chi can sir dung mot cong duy nhét trong tong dai
ATM dé két ndi dén mang cta tong dai TM.

Ciu héi tric nghiém
1. Phat biéu nao dung:
A. Dung thé bai luan chuyén trén vong logiic
B. Trudc khi truyén xac dinh duong truyén “ban” hay “roi”, néu “ban” thi thuc hién 1
trong 3 giai thuat Non persistent, Persistent va P-persistent.
C. Trong khi truyén phat hién thdy xung dot, no ngimg ngay truyén nhung va thong béo

cho cac node khéc biét. Sau do chd doi véi thoi doan ngau nhién, thyc hién giai
thuat cia CSMA.
2. Chtrc nang cua Token Bus
A. B6 sung dinh ky cac tram nam ngoai vong logic néu c6 nhu cau truyén dir licu.
B. Loai bd mot tram khong con nhu cdu truyén dir liéu ra khoi vong logic.
C. Quan ly 1i.
D. Khoi tao vong logic
E. Khoi phuc dit liéu bi mit do gdy vong logic
3. Trong phuwong phap Token ring can giai quyét vin d& pha v& hé thong:
A. Mot 1a mat thé bai.

B. Thé bai “ban” luu chuyén khong dimg trén vong.
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C. Khoi tao vong logic
D. Khoéi phuc dit liéu bi mat do gdy vong logic
4. Phuong phéap nao c6 co ché xac nhan ACK
A. CSMA/CD
B. TOKEN BUS
C. TOKEN RING
D. C4 3 phuong phap.
5. Phuong phap nao c¢6 do phuc tap hon cac phuong phap con lai
A. CSMA/CD
B. TOKEN BUS
C. TOKEN RING
D. Ca 3 phuong phép.
6. Phuong phép nao xtr 1y hi¢u qua hon trong truong hop tai nhe
A. CSMA/CD
B. TOKEN BUS
C. TOKEN RING
D. Ca 3 phuong phap.
7. Nhitng dic diém ky thuét co ban cta Ethernet
A. Céau hinh Bus / Star hoic lai ghép Bus -Star
B. Quy cach k¥ thuat: [IEEE 802.3.Phuong phap truy nhap: CSMA/CD.
C. Viantdc truyén  10Mbps, 100Mbps ... 10Gbps
D. Loai cap: Cap ddng truc manh, cap dong truc day, cap xodn doi, cap quang ...
E. Tét ca déu sai.
Cau héi va bai tap
1. Phuong thuc da truy nhap st dung song mang c6 phat hi¢én xung dot CSMA/CD
2. Uu, nhuoc diém cua timg giai thut trong CSMA/CD
Token Bus: Thiét 1ap vong logi, duy tri trang thai thuc té ctia mang va khoi tao vong logic
khi cai dat mang hodc dat vong.
4. Token ring, nguyén tic cuia phuong phap. Can giai quyét hai vin dé c6 thé din dén pha v&
h¢ thong.
So sanh CSMA/CD véi cac phuong phap dung thé bai
Token ring thé hé tht hai: Switched Token Ring, Token ring chuyén dung (Dedicated

Token ring), Full-duplex Token ring (Token ring song cong (hai chiéu), 100 Mbps Token
ring (HSTR- high speed token ring).

7. Ethernet va chuin IEEE 802
75



Chuong 4: Ky thudt mang cuc bo

8. Gioi thiéu chung vé Ethernet. Thanh phin mang Ethernet, nhitng dic diém co ban cia
mang Ethernet

9. Vai tro, chtic nang céc tang trong IEEE 802

10. LLC Header:

11. Cac dich vu tﬁng con LLC

12. Tang Ethernet Mac sublayer:

13. Pinh dang khung Ethernet:

14. Ho IEEE 802

15. Chuén IEEE 802.5:

16. IEEE 802.6 va cac mang IEEE 802.6

17. IEEE 802.9:

18. IEEE 802.10

19. IEEE802.11:

20. IEEE 802.12

21. IEEE 802.14:

22. Ethernet 100 Mbps.

23. Gigabit Ethernet.

24. Mang cuc bo Token Ring

25. Chuén Token Ring

26. Giao dién s lidu phan bd sir dung quang FDDI

27. Sy tuong quan gita FDDI va m6 hinh OSI

28. So sanh FDDI va IEEE 802.5

29. Céc kiéu két néi dau cudi FDDI

30. Kha ning chiu 16i cia FDDI

31. Khuon dang tong quat cua FDDI Frame

32. Mang LAN ATM, Pac trung va cac loai ATM LAN

33. K§¥ thuat chuyén mach ATM LAN

34. Kién tric giao thitc ATM LAN

35. Tang nao thay d6i, duy tri tuyén két ndi gitra cac thiét bi truyén thong.
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CHUONG 5: KY THUAT MANG DIEN RONG WAN

No6i dung cua chuong nay s€ trinh bay téng quat veé mang dién rong WAN va cac loai mang
dién rong: mang tich hgp da dich vu s6 ISDN, B_ISDN, mang chuyén mach g6i X25, chuyén mach
khung Frame Relay va cac wu nhugc diém ciia no va phuong thirc truyén dan khong dong bo ATM.

Lién két lién mang.
Mang tich hop da dich vu s6 ISDN
Bang rong B_ ISDN

Mang chuyén mach goi va chuyén mach khung Frame Relay.

Dich vu chuyén mach dir liéu megabit

Phuong thirc truyén dan khong dong bo ATM

5.1. Khai niém vé lién mang (Internetworking)

Lién mang (internetworking) 1a mot tap cac mang riéng 1& dugc ndi v6i nhau béi cac thiét bi
mang trung gian, c6 chtic niang nhu 13 mot mang don. Cac mang thanh phéan tao nén lién mang
dugc goi la mang con (Subnetworks), Cac thiét bi duge ndi dén cac mang con duoc goi la hé
thdng dau cudi (End nodes) va nhiing thiét bi nbi cac mang con lai véi nhau dugc goi 1a cac thiét
bi lién két lién mang (Intermediate nodes)

Thuat nglr “internetworking” thuong dugc st dung dudi dang rat gon la “internet”. Mot
cach chung nhét, internet 1a mot tap hop cac mang duoc nbi v6i nhau. Khi s dung “I” hoa &
trude, thi thuat ngtr “Internet” 1a dé cap dén mang internetwork toan cAu, bao gém hang tri¢u
mang trén thé giGi lién két v6i nhau va hoat dong theo chuan TCP/IP.

Lién mang c6 thé duoc lién két boi LAN to LAN, LAN to WAN va WAN to WAN. C6 ba
phuong phap lién két lién mang phé bién twong tng véi 3 ting cudi cia mé hinh OSI. Phuong
phap lién két tai ting vat 1y, cing cAu triic va phuong thirc trao doi thong tin. Bo 1ap Repeater hoat
dong tai téng vat ly, 1a thiét bi duoc sir dung dé mo rong chiéu dai ctia mot mang LAN. Phuong
phap lién két tai ting lién két dir liéu (Datalink), c6 cau tric khac nhau va phuong thic trao doi
thong tin khac nhau. Cau (Bridge) va cac bo chuyén mach (Switched) ting 2 hoat dong tai ting
lién két dir liéu. Nhing thiét bi nay hd trg cho cac giao thic ting vét Iy khac nhau va c6 thé lién
két giita cac mang LAN co can trac khac nhau. Phuwong phap lién két sir dung ting mang
(Network Layer) hay ting Internet (Inernet Layer) cho cac mang khac nhau vé phan cimg, khac
nhau vé phan mén, khac nhau vé giao thirc va thuong cung cdp nhiing chirc ning va tmg dung
khac nhau. Thiét bi lién két lién mang tro gitp cho cac giao thirc mang nhu IP, IPX, Apple Talk.
Viéc ndi két dugc thue hién béi viée dinh dang go6i tin tr mOt mang dén mot mang khac boi thong
tin diéu khién tang mang nhu dia chi ngudn, dia chi dich. Thuc hién chuyén ddi giao thirc mang
(Network Protocol Translation). Mot thiét bi cung cép cac lién két tai tﬁng mang duogc goi 1a mdt
bo dinh tuyén (Router). Churc nang chu yéu ctia mot Router 12 lién két cac mang khac nhau vé vat
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1y va chuyén d6i cac géi tin tir mot mang nay sang mot mang khéac, quyét dinh duong di cia cac
g61 tin dén node dich.

5.2. Mang tich hop da dich vu s6 ISDN (Integrated Service Digital Network)

5.2.1. ISDN la gi

Khai niém vé mang tich hop da dich vu s6 duge CCITT dinh nghia la: “Mot mang vién
thong, dya trén k¥ thuat chuyén kénh va chuyén mach goi, cung cip cac dudng truyén sd, c6 kha
nang phuc vu nhiéu loai dich vu khac nhau, bao gém dich vu thoai va phi thoai. Cac thué bao lién
két mang phai tuan theo cac chuan ...”

Mang ISDN c6 nhitng dic diém sau:

- La mdt mang da dich vy, thay thé nhiéu mang vién thong khac nhau dang cung ton tai
béng mdt mang duy nhét c6 kha nang cung cép tat ca cac dich vi hién tai va cac dich vu tuong lai
v6i mot giao tiép thué bao duy nhat.

- ISDN c¢6 hé thng bao hiéu sé 7 va cac node chuyén mach thong minh.

- Kién trac ISDN twong thich véi mé hinh OSI. Cac giao thirc da dugc phat trién c6 lién
quan t6i cac Gmg dung ctia md hinh OSI ¢6 thé sir dung dugc trong ISDN. Céc giao thic ¢ thé
phat trién sir dung mot cach doc 1ap cho cac ting khac nhau, cho cac chirc ning riéng cia ting
tang ma khong anh hudng dén cac ting ké nhau.

Muc tiéu chinh ciia mang la chudn hoa tat ca céc thiét bi dau cudi, cho phép cac phuong tién
nhu am thanhi, hinh anh, van ban...duoc tich hop chung vao mét mang duy nhét. Nham st dung
c6 hi€u qua cac tai nguyén cua mang.

Nguyén 1y chung cta ISDN Ia lién két cac thiét bi diu cudi khac nhau 1én cing mot duong
day thué bao va co thé dong thoi truyén thong sb giita thué bao va mang. Cude phi dugce tinh theo
dung lugng thong tin truyén di, khong tinh riéng cho mdi loai dich vu sir dung. Cac dich vu khac
nhau dugc hd trg boi hé théng béo hiéu sb 7 gitra mang va bao hi¢u DSS1 thué bao.

‘ ‘ Network
TE1 Device S T U
(Computers)
N z z
R Packet
NT2 NT1 w wn
o N
S S
TE1 Device S T U E g
(ISDN Telephone)
'\ Private Line
NT2 NT1
‘ ‘ ‘ Network
TE1 Device S T U
(Standard Telephone)
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5.2.2. Cac phan tir co' ban ciia mang ISDN

- TE1 (Termination Equipment 1) 13 cac thiét bi dau cudi c6 cac thudc tinh ISDN nhu: dién
thoai s6 ISDN, céc dau cudi thoai, s6 liéu, digital fax,...

- TE2 (Termination Equipment 2) 1a cac thiét bi dau cudi khong c6 tinh niang ISDN, dé co
thé lién két voi ISDN phai co thém cac bo phdi ghép dau cudi TA (Terminal Adapter).

- NT1 (Network Termination 1):Thuc hién cac chitc nang thudc tﬁng vat ly cua mo hinh
OS], tirc 1a cac tinh ning vé dién, vé giao tiép giita ISDN va ngudi sir dung, cac chirc ning kiém
soat chat lwong dudng truyén, dau vong, ...

- NT2 (Network Termination 2) 1a mét thiét bi théng minh c6 kha ning dap mg cac chirc
ning dén ting mang cia mo hinh OSI. NT2 c6 thé 1a tong dai riéng PBAX, b diéu khién dau cudi
hoac 1a mang cuc bd LAN.

R, S, T, U : Céc diém chuan phan cach (R: rate, S: system, T: terminal, U: user)
5.2.3. Céac loai kénh trong mang ISDN

“Kénh” 1a duong truyén thong tin giita ngudi sir dung va mang, duoc goi 13 kénh thué bao.
Trong ISDN kénh thué bao chi truyén céc tin hi€u s6 va dugc chia thanh 3 loai kénh co ban: kénh
D, kénh B va kénh H, dugc phan biét voi nhau veé chirc nang va toc do:

* Kénh D: Dung dé truyén bao hiéu giita nguoi str dung va mang. Vi c6 thé khong sir dung
hét bang tan cua kénh, nén cd thé dung kénh D dé€ truyén dir li¢u nguoi st dung. Kénh D hoat
dong véi toc do 16 Kbps hodc 64 Kbps, phu thudc vao giao di¢n nguoi st dung.

* Kénh B: Dung d¢ truyén tin hiéu tiéng noi, am thanh (Audio), s liéu va hinh anh (Video)
cua nguoi st dung. Kénh B luon hoat dong & toc d§ 64 Kbps. Ba loai lién két c6 thé thiét 1ap qua
kénh B :

- Chuyén mach kénh (Circuit-switched): Qua trinh thiét 1ap lién két khong thuc hién
trén kénh B ma stir dung h¢ thong bao hiéu kénh chung.

- Chuyén mach goi (Packet-switched): Thué bao dugc ndi téi mot node chuyén mach
g0i va s0 liéu s€ dugc chuyén doi nho chuan X25.

- Lién két ban c6 dinh (Semipermanent): loai lién két nay khong doi hoi thu tuc thiét
1ap lién két, tuong ty nhu thué bao kénh riéng (Leased line).

* Kénh H cung cip céac dich vy toc d6 cao va ghép cac ludng thong tin & téc d6 thap hon. co
4 loai kénh H :

- Kénh HO : trong duong v6i 6 kénh B, c6 toc do 384 Kbps.

- Kénh H10 : twong duong véi 23 kénh B, ¢6 tde d6 1.472 Mbps.

- Kénh H11 : twong dwong v6i 24 kénh B, ¢o toc 6 1.536 Mbps.

- Kénh H12 : twong duong véi 30 kénh B, ¢6 toe d6 1.920 Mbps.
5.2.4. Giao dién ISDN

- Giao dién BRI (Basic Rate Interface): C6 cau trac kénh 1a 2B+D, trong d6 kénh D hoat
dong vé6i toe @6 16 Kbps. Tong cong toc do cia giao dién ndy 1a 144 Kbps nhung trong thuc té
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c4u tric cua giao dién toc do co s¢ c6 thé 1én t6i 192 Kbps. Giao dién nay danh cho céac thué bao
nhod dé cung cap cac dich vu truy nhap mang bang cac thiét bi dau cudi da nang hoac cac thiét bi
riéng 1¢.

- Giao dién PRI (Primary Rate Interface): Dung cho thué bao c¢6 dung luong 16n nhu tong
dai PBAX hodc cac mang cuc b LAN. Do cac tiéu chuan truyén dan khac nhau nén co 2 loai truy
nhap la: 23B+D cho ti€éu chuan Bac My 1544 Kbps va 30B+D cho tiéu chuan Chau Au 2048
Kbps (¢ giao dién nay kénh D ludn co6 toc do 1a 64 Kbps).

5.2.5. Chirc niing cac ting trong kién tric ISDN

Mang ISDN la su tich hop k¥ thuat chuyén mach kénh va chuyén mach goi, trén co so s6
hoé toan by mang ludi. Vi vay nd c6 uu thé vé dich vu ma chua mot mang nao c6 dugc.

* Tang vat Iy trong ISDN: Cau tric trong tang nay phu thudc vio hudng lién két tir thiét bi
dau cudi dén mang hay tir mang dén thiet bi dau cuoi. Giao dién cua tang gom:

- NT Frame (Network to Terminal)

- TE Frame (Terminal to Network)

* Téang 2 trong ISDN: Tuong tng véi ting lién két dit liéu (Data Link Layer) ctia mé hinh
OSI. Hoat dong trong tang nay c6 giao thitc LAP-D (Link Access Protocol - D channel). LAP-D
duogc dan xuat tir giao thue HDLC (High Level Data Link Control). LAP-D thyc hi¢n cac chuc
nang sau day :

- Cung cap dich vu thiét 1ap mot hay nhiéu lién két Data Link trén cing kénh D cho cac
hoat dong cua cac thyuc the tang 3

- Tao khung (Frame).

- Kiém soét dong bo.

- Phat hién 16i va tu dong phat lai khung c6 16i.

- Ghi nhén cac sai s6t vé thu tuc.

- Kiém so4t ludng.

- Céc chire nang giam sat tang 2.

Application

Presentation

Session

Transport ISDN

Network

Data link LAP-D

Physical

Hinh 5.2: Kién tric ISDN va mé hinh OSI
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Céu trac khung ctia LAP-D nhu sau.

1 2 2 <260 Byte 2 1
Flag| Address | Control Information CRC |Flag
SAPI|C/R|EA| TEI | EA PD | L |CRV | MI)MOIE

Hinh 5.3: CAu tric khung va cac trueong cia LAP-D

Flag : biéu thi su bat dau hay két thuc cua khung.
Address : Dia chi ISDN.
- SAPI (Service Access Point Identifier):Diém truy nhap dich vu cho ting 3 (6 bit).
- C/R (Command/ Response): Khung nay la mot 1énh hay mdt dap tng (1 bit).
- EA (Extended Address - Higher/Lower Order) bat dau hay két thuc cua truong dia
chi (bang 1 1a byte cudi cua dia chi) (2 bit).
- TEI (Terminal Endpoint Identifier) :dia chi déc biét hogc an dinh ID cho mdi thiét b
dau cudi ISDN lién ket voi mang ISDN thong qua giao dién S/T (7 bit ).
Control : Truong diéu khién.
Information : Truong dir li¢u
- PD (Protocol Discriminator) (1 byte).
- L (Length) cho biét chidu dai cua trudng CRV (1 byte).
- CRV (Call Reference Value) thiét 1ap s6 hiéu cho mdi cude goi (1 hoic 2 byte).
- MT (Message Type) Loai Message (1byte).
- MOIE (Mandatory/ Optional Information Elements)
CRC : Truong kiém tra.
* Tang 3 trong ISDN: Chirc ning cia tang nay 1a thiét 1ap, duy tri va giai phong céac lién

két. Cac thuc thé ting 3 s& cung cp cic thong diép (Message) dé truyén trong cac trudng tang 2.
Céc thong diép thuong c6 d6 dai 8 bit va c6 nhidu loai thong diép st dung trong cac trudng hop
khac nhau. Vi du nhu thong diép SETUP (00000101) thiét 1ap cude goi.

Mang tich hop da dich vu s6 ISDN néu dugc trién khai s& thuc su 1a mot cudc cach mang

trong cong nghé thong tin. Tir mot mang duy nhit nd c¢6 thé cung cp cac dich vu khac nhau ma
hién nay dang duoc cung cip boi cac mang vién thong khac nhau. Viéc trién khai ISDN khéng chi
dimg lai & viéc nang cap cac hé thong vién thong hién c6 dé c6 kha ning truyén tai dugc nhiing

dong dit li¢u 16n véi toc do nhanh ma con phai tién hanh dong bd vé phia nguoi dung va vé phia
cac nha cung cap dich vu.
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5.3. Mang biang rong B_ ISDN (Broadband ISDN)

5.3.1. Tong quan vé sy ra doi ciia B-isdn

Giita thap ky 80, CCITT da trién khai nghién ctru mo hinh mang vién thong méi goi 1a
ISDN bing rong (Broadband- ISDN). B-ISDN 1a mang thong tin sé da dich vu, tro gilip tat ca cac
g dung da dich vu trén ciing mot hé thong mang. Nghia 13 mang phai c6 kha nang cung cip cac
dich vu truyén thong voi toc do thay ddi tir mot vai Kbps dén hang trim Gbps cho céac loai kénh
Analog va kénh Digital bao gom nhiing dich vu dang c6 va nhiing dich vu s& c6 trong twong lai.
Cong nghé truyén dan khong dong bd ATM dua trén nguyén 1y truyén dan va chuyén mach goi
dugc CCITT chon lam giai phap cho B-ISDN. Pau nhimng nim 90 cac khuyén nghi cho B-ISDN
dua trén cong nghé¢ ATM da duoc ban hanh.

Giao tiép B-ISDN ban dau cung cép toc d6 truyén 51 Mbps, 155 Mbps hodc 622 Mbps trén
duong cap quang. Tang vat 1y hd trg B-ISDN duoc cung cap bdi SONET (Synchronous Optical
Network) va ATM (Asynchronous Transfer Mode). Tang Client c6 thé hd trg Frame Relay,
SMDS hoac IEEE 802.2

B-ISDN c¢6 thé dugc xem nhu mot mang thong tin duoc phat trién tir mang ISDN bang hep
hién dang dugc st dung.

IEEE SMDS Frame Other
B-ISDN 802.2 Relay Services
Adaptation | Adaptation | Adaptation | Adaptation
Layer Layer Layer Layer
ATM
SONET/SDH, FDDI ...

Hinh 5.4: B-ISDN hd tro co sé ha ting

5.3.2. Pic diém ciia dich vu B-ISDN

Muc tiéu ctia B-ISDN 1a két hop tit ca cac dich vu hién c6 vao mot mang truyén thong duy
nhit. Vé co ban n6 cung cap céc dich vu bang hep. Ngoai ra, no c¢6 kha ning cung cp nhiéu dich
vu bang rong nhu dién thoai théy hinh, hdi nghi tur xa, tmyén s liéu tdc do cao...

B-ISDN c6 kha ning cung cp dich vu bang rong tdc d6 dén Mbit/s, con cac tan sb ma nod
sir dung va phan bd thoi gian sir dung thi c6 pham vi rat rong.

biac tinh phan b6 khéc cua tin hiéu dich vu B-ISDN la cé4c tin hiéu lién tuc. Cac tin hiéu
tiéng no6i va hinh anh c6 thé cing "séng chung" véi cac tin hiéu nhém nhu s lidu dau cudi. Tuy
nhién, céc tin hiéu dit liéu khac nhau c6 cac tdc do bién doi rat rong. Mat khac, cac tin hi¢u hinh
anh va am thanh doi hoi phai xtr ly theo thoi gian thue.

K¥ thuat chuyén mach géi 1y tuong d6i v6i toc do thap hodc s liéu nhom, trong khi do, dbi
vOi tin hi€u thoai va hinh anh thi chuyén mach kénh Ia thich hgp. Ngoai ra vdi cac tin hi¢u thoai
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cling thich hop chuyén mach phén chia thoi gian va véi cac tin hiéu video téc d6 cao thi thich hop
v6i chuyén mach kénh phén chia theo khong gian.

Vi vay, tim dugc mét hé théng truyén dan c6 kha ning trao dbi cac tin hiéu tdc do thép/cao
va céc tin hi¢u lién tuc/ nhom la cyc ky kho khan.

5.3.3. CAu triic chirc ning ciia B_ISDN

Mb hinh cdu trac chitc nang chung cua ISDN bang rong vé co ban giéng nhu ISDN bing
hep. C6 nghia 14 vé mat cdu hinh tiéu chudn, nhom chirc nang va diém gbc, cd hai cu tric do 1a
nhu nhau. N6 chi ra réng B-ISDN dugc hinh thanh trén co s& khai niém ctua ISDN. Céu trac cia
ISDN bing rong bao gdm kha nang mtrc cao va kha ning mirc thép.

Kha ning muc cao 13 chirc nang lién quan dén thiét bi ddu cudi (TE) va kha nidng mirc thap
bao gém kha nang ISDN bing hep duwa trén kha niang bang rong, 64 bit/s va kha niang bao hiéu
lién tong dai.

5.3.4. So sanh giira ISDN va B_ISDN

B-ISDN Ia mdt mang s6 lién két da dich vu nhu ISDN, nhung viéc thiét 1ap B-ISDN thuc
hién khac véi thiét 1ap ISDN. B_ISDN né bao dam lién két cac tin hiéu bang rong va c6 kha ning
ddng thoi xir Iy cac tin hidu bang rong bang hep. M6 hinh cau triic co ban ciia B-ISDN va ISDN nhu
nhau. Tuy nhién, ching chi twong ty nhau vé mat khai niém ma khong tuong thich vé mat hoat
dong. Céc thiét bi B_ISDN khong thé hoat dong néu déu ndi vao mang ISDN hoic TE cta ISDN
khong thé d4u ndi téi NT ciia B-ISDN. Trong thyc t& B-ISDN khéc rét xa véi ISDN, vi ISDN tich
hop k¥ thuat chuyén mach kénh va k¥ thuat chuyén mach géi, trong khi d6 B-ISDN sir dung cong
nghé ATM hoan toan khac véi cac hé théng cia ISDN. Nghia 1, trong khi ISDN chu yéu diéu
khién hé thong thong tin chuyén mach kénh thi B-ISDN chu yéu sir dung hé thong thong tin chuyén
mach goi, dong thoi van diéu khién hé thdng thong tin kénh. B-ISDN khac han so véi ISDN.

Su phat trién cua ISDN va B_ISDN 1a bude dém cho sy ra doi cac ky thuat mang vién thong
méi véi muc dich cung cap da dich vu trén cing mot mang vién thong duy nhat. Mang thé hé sau
NGN dang dugc nghién ciru va phat trién dap ting nhu ciu ngdy cang cao cua xa hoi, d6 1a mot
budc tién méi trong k¥ thuat mang vién thong? Mot cau hoi duoc giai dap trong tuong lai khong xa.

5.4. Mang chuyén mach go6i X25
5.4.1. Khai quat ky thuat mang X25

X25 dinh nghia chuan giao dién gitra cac thiét bi dau cudi sd liéu cua nguoi sir dung DTE
(Data Terminal Equipment) v6i thiét bi két cudi kénh dit liéu DCE (Data Circuit Terminating).
X25 ¢6 chtic nang vua diéu khién giao dién DTE/DCE vura thyc hi¢n chirc nang truyén dir liéu
gitta DTE v6i node cia mang chuyén mach géi. Cac mang X.25 cung cdp cac lua chon cho
chuyén mach 40 hoic c¢6 dinh. X.25 cung cip cac dich vu tin cdy ciing nhu diéu khién ludng dir
liéu tir node t61 node (End to End).

Céac mang X25 c6 téc do tdi da 64 Kbps. Tdc d6 nay thich hop vdi cac tién trinh truyén
thong chuyén giao tép va cac thiét bi dau cudi co luong lwu thong 16m. Tuy nhién véi tée d6 nhu
vy khong thich hop véi viée cung cp cac dich vu doi hoi tir 1 Mbps tré 1én. Vi vy cic mang
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X25 khong hap dan khi cung cép cac dich vu tmg dung LAN trong méi truong WAN. Nam 1976,
CCITT cong bd khuyén nghi loai X vé giao thirc X25 trong cdc mang chuyén mach goi cong cong
(Public Packet Switched Networks).

Mang chuyén mach géi

Giao dién Giao dién
v v
DTE DCE DCE DTE
< > —> |« >
Kénh logic Kénh do Kénh logic

Hinh 5.5: Mgt vi du mang X25 don gidn

5.4.2. Giao thire X.25

X25 hoat dong trén 3 tang: tang vat 1y, tang lién két dir liéu va ting mang.

Tang vdt ly: Tuong Gng véi tang vat Iy mé hinh OSI, giao thirc X25.1 xé4c dinh cac van dé
vé dién, ham, thu tuc va kiéu cac bo diu chuyén dugc st dung. Bao gém céc chuin cua CCITT
X26/27 va EIA (USA Electronic Institue Association), RS :X.21, X.21 Bis, V.32...

Application

Presentation

Session

Transport

Network X.25
Data link |- LAP-B

Physical
Physical PR

Hinh 5.6: Méi quan hé X.25 voii mé hinh OSI

Tang lién két dir liéu: X.25.2 cung cip céc lién két giita hai thiét bi dau cudi ctia mot tuyén
thong tin c6 do tin cdy cao, kiém soat ludng va kiém soat 15i. LAP-B (Link Access Procedure
Balanced) 14 giao thirc LLC tdng con ctia Lién két dir liéu, chuan hudng bit, hoat dong theo ché do
song cong va dong bo.

Tang cdp mang: X.25.3 1 giao thirc gitra mot DTE va mot DCE. DTE c6 thé 1a mot PAD
con DCE c6 thé 1a mot thiét bi X.25. Giao thirc X.25 cung cip cac kha nang chon mach 4o thudng
tryc hay theo nhu cau. X.25 yéu cau cung cip dich vu tin cdy va tinh ning diéu khién ludng di
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liéu End to End. Do cac thiét bi trén mang co thé hoat dong theo nhiéu mach 4o, nén X25 phai
cung cip tinh nang diéu khién ludng cho mdi mach

Bang sau tong két cac chirc ning cua cac tang trong mo hinh X25:

Tang 1: Pong bo hoa lién két

Tang 2: Phat hién 15i va phat lai.

Diéu khién luong

Tﬁng 3: Tao s6 thir tu gai tin.

Truyén dir liéu theo phuong thirc Datagram
Thuyc hién ghép kénh.

Thiét 1ap két ndi va gial phong kénh do.

Thuc hién bao hiéu

5.4.3. Hoat djng cua giao thirc X25

X25 hoat dong dua trén co s kénh cd dinh PVC (Permanent Virtual Chanel) va kénh 4o
chuyén mach SCV (Switch Virtual Chanel). PCV thay thé chirc ning cho kénh lién két diém-diém
c¢d dinh gitra cac thiét bi dau cudi. Sir dung loai kénh nay, giao dién ¢ hiéu qua hon nho su lién
két duge dam béao va khong bi tré cudc goi. SVC sur dung tdi da sy mém déo linh hoat cua chuyén
mach géi trong thuc té.

Hoat dong ctia X25 theo céc giai doan: giai doan thiét 1ap kénh do, giai doan trao déi thong
tin va giai doan giai phong kénh do0. Ngay sau khi thiét 1ap kénh 4o, mot thong béo tom tit cia céu
trac goi tin s& duoc node ngudn giri di dén node dich. Néu chip nhan, node dich s& hién thi va
thong bao lai cho node ngudn. Pudng truyén song hudng dugc thiét 1ap. Giai doan trao do6i dir
liu: Node ngudn giri khung théng tin, node dich s& tién hanh kiém tra tinh hop 1y cta khung
thong qua cac bit FCS. Néu khong hop 1y thi loai bo khung va giri thong bao lai cho node ngudn
biét, yéu cau truyén lai. Néu khung 13 hop 1y thi node nay tiép tuc cac thi tuc truyén giri khung toi
node tiép theo trong mang, dong thoi thong béo lai cho node ngudn biét 1a di nhan duoc thong tin.
Node ngudn sau khi dd nhan duoc thong bao 4m tir node dich, tiép tuc giri goi tin tiép theo...Sau
khi két thiic, kénh 4o s& dugc giai phong.

Nhu vay hoat dong cta X25 cho phép sir dung mot cach co hiéu qua kénh thong tin lién két
giita nguoi sir dung va cac node mang. Céc thu tuc cuia ting mang dam bao trao ddi thong tin co ty
1¢ 15i bit thap, voi xac suat 16n cac goi tin duoc giri t6i dich khong co 16, dung thir ty, didu nay rat
can thiét d6i v6i cac dudng truyén co do tin cay khong cao.

5.5. Mang chuyén mach khung Frame Relay

5.5.1. Giéi thiéu chung

Nhitng ndm cudi cua thé ky XX cac hé théng vién thong st dung cong nghé cap quang cé
do tin cdy cao, dam bao tbc do va chét lugng truyén dan, giam thiéu tinh trang nghé&n mach va ti 1&
16i dir lidu. Cac giao thirc trude ddy cho mang chuyén mach géi dic ta cac thi tuc quan 1y luu
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lwong, quan 1y tic nghén va xir Iy 161, dam bao tinh thdng nhét, toan ven thong tin trén dudng
truyén di trd nén phirc tap, cong kénh, 1am giam thong luong.

Frame Relay ra doi nhu 1a mot cong nghé ké thira nhitng dic diém wu viét cia mang chuyén
mach g6i nhu tinh tin cdy, mém déo, kha ning chia sé tai nguyén. Pdng thoi han ché téi da thu tuc
kiém so4t, hoi dap.. khong can thiét gay ra do tré 16n. N6 cho phép tan dung cac uu thé vé toc do
tmyén tai va tinh 6n dinh cua cong nghé truyén dan, théa méan nhu ciu dich vu tdc do cao, st
dung nhiéu thong lugng mang dién rong WAN trén do truyén tai mot lugng 16n dir liu voi nhiéu
dinh dang khac nhau.

Cong nghé Frame Relay tich hop tinh ning don kénh tinh va chia sé cong nghé X.25. Dit liéu
duoc td chuc thanh cac khung c6 d6 dai khong ¢d dinh dugc danh dia chi tuong tu nhu X.25. Tuy
nhién, khac véi X.25, Frame Relay loai bo hoan toan céc thu tuc & tﬁng 3 trong mo6 hinh OSI. Chi
mot s6 chirc ning chinh & ting 2 duge thuc hién. Vi vay tde do truyén trong mang Frame Relay cao
hon nhiéu so v&i X.25 va mang Frame Relay duoc goi 1a mang chuyén mach goi toc do cao.

5.5.2. Ciu hinh tong quat mang Frame Relay

Frame
@ ——{ FRAD FRND | Relay ' ppyp FRAD @3:
S Network S
FR
FR O

Hinh 5.7 Ciu triic mang Frame Relay

Hinh 5.7 trinh bay céc thanh phan chinh cia mang Frame Relay. Céc kénh riéng tao ra lién
két vat 1y giita DTE va DCE. DTE con dugc goi 1a thiét bi truy nhap mang FRAD (Frame Relay
Access Device) thuong 1a cac Router, Bridge, ATM Switch... DCE con dugc goi la thiét bi mang
FRND (Frame Relay Network Device) 1a cac thiét bi chuyén mach Frame Relay Switch. FRAD
va FRND chuyén di dit liéu thong qua cac quy dinh cua giao tiép UNI. Mang truc ciia Frame
Relay c6 thé 1a cac mang vién thong IP, PSTN...

5.5.3. So sanh Frame Relay véi X25

Su khéc biét giita can ban giira cong nghé Frame Relay va X.25 1a Frame Relay khong ké
thira cong nghé X.25 ma 1a mot giao thic tién tién cé nhidu diém tuong dong véi X.25. X.25 1a
mot giao thirc ctia cong nghé chuyén mach goi, dic ta giao tiép gitra DTE va DCE.

Dit liéu trong tang 3 cta X.25 s& dugc chia thanh cac goi (Packet), trong mdi goi duoc bd
sung phan Network Header. Cac goi niy s& dugc chuyén xudng tang 2, cic ham chirc ning cta
LAP-B sé& bo sung Layer 2 Header va cic Flag vao mdi goi tao thanh cic khung LAP-B. Cac
khung s& duoc chuyén xudng tang vat 1y va truyén dén dich.
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Hoat dong cua cac thuc thé chat chg, cac node mang X25 phai luon biét trang thai cia mang
trong mdi lién két logic. Cac gdi tin diéu khién va bao nhan, bao mat (ACK/NACK) thudng xuyén
duogc truyén trén cung lién két cua goi tin dir liéu khong chi tai cac giao tiép DTE-DCE ma con tai
tat ca cac node mang. Tai cac node mang phai duy tri bang trang thai cho mdi lién két logic dé
quan 1y lién két va diéu khién 1i va luu lugng, dam bao goi tin dén dang dia chi dich dwoc luu
trong Network Header va sb lugng goi tin giri vio mang khong duoc vuot qua kha ning xir 1y cia
mang. Nhu vy cac giao thic tai ting mang 14 tuyét dbi can thiét nhat 1a khi trién khai hé théng
mang X.25 trén cac duong truyén c6 do tin cay thép, dé bi nhiéu loan, suy giam tin hi€u...

Frame Relay dugc thiét ké dé loai bo nhiing han ché trong cac mang X.25 khi trién khai trén
tuyén truyén dan tdc do cao bang cach:

- Cac g6i tin diéu khién va dir lidu duoc truyén trén cac lién két logic riéng biét. Vi vay, tai
cac node khong can duy tri bang trang thai, khong xtr 1y cac goi tin diéu khién.

- Ddn kénh, chuyén mach cac lién két logic dugc thuc hién & tﬁng lién két. Loai bo cac qua
trinh trinh xir Iy ¢ ting mang.

- Khéng diéu khién luu lwong va diéu khién 16i theo ting doan mang (Hop-by-Hop
Control). Trong trudng hop can thiét s& dé cac ting cao hon dam trach.

Frame Relay chi sir dung mot phan cac chirc nang & tang 2 nén khung thong tin cia Frame
Relay sé& c¢6 cdu trac don gian hon so véi khung thong tin ctia X.25 nhung van duy tri dic diém
ctiia mot khung thong tin quy dinh boi giao thie diéu khién.

Khung Frame Relay khong c6 Header cua ting mang. Vi Frame Relay khong str dung cac
tha tuc diéu khién luu luong, diéu khién 13i cua tﬁng mang. Mat khac, giao thirc dugc st dung tai
tang lién két chi 12 phan 16i cua giao thic diéu khién (LAP-F Core) nén viéc xur 1y tai cic node
mang sé& it hon nhiéu so v6i X.25. Kich thudc phan dit liéu (User Data) trong khung Frame Relay
c6 thé t6i da 2048 byte trong khi phan di liéu trong khung X.25 chi c6 thé dat t6i da 128 byte.
DCE thyc hién ba chiric nang chinh:

- Kiém tra cac khung, loai bo cac khung ¢6 15i.

- Cén cu vao dia chi trong khung chon duong.

- Kiém tra c6 bi nghén hay khong. Néu c6 thi l4p bit bao nghén hoic loai bo khung tiry
truong hop cu thé.

5.5.4. Frame Relay va m6 hinh OSI

Tang vt Iy: Céac giao thirc chuan dinh nghia giao tiép vét Iy giira thiét bi truy nhap FRAD
va thiét bi mang FRND, gifta cac node mang theo chuén giao tiép vat 1y ctia ISDN. Frame Relay
tuong thich v6i nhiéu giao dién vat Iy khac nhau nhu V.35, X.21...

Téang lién két: Cac thu tuc lién két cua Frame Relay duoc dinh nghia bang giao thirc truy
cap LAP-D va LAP-F. Giao thirc truy cap LAP-F duoc cai tién tir LAP-D va duoc sir dung phd
bién trong cac mang Frame Relay. Dé quan 1y lién két va truyén dit liéu LAP-F chia thanh 2 ting
chtre nang 1a Upper Function (LAP-F Upper) va Coretuunction (LAP-F Core).

- Core Function: ¢6 cac chirc nang kiém soat do dai khung, phét hién 18i duong truyén, didu
khién nghén qua trudng bao hiéu trong céu trac khung.

87



Chuong 5: Ky thudat mang dién rong WAN

- Upper Function: c¢6 chiic ning diéu khién DLCI (Data Link Connection Identifier), xac
dinh lién két logic gitra FRAD va FRND.

Tang mang (Network Layer): Tang mang dinh nghia cac khung dir liéu luu chuyén trong hé
thdng, dam bao viéc dinh tuyén trong mot mang hay giira cac mang voi nhau. Trong Frame Relay,
cac giao tiép giita DTE va DCE tang 3 khong c6 tha tuc nén tc do nhanh hon nhiéu so véi X.25.
Tuy nhién, néu mot lién két logic duoc thiét 1ap dong (SVC), Frame Relay c6 thé sir dung mot
phan cia giao thirc dic ta chuan Q.931 cua giao thic diéu khién ISDN (con goi 1a Q.933) dé thiét
lap lién két.

Giao thuc lién két hai node mang X.25 1a X.75, con dé lién két hai node mang Frame Relay
nguoi ta st dung giao dién NNI (Network to Network Interface).

Network X25PLP Q.933 Subnet | Full Q.933

Management | Nanagement | Management
Data Link LAP-B LAP-F LAP - F LAP-F
Physical X21,V35 V35 V35 V35

(56/64 Kbps) | (DS-0,DS-1..) | (DS-0,DS-1..) | (DS-0,DS-1..)

PC only Non ISDN ISDN SVC

OSI-RM X235 (With link SVC (With link
Management) | (With link : Management)

Hinh 5.8: So sainh mé6 hinh OSI véi X25 va Frame Relay

5.5.5. Piéu khién quan Iy luu lwong

Hau hét cac nha cung cip dich vu Frame Relay déu sir dung phuong thic téc do cam két
CIR (Committed Information Rate) dé giai thich chinh xac thong tin nao dugc truyén dén mot
dich vu dam bao, thong tin ndo nhan duoc dich vy hd tro 16n nhét va thong tin nao bi loai bé &
cong vao cta Frame RelayH node ngudn.

V6i luu lugng trén kénh PVC ¢6 toe do trong khoang gitta 0 Kbps va phu thudc ngudi sir
dung. Khi d6 ching s& duoc truyén di binh thuong qua mang ma khong bi tén hao d6 1a dich vu
dam bao "Guaranteed". D6i voi cic khung thong tin vuot qua CIR mét luong tde do thong tin
bung n6 EIR (Excess Information Rate) thi c6 thé bi Frame Relay node tiép theo hity néu xay ra
nghén. Pay chinh 1a dich vu hd trg 16n nhat. Khi dir lidu vuot qué ngudng CIR + EIR thi cac
khung thong tin s& bi hily ngay boi Frame RelayH node ngudn cho dén khi toc do cua nguoi sir
dung giam xubng dudi ngudng CIR + EIR.

Tbc @6 EIR thuong duogc cac nha khai thac mang dat béng ding tbc d6 CIR.
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Dich vu hd trg 16n nhét
(Best Effect)

CIR Kb CIR+EIR Kb

Dich vu loai bé
(Discarded)

Téc d6 truy nhap Kb

Dich vu dam bao
(Guaranteed)

0 Kb

DE: Discard Eligibility-Bit danh ddu khung c6 kha nang bi loai bo
CIR: Committed Information Rate- To6c do cam keét. ;
EIR: Eccess Information Rate- Toc dg thong tin bung nd

Hinh 5.9: Piéu khién quén 1y luu lwgng mang

5.5.6. Cac dich vu Frame Relay

Hién nay, phan 16n cac dich vu mang Frame Relay duoc cung cép dudi hai dang:

- Mang dich vu cong cong (Public Carrier-Provided Networks): Frame Relay va FRAD,
FRND cua nha cung cip, khach hang duoc tinh cudc trén co s¢ thong sb mang da thué, viéc bao
tri va quan trj do cac nha cung cép thuc hién.

- Mang riéng doanh nghiép: Cac doanh nghiép c6 quy mé toan cau trién khai cdc mang
Frame Relay riéng. Toan bo thiét bi mang 14 tai san cta doanh nghiép. Cong tac quan tri, van hanh
va bao dudng do chinh doanh nghiép d6 thuc hién.

Hién tai, & Viét Nam phé) bién hinh thirc mang dich vu cong cong do gia thanh st dung ré
hon, khong doi hoi doanh nghiép duy tri doi ngii nhan vién k¥ thuat chuyén trach. Ngan hang A
Chau (ACB) la mot trong s6 cac don vi dang khai thac hi¢u qua dich vu nay.

Frame Relay 1a cong nghé duge wu tién Iya chon boi ngay cang c6 nhiéu nguoi ding dang
tim kiém céc giai phap mang dién rong trén nén tang ha ting vién thong hién dai. Mit du da ¢
nhiéu cong nghé méi ra ddi c6 tinh nang hién dai hon nhung v6i xu thé khach hang dang ua
chudng mang trén nén IP, Frame Relay tiép tuc thé hién tinh wu viét qua kha ning két hop mang
IP véi cac uu diém nhu quan 1y dich vu d& dang, truyén dir liéu tdc do cao an toan, chi phi lién két
thip. C6 thé khiang dinh, céng nghé Frame Relay van c6 thé duoc tiép tuc st dung hiéu qua trong
thoi gian dai.

5.6. SMDS (Switched Multimegabit Data Service)

5.6.1. Gioi thiéu chung.

SMDS - Switched Multimegabit Data Service 1a mot dich vu WAN dugc thiét ké cho cac
lién két LAN-to-LAN. SMDS dugc Bellcore va Céac cong ty Regional Bell Operating (RBOCs)
phat trién dé thoa méan nhu cau khach hang vé lién két LAN Multimegabit trong viing mang chinh.
SMDS duoc thiét ké 1a mot dich vu chuyén mach géi gia ca hop 1y, cung cap céc lién két va mo
rong chat lugng cao.
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Khac véi sy thanh cong cia SMDS & chau Au, & My SMDS khong phat trién. SMDS
Interest Group, mot td chtrc 10n nhét tai trg SMDS da ngung hoat dong tir nam 1997. Hon nira,
trong ngay ky niém lan thir 25 cta Truyén thong sd liéu - Data Communications (21/10/1997),
SMDS dugc binh chon 1a mét trong 25 that bai tiéu biéu nhét - Top 25.

5.6.2. SMDS Ia gi

SMDS 1a mét dich vu mang di¢n rong dugc thiét ké danh cho lién két tur mang LAN véi
mang LAN. La mét mang MAN c6 dic trung: don vi dit lidu 1a té bao (Cell-based), khong lién Kkét
(Connectionless), tbc do cao, chuyén mach goi bang thong rong. SMDS ciing 1a mét dich vu dir
lidu, nghia 14 chi truyén dit liéu (mic di no c6 thé truyén ca 4m thanh va hinh anh). SMDS 13 mot
dich vu théat sy, khéng gén voi mot cong nghé truyén s6 liéu nao.

5.6.3. Téng quan vé SMDS

Té bao SMDS 1a don vi co ban c6 do dai cb dinh. Tuwong tu nhu té bao ciia ATM gém 53
bytes - 44-byte dir lidu, 7-byte Header va 2-byte ddu vét. Piéu nay tao cho né sy twong thich vai
cac mang dién rong cong cong B-ISDN st dung cong nghé chuyén mach goéi nhanh va cong nghé
ATM. Mdi té bao ctia SMDS chira dia chi dich cho phép cac thué bao SMDS c6 thé truyén dit liéu
v6i nhau.La mot dich vu dir liéu khong lién két, SMDS thiét 1ap mot duong kénh ao (Virtual
Circuit) gitra thuc thé nguén va dich, cac té bao dir lidu truyén di mot cach doc 1ap véi nhau va
khong theo mot thir tu dac biét nao.

Mang SMDS cung cdp biang thong theo yéu cau cho cac bung nd giao thong, mot thudc tinh
clia cac ing dung mang LAN.Vi khong can phai dinh nghia trudc duong truyén giita cac thiét bi,
dir lidu c6 thé di qua nhitng dudng it tic nghén nhat trong mang SMDS, vi vdy s& cung cAp mot
dudng truyén nhanh hon, ting tinh bao mat va mém déo hon Khia canh bing rong cia SMDS 1a
tir sy twong thich ctia n6 véi B-ISDN va tuong thich v6i chudn IEEE 802.6 MAN.

5.6.4. Tong quan vé ky thuat SMDS

SMDS duya trén mdt tdp con clia tz‘ing vat ly cua IEEE 802.6 va chuén tﬁng duoi cua MAC
(Media Access Control), vi vay no hoat dong twong tw nhur Token Ring tdc do cao.

- Pic diém tang vat Iy: IEEE 802.6 c6 thé dugc thiét ké nhu mot Bus ho hodc mot Bus
vong. Khi thiét ké Bus ho, cac Bus khai dau va két thic tai cac node khac nhau.Véi Bus dang
vong, cac Bus khai dau va két thic tai cung mot node .

- Pic diém tang lién két dir liéu - DQDB (Distributed Queue Dual Bus): Tai ting lién két dit
liéu, mang SMDS dugc quén ly béi giao thite DQDB bus quang ba da truy nhéap. IEEE 802.6, chia
nhoé mdi bus thanh céc khe dé truyén dir ligu. Trong mdi bus c6 mét bit ban va mot bit yéu cAu.
DQDB lam viéc nhu sau:

Vi du node 2 truyén dit liéu cho node 3, trudc khi truyén, dat bit Req trén Bus B dé thong bao
cho céc bus phia trén ciia Bus A biét rang tai node d6 dang c6 dir liéu can gii. Sau khi yéu cau mét
khe, node 2 quan sat ca hai bus va duy tri mot sé dém cac yéu cau. S6 dém do sé ting 1 khi node 2
thdy mot bit yéu cau duoc thiét 1ap trén Bus B va giam di 1 cho moi khe tréng trén Bus A. Nhu vay s6
dém tai mdi node cho biét chidu dai hang cac té bao dang doi dé truyén boi cac node phia dudi. Khi sb
dém bang 0 nghia 1a khong con node dudi nao 6 dit lidu can guri thi node do6 bat dau guri dir licu.
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DQDB hd tro dich vu khéng lién két va hudng lién két va c6 kha nang truyén dir liéu, tiéng
no6i va hinh anh. Méac du 1a mét tap con cua IEEE 802.6, SMDS chi truyén dir liéu.

Dau Bus A sinh ra
khe thoi gian Pau két thuc
D Bus A > D
Node 1 Node 2 Node 3 Node 3
Pau két thuc < Bus B Pau Bus B sinh ra
khe thoi gian
Node 1 Node 2 Node 3 Node 4
D & (o
B i Bus A i i
_
< Bus B

Hinh 5.10: Céu hinh vt Iy cia mang SMDS.

Giao thuc giao dién mang SMDS (SMDS Interface Protocol - SIP): SIP dugc dinh nghia
boi Bellcore va cdu thanh béi ba mie giao thirc: SIP muc 3, SIP muc 2, va SIP muc 1, hoat dong
trong tang Lién két dit liéu va tang vat ly.

Ung dung
Trinh dién
Phién
Giao van i
Mang LLC SIP
Lién kit dit lidw | MAC

Vat Iy

Hinh 5.11: Céc tang cia SIP twong ing v6i md hinh OSI

5.6.5. SMDS so véi cac cong nghé ATM va Frame Relay.
- SMDS la mét dich vy, khdng phai mdt cong nghé; Frame Relay va ATM la cong ngh¢ .

- SMDS dich vu chuyén mach géi khong lién két (Connectionless), Frame Relay va ATM 1a
hudng lién két (Connection-Oriented).
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- SMDS cung cép nhiéu cach quan Iy mang dic trung.

- SMDS bi canh tranh bdi ATM va Frame Relay 6 nudc My.

- DQDB cung cip cac cong nghé can thiét cho sy truyén cac ung dung thoi gian thyc.

- SDMS hb trg tinh bao mat, cho phép ding cac mang cong cong, chia sé mot mang riéng
nhu mang xwong song. Khai niém nay da bi che 1ip boi Internet va VPN.

La mot dich vu, khong phai 1a mot cong nghé nén co thé trién khai trén ca Frame Relay va
ATM. Khéng phu thudc vé giao thirc, nén ¢ thé hd tro nhidu giao thirc mang LAN hay mang
méy tinh. C6 bang thong tir 56/64 Kbps tdi tdc d6 SONET, phit hop véi giai théng cho moi img
dung. La dich vu khong lién két, khong can dinh nghia cac PVC nhu Frame Relay. Té bao 53 byte
tuong thich véi ATM, c6 thé chuyén doi thuan tién sang mang ATM.

Tuy nhién mot s6 diém khoéng thuén lgi da 1am cho SMDS bi ATM va Frame Relay che
khuét nhu 14 duge nhin nhan 12 mot dich vu dét tién, mac du c6 kha nang truyén duoc hinh anh
nhung SMDS khéng hd trg tinh ning nay...

5.7. Phwong thirc truyén din khong dong bé ATM (Asynchronous Transfer
Mode)

5.7.1. Giéi thiéu chung

Cong nghé truyén dan khong dong bd ATM (Asynchronous Transfer Mode) ra doi nhu 1a
mot nén tang cho mang t6 hop da dich vu sé bang rong B-ISDN. ATM cho phép truyén thong da
phuong tién, dap ung day du cac loai hinh dich vu va c6 kha ning cung cip chét lugng dich vu
theo yéu cau. ATM c6 mot s6 dic trung khac vé6i cac cong nghé chuyén mach khac. Pon vi dit
liéu dung trong ATM goi la té baol (Cel), c6 do dai 53 byte (5 byte Header va 48 byte dir li¢u).
Trong céc cong nghé khac do dai cua khung dit lidu thay d6i (tir 64 dén 1500 Byte). Nhing Cell
nay la don vi co so cho truyén dw liéu. Luu luong di lidu tu nhiéu kénh duoc ghép véi nhau tai
mirc Cell. Kich thudc Cell ¢b dinh, nén cic co ché chuyén mach hoat dong truyén thong ctia mang
ATM hiéu qua cao, téc d cao. Mot s6 mang ATM c6 thé hoat dong t6i tdc do 622 Mbps, toc do
chung 155 Mbps.

ATM hoat dong & ting 2 va 3 trong 3 tang cudi cia OSI. Tang vat 1y cé cac giao thirc hd tro
nhu SONET, FDDI,... ATM hoat dong khong phu thudc vao dudng truyén vét Iy. ATM dugc chia
lam hai Channel c6 chtra cic 6 (Cell) hoat dong nhur téc do truyén bit ¢ dinh khi dir lidu dugc
truyén giita cac mach (Circuit) c6 kich thudc khac nhau.

Céc thiét bi mang ATM lién két véi nhau bang cic dwong dan ao VPI (Virtual Path
Identifier). Trong mdi dudng o, co nhiéu kénh a0 VCI (Virtual Circuit Identifier). Mic da ATM
duoc phat trién nhu 13 cong nghé ciia mang WAN nhung ATM c6 nhiéu chirc ning hd trg cho cac
mang LAN hi¢u nang cao. P6 1a ATM cho phép st dung cung mot cong nghé cho ca mang LAN
va WAN.
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Application

Presentation

Session

Transport

Network ATM

Data link

Physical SONET/SDH,FDDI...

Hinh 5.12 Méi quan hé¢ ATM voi md hinh OSI

Vé co ban, mang ATM giéng nhu mang Frame Relay, cac té bio duogc truyén tir ngudn tGi
dich qua cac mang con chuyén mach ATM. Node mang giao tiép v&i thiét bi diu cudi qua giao
dién nguoi str dung - mang UNI (User Network Interface) va thiét bi chuyén mach ATM giao tiép

v6i nhitng thiét bi khac qua giao dién mang-mang NNI (Network Network Interface). Mot mang
ATM don gian dién hinh nhu sau:

UNI

Private Public NNI
NNI
Chuyén Chuyén
mach yh
dich vu d.mﬁc
ATM XTR//IU
ATM /o ATM
Router Phia thué bao Router
LAN A LANB

Hinh 5.13 Moi quan hé¢ ATM véi mé hinh OSI

5.7.2. Kién triic phan ting ATM

Kién traic ATM khéng c6 su twong (mg hoan toan véi cac ting ciia md hinh OSI. M6 hinh
kién trac ATM bao gém cac miat bang quan 1y, mat bang diéu khién (kiém tra) va mit bang ngudi
sir dung. Mt bang quan 1y gdm ¢ quan Iy mat bang va quéan 1y ting.
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a. Cac mit bang quan Iy
- Mit bang diéu khién: Cung cip céc chirc nang thiét 1ap, giam sat va giai phong lién két.
Mat bﬁng nay c¢6 nhiém vu khoi tao va quan 1y cac yéu cau bao hiéu.

Mo hinh OSI Mo hinh ATM

/ Mo hinh mit bang quan 1y

Tang Ung dung \\ /
A Mijt bing didu khién Mat bing
Téang Trinh bay \ e Khich hing
Téng Phién Giao thire Giao thirc Quan Quan
tang cao tang cao Ly | ly
Tang Van chuyén R mit  16p
Tang thich ing ATM bang
A ~
Tang Mang S o
. ) Tang ATM /
Tang Lién ket /
Tang Vit ly Tang Vat ly

Hinh 5.14 Kién tric phan ting mé hinh ATM

- Mit bang khach hang: Cung cip chirc ning diéu khién van chuyén cac ludng thong tin,
diéu khién ludng va quan 1y cac ludng di liéu , sira 15i.

- Mit bang quan ly: Cung cip chire nang giam sat mang lién quan dén dir liéu va thong tin
diéu khién. GOm cac chtrc ndng quéan 1y 16p va quan Iy mat bang.

- Quan 1y 16p: Thuc hién viée diéu hanh cac tham sb nguoi str dung, cac théng tin quan 1y
khai thac va bao dudng.

- Quan Iy mat bang: Diéu khién hé thong bang cach can thiép vio giita cic mit bang.

b. Vai tro va chire nin cac ting ATM

Ngoai ra giao thirc cia mit bang diéu khién va mit bang khach hang duoc phan loai tiép
thanh tang giao thirc mirc cao, tang thich ing, ting ATM va ting vat Iy nhu sau:

- Tang vat Iy: Tuong tu nhu 16p vat 1y ciia OSI, ATM quan 1y méi truong truyén dan, bao
gdém 02 ting con: Tang con mdi truong vat Iy PMD (Physical Medium-Dependent) va tang con
két hop truyén dan TC (Transmission Convergence).

- Tang ATM: Tang ATM két hop véi tang thich tng ATM c¢6 chirc ning twong ty nhu tang
lién két dir liéu trong mo hinh tham chiéu OSI. H} trg cho viéc tach/ghép té bao, dich VPI va
VCI, phat sinh té bio mao dau, diéu khién ludng chung.

- Lop thich iing ATM - AAL (ATM Adaption Layer): C6 nhiém vu giao tiép voi 16p béc cao.
Cung cép cac phuong tién hoi tu cho phép cac dang truyén thong khac nhau co thé twong thich véi
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cac dich vu ATM. Lép AAL chuén bi dit liéu cua nguoi st dung va phan doan dir liéu thanh 48
byte trong té bao ATM. Tang AAL chia thanh hai ting con: Tang con hoi tu CS (Convergence
Sublayer) va ting con phan chia va két hop SAR (Segmentation and Reassembly Sublayer), thuc
hién viéc cit cac don vi dir liéu ciia ngudi sir dung thanh cic Cell ATM 48-byte dé truyén va hop
cac Cell ATM thanh don vi dir li¢u ciia nguoi su dung khi nhan.

Upper
TCP/1P, SPX/IPX,AppleTalk... } Layers
Protocols
ATM e Convergence Sublayer (CS) AAL
Adaptation e Segmentation and Reassembly (SAR) Layers
. ™
Synchronous e Generic Flow Control
Transfer ¢ VPI/VCI Translation > ATM
Mode e Cell Multiplexing Demultiplexing Layers
-/
e Cell Rate Decoupling )
Transmission ® HEC Header Sequence Generation/ Ceritfication
Convergence e Cell Delineation.Cell .
o Transm%ss%on Frame Adaptat%on Physical
e Transmission Frame Genaration/Recovery
Layers
Physical e Bit Timing
Dependent e Physical Medium
J

Hinh 5.15 Cic tang trong ATM

- Giao thikc cdc tang trén (Upper Layers Protocols) : Nam trén 16p AAL, n6 tap hop cac dit lidu
khéch hang duogc chap nhan, sau d6 tién hanh sap xép vao trong cac goi, va lién két voi 1op AAL.
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Tang Phan tang Céc chirc ning
Tang bac .
cao Chtrc nang cua tang bac cao
T ﬁng Tang con hoi ty Chrc nang ket hop
ATM A A : Chtrc nang phan chia va két hop lai
thich ung Chia va tap hop lop
. Diéu khién luu luong chung
Tang Tao va tich thong tin ghép dau
ATM Dich cac t€ bao VPI/VCI
Ghép va tach té bao
. Phan chia toc d6 té bao
Tﬁtnlg T ruyén din hoi tu Tao Yé Xac din}l tin qhiélzl HEC
vat ly tAng con Nhén daqg bién cua té b\ao N
Tao va xac dinh khung truyén dan
Méi truong vat Iy Chtrc nang thong tin th(‘)i gian bit
Chtrc nang twong tng moi truong vat ly

Hinh 5.16 Vai tro & chirc niing cac ting trong ATM

5.7.3. Lién két 40 (Virtual Connections)

Lién két ATM gom hai loai lién két ao:

- Lién két kénh a0 VCC (Virtual Channel Connection): Mot kénh a0 cung cip mot lién két
logic giita cac thiét bi dau cudi ATM. Kénh 40 ¢6 thé 1a kénh ao c¢b dinh PVC (Permanent VC)
hoic kénh 4o chuyén mach SVC (Switch VC).

- Lién két duong dan ao VPC (Virtual Path Connection): Mot lién két duong din 4o cung
cap mot tap hop logic cac kénh 4o ma c6 cling diém cubi.

Kénh 40 va dudng dan 4o ¢ thé nhan dién qua cac truong VCI va VPI trong Header cia
ATM Cell. Trong mot dudng dan 4o co thé co nhiéu kénh 4o va kénh 4o trong cac duong dan ao
khéc nhau c6 thé c6 cung mot VCI. Do d6 mdt kénh 4o hoan toan cé thé x4c dinh boi su két hop
gitta VPI va VCL

Trong k¥ thuat ATM, cac té bao chira cac loai dit liéu khac nhau dugce don kénh trén mot
duong dan ao VPI, thuong mot duong trung ké tdc do cao hodc mot lién két su dung thiét bi
ATM. Trong mot duong dan ao co thé c6 mot s6 kénh ao VCI (Virtual Channel Identiier) riéng
biét. Trong cau tric khung cua mot t& bao ATM, truong VPI 1a 1 byte, tiép theo truong VCI 2
byte. Thiét bi chuyén mach ATM c6 thé dinh tuyén ATM trén co s& byte dau tién. Khi Cell dén
dich, VCI dugc dung xac dinh sau hon vi tri chinh xac dé truyén Cell. Nhu vay cap VPI va VCI
tao mot truong 3 byte, cho phép st dung t6i da 16 tridu kénh ao trén mot giao dién don.

VPI/VCI phéi qua qua trinh anh xa dya trén bang 10 trinh luu trir tai cac tong dai chuyén
mach ATM. Khi mdt kénh o duogc thiét lap, bang chon duong tai cac node chuyén mach ATM
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tim kiém va cung cép dia chi dich cta cac Cell dén dua trén dia chi Header cua Cell. Béang chon
duong thudng xuyén dugc cap nhat cac dia chi moi VPI/VCI khi dugc cac bd chuyén mach ATM
chép nhan. Trong giai daon thiét 1ap cudc goi, cac Cell dugc truyén tor node nay sang node khac,
duong dan goi 1a Virtual.

ve =W ) ve

Transmission path

ve VP ve

S

Hinh 5.17 Khai niém kénh 4o va duong din 40

Cong nghé truyén dan khong dong bd ATM (Asynchronous Transfer Mode) ra doi nhu 1a
mot nén tang cho mang t6 hop da dich vu s6 bang rong B-ISDN. ATM cho phép truyén

5.7.4. So sanh ATM véi cac dich vu va ky thuat khac

ATM so sanh v6i Frame Relay:

- ATM va Frame Relay 1 hai cong nghé chuyén mach téc d¢ nhanh . C6 thé ndéi ATM
tuong ty véi Frame Relay. Tuy nhién, khung dit li¢u (Frame) trong Frame Relay c6 kich thudc
thay d6i, thi ATM st dung céc géi tin ¢d dinh 53 bytes (duoc goi 1a t& bao — Cell).

- Frame Relay cho phép vuot ngudng 64 Kb/s cia X25, nhung thong luong téi da chi dat t6i
2 Mby/s, trong khi thong lugng ATM c6 thé dat 155 Mb/s hodc 622 Mb/s.

- ATM c6 thé chén céc té bao c6 do tré truyén din nhay cam, diéu nay khong thé dugc véi
Frame Relay, boi vi Frame Relay c6 khung dir 1iu dai hon, do tré 16n hon va khong thé du doan
dugc d6 tré khi xir 1y truyén thong tiéng néi va hinh anh. Vi vay Frame Relay khong phti hop cho
cac dich vu yéu cAu thoi gian thuc cao.

- Mic dau chua dap ing duoc yéu cau cua truyén thong da phuong tién, Frame Relay van 1a
mat giai phap qua do duoc lya chon trong khi cho doi ky thuat ATM dua vao ung dung rong rai.

ATM va SONET

- SONET don gian 1a mot ky thuat truyén din, c6 thé hd tro cho nhiéu loai topo thay ddi,
bao gém : diém-diém, hinh sao, hinh vong.

- Khi phat trién ATM, thay vi phat trién mot 16p vét 1y moi, nhitng nha thiét ké cia ATM da
su dung k¥ thuat lién két dit liéu cua SONET va str dung no6 cho chuyén mach ATM. Hon nira,
ATM Forum xac dinh téc d6 622-Mbps ATM dé chay trén SONET. Tom lai SONET la mét dich
vu van chuyén bit tir ngudn t6i dich va ATM 1a mét ky thuét st dung SONET nhu 1a mét dich vy
véan chuyén cta né.

So Sanh ATM va Ethernet Gigabit

- Téc doFast Ethernet va Ethernet Gigabit nhanh hon téc d6 cia ATM va 64y dung ATM
kha dat. Tuy nhién ATM Forum dang phat trién ATM 2,5 Gbps cho LAN.
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- Ethernet Gigabit c6 kha ning truyén dir liéu va tiéng néi & mirc chap nhan duoc, tuy nhién
n6 van chi 1a mot ky thuat VBR (tdc do bit thay ddi) va gip phai khé khin khi mang tic nghén
hogc doi hoi truyén hinh d phan giai cao (HDTV).

- Giao thtre giir trude ngudn tai nguyén RSVP (Resource Reservation Protocol) va giao thirc
truyén dan thoi gian thuc RTP (Realtime Transport Protocol) 1a phuong thirc 16i chit luong dich
vu cua Ethernet Gigabit. Ca hai giao thirc cho phép cac ing dung bao ton tong s riéng biét cua
giai thong truyén dit liéu. So sanh Ethernet Gigabit voi ATM:

Khung Ethernet 802.3 c¢6 su phéan chia tc d6 khong phu hop, vi chiéu dai thay dbi tir 64
dén 1518 bytes. Trong khi t& bao ATM phan chia toc d6 6n dinh va dam bao sy phéan chia cé thir
tu trong khung thoi gian riéng biét ma bit dit liéu dén theo thir tw dung thoi gian.

Trong Ethernet 802.3, khung dugc xép hang tai mot node chuyén mach trén co sé vao
truge-ra trude (FI-FO). Hon nita trude khi chuyén mach dé truyén hang khung ‘n’ thi toan bo dir
lidu chira trong hang khung ‘n-1” phai duoc truyén. Theo d6 mot chuyén mach phat hang khung
lién tuc theo thu tu ching dugc dém. Sy xur Iy nay & trong ATM thi khac hén, tai node chuyén
mach ATM , hang dg¢i khung khong theo thir tu chung dugc dém, ma chuyén mach ATM dua vao
su uu tién dé truyén dan: khung c6 d6 uu tién cao hon s& duoc truyén dan trudc va nguoc lai. Do
d6 ATM c6 thé tao ra déng thoi nhidu hang dich vu doc 1ap nhau voi sy uu tién truyén dan khac
nhau dua trén loai dich vu ma van cung cAp mét tc d6 phan chia khong ddi. Dy chinh 1a thé
manh va sy “théng minh” cia ATM. Do vdy mang nhanh khong phai 1a giai phap cho nhiéu van
dé hoi tu.

Coéng nghé¢ ATM xuét hién voi mang dién rong, da dich vu bang rdng. Phuong thiic tmyén
tai nhu 1a mot “Mang trong mang”, khong dong bo, tich hop chuyén mach goi va chuyén mach
kénh. Thong tin dugc dat trong cac goi co do dai cd dinh. ATM st dung kénh 40 va nhém kénh ao
tao thanh mot duong dan ao Thich hop voi dich vu yéu cau truyén thoi gian thuc, da phuong tién.

Céau héi tric nghiém:
1. Hiy chon cau dung nhit vé phuong phap két ni lién mang:
A. Phuong phap két ndi tai ting vat 1y, bo 1ap Repeater.
B. Phuong phip két ndi tai tang lién két dir liéu, thiét bi sir dung cau (Bridge) va cac bo
chuyén mach (Switched)
C. Phuong phéap két ndi ting mang. Thiét bi sir dung bo dinh tuyén (Router).
D. Kétndi lién mang str dung cac thiét bi nhu Modem, cap Modem, Router..
2. Mang ISDN c¢6 nhiing dac diém sau:
A. La mdt mang da dich vu.
B. ISDN c6 hé théng bao hiéu s6 7 va cac node chuyén mach thong minh.
C. Kién triac ISDN tuong thich véi mé hinh OSI.
D. Tét ca khang dinh trén.
3. Céac phan tir co ban ciia mang ISDN
A. TE1 la céc thiét bi dau cudi c6 cac thude tinh ISDN.
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B. TE2 la cac thiét bi ¢au cudi khong co tinh niang ISDN.

C. NTI1 (Network Termination 1) thuc hién cac chirc ning thudc ting vat 1y .

D. NT2 (Network Termination 2) la mét thiét bi thong minh, thuc hén céc churc nang
dén tang mang.

E. Tét ca déu dung.

. Cac loai kénh trong mang ISDN

A. Kénh D: Dung dé truyén bao hiéu gitra nguoi sir dung va mang.

B. Kénh B: Dung d¢é truyén dit liéu

C. Kénh H cung cap cac dich vu tdc d6 cao va ghép cac ludng thong tin & toc do thap
hon. c6 4 loai kénh H.

D. Cac loai duong 4o va kénh do

. Giao dién ISDN

A. Giao dién BRI (Basic Rate Interface)

B. Giao di¢n PRI (Primary Rate Interface)

C. Giao dién giita cac tang, cung cap cac diém truy nhap dich vu.

. Hoat dong trong tang Datalink ctia ISDN:

D. Giao thuc LAP-D

A. Giao thue HDLC

B. Giao thuc LAP-B va LAP — F

C. Giao thuc LAP-D va LAP —F

. Dac tinh k¥ thuat mang cua X25

A. X25 dinh nghia chuédn giao dién gifta DTE va DCE

Cung cép cac lua chon cho chuyén mach 40 hodc ¢b dinh. X.25

o

C. Cung cép cac dich vu cop dd tin cdy cao tir node téi node (End to End).

D. Téc do toi da 64 Kbps.

E. Tt ca déu ding

. Trén cép soi quang, cac toc do dién hinh ctia B-ISDN la:

A. 51 Mbps(*)

B. 155 Mbps(*)

C. 312 Mbps

D. 622 Mbps(*)

. Mang X25 khong hap dan, vi:

A. Téc do thép, khong thich hop cac dich vu yéu cau toc do cao. Cac dich vu LAN
trong moi truong WAN.

B. Khong phu hop trong méi trudng truyén dan quang.

C. Tat ca khang dinh trén déu dung.
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10. Hoat dong trong tang Datalink cta X235, c6:

11.

12.

13.

14.

15.

16.

100

A.
B.
C.
D.

Giao thirc LAP-B
Giao thirc HDLC
Giao thuc LAP-B va LAP - F
Giao thirc LAP-D va LAP — F

Dac trung co ban cua Frame Relay:

A.
B.
C.

D.
E.

Khong can duy tri bang trang thai, khong xtr 1y cac géi tin diéu khién.

Loai bo cac qua trinh trinh xir Iy & tAing mang.

Khong diéu khién luu luong va diéu khién 16i theo timg doan mang (Hop-by-Hop
Control).

Khung dir liéu (Frame) ¢6 kich thudc thay doi,

Céc trudng hop trén déu ding.

Hoat dong trong tang Datalink Frame Relay, c6:

A.
B.
C.
D.

Giao thirc LAP- F
Giao thirc HDLC
Giao thuc LAP-B va LAP - F
Giao thirc LAP-D va LAP —F.

bac trung co ban SMDS:

A.
B.
C.

w

SMDS la mét dich vy, khong phai mgt cong nghé.
SMDS dich vu chuyén mach géi khong lién két
SDMS ho tro tinh bao mat, cho phép dung cac mang cong cong, chia s¢é mot mang
riéng nhu mang xuong song.
Tt ca phat biéu trén déu dung.
Nhimng khang dinh nao sau day la ding:
Cong nghé ATM gan giéng véi cong ngh¢ Frame Relay.
Khung dit liéu ctia Frame Relay c6 kich thudc thay ddi, cia ATM ¢6 dinh.

Téc d6 truyén toi da 2 Mb/s trong Frame Relay, ciia ATM c6 thé dat 155 Mb/s hoic
622 Mb/s.

Nhirng thuce thé nao duéi day 1a giao thirc cia WAN

A.
B.
C.
D.

Frame Relay (*).
SLIP

IEEE 802.6
X25(%)

Cac giao thic nao thuong dugce st dung voi IEEE 802.2

A.
B.

IEEE 802.3
IEEE 802.5
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17.

18.

19.

20.

C. IEEE 802.6
D. Tt ca déu ding
Néu dac tinh chu yéu dé phan bi¢t mdt té bao va mot goi tin.
A. Céc té bao nho hon mét goi tin.
B. Cac té bao khong co dia chi vat Iy.
C. Céc té bao c6 d6 dai cb dinh (*).
D. Cac goi tin khong thé truyén.
Giao thuc nao dugc st dung trén cap sgi quang.
A. Frame Relay
B. FDDI(*)
C. SONET(*)
D. X25
Céc chuén nao sir dung k¥ thudt truy nhap dudng truyén bang thé bai:
A. IEEE 802.4(*)
B. IEEE 802.6
C. Frame Relay
D. FDDI(*)
Giao thirc ndo phu hop nhét cho viéc giao van dit liéu quan trong vé mat thoi gian:
A. X25.
B. Frame Relay
C. IEEE 802.5(*)
D. ATM(¥*)

Cau héi va bai tap

1.

A

Mang tich hop da dich vu s6 ISDN (Integrated Service Digital Network), Khai niém.
Nguyén ly chung ctia ISDN.
Cac dich vu ISDN: Dich vy téi tin, dich vu vién thong, cac dich vu bd sung.
Céc phan tir co ban cia mang ISDN
Céc loai kénh trong mang ISDN: Kénh D, Kénh B, Kénh H.
Giao dién ISDN:

v Giao dién BRI (Basic Rate Interface)

v Giao dién PRI (Primary Rate Interface):
bia chi cua mang ISDN va cAu trac dia chi trong ISDN:
Chtre nang cac tang trong kién triic ISDN: Tang vat ly, Tang 2 va tang 3.
Mang bang rong B_ISDN ( Broadband ISDN)
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

Dic diém cua dich vu B-ISDN
Nén tang ky thuat cia B-ISDN
CAu trtic chirc ning cia B_ISDN
So sanh ISDN va B_ISDN
Mang chuyén mach goi X25
Giao thirc X.25: Tang vat 1y, Tang lién két dir liéu, TAng mang
Hoat dong cua giao thirc X25
Mang chuyén mach khung Frame Relay
Céu hinh tong quat mang Frame Relay
So sanh Frame Relay véi X25:

v' Tang vat Iy (Physical Layer),

v' Tang lién két (Link Access Layer),

v' Tang mang (Packet Layer)
Frame Relay duoc thiét ké loai bo nhiing han ché trong cac mang X.25, vi sao?.
Vi sao thoi gian xir Iy tai cac node trong Frame Relay it hon nhiéu so véi X.25 2.
Frame Relay va mo hinh OSI: Tang vat ly, Tang lién két va Tang mang .
Trinh bay giao thie LAP-F, LAP-D.
Diéu khién quan 1y luu lugng
Khai niém CIR.
Céc dich vu Frame Relay
SDMS (Switched Multimegabit Data Service )
SMDS so véi cac cong nghé ATM va Frame Relay.
Phuong thirc truyén din khong dong bd ATM (Asynchronous Transfer Mode)
Kién trac phan ting ATM:

v’ Cac mat bang quan ly
v' Vai trd va chirc nan céc tang.

Khuon dang Cell ATM
UNI-Format Header : Khuon dang giao di¢n nguoi st dung va mang
NNI-Format Header: Khuon dang giao dién mang va mang.
Céc loai té bao
Lién két a0 (Virtual Connections)
So sanh ATM voi cac dich vu va ky thuét khac
ATM so sanh véi Frame Relay:
ATM va SONET
So Sanh ATM va Ethernet Gigabit
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CHUONG 6: MANG TOC PO CAO VA UNG
DUNG CAC CONG NGHE MO

Noi dung cua chuong sé trinh bay mot cach tong quat vé cac loai mang tbc do cao va cac
mg dung céng nghé méi bao gdm duong day thué bao sé DSL, cac mang truyén tai voice chuyén
mach g6i trén nén IP nhu Voice over Internet Protocol, Voice over ATM va Voice over Frame
Relay. Cong nghé MPLS phu hop v6i xu thé va nhu cau truyén thong hién tai va tuong lai. MPLS
dugc tng dung trong mang 16i NGN va nén tang cho dich vu VPN. Mang thé hé sau NGN (Next
Generation Network) 12 mot trong nhitng mang hoi tu tién tién dang phat trién va thay thé dan cac
mang truyén thong. Hoat dong dua trén cac cong nghé chuyén mach mém Softswitch, diéu khién
chuyén mach khong phu thudc vao phan cimg . C6 kha nang 1ap trinh doc 1ap va kién tao dich vu
mém déo. Noi dung cuia chuong gdm:

Puong day thué bao sé DSL

Truyén thoai qua mang chuyén mach géi VoPN

Cong nghé chuyén mach da giao thirc MPLS.
Cong nghé chuyén mach mém Softwitch
e Mang hoi tu va mang thé hé sau NGN.

6.1. Pwong day thué bao sé6 DSL (Digital Subscribers Line)
6.1.1. Mé diu

Cong nghé duong day thué bao s6 DSL cho phép tan dung mién tin s6 cao truyén tin hiéu
tbc do cao trén doi day cap dong thong thuong. Modem DSL bién doi tin hiéu ctia ngudi sir dung
nhu tin hiéu dién thoai, tin hiéu truyén hinh, dit li¢u... thanh cac tin hi¢u phu hop véi dudong
truyén DSL, ¢6 cau trac dir liéu riéng, ma dudng day riéng va mot sé tin hiéu diéu khién nhét dinh
ctia mang. Puong diy thué bao s6 duoc str dung dau tién voi mang s tich hop da dich vu ISDN
(Integrated Services Digital Network) truyén s6 lidu gitra cac dau cudi. Nhidu phién ban DSL sau
nay dugc thiét ké tir thuc té ISDN DSL. Cac thé hé DSL sau duoc cai thién rat nhiéu vé cong suit,
cach thuc hoat dong, kha ning cung cip dich vu... K§ thuat DSL cho phép truyén ché do song
cong ddi ximg va bat doi ximg.
6.1.2. Tong quan vé ho cong nghé DSL

IDSL (ISDN DSL):Céng nghé¢ dudng day thué bao sb truy nhap mang ISDN sir dung cac kénh
d6i xtmg BRI (128 Kb/s hodc 144 Kb/s) két hop thanh mot kénh truyén dir liéu gitra bo dinh tuyén
va may tinh ctia khach hang. DSL lam viéc véi toc d6 160 Kb/s twong tmg véi 2B+D (144 Kb/s).
Dé truyén dan song cong, sir dung k¥ thuat triét tiéng vong. Phan 16n cac dang IDSL lam viéc voi
ISDN NT tiéu chuan ¢ dau cudi khach hang cia dudong diy. Do d6, IDSL chuyén mach ndi hat
ISDN dugc thay thé bai bd dinh tuyén géi. Cau hinh nay dugc sir dung cho truy nhap Internet.
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HDSL (High Data Rate DSL): C6 kha ning truyén tai hai hudng 1,544 Mbps hodc 2,048
Mbps trén dudng day dién thoai. HDSL truyén dan tin cdy ty 1& 15i bit tir 10 dén 107'°. Hé théng
HDSL DS-1 (1,544 Mbps) st dung hai d6i day, mdi d6i ddy truyén 768 Kb/s trén mdi hudng.
HDSL EI (2,048 Mbps) c6 thé lira chon str dung hai hodc 3 doi ddy, mdi déi ddy sir dung hoan
toan song cong. HDSL 2,048 Mbps 3 d6i ddy sir dung bo thu phat gidng bo thu phat hé thong
1,544 Mbps. Mach vong HDSL 2,048 Mbps ¢6 thé c6 mach r& nhung khong can bang. Tiéu chuan
HDSL2 ¢6 toc do bit va do dai mach vong nhu HDSL thé hé thtr nhét chi khéc 1a st dung 1 doi
day thay vi 2 d6i day. HDSL2 c6 k¥ thudt ma hoa cao va diéu ché phic tap hon. Lya chon tan sb
phat va thu cho HDSL2 dé chdng xuyén am. SDSL (Single Pair DSL): Truyén d6i ximg toc do
784 Kb/s trén mot doi day, ghép kénh thoai va sb liéu trén cung mot duong day, sir dung ma
2B1Q. Cong nghé nay chua c6 cac tiéu chuan théng nhat nén khong dugc phd bién cho cac dich
vu téc do cao. SDSL moi chi ung dung truy cip trang Web, tai dit liéu va thoai v6i toc do 128
Kb/s, khoang cach nho hon 6,7 Km va tdc do tdi da 1a 1024 Kb/s trong khoang 3,5 Km.

VDSL (Very High Data Rate DSL): Sir dung mach vong tir tong dai trung tim dén khach
hang va cac bo ghép kénh phan phdi. Tiéu chuan k¥ thuat VDSL duoc phat trién tir nhém T1E1.4
mo ta cac toc do va khoang cach tir don vi mang quang ONU t6i thué bao. Cap tir mang cho tdi
cac ONU c¢6 thé duge nbi truc tiép dén ONU, theo hinh tron hodc 1a bo tach quang thu dong. Tinh
ning va ung dung cia VDSLIa hd trg dong thoi tit ca nhitng Gmg dung thoai, dir liéu va video.
Dic biét VDSL hd tro truyén hinh c6 d6 phan giai cao (HDTV) va cac img dung may tinh tién
tién. Tinh ddi xtmg cuia VDSL cung cip tc d6 dit liéu 2 chiéu 1én t&i 26 Mbps cho cac khu vuc
khong c6 cap quang ndi toi.

Céng nghé Tée a8 Khoarig ce;ch So dowl day dong
Truyén dan su dung

IDSL 144 Kb/s d6i xting Skm 1 doi
1,544Mb/s dbi xtmg 2 d6i
. 3,6 km —4,5 km .
HDSL 2,048Mb/s doi xting 3 doi

1,544Mb/s d6i xtimg
HDSL2 W, 3,6 km—4.,5 km )
2,048 Mb/s doi1 xtiing 1 doi

st 768kb/s Siéi xing ki
1,544Mb/s Poac‘g,048 Mb/s 3 km | doi
mot chiéu
1,5- 8 Mb/s duong xudng N
ADSL . R < Skm 1 doi
1,544 Mb/s duong lén
26 Mb/s ddi xtmg
, 300 m—- 1,5 km )
VDSL 13-52 Mb/s duong xuong VR 1 doi
N (tuy toc do)
1,5-2,3 Mb/s duong 1én

Hinh 6.1: So sinh mdt s6 tinh ning trong ho cong nghé xDSL
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ADSL (Asymmetric Digital Subscriber Line): ADSL 1a cong nghé duong day thué bao sb
bat ddi xtng duoc phat trién cho nhu cdu truy nhap Internet téc do cao, cac dich vu truc tuyén,
video,... ADSL cung cip toc do truyén t6i 8 Mb/s dudong xudng (Download) va 16 - 640 Kb/s
dudng 1én (Upload). Uu diém ndi bat cuia ADSL 1a cho phép nguoi sir dung sir dung dong thoi
mot duong day thoai cho ca 2 dich vu thoai va s6 liéu, vi ADSL truyén & mién tan s cao (4400
Hz+1,1MHz) khong anh hudng tdi tin hi¢u thoai. Cac bd loc dugce dat ¢ hai dau mach vong tach
tin hiéu thoai va s liéu theo mdi hudng. ADSL “Lite” hay ADSL khong str dung bd loc chu yéu
cho tmg dung truy cap Internet toc do cao. Ky thuat nay khong doi hoi bo loc phia thué bao nén gia
thanh thiét bi va chi phi lap dat giam di tuy nhién téc d6 dudong xubng chi con 1,5 Mb/s.

ADSL2 va ADSL2": ADSL2 dugc chuan hoa trong ITU G.992.3, G.992.4, ADSL2+
duoc chuan hoa trong ITU-T G.925.5 1a thé hé thu ba cua ADSL, phat trién dua trén nén tang
ADSL va ADSL2 nén mang day du dic trung cia ADSL va ADSL2. ADSL2 va ADSL2+ bd
sung nhiéu tinh ning méi cho cac tmg dung, dich vu va tién trinh trién khai méi so véi ADSL
chuan. Coéng nghé ADSL2+ dap tng cac yéu cau toc do cao, bang thong rong vi nd hd trg
duoc tdc do truyén sb liéu 1én 1,2 Mbps va tdc d6 xudng 24 Mbps.

6.1.3. Cac van dé co ban cong nghé DSL trén mang cap dong

Phén chia tan sb: Pho tan cap dong tir 0 dén 1,1 Mhz dugc chia thanh cac khoang tin sb dé
st dung cho céc dich vu nhu sau:

- Ttr 0 kHz dén 4 kHz: dung cho dién thoai va cac dich vu dir liéu bang tan thip.

- Ttr 0 kHz dén 80 kHz: khoang tan sb ding cho ISDN.

- Tir 80 kHz dén 94 kHz: dam béo sy an toan phd tan thoai va duong 1én ciia ADSL.

- Tr 94 kHz dén 106 kHz: khoang tan sd dung cho duong 1én cia ADSL.

- Ttr 106 kHz dén 120 kHz: an toan pho tan dudng 1én va xubng ctia ADSL.

- Tir 120 kHz dén 1,1 MHz: khoang tan s6 ding cho dudng xudng cia ADSL.

Viéc phan tach phd tan giita thoai va ADSL ciing nhu giita duong xudng va duong 1én cua
ADSL dugc thuc hién nho bo loc Spilitter (b loc nay ngan can ca dong DC khong cho vao
modem ADSL).

duong lén ADSL
POST
\
NS
ISDN duong xuéng ADSL
4kHz SOKH | | 120kHz 1,IMHz

94kH 106kHz

Hinh 6.2 : Phan chia tin s
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6.1.4. Cac phwong phap mi héa dwdng truyén

Phuong phap ma héa duong diy CAP va DMT sir dung k¥ thuat diéu ché bién do cau
phuong (QAM) 1a k¥ thuat diéu ché két hop ca diéu ché pha va diéu ché bién d6. Mot ky hiéu
duogc biéu dién bang mot diém cua chom sao. Co cac kiéu mi hoa QAM: 4-QAM, 16-QAM, 64-
QAM... S6 4,16,64... 1a sb trang thai ma hoa. S6 trang thai cang nhiéu trén mdi ky hiéu QAM thi
tin hiéu cang yéu di, ddn dén ty s tin hiéu trén tap am phai cao dé Modem thu ¢6 thé phéan biét
duogc tin hi¢u tir tap d&m. Khi chom sao QAM tr¢ nén cang ngay cang lon thi phai tang cong suét
hay giam nhiéu.

ADSL sir dung ma duong truyén DMT vi né dugc dinh nghia trong ANSI T1.413 va
G.992.1. Tuy nhién, CAP van dugc mot s6 hang phat trién ap dung cho ADSL. Viét Nam khuyén
nghi st dung phuong phéap diéu ché DMT.

- Phuong phap diéu ché bién d6 va pha triét song mang CAP dua trén ki thuat diéu ché bién
d6 cau phuong QAM. Uu diém cua no 1a khong c6 kénh con nén thuc thi don gian hon DMT.
CAP thich ung dugc viéc tbc do khi thay ddi kich ¢& chom sao mé hod (4-CAP, 64-CAP, 512-
CAP, ...) hoic 1a khi ting hodc giam phd tan sir dung. Nhuoc diém ctia phuong phap nay 1a khong
c6 song mang nén ning lugng suy giam nhanh trén duong truyén va tin hiéu thu chi biét bién do
ma khong biét dén pha, do d6 dau thu phai c6 bo thuc hién chiic ning quay nham xéac dinh chinh
x4c diém tin hiéu.

- Phuong phap da am tan roi rac DMT hd tro kién truc ghép kénh phan chia theo tan sé 1an
triét tiéng vong. Str dung cac phd tan chdng 1an dé c6 dugce toe do dit liéu cao hon nhung phirc tap
va chi phi ciing cao hon vi can c6 bo sai dong dé triét tiéng vong. Ky thuat DMT da loi dung k¥
thuat xt 1y tin hiéu s6, can cir ddc tinh mach dién tyu thich ung diéu chinh nhiing tham ) nay, lam
cho 15i bit va xuyén 4m nho nhit va dung lugng théng tin & bat cir mach nao ciing 16n nhat.
Nguyén 1y co ban ciia DMT la chia d6 rong bang tan co6 thé sir dung (1104 KHz) thanh céc kénh
con (Subcarrier) va cin ctr vao cac dic tinh cua kénh t, phan phdi dit liéu dau vao cho mdi kénh
con. Néu mot kénh con khong thé chiu tai sb liéu s& dong lai. Mdi kénh con c6 thé truyén s6 lidu 1
dén 15 bit thong tin trong mot don vi ma.

6.1.5. Phat hién 15i va sira 15i

ADSL str dung ma Reed Solomon va Trellis ludn lam viéc trong ché do6 sta 16i. ATM (ma
HEC) st dung phuwong phap stra 16i va s& chuyén sang phuong thirc phat hién 16i khi c6 13i xay ra.
Su lya chon phuong thirc stra 16i hodc phéat hién 16i 1a théng nhét.

Mot sb co ché ma hod c6 thé chuyén ddi tir phuong thirc phat hién 151 ngay khi cac 16i duoc
phat hién. Khéi FEC c¢6 tac dung gitup bén thu c6 thé thu diing thong tin, thuc hién bang cach thém
cac byte kiém tra FCS, cong suat 3 dB vai ty 1¢ 16i bit 1a 107,

6.1.6. Nhiéu va chéng xuyén nhiéu

Nhiéu xuyén ém dau gan NEXT (Near - end Crosstalk): Xuat hién & cac bd thu do ngudn
nhidu tir cac bo phat ciing dau cap voi nd gy ra. Loai nhidu nay 1a dang ké nhat. Nhidu NEXT
gdy suy giam cho hé théng sir dung cung bang tan s6 cho truyén dan thu va phat.
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Modem Cap nhiéu d6i
0
) NEXT path Doi day nhiéu
000
Modem

N L. Data Switch
Hinh 6.3: Nhiéu xuyén am dau gan NEXT

Pé tranh xuyén 4m dau gan NEXT, hé thong truyén dan c6 thé sir dung cac dai tan sd cho
thu va phéat khac nhau. Hé thong ghép kénh theo tan sé FDM loai bo dwoc NEXT tir cac hé thong
giéng nhau. Xem xét mot tin hiéu V truyén doc theo mot doi day, tai khoang x1doc theo doi day
¢6 nhidu tac dong do khong can bang va truyén trd lai dau thu nhu trong H.6.3

Nhiéu xuyén dm ddau xa FEXT (Far - end- Crosstalk): Xuét hién & bo thu dat ¢ dau kia cua
cap, khac v6i dau phat ra ngudn nhiu. FEXT thudng nho hon nhiéu so voi nhiéu xuyén am dau
g?m NEXT vi tin hiéu tir diu xa bi suy hao khi n6 chay trén mach vong thué bao. FEXT thu dugc
cling str dung phuong phap tuong ty nhu khi str dung phuong phap thu NEXT. Hinh 6.4 trinh bay
mot vi du ciia FEXT tir mot diém khong can bang x1.

Modem Cép nhiéu do6i

Data Switch

Hinh 6.4: Nhiéu xuyén 4m diu xa FEXT

Nhiu xuyén am dau gan cling nhu dau xa thi cong suit cua nhidu phy thudc vao phd cua tin
hiéu nhidu. Thong thudng nguoi ta chi quan tim dén cong suit nhidu xuyén 4m ma khong can
quan tam dén muc dién 4p ciia nhidu xuyén 4m. Vi theo thdng ké thi hau nhu d6i véi cic mé hinh
clia cong suét nhiu xuyén 4m da c6 thé cho phép xac dinh ty s tin hiéu trén tap 4m SNR trén doi
day, con dbi voi mé hinh miie dién ap thi rat kho xac dinh.

Chong xuyén nhiéu: Nang luong dién truyén trén mdi doi day tao ra mot tir truong bao boc
quanh d6i dy gy ra tin hiéu dién, cam ng sang cac d6i day xung quanh, goi 1a nhiéu xuyén am.
ADSL khéc phuc bang cach giam tc d6 bit hudng 1én, str dung dai tan s6 thap hon tin sd noi suy
hao truyén dan nhoé va nhidu xuyén am nho nhit.

Phirong phdp triét tiéng vong (EC): Tiéng vong 1a sy phan xa cua tin hiéu phat vao bo thu
dau gan. Tiéng vong dang ngai 13 vi cac tin hiéu di theo ca 2 hudng cua truyén dan sb va ciing ton
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tai dong thoi trén cac duong truyén din d6i ddy xodn. Do véy tiéng vong 1a tap am khong mong
muén. Tiéng vong 1a mdt phién ban bi lot ra cua tin hi¢u phat. B9 triét tieu tiéng vong tao ra madt
ban sao cua tin hi¢u phat bi lot ra va loai bo n6 ra khoi tin hi¢u nhan.

Str dung mot kénh duy nhit cho ca phat va thu nén chi cin c6 mot b triét tiéng vong phia
thu. ADSL sir dung k¥ thuét truyén dén triét tiéng vong EC, noi dai tin phat duoc dat trong dai
tan thu bang cach chong dai tan, tong bang tan truyén co thé giam. Tuy nhién, EC kho tranh dugc
tu xuyén nhiu . Song cong triét tiéng vong dat duoc tdc do truyén dit liéu cua song cong 4 day
trén 1 d6i day xoan. Triét tiéng vong 1a dang phd bién nhat cuia ghép kénh trong ADSL.

6.1.7. Cac mé hinh két n6i ADSL

Két néi ADSL duoc thiét 1ap giita Modem va tong dai, cac duong truyén két nbi tir DSLAM
— BRAS — t6i nha cung cép dich vu ISP ciing phai dugc cung cap cac két ndi téc do cao nhur
STM, ATM hoic chuyén mach IP.

* Mo hinh PPPoA (Point to Point over ATM)

m STM-1
E—

PC ADSL DSLAM
Router
TP TP 1P
PPP PPP
Ethernef Ethernet AALS AALS Ethernet]
ATM ATM ATM
10 Base-T ADSL STM-1 100 Base-F

Hinh 6.5 PPPoA : Giao thirc ndi diém qua ATM

Mo hinh nay dugc dung trong cac thiét bi: Internal ADSL Modem, USB Modem hay ADSL
Router (RFC 2364)
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* Mo hinh PPPoE (Point to Point over Ethernet) RFC 2516

Internet
PC ADSL DSLAM
Bridge
P P

PPP PPP

PPPoE Ethernet PPPoOE |Ethernet

Ethernet PPP Ethernet
AALS AALS
10 Base-T ATM ATM ATM
ADSL STM-1 100 Base-F

Hinh 6.6 PPPoE - Giao thirc ndi diém qua Ethernet

PPPOE yéu cau hau hét cc giao thirc dong khung:
- PPP trén PC dé bao an két ni tir PC dén bo dinh tuyén cua ISP.
- PPPOE két nbi tir PC d¢én modem.
- RFC 1483 két ni tir modem dén bo dinh tuyén cua ISP.
* M6 hinh IP over ATM (RFC 1483R)
Pugc xac dinh trong RFC 1483R. Tiéu chuan nay hd trg giao thirc dinh huéng (giéng IP)

va giao thirc khong dinh hudng (gidng Ethernet). N6 ciing co két hop tiy chon cho VC
Multiplexing va LLC Multiplexing.

|@| Internet
PC ADSH DSLAM BRAS
Bridge

IP IP IP
Encap 1483
Ethernet Ethernet AALS AALS
ATM ATM ATM

10 Base-T ADSL SONET/SDH(STM1)

Hinh 6.7 M6 hinh IP over ATM (RFC 1483R)
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* Mo hinh Ethernet over ATM (RFC 1483B)

Tiéu chuan da giao thirc két hop muc dap tng AALS. Tiéu chun nay hd tro giao thic dinh
hudng (gidng IP) va giao thirc khong dinh huéng (gidng Ethernet). N6 ciing c6 két hop tuy chon
cho VC Multiplexing va LLC Multiplexing.

_@ m STM-1

ADSL

Internet

PC Bridge DSLAM
P Ethernet P
1483 1483
Etherng Etherne| A1 5 AALS
ATM ATM ATM
10 Base-T ADSL SONET/SDH(STM1)

Hinh 6.8 M6 hinh IP over ATM (RFC 1483R)

RFC 1483 (Bridged) str dung trong Modem ADSL ngoai v&i giao thirc tao khung RFC 1483.
Hién nay dugc trién khai trong cac san pham ctia SBC va Pac Bell .

6.1.8. Cac irng dung ciia ADSL

Truy nhap Internet toc do cao: Véi toe d6 truyén bat dbi xing nén ADSL 14 cong nghé 1y
tuong cho truy nhap Internet toc do cao, boi 18 nhu cau tai thong tin tir Internet vé& 16n hon rat
nhiéu so véi nhu cau tai tin di.

Truyén hinh theo yéu cau (VoD): Truyén hinh theo yéu ciu sir dung cac phuong phap nén,
s6 hoa tin hiéu 4m thanh, hinh anh dé truyén di qua mang. Cac nha cung cap dich vu VoD c6 thé
cung cap cac kénh truyén hinh theo yéu cau véi chat lugng khac nhau tiy theo yéu cau st dung.
Céc kénh truyén hinh chuan (SDTV) yéu cdu toc d6 truyén 1a 3-4Mbps. Céc kénh truyén hinh do
trung thuc cao (HDTV) yéu cau tdc do truyén 1a 15-18 Mbps. Nhu vay, dich vu ADSL véi toc do
hudng xudng t6i da 8 Mbps thi chi c6 thé hd tro tdi da 2 kénh SDTV va khong thé hd tro duge
HDTV, ADSL2+ sé& hd trg dugc dich vu nay.

Hoi nghi tir xa: Cho phép nhiéu ngudi & cac dia diém khac nhau c6 thé hoi hop, trao ddi
tryc tiép nhu dang trong ciing mot phong hop. Tang hiéu qua cong viéc, tiét kiém thoi gian va chi
phi do giam thiéu viéc di chuyén, ciing nhu cong tac t6 chic hoi hop.

Truyén hinh va phat thanh qua mang: Céc kénh truyén hinh va phat thanh tir dai truyén hinh
va dai phat thanh c¢6 thé dugc truyén hinh truc tiép trén mang ADSL2+ dén ngudi sir dung. Vi tin
hiéu Video va Audio chi chiém mot phan bang thong ctia dudng day, nén ngudi sir dung vira xem
video vira c6 thé duyét Web.
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Mot sb cac dich vu khac: Cac dich vu c6 thé trién khai trén cong ngh¢ ADSL nhu: Truyén
s6 liéu téc d6 cao, hoc tir xa, game truc tuyén, kham bénh tir xa, lam vi¢c tai nha, mua ban hang
qua mang va cac hoat dong giao dich khac...

Hién nay, cong nghé dudng day thué bao sé DSL dd dugc ung dung rong ral, dap tng moi
nhu cau vé cac dich vu bang rong trén mang cap dong sin c. Vi wu diém vé phuong thirc truyén
cling nhu phuong phap mi hoa, stra 16i, ADSL rat phu hop véi cac dich vu Internet tc do cao,
dua lai nhiéu loi ich cho ngudi sir dung ciing nhu nha cung cip dich vu.

6.2. Truyén thoai qua mang chuyén mach géi VoPN (Voice over Packet
Network)

6.2.1. Khai niém

La mo hinh truyén thoai thoi gian thuc khong st dung hé thong chuyén mach kénh thong
thuong ma st dung cac mang chuyén mach goi. Tin hi€u thoai tuwong ty sau khi dugc sb hoa s&
dugc truyén qua mang chuyén mach géi dudi dang cac goi dir lidu.

VOoPN dang tro thinh mot trong nhitng céng nghé vién thong hdp dan nhat hién nay khong
chi dbi voi cac nha cung cép dich vu ma véi ca nhitng nguoi st dung dich vu. Sy phat trién cta
cac mang chuyén mach goi va dic biét 1a mang Internet voi giao thire IP di tao ra nén tang phat
trién cac giao thirc cho phép truyén dir liéu thoai qua cic mang s6 liéu khac nhau. Cac mang
chuyén mach goi thuong duoc st dung dé truyén thoai 1a mang Frame Relay, mang ATM va
mang IP.

6.2.2. M6 hinh truyén thoai qua mang chuyén mach géi

Tai phia phat, tin hi€u thoai twong tu tir may di¢n thoai hay micro s€ dugc s6 hoa va chuyén doi
thanh cac goi dit liéu thich hop dé truyén qua mang, viéc chuyén ddi s& duoc thue hién thong qua cac
b6 mi héa-giai md CODEC (Coder-Decoder). Bo xir 1y tin hiéu s6 DSP (Digital Signal Processing) s&
nén cac goi dir lidu nay véi toe do bit thich hop dé truyén qua mang chuyén mach goi.

Tai bén thu, céac tién trinh dién ra nguoc lai, khi nhan dugc cac goi tin da dugc nén, cac
DSP s€ giai nén céac goi tin, sau do giai ma (Decode) cac goi tin thanh tin hi¢u am thanh tuong tu
va phat ra dién thoai hodc loa cho nguoi nghe.

Trong mdt cudc dam thoai, cac khoang lang chiém ti 1& rat 16n (30% - 40%), khi truyén
thoai qua mang chuyén mach géi ngudi ta sir dung k¥ thuat VAD (Voice Activity Detection) dé
loai bo cac khoang ling nham giam hwgng géi tin truyén qua mang. Tai phia thu cac khoang ling
lai duoc tai tao dé phat thong tin thoai cho ngudi nghe.

6.2.3. Uu diém ciia truyén thoai qua mang chuyén mach géi

- Tiét kiém chi phi dau tu ha téng mang va chi phi st dung dich vu: Viéc tiét kiém chi phi
ha ting mang & ddy duoc hiéu theo nghia sir dung cac mang chuyén mach goéi di c¢6 sin dé truyén
dit liéu thoai. Thuc té viée dau tu mot hé théng mang chuyén mach goi sir dung cac cong nghé
tién tién nhu mang ATM ciing rat ton kém va thudng chi sir dung cho mang dudng truc. Do tin
dung dugc cac mang chuyén mach goi c6 san, dic biét 1a mang Internet dé thuc hién cac cudc goi
duong dai co thé tiét kiém duoc rat nhiéu chi phi cude goi so véi viéc thuc hién cudc goi thong
qua mang chuyén mach kénh thong thuong.
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- Str dung hiéu quéa bang thong véi chat luong dich vu QoS chap nhan duoc: Trong mang
chuyén mach kénh, bing thong cdp cho mot cudc lien lac 1a ¢ dinh (mot kénh 64kbps) nhung khi
truyén thoai qua mang chuyén mach goi viéc phan chia tai nguyén cho cac cudc goi linh hoat hon
nhiéu. Khi mot cude lién lac dién ra, néu luu luong ctia mang thép, bang thong danh cho lién lac s€
cho chét lugng thoai t6t nhit co thé, néu luu lwong cia mang cao, mang sé han ché bang thong cta
ting cudc goi ¢ mirc chét luong thoai QoS chép nhén duoc nhim phuc vu duogc nhiéu nguoi nhét.

- Két hop cac dich vu thoai, s6 liéu, video trén mot mang duy nhét: cho phép str dung ha
tang mang goi da dich vu duy nhét dé truyén céc loai luu luong khac nhau.

6.2.4. Cac van dé vé chat lwgng dich vu QoS

Khac voi mang chuyén mach kénh, trong mang chuyén mach géi c6 rat nhiéu cac goi tin
thudc cac loai dir liéu khac nhau dugc lIuu chuyén hudng dich trén ciing mot kénh truyén. Vi vay
can phai c6 co ché vu tién dbi voi cac dir liéu thoi gian thuc nhu dir liéu thoai. Ngoai ra mang
chuyén mach goi sir dung co ché luu va chuyén tiép (Store-and-Forward) dé truyén thong tin nén
gdy tré tai cac nut chuyén mach.

* Tré (Delay): Tré 1a mot nhan t6 anh huong dén chét luong thoai. Mdi hé thong truyén
thong chi cho phép mot gidi han tré nhat dinh. Thoi gian tré c¢6 thé chap nhan dugc trong khoang
tir 200ms dén 400ms. Chét lugng cude goi tot thi thoi gian tré yéu cau khong qua 200ms. Yéu ciu
giam tré 13 rat can thiét trong hé thdng VoPN dé co thé nang cao chit lwong dich vu. Nguyén nhén
gdy tré khi truyén thoai qua mang chuyén mach goi c¢6 thé do:

- Tré tich Ity hay tré thuét toan: 1a tré do chd du khung dit liéu dé xtr Iy ¢ cac bo ma hoa.

- Tré xtr 1y: thoi gian mé hoa va dong goi dir liéu dd ma hoa dé truyén qua mang

- Tré truyén qua mang: tré truyén dir liéu qua mang chuyén mach goi hodc do cac bo dém
chéng Jitter & phia thu.

Pé giam thiéu tré, phai ting tdc d6 mang, nang luc cia cac bd xir Iy, ma hoa, ngoai ra can
st dung cac bd triét tiéng vong Echo Canceller.

* Trugt (Jitter): Truot 13 sy chénh 1éch thoi gian dén cua cac goi tin theo cac dudng khac
nhau tir ngudn dén dich gay ra. Bé c6 thé tdi tao tiéng néi mot cach chinh xac va trung thuc bén
thu can phai loai bo Jitter béng cach su dung by dém (Buffer), cac goi sau khi nhéan s€ dugc luu
trong bo dém va s& duoc xur Iy 1an luot. Dung bo dém s& tranh dugc nhimg thoi gian tré 16n cua
cac goi tin, nhung 1am ting thoi gian trd trong hé thong. Thoi gian trugt cang 16n thi dung lugng
ciia bo dém cang 16n. Bo dém cang 16n thi thoi gian tré giy ra cang ting. Vi vay viéc tinh toan
dung lugng ctia bo dém thich hop ddi voi tung h¢ théng 1a rat can thiét sao cho tranh duoc trugt
ma thoi gian tré khong 1am giam chat luong cua hé théng.

* Mat goi (Packet Loss): Khong thé dam bao tat ca cac goi tin déu dén dich an toan va
dung tht ty, nhat 13 trong mang IP. Céc g6i tin c6 thé bj mat khi mang bi qué tai hay trong truong
hop nghén mang hoic do dudong két ndi khong dam bao. Yéu cau chat lwong dich vu ti 18 mat goi
1a nho hon 10%. Do han ché ctia thoi gian tré nén cac giao thirc van chuyén khong lién két giai
quyét van dé nay. Dé duy tri chit lugng thoai & mirc chip nhan dugc hodc truyén lai cac goi tin bi
mat, hodc thay thé cac goi tin mat bang cac khoang im ling. P& ning cao do tin cdy cua dudng
truyén can ting toc do kénh truyén, ting dung luong hé thdng thiét bi truyén dan (st dung cac
mang tién tién nhu mang Frame Relay, ATM).
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6.2.5. Voice over Frame Relay - VoFR

Céc chuin VoFR trong Frame Relay Forum FRF, nim 1998: FRF.11 dinh nghia dinh dang
cac khung, FRF.12 dinh nghia qué trinh phan méanh cic goi tin (tao ra cic goi tin nho hon dé
truyén dit liéu thoai thoi gian thuc qua mang). Cac khung di liéu trong mang Frame Relay c6 kich
thudc Header nhd 2 byte. VoFR thuong dugc sir dung trong cdc mang riéng hoac mang riéng do
VPN két hop thoai va sb liéu. Viéc sir dung mang Frame Relay dé truyén thoai gitip giam gia
thanh. Trong VoFR, céc tong dai PBX duoc két ndi voi nhau thong qua cac Permanent Virtual
Circuit (PVCs). Trong d6 tdc do két ndi cua cac kénh trong mang Frame Relay co thé dé dang
thay d6i dé thich tmg truyén thoai, fax hay s6 liéu. Khi truyén thoai trong mang Frame Relay, cac
g61 dir li¢u thoai s€ dugc vu tién hon so véi cac goi dir ligu khac.

6.2.6. Voice over ATM - VoATM

Phuong thic truyén khong dong bd ATM (Asynchronous Transfer Mode) 1 cong nghé da
dich vy, c6 thé truyén dong thoi thoai, dit liéu va video véi tée do va do tin cy cao. Gia thanh cac
hé théng ATM dit va chi duoc st dung & mot sb mang yéu cau toc do, nhu mang duong truc
Backbone. Céc chuan VoATM dugc dinh nghia boi ATM Forum va ITU _T.

Giao thirc dich vu tdc do bit ¢ dinh CBR (Constant Bit Rate) cia AALI 1a chuan truyén
thoai qua ATM. Tuy nhién giao thic nay khong hiéu qua ddi voi cac tmg dung thoai. Dich vu mo
phong kénh CES (Circuit Emulation Service) ¢6 chat lugng dich vu cao nhat, cung cap truyén mot
dong lién tyc cac bit thong tin, cAp mot luong khong d6i bang thong cho mot két ndi trong thoi
gian truyén. Nhung CES chiém bang thong cho cac ing dung khac. Ngoai ra, nham giam tr, CES
gui cac ATM Cell tréng khong doi thém 6 ms dé 1ap day 47 byte dir liéu thoai vao Cell. Diéu nay
lam lang phi bang thong khoang 20 bytes trén mot ATM Cell. Dich vu md phong kénh bang thong
dong DBCES 1a mot bién thé cua CES, DBCES khong gtri mot dong bit ¢d dinh cac Cell ma chi
truyén khi ¢6 cudc thoai hoat dong (Off Hook). Ciing nhu CES, mot phén cua Cell r5ng. Do d6 su
dung AAL1 dé truyén thoai qua ATM tang phan tiéu dé dir liéu thoai va lang phi bang thong.

Dich vu tdc do bit bién d6i VBR cua AAL2 trong khuyén nghi 1.363.2 cua ITU T, cho phép
dong gbi cac goi ngan tir 1Byte dén 45-64 Bytes, goi 1a cac Minicells, thanh mot hodc nhiéu ATM
Cell. Khac véi AAL1, AAL2 cho phép cac Cell c6 Payload khac thay d6i. AAL2 hd trg nén thoai
va nén khodang lang va cho phép nhiéu kénh thoai c6 bang thong khac nhau trén mét két néi ATM
don.

Trong mang thuidn ATM, viéc nén thoai 14 khong can thiét, do biang thong rat 16n. Tuy nhién
trong cac mang ATM-Frame Relay, viéc nén thoai 1a can thiét vi Frame Relay co nén thoai. Khi
truyén thoai qua mang ATM, cac Permanent Virtual Circuit dugc dung dé truyén thoai va bao hiéu.
Céc ban tin bao hiéu s& duge truyén mot cach trong sudt trén cac Signaling PVCs. Viéce két hop gitra
cac hé thdng cudi cho phép chon ra mot PVC dé truyén thoai giita cac tram két cudi. Trong mé hinh
dich bao hiéu VoATM, ATM dich bao hiéu tir ca cac thiét bi mang ATM va Non-ATM

Do gia thanh ctia mot mang ATM rat cao nén thuong chi duge dung cho mang Backbone
hodc nha cung cip dich vu

6.2.7. Voice over Internet Protocol - VolIP

VoIP 13 mé hinh truyén thoai str dung giao thirc IP Internet Protocol. VoIP 1a mét cong
nghé hap dan nhét hién nay. Cac chuén giao thirc cia VoIP dugc dua ra boi ITU_T (International
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Telecomunication Union), ITMC (International Multimedia Telecommunications Consortium) va
IETF (Internet Engineering Task Force).

* Cac thanh phan chi yéu ciia VoIP gom c6:

- Internet Protocol IP: Pinh danh dia chi cac thiét bi va dinh myén cac goi tin luu chuyén
mang. Cac goi IP c6 phan Header 20 Bytes.

- Céc chuan nén tin hiéu thoai : Chuyén di tin hiéu Analog - Digital va nén tin hiéu.

- Chuén H.323 hodc SIP: Thiét 1ap cudc goi

- Real Time Transport Protocol (RTP): Quan 1y cac két ni End to End dé giam thiéu mét

go6i va tré.

7 Application Céac tng dung

6 Presentation CODECS

5 Session H323 hoic SIP

4 Transport UDP, TCP, RTP

3 Network IP

2 Data link ATM,FR,PPP
Ethernet

1 Physical

Hinh 6.9 Mo hinh Voice over Internet Protocol

Céc phan tir H.323 bao gdm: Cac Gateway, cac b kiém soat cong Gatekeeper va cac khoi
diéu khién da diém MCU (Multipoint Control Unit). Céc thiét bi dau cubi hd trg cho hoi nghi
diém-diém va hoi nghi da diém v&i nhiéu thanh phan audio, video, data phéi hop tham gia. Cac
Gateway lién Kkét mang PSTN hoac ISDN phuc vu cho céac diém cudi thudc hai mang lam viéc voi
nhau. Céc Gatekeeper cung cép cac dich vu nhu diéu khién tiép nhan, thong dich dia chi cho céc
dau cudi hodc cho Gateway. Cac MCU cho phép cac thiét bi dau cudi hay cac Gateway thiét 1ap
hoi nghi trén cac phién audio, video va data.

H.323 1a mot tap cac giao thiic va thi tuc cung cip cac dich vu truyén thong da phuong tién -
truyén thoai, hinh anh va dir liéu thoi gian thyc qua mang chuyén mach goi bao gdm mang IP-
based LAN, MAN, WAN... do Hiép hoi vién thong quéc té vé tiéu chuan hoa ITU-T dua ra.
Chuin H.323 bao g(‘Sm cac chuc nang nhu bao hi€u va diéu khién cudc £01, van chuyén va diéu
khién da truyén thong (Multimedia Transport and Control), diéu khién d6 rong bang tan cho hoi
nghi diém-diém va hoi nghi da diém (Point-to-Point and Multipoint Conferences). Ngoai khuyén
nghi H.323, cac khuyén nghi thuéc nhoém H (H-Series) con co: H.320 cho mang tich hop sé da
dich vu ISDN, H.324 cho dich vu mang thoai thong thuong POTS (Plain Old Telephone Service)
nhu 1a cac k¥ thuat van chuyén.

114



Chirong 6: Mang téc dé cao va g dung cdc cong nghé mai

Chuan H.323 bao gdm cac thanh phéan va giao thirc sau :

Béo hiéu cude goi H.225
Diéu khién truyén thong H.245
Ma hoa va giai ma Audio G.711, G.722, G.723, G.728, G.729
Ma hoa va giai ma Video H.271, H.263
Chia sé dir liéu T.120
Giao van truyén thong RTP/RTCP
Audio Audio .
Applications || Applications Terminal Calt Marigger
G.711
G.729 H.225.0 H.245
G231 H261 RTCP Call Control]l || T-120
H263 Signalling || Signalling | Data
RIP
Transport Protocols & Network Interface
Hinh 6.10 Mo hinh giao thirc H.323

E Pau cubi
—— H.323

P . = F
y e — I
Intranet ' Real-Time ' - Telephone DAau cubi
@ { Network . Network | 1 H.323
S e 4 S Y [—
= Pau cubi
= H.323

Pau cubi
PBX H.323

Hinh 6.11 Mé hinh mang theo chuin H.323
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Giao thuc SIP (Session Initial Protocol): Giao thirc khoi tao phién SIP 1a giao thirc diéu
khién bao hiéu 16p ung dung, thiét 1ap, duy tri va két thic cic phién da truyén thong bao gdbm
thoai Internet, cac hoi nghi va cac ung dung audio, video va data .. SIP hd tro cac phién diém -
diém hodc da diém. SIP la giao thirc dua trén ki tu van ban (Text Based Protocol), kién trac da
truyén thong. Cac chtrc ning ciia SIP doc 14p v6i nhau, c6 thé giao tiép, lién két véi cac giao thirc
bao hi¢u khac nhu giao thic H.323 .

Real-time Transport Protocol RTP 1a mdt giao thirc End to End, thoi gian thuc nhu Audio
va Video. RTP thuc hién viéc quan 1y vé thoi gian truyén, quan 1y s6 hiéu tudn tu, kiém tra truyén
dir liéu va nhan dang kiéu dir lidu duoc truyén. Nhung RTP khong cung cip bat cir mot co ché
nao bao dam thoi gian truyén va ciing khong cung cip bat cir mot co ché ndo giam sat chit luong
dich vu. Su giam sat va bao dam vé thoi gian truyén dan ciing nhu chit lugng dich vu dugc thuc
hién nho hai giao thtrc 1a RTCP va RSVP.

Real-time Transport Control Protocol RTCP: Mdc du RTP la mét giao thirc doc 1ap nhung
thuong duge hd tro boi giao thirc RTCP diéu khién cho phép giii vé cac thong tin bén thu va tu
thich nghi v6i bén phat nhu tu thich nghi kiéu nén tin hidu va tir didu chinh luvu lugng dit lidu cho
phu hop v6i bén phat.

Resource Reservation Protocol RSVP: Cung cap mot co ché dam bao bang thong cho cac
hoat dong cua cac trng dung. RSVP gui tham sb chat luong dich vu QoS két hop vo6i céac dir ligu
thoi gian thuc dugc truyén trén mang TCP/IP. HJ trg giao thirc RTP, giao thirc RSVP ¢6 thé gidi
quyét cac 16i xay ra trén duong truyén dé dam bao cac tham sé chit luong. Giao thirc RTP chi hd
trg viéc truyén thong diém - diém va khong quan 1y cac tham sé lién két trén mang. RSVP khong
nhimg tic dong & may phat, may thu ma con tic dong trén ca cic Router trong mang. RSVP thiét
lap va duy tri két ndi duy nhét cho mot luéng dir liéu, xéac lap mot h¢ théng quan ly thtr tu cac goi
va tao modun diéu khién dé quan 1y cac ngudn tai nguyén ciia cic nut mang khac nhau. RSVP dua
ra mot mo hinh t6i wu dé lién két cac dir liéu tir md ngudn t6i nhidu dich. RSVP déng vai trd quan
Iy mot cach doc 1ap cac host dich dé tu thich nghi cac tham s chit luong gitta kha ning cung cap
va nhu ciu dap tng.

Giao thitc MGCP (Media Gateway Control Protocol) cho phép diéu khién cac Gateway
thong qua cac thanh phan diéu khién nam bén ngoai mang. MGCP sir dung md hinh két ndi trong
tu nhu SGCP dua trén cac két ndi co ban giita thiét b dau cudi va gateway. Cac két ndi co thé 1a
két n6i diém-diém hoac két ndi da diém. Ngoai cc chirc nang diéu khién nhu SGCP, MGCP con
cung cip thém cac chirc ning yéu cau Gateway xac dinh kiéu ma hod ¢ phia duong day két ndi
dén thiét bi dau cudi, kiém tra trang thai va két ndi & mot thiét bi dau cudi va thong bao véi Call
Agent khi nao cac thiét bi dau cudi ngung st dung dich vu va khi nao quay lai sir dung dich vu.

Giao thirc Megaco/H.248: Kién tric chinh clia Megaco dugc thé hién bao gdm hoat dong gitra
cac hé thdng MG, MGC. Megaco chia céc thiét bi co chirc ning khac nhau thanh phén truyén thong
va phan bao hiéu. Trong khi Media Gateway (Cong giao tiép truyén thong) diéu khién phan truyén
thong thi Media Gateway Controller (B6 diéu khién cong giao tiép truyén thong) hay Call Agents
(Cac tac nhan goi) lai diéu khién cac MGs dé thiét lap cac duong dan truyén thong thong qua mang
phan tan. Mot MGC c6 thé diéu khién nhiéu MGs . Néi mot cach khac, mot MG c6 thé dang ky voi
nhiéu MGCs. Viéc trao d6i thong tin gitra hai thiét bi ndy (MG va MGC) duoc thuc hién nho giao
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thirc Megaco. Vi thé, Megaco 1a mét giao thirc chi/td, cac tac nhan cudc goi hoat dong nhu cac bd
khoi tao I€nh (may chu), con cac MGs hoat dong nhu céc bo dap ung 1€nh (may to).

Diéu khién va truyén tai thong tin H.245 mé ta chi tiét cdu trac va dinh nghia cac ban tin,
tom luogce nhitng tha tuc diéu khién, thiét 1ap va giam sat qua trinh lién lac da phuong tién (dit liéu
va am thanh) gitra hai diém cudi. Cac ban tin diéu khién H.245 kiém soat hoat dong ciia cac phan
trong mang H.323 bao gom kha nang trao ddi, dong ma kénh logic, yéu cau ché do wu tién, diéu
khién ludng. Céc ban tin dugc truyén trén kénh diéu khién H.245 tuong tng véi kénh 16gic 0. Mdi
cudc goi chi c6 mot kénh diéu khién H.245 duoc thiét lap chirc nang diéu khién dén khi kénh
logic 0 dugc giai phong. Bao hidu H.245 duoc thiét 1ap gitra hai diém cudi, c6 thé 1a thiét bi dau
cudi, MC, Gateway hoic Gatekeeper.

Bio hiéu diéu khién cudc goi H.225 mé ta phuong thirc tich hop dir liéu, phuong thirc ma
hoa va dong goi thong tin giira hai thanh phan ctia mang H.323. H.225 ciing mé ta cac giao thic
va dinh dang c4c ban tin cho Gateway H.323 c6 lién quan dén cac thiét bi ddu cudi H.320, H.324
hodc H.310, H.321 trén cac mang N-ISDN, B-ISDN. Ngoai ra, chuan H.225 con md ta cic giao
thirc va dinh dang cac ban tin cho qua trinh truyén thong gitra Gateway H.323 va Gateway H.322
cling nhu cac diém cudi trong mang H.322 véi sy dam bao vé chét lugng dich vu (QoS).

RTCP: H.225 con dugc thiét ké dé mot Gateway H.323 ¢ kha nang phdi hop hoat dong véi
cac loai thiét bi dau cudi H.320. Ngoai ra H.225 con bao dam chét luong dich vu cua thiét bi dau
cubi H.320 co thé dugc thay doi pht hop véi dic tinh va kha ning ctia Gateway H.323.

AV Data
Applications Terminal Control and Management App.
H.225.0
G.xxx || H.261 Terminal T.124
RTCP To H'ézfl'o H.245
a
Gatekeeper || g;onaling
Signalling T.125
RIP (RAS)
Unreliable Transport Reliable Transport
T.123
Link Layer
Physical Layer

Hinh 6.12 Mbi quan hé cac giao thirc trong H323

Béo hiéu dang ky, chip nhan va trang thai RAS: Kénh RAS dugc sir dung dé truyén cac ban
tin phuc vu qua trinh tim kiém Gatekeeper va ding ky diém cudi. Cac ban tin RAS dugc truyén
trén kénh khong dugc dam bao do tin cay do do tat ca cac ban tin déu dugc quy dinh mot khoang
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thoi gian va mot bd dém. Khi diém cudi hodc Gatekeeper khong thé phiic dap lai yéu cau trong
khoang thoi gian quy dinh thi c6 thé sir dung ban tin RIP (Request in Progress) dé chi thi ring yéu
cau van dang duoc xu ly. Piém cubi hoic Gatekeeper nhan dugc ban tin RIP s€ dat lai déng hd va
b0 dém.

RAS con duoc sir dung dé truyén cac ban tin vé qua trinh chp nhén, thay d6i do rong bang
tan, cung cap thong tin trang thai. Cac ban tin nay dugc trao doi gitra Gatekeeper va diém cudi dé
cung cap cac chirc nang diéu khién truy nhap va quan Iy bang tin. Diém cubi gii ban tin ARQ
(Admission Request) dén Gatekeeper bao gdm ca cac thong tin vé do rong biang tan yéu cau. D6
1a tbc do gisi han trén cho cac ludng tin hidu phat va thu bao gdm céa kénh Audio kénh Video va
cac Header nhu RTP Header, RTCP Header... Gatekeeper c¢6 thé chap nhan hodc giam cac yéu
cau nay.

6.3. Cong nghé chuyén mach nhin da giao thire MPLS (MultiProtocol
Label Switching)

6.3.1. Mé dau

Chuyén mach nhan da giao thic MPLS 1a mét ky thuat truyén dir liéu trong cong nghé
mang truyén thong, duoc chuan héa boi t6 chirc IETF trong khuyén nghi RFC 3031.Y tudng co
ban ciia MPLS 1a cung cdp mot dich vu truyén géi tin thong nhéat cho chuyén mach kénh va
chuyén mach goi dua trén cac thiét bi chuyén mach tdc do cao, c¢6 cau trac don gian. MPLS co
kha ning hd trg nhiéu md hinh dich vu va quan ly dugc luu lugng nén co thé duoc dung dé
chuyén tai nhiéu loai luu lugng khac nhau nhu thoai, s liéu, video...

MPLS duoc xem la su tich hop giita cong nghé chuyén mach géi va chuyén mach kénh,
giita chirc nang dinh tuyén trén nén tang IP va chure nang chuyén mach trén nén tang ATM.

6.3.2. Kién tric va nguyén tic hoat dong MPLS

M6 hinh OSI
Tﬁng Ung dung
Tang Trinh bay
Tang Phién
Tang Van chuyén Internet Protocol IP
Tang Mang MPLS
Tang Lién két ATM-FR_Ethernet PPP
Tang Vit Iy Tang Vit ly

Hinh 6.13 MPLS trong mo hinh OSI
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Céu tric mang MPLS: Mot cach tong quat, cau trac mang MPLS gdm c6 2 phan bién va 15i.
Chte ning cac thanh phan trong mang tach biét. Chtrc nang chuyén mach nhén va chuyén géi c¢6
xu hudng tap trung & phan 151, chirc nang xtr 1y g6i va dinh tuyén dugc ddy vé thanh phan bién.
Bo dinh tuyén bién LER (Label Edge Router) la phan tir bién cia mang MPLS thudng dugc tich
hop cac giao thirc dinh tuyén MPLS va IP. Phan tir ndy con duoc goi 1a bd dinh tuyén PE
(Provider Edge). Tuy theo vi tri cia LER ddi véi chiéu di cta goi tin goi LER 1a bo dinh tuyén
dau vao (Ingress) hay dau ra (Egress). B dinh tuyén 16i LSR (Label Switch Router) 1a phan tr
nam trong mang MPLS, thuc hi¢n chirc nang dinh tuyén dua trén viéc chuyén mach nhan. Phén tir
nay con dugc goi 1a bd dinh tuyén P (Provider).

Nguyén tic chuyén mach nhian MPLS: Géi tin chua dugc gan nhan MPLS dugc chuyén dén
LER dé chuyén qua mang MPLS, LER s& xac dinh va phan loai goi tin vao cac 16p goi 1a 16p
chuyén tiép twong duong FEC (Forwarding Equivalence Class). Phan Header MPLS cuia goi tin s&
duoc thém bﬁng cach chén thém mot hodc nhiéu nhén trudce goi tin. Sau d6, goi tin dugc chuyén
di trén tuyén logic goi 1a hAm (Tunnel) & dén Router ké tiép trén duong dén dich. Viéc 4n dinh
FEC dya trén mot phén hodc toan bd dia chi 16p mang dich. Cac goi tin thuoc cung mdt FEC s¢€
dugc chuyén di trén cing mot tuyén goi 1a LSP (Label Switch Path). Co ché chuyén géi theo cac
LSP cho thiy tinh dinh huéng két ndi cia MPLS.

LER |—=>

IP1
N IP1|| #L1 IP1|| #L1 IP1|| #L1 /
\3

IP1

IP1 || #L1 IP1 || #L1 IP1 || #L1
P2 / , P2
Cac géi tin dén tur cac dia chi khég nhau

c6 theé tap hop chung vao mdt tuyén FEC

Hinh 6.13 Nguyén tic hoat dong ciia MPLS

Co ché phan phdi nhin nham muc dich trao ddi cac thong tin lién két nhan trong mang MPLS
dam bao cho cac bd dinh tuyén lién ké c6 thé cap nhat, duy tri va théng nhat véi nhau vé gia tri nhin
cho cac FEC (biéu thi boi truong Destination) trong co s& dit liéu nhén. Co ché nay c6 thé dua trén
giao thtrc dinh tuyén BGP, OSPF, RSVP-TUNNELS hoic giao thtrc phan phdi nhan chuyén dung
LDP (Label Distribution Protocol). Viéc trao dbi thong tin nhan trong MPLS theo nguyén tic ngang
hang. Co 4 loai ban tin trong LDP: Discovery, Session, Advertisement va Notification.

Co ché xir Iy nhan va chuyén goi tin: Khi mét goi tin da dugc gan nhidn MPLS duoc chuyén
dén LSR, phan nhin ngoai cing s& dugc phan tich. Ty theo ndi dung ctia nhin, mot trong ba thao
tac sau dy s& duoc thuc hién 1én chong nhén: trio dbi hay thay nhan méi (Swap), 1y nhan ra
(Pop), thém nhan vao (Push).
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Thao tac Push s& cong thém nhin vao phia truée ciia phan nhén dang co, nghia 1a dong géi tin
(Encapsulating) vao phan 16p khac trong MPLS. Qua trinh nay cho phép goi tin MPLS duoc dinh
tuyén theo co ché phan cap (Hierarchical Routing), dic biét 1a dugc st dung cho dich vu VPN.

Co ché diéu khién luu luong va chét luong dich vu trong MPLS: MPLS hd tro chtic ning
diéu khién luu luong nho quan tri mang tao ra LSP theo phuong phap dinh tuyén cudng buc dé
dam bao chat lwong dich vu hodc giam luu luong tai qua cac nat chuyén tiép tranh tic nghén trong
cac tinh hudng dic biét. Vi co ché dinh tuyén rang budc, nguoi quan 1y mang lap trinh cac diéu
kién rang budc va mang MPLS s€ tu dong thuc hién vi¢c dinh tuyén thoa man céc diéu kién trén.
Co ché nay duoc hd tro bai bao hiéu LDP dé tao ra cac CR-LSP (Compulsory Routing - LSP).
MPLS hd trg chét luong dich vu trén co s phan loai cac luéng luu luong theo do tré, bing tan.....
Tai bién cia mang, ludng luu lwong duge nhan dang thong qua viéc phan tich mot sb truong trong
Header cua g6i tin dé phan loai chung vao cac FEC dé chuyén di trong cac LSP c6 thudc tinh CoS
hay QoS. Thong tin CoS ¢6 thé dugc truyén trong nhin cia mdi goi hodc dwoc gan ngam dinh cho
LSP. Théng tin QoS duoc hd trg trong truong hgp mang MPLS chay trén nén ATM. Van dé dat
ra trong MPLS 14 tiéu chi dé phan loai goi tin thanh cac FEC. Diéu nay phu thudc nhiéu vao cong
nghé xtr ly goi tai tin.

Panh gia cong nghé chuyén mach nhin da giao thirc MPLS:

a. Uu diém: Cong nghé MPLS don gian, c6 thé giai quyét dugc van dé do phuc tap va kha
ning mé rong mang. Co thé thay thé cong nghé ra doi truée d6 nhu Frame Relay, ATM. C6 thé
n6i MPLS héi ty nhitng wu diém cua co ché dinh tuyén goi IP va co ché hoan ddi nhin cia ATM,
cho phép giam thiéu thoi gian xtr Iy goi tin ma khong can thay ddi cac giao thirc dinh tuyén IP.
Nhian MPLS don gian, kich thudc nho va linh hoat. Cé thé xép nbi tiép nhan dé tao thanh chong
nhan c6 do phuc tap cao, rat tién loi cho viéc danh dia chi va truy tim.

Néu so sanh véi ATM thi MPLS ¢6 uu diém 1a khong can dén cac giao thirc diéu khién béo
hiéu hay chuyén mach t& bao phirc tap nhu ATM. Kich thudc goi MPLS 16n hon nhiéu so véi té
bao ATM nén giam dang ké thong tin tiéu d& dong goi tai tin. Mang truyén thong hién dai , cong
nghé mang quang véi toc do cuc 16n (10Gbit/s) khong chi chuyén tai duoc cac goi tin co do dai
1518 byte (kich thudc cuc dai ctia goi Ethernet) ma con chuyén tai dugc goi tin MPLS ¢6 kich
thudc tai tin bat ky. Tom lai, MPLS cho phép nang cao d6 thong (thong lwong) mang. Mic khac,
MPLS duy tri dugc chirc ning kiém soat luu luong va diéu khién ngoai bang nhu FR hay ATM.
MPLS ciing c6 thé tan dyng co so ha ting mang ATM vi géi tin MPLS c¢6 thé chuyén vao kénh 4o
ATM va nguoc lai. So voi giai phap IP/ATM, IP/MPLS c6 topo (céu tric 1én két) va cdu hinh
mang don gian hon.

Uu diém ctua MPLS so voi IP 1 kha ning diéu khién luu luong va hd trg kiém soat chit
lwong dich vu (cao hon DiffServ, thip hon ATM). MPLS tach bach rd rang chic ning dinh tuyén
v6i chtre nang chuyén tiép goi (Routing- Forwarding) méc du c6 thé sir dung lai kiéu dinh tuyén
IP néu can.

Nhin chung, MPLS 1a cong nghé phi hop va bat kip véi xu thé va nhu cau cong nghé truyén
thong hién tai va twong lai. MPLS hién tai dang dugc ung dung trong mang 161 NGN, trong k¥
thuat luu lugng va nén tang cho dich vu VPN.
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b. Han ché ciia MPLS: MPLS khong cung cap dich vu dau cudi (End-Point) dé c6 thé sir
dung tryc tiép nhu Ethernet. V& phuong dién nay, MPLS twong ty nhu giao thitc PPP. MPLS ¢6
kha ning bi anh hudng boi 16i duong truyén cao hon cac cong nghé khac nén phan nao lam giam
di d6 tin cdy. DP6i thu duy nhit hién nay cia MPLS 1a giao thitc L2TPv3 trong linh vuc VPN dic
biét 1a trong cac mang c6 1p 16 thudn tay 14 IP.

Xu huéng phat trién: Huéng phét trién méi cia MPLS 1a GMPLS, cung cdp mang diéu
khién chung dua trén co so IP cho tit ca cac 16p. GMPLS s& str dung két hop céc thiét bi chuyén
mach géi (bd dinh tuyén...) va cac thiét bi chuyén mach kénh (SDH..)

6.4. Cong nghé chuyén mach mém (Softswitch)
6.4.1. Mé dau

Hé théng chuyén mach mém thuc hién chirc nang xu ly cudc goi trong mang NGN nhu dinh
tuyén, bao hiéu, cung cép dich vu cudc goi. Chuyén mach mém dua trén y tudng tach ri€ng chuc
nang diéu khién cudc goi (phan mém) khoi chirc ning chuyén mach vat Iy (phan cing) va dit nén
tang trén co s& chuyén mach géi. Chuyén mach mém duoc thuc thi bang cac module phan mém
va cac giao dién chuong trinh tmg dung API (Application Program Interface) chay trén nén phan
ctmg 1a cac hé théng Server dung luong 16n. Vi tri ciia chuyén mach mém thudc 16p diéu khién
trong mo hinh phan 16p chirc nang cia NGN.

Céc Server chuyén dung, Server tng dung..
Céc giao thue, giao dién mo, API bao hi¢u

Lép tng dung ﬁ

B¢ diéu khién B¢ diéu khién B¢ diéu khién
IP/MPLS Voice/SS7 ATM/SVC

Softswitch

L6p Didu khién

TCP/IP Video Voice -l : :

Lop Media II

Céc giao dién logic va chuan vat Iy

Hinh 6.14 Vi tri chuyén mach mém trong mé hinh phén 16p NGN
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Céc dic trung co ban ciia cong nghé chuyén mach mém nhu sau:

- Dya trén cong nghé chuyén mach goi.

- Thiét ké theo mé hinh xtr 1y phén tan

- Giao dién mé API

- Phan mém diéu khién chuyén mach khong phu thudc vao phan ctng chuyén mach nhu &
cac thiét bi chuyén mach truyén thong. C6 kha nang lap trinh dugc doc lap.

- Tich hop va lién két cac giao thirc khic nhau trong mang NGN va giita NGN v&i mang
truyén thong (PSTN, ATM&IP...).

6.4.2. Cau tric va nguyén tac chuyén mach meém

Chuyén mach mém hoat dong lién quan dén rat nhiéu giao thirc ung dung khéac nhau. Viéc
lién két cac giao thic duoc thyc hién nho viée lién két cac khdi churc nang trong chuyén mach
mém voi sy hd trg dic biét cia khoi lién két mang IW-F. M6 hinh giao thirc sir dung giai phap
chuyén mach mém téng quat nhu sau:

BICC (Bearer Independent Call Control): L giao thirc diéu khién cudc goi doc lap véi kénh
truyén tai. Bao hiéu dua trén ISUP theo chuan ITU-T. BICC hd trg cac dich vu ISDN bang hep.
BICC thuong duoc ding cho bao hiéu giita cac chuyén mach mém.

MEGACO/H.248/MGCP: Pay 1a giao thirc diéu khién diéu khién gitra Softswitch (MGC) va
thiét bi cong MG theo co ché Master/Slave. MGC quyét dinh chinh trong qua trinh lién lac véi MG,
con MG la thuc thé thu dong thuc hién moi Iénh do MGC yéu cau. Cac tuong tac (transaction) trong
MGCP gdm c6 1énh va dap tmeg.

RTP/RTCP/RTSP: Real Time Protocol/ Real Time Control Protocol-Real Time Streaming
Protocol: 14 cac giao thirc hoat dong ngay trén 16p UDP dung dé truyén cac thong tin yéu cau thoi
gian thuc qua mang géi. RTP dugc xem nhu giao thirc 16p truyén tai. Ban than RTP khong dam
bao chit luong cua thong tin can truyén tai vé thoi gian thuc. N6 chi don gian cung cip day du
thong tin 1én 10p ung dung dé xac dinh do tré goi va quyét dinh cach thirc xir Iy géi tin nhu hidu
chinh d6 di pha. Cac dich vu ma RTP cung cap 14 loai thong tin chuyén tai trong goi, s6 thir ty cta
g6i truyén (sequence number), moc thoi gian va thoi gian truyén toi da cia 1 goi (Timestamp).
Céc ban tin RTCP dugc dung dé trao ddi thong tin phan hdi vé chit luong cta phién RTP dbi véi
tat ca cac thanh vién tham gia trong phién truyén tin.

SCTP (Stream Control Transport Protocol) hay SIGTRAN (Signalling Transport): 1a mot
giao thirc hudng lién két truyén tai (Transport Protocol) dugc xdy dung dé thay thé TCP
(Transmission Control Protocol) trong viéc chuyén tai thong tin bao hiéu SS7 trong mang chuyén
mach vi Iy do TCP 1a giao thiic dam bao truyén dit liéu tin cay thong qua co ché xac nhan ACK va
co ché tuan ti gay tré goi tin. Cc co ché nay da c6 trong giao thie SS7, hon nita SS7 yéu cau
thoi gian thuc nén viéc dung TCP cho SS7 1a khong hi€u qua.

SCTP chuyén tai theo dinh hudng ban ghi thay vi dinh huéng byte nhu TCP, ddng thoi cho
phép nhiéu ludng dir liéu logic dugce ghép kénh dé truyén qua mot két ndi. SCTP dam bao truyén
tin cdy theo co ché khac voi TCP bang cach thiét 1ap nhidu két ndi.

SIP (Session Initiation Protocol)/H.323: Céc bd giao thirc diéu khién cudc goi da phuong
tién (10p ung dung), dung dé thiét 1ap, didu chinh va két thiic phién lam viéc cua thué bao.
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6.4.3. Giao dién \rng dung API trong chuyén mach mém

Chuyén mach mém tng dung cong nghé phan mém lap trinh theo huéng ddi tuong, cong
nghé Agent va xur Iy phan tan. API 1a tap hop céac thu tuc, giao thuc va cac cong cu phan mém
dugc chuan hoéa nhdm cho phép lién két cac ng dung véi nhau. Bang cach xay dung cac khoi
chtrc nang theo API, c6 thé dé dang phat trién ng dung phan mém. API cho phép chia s¢ dir lidu
gilra cac rng dung trén cung nén tang.

a. Cac phuong thirc chia sé dir li€u qua API:

- Goi thu tyc tir xa RPC (Remote Procedure Calls): Dung cho cac ng dung trao d6i thong
tin voi nhau bdi céac thu tuc (Procedure/Task) trén cung bo dém dir licu.

- Ngon ngit truy van chuan SQL (Standard Query Language) 12 ngdén ngit ding truy xuat dir
liéu khong can thu tuc, cho phép chia sé dir liéu gilta cac ung dung bang cach truy nhap vao co sd
dir liéu chung.

- Chuyén file (File Transfer): Phuong thirc nay cho phép chia sé sb liéu bang cach trao doi
file da dugc dinh dang giita cac ung dung.

- Phén phat ban tin (Message Delivery): Cho phép chia sé dif liéu bang cach trao d6i thong tin
truc tiép thong qua cac ban tin dinh dang c6 kich thudc nhé gitra cac trng dung c6 lién két véi nhau.

b. Cé thé phan 16p cac API trong Softswitch thanh 3 nhém chinh:

- API lién két cac ngudn tai nguyén mang (Resources API)

- API lién két cac module ¢6 nang lyc xir Iy trong mang (Network Capability API)

- API lién két NGN v6i moéi truong ngoai nhu nha cung cap dich vu thir 3 hay khach hang
c6 nhu cau phat trién tng dung.
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NGN Enhanced Service Application

—

PARLAY CORBA Sip/Print
—_— —
Framework | Service APIs
Parlay
Framework Compl}ant What do uMm llewt| ¢l ¢ g
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Interface N
C|| D S
S
API Control CSS API
Surpass Core Interface

| Surpass Core Interface |

Call Control || Charging Amounc. Uer
HiQ 9200 Setup Ticket Inergept Intc?ractiv
Harding Dialog

Hinh 6.15 M6 hinh API trong chuyén mach mém giai phap ciia SIEMENS

Hién nay, API lién két cac ngudn tai nguyén mang va API lién két cic module ¢ ning luc
xtt 1y trong mang duoc phat trién nhiéu trén co s& JAIN (Java API Intergrated Network). Nhom
thir ba dwoc phat trién theo nhiéu hudng nhur JAIN, 3GPP (3th Generation Ship Project, PARLAY
GROUP). Céc chuan API hién van dang dugc phat trién va chuan hién dang duoc ding phd bién
la SQL API ciia ANSIL
6.4.4. Ké hoach danh sé trong chuyén mach mém

Vi¢c danh dia chi cling nhu s6 thué bao va dich vu trong NGN la hoan toan linh hoat béng
cach khai bao dir liéu kho sb vao co s& dit liéu dong cia may chu quan ly dia chi. Co so dir licu
nay cé thé cap nhat, bo sung hodc thay doi boi nha quan tri mang, tuy nhién phai dwa cac tiéu chi
chinh nhu sau:

- Quy luat danh dia chi tuan theo khuyén nghi ctia ITU-T (E164-E169).

- Quy hoach dia chi can ké thira va giit dwoc théi quen quay sb ctia ngudi dung.

- Quy hoach dia chi tdn dung mot s6 cac ma dic biét danh riéng dé phat trién vé sau voi

nhiéu muc dich khac nhau.
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- Viéc quy hoach dia chi trong NGN phai dam bao khong trung 1dp voi cac dai dia chi dang
duoc st dung trong cac mang truyén thong két ndi dén mang NGN.

6.4.5. Panh gia cong nghé chuyén mach mém

Bang so sanh cong nghé Softwwitch va chuyén mach kénh.

Softswitch Tong dai PSTN

Phuong phap chuyén mach Phan mém bién ti

g Phan tan, theo cic chuan Riéng biét cua tirng
Kién trac . ol :

mo nha san xuat

Kha nang tich hop véi tng dun X 1 AN

, . £ ;Qp , & aung D¢ dang Kho khan
ctua nha cung cap khac
Kha ning thay d6i mém déo co Kho khan

o Ré, khoang bang mot nia .
Gia thanh 2 g‘ i % . bat

tong dai dién tr
.. R B B Rét tdt, tuy c6 han ché

Kha nang nang cap Rat cao Y ’

hon

Thép, gia thanh thay d6i

5 e : Rét cao, tong dai
gan nhu tuyén tinh theo so0 g

Gi4 thanh cua cau hinh co ban luong thué bao. Cau hinh PSTN khong thich hop
. cho mang doanh
co ban co thé st dung cho nohie
mang doanh nghiép ETLp-

Truyén thong da phuong tién Co Rét han ché
Hoi nghi truyén hinh Tét hon Co
Luu lugng Thodi, fax, dit liéu, video... | "° ye“fith"al va
Thiét ké cho d¢ dai cudc goi Khung han ché Ngén (chi vai phut)

Cong nghé chuyén mach mém c6 nhitng wu diém ndi bat so v6i cac cong nghé truyén thong
nhu sau:

- Cho phép dua ra giai phap phan mém chung ddi véi viée xir Iy cude goi, c¢6 thé ap dung
trén nhiéu loai mang khac nhau.

- Pon gian cau tric hé thong va linh hoat trong viéc thay doi tinh ning, cdu hinh, mé rong
phat trién va lién két giira cic hing ciling nhu giira cic nha cung cap dich vu.

- Cho phép tich hop va phat trién cac phadn mém thong minh cua cac nha cung cip dich vu,
khai thac tiém ning cia mang trong tuwong lai.

- D& dang tich hop dich vu méi tir nha cung cap tht ba dong thdi cho phép ngudi sir dung
6 thé tu phat trién ung dung va dich vu.
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6.5. Mang hoi tu va mang thé hé sau NGN (Network Convergence and Next

Generation Network )
6.5.1. Mé dau

Xu hudng cong nghé truyén thong hién nay dang xo6a dan ranh giéi giita cong nghé thong
tin va vien thong. The gidi dang budc vao ky nguyén cua sy hdi tu. Cac nha san xuat va cung cap
dich vu khong chi quan tdm dén viéc phat trién dich vu ma con phai xay dung va cung cd va toi
uu hoa ha tang mang ludi trén co s hdi tu mang.

Mang hoi ty 1a sy tich hop mot cach thong minh giita cc mang truyén thong, tich hop giita
co sO ha tang cua mang mai véi mang hién c6. Noi cu thé, hoi tu mang 1a sy hop nhat hay tich
hop nhiéu cong ngh¢, phuong ti€n truy nhap va truyen thong, giao thurc, tai nguyén dir liu va ung
dung khac nhau trén mét co so ha tang va quan ly chung nham tao ra mét mang truyén thong mai,
cung cap dong thoi nhieu loai hinh dich vu v6i chat lugng cao, dap tmg dugc dong thoi cac loai
hinh dich vu khac nhau, moi nhu cau ctia khach hang.

Su hoi tu thé hién ¢ nhiéu khia canh nhu da cong ngh¢, da giao thuc, da truy nhap, da
phuong tién truyén thong, da dich vu ...

Giao thirc Internet (IP) dugc sir dung phd bién dé lién két cac mang khac nhau tao nén
mang hoi tu véi xu hudng truedc mat 1a hoi tu gitta mang thoai va mang so liu.

Mot trong nhitng mang hdi tu tién tién dang duogc ung dung la mang thé hé sau (Next
Generation Network - NGN). Y tuong vé mang NGN da duoc hinh thanh tir cudi nhitng nim 90
cua thé ky trude va cho dén nay NGN da dugc trién khai rong khap & cac nude phat trién va dang
phat trién, thay thé dan cac mang truyén thong thé h¢ trudce.

6.5.2. Tong quan vé mang thé hé sau sau - NGN (Next Generation Network )
Mang thé hé sau NGN dugc xiy dung theo cic nguyén tic sau:
- C6 kién trac mo, phan 16p, linh hoat, d& dang phat trién mé rong
- Co s6 ha tang dua trén cong nghé truyén tai bang rong, cong nghé chuyén mach goi
- C6 kha ning kiém soat duoc chat lugng dich vu (QoS)
- Péap tng duoc dong thoi va da dang cac loai hinh dich vy, cho phép thué bao truy nhap
mot cach linh hoat dén nhicu nha cung cap dich vu khac nhau.
- Lép (chirc nang) cung cap dich vu doc 1ap véi 16p (cong nghé) truyén tai bén dudi.
- Tuong thich va h tro cac mang va dich vu hién co
NGN hdi tu nhirng wu diém ciia cong nghé chuyén mach kénh va chuyén mach géi:
a. Uu diém tir chuyén mach kénh:
- bam bao thoi gian thuc
- Giam hién tugng that thoat thong tin do nghén hay tré
- Pam bao chat lugong dich vu

b. Uu diém tir chuyén mach goi:

- Chia x¢ va tan dung duoc tai nguyén mang
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- Linh hoat trong viéc dinh tuyén va diéu khién luu luong
- Kich thudc tai tin ¢6 thé thay doi
6.5.3. Sw bung no va nhu ciu da dang ciia cac loai hinh dich vu
- Dich vu bang hep (voice) - Dich vu bang rong (video, truyén hinh)
- Dich vu don phuong tién (fax) - Dich vu da phuong tién (hoi nghi truyén hinh)
~ -Dichvu truyén thong theo thoi gian thyc (dam thoai) - Dich vu phi thoi gian thuc (truyén
s0 ligu)
‘ - Dich vu truy cap ung dung ciia nha cung cép dich vu (MegaVNN) - Dich vu thué co so ha
tang (MegaWAN)

- Dich vu don gian (giai dap thong tin) - Dich vu thong minh (truy xuét co so dir liéu thong
tin ty dong)

- Dich vu tuong tac 2 chiéu (trd choi) - Dich vu phan bé mot chiéu (quang bé)

- Dich vu chét lugng thip (VoIP gia ré 8Kb/s) - Dich vu chét lugng cao (VoIP 64kb/s)

Cac dich vu bang rong yéu cau toc do va thoi gian chiém kénh 16n vuot qua kha nang cua
mang hién tai.

6.5.4. M6 hinh phan 16p va chirc ning cac 16p NGN

NGN 14 xu huéng phat trién k¥ thuat mang hién dai. Cac hing cung cap thiét bi khac nhau
co cac mé hinh phan 16p khac nhau. Tqy nhién, mo hinﬁh NGN chung phéan chia 16p dich vu V‘(')Vi
16p truyen t:éli, giup cl}o cac nha cung cap dich vu c6 thé dua vao cac dich vu méi ma khér}g céln
quan tam dé‘n viéc kién triic 16p truyén tai. Noi cach khac, 16p dich vu 1a doc 1ap (trong sudt) doi
v6i 16p truyen tai.

C6 thé phan 16p chirc ning NGN nhu sau:

1. Lop truy nhap gAccc?ss): ¢6 chirc ning két ndi giira mang NGN véi thiét bi dau cudi thué
bao hodc cac mang truyén thong khac.

2. L(’)p truyén tai (Transport): c6 chirc nang dinh tuyén, chuyén mach va chuyén tiép géi tin
gilra cac phan tor mang.

3. Lép diéu khién (Control): ¢6 chirc ning

- biéu khién két ndi va bao hiéu cudc goi
- biéu khién luu lugng va chét luong dich vu
- Piéu khién hoat dong cua cac phan tir thiét bi trong mang NGN.

4. Lép tng dung/dich vu (Application/SerVice):’ c6 chirc nang djéu phdi va cung cp cac
loai hinh dich vu va ting dung trén mang NGN, cung cap moi truong kieén tao dich vu mang thong
miph (Intelligent Network Service Creation Environment) va cac giao dién m¢ cho cac nha phat
trién dich vu thir ba.

5. Lép quan ly (Management): c¢6 chirc nang quan ly mang theo mo hinh TMN:

- Quan ly kinh doanh, chdm séc khach hang
- Quan 1y dich vy

- Quan ly két noi, tinh cudc
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- Quan 1y tai nguyén va chat luong mang ludi
- Quan Iy phan tur thiét bi

Kién triic phin 16p mang lai cho NGN cac wu diém sau:

- Chirc nang chuyén mach vat 1y phén tan s& gitp giai quyét van dé tic nghén

- Chirc ning diéu phéi cudc goi tap trung s& gitp cho viée quan 1y thuan loi

- Giao dién chudn cho phép su lya chon linh hoat cic phan tir mang cua cic nha cung cap
khac nhau, phat huy diém manh coa tung nha cung cép

- Su thay ddi hay nang cdp cong nghé mot 16p khong anh hudng dén toan mang.

- Céc nha cung cép dich vu ¢6 thé ty do phat trién cac dich vu méi ma khong qua phu thudc
vao cac nha khai thac mang
6.5.5. Céu triic va cac thanh phan hé thong NGN

Céc hang khac nhau dua ra cac giai phap khac nhau vé cdu trac NGN. Tuy nhién, nhin
chung cac thanh phan co ban cta hé théng bao gdm:

Céc hé thong ¢ 16p truy nhap gém nhidu chung loai thiét bi v6i cong nghé khac nhau nhu
POTS, VOIP, IP, FR, X25, ATM, xDSL... cho phép két ndi t6i cac thiét bi dau cudi cua nguoi
dung (Residential Gateway), két ndi t6i mang truy nhap (Access Gateway) va cung cip giao dién
két ndi va chuyén doi dang thong tin gittra NGN véi mang chuyén mach kénh (Media gateway hay
Trunk Gateway).

Céc hé théng ¢ 16p chuyén tai bao gdm bo dinh tuyén, chuyén mach IP/MPLS, thiét bi
truyén dan quang dung lwong 16n DWDM/SONET/SDH.

Cac hé théng ¢ 16p diéu khién bao gom chuyén mach mém (SoftSwitch) 13 phan tir diéu
khién két ndi cudc goi (Call Agent) va diéu khién cong da phuong tién MGC (Media Gateway
Controller), thiét bi cong bao hiéu SG (Signalling Gateway) cung cip giao dién két ndi bao hiéu
v6i mang truyén théng véi cac giao thirc bao hiéu SS7, SMS, WAP...

Céc hé théng ¢ 16p dich vu va timg dung bao gdom céc thiét bi may chu tmg dung: Media
Server (MS), Application Server (AS), Call Feature Server (FS), Man-machine Server, Subscriber
Database Server.

Céc hé théng ¢ 16p quan 1y bao gom cac thiét bi quan 1y cudc, giam sat su cd, can thiép
lénh, quan 1y cau hinh, tai nguyén, quan Iy chat lwong mang.

6.5.6. Cac cong nghé nén tang trong NGN

Cong nghé truy nhap thué bao s6 xDSL (Digital Subscriber Line): La cong nghé diéu ché
cung cip giai phap truyén dir liéu va thoai trén dudng day cap dong 4m tan nham tdn dung duoc
dai thong tan sb cua cap dong. Vé ban chat, DSL 1a cong nghé thuc hién & Modem DSL chuyén
dir li¢u thanh dang tin hiéu sb dung luong 16n, tan sb cao, phé rong. DSL bao gém nhiéu phién
ban khac nhau nhu ADSL c6 tdc do hai chiéu khong dbi xting, HDSL, SHDSL, G.SHDSL (téc do
hai chidu dbi xtng) ...

Cong nghé truyén dan quang toc do cao v4i ghép kénh phan chia budc song mat do cao
DWDM (Dense Wavelength Division Multiplexing) theo phan cip dong bd6 SONET/SDH
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(Synchronous Optical Network/Synchronous Digital Hierachy). WDM cho phép su dung d¢ rong
bang tan rat 16n cua soi quang bang cach két hop mot sb cac tin hiéu ghép kénh theo thoi gian véi
budc song khac nhau dong thoi co thé tan# dung duogc cac cira s6 khong gian, thoi gian va do dai
bude song. Cong nghé WDM cho phép nang toc do cac truyén dan 1én 5 Gb/s, 10 Gb/s va 20 Gb/s.
Phuong thuc truyén thong khong déng bo ATM (Asynchronous Transfer Mode): Thong tin
clia mot tmg dung khong nhat thiét phai xuat hién mot cach tuan hoan va déng bo. ATM sir dung
cac té bao c6 do dai cb dinh 53 byte, khong dinh vi theo xung dong bo va thay doi theo nhu cau
truyén tin. ATM cho phép chuyén tai luu lugng cho nhiéu loai dich vu véi téc d6 khac nhau. Hién
nay, xu huéng két hop cong nghé ATM véi DSL mang lai mot giai phap hiéu qua cho dich vu
truy nhap bang rong.
Céc dac trung chinh cua ATM nhu sau:
- H3 trg da dich vu, da tc do
- bam bao QoS
- Quan Iy bang tan
- Két ndi hudng lién két.
- Téc dd chuyén goi cao, giam tré géi tin
Pinh tuyén va chuyén mach goi tin IP (Internet Protocol): C6 cac didc trung co ban sau: Qui
hoach dia chi toan cuc: Mdi mot giao dién mang dugc gdn mdt dia chi duy nhét. Tan dung nang
luc truyén t6i da (Best Effort): IP ¢6 ging tdi da dé chuyén cac goi tin, tuy nhién n6 khéng c6 cam
két vé& chét lwong dich vu (QoS) nhu ti 16 thanh cong hay thoi gian can dé dwa goi tin dén dich.
Véi phién ban IPv6, mot s6 tinh ning mai duge hd tro nhu phuong phap danh dia chi linh hoat,
khong gian dia chi lon. Co ché bao mat cao. H tro da phuong tién. HO tro chét lugng dich vu
QoS va c6 kha ning tu cau hinh
Chuyén mach nhan da giao thire MPLS (Multiprotocol Label Switching) d try thanh cong
nghé nén tang trong 16p chuyén tai cia NGN.
Cong nghé chuyén mach mém (Softswitch):1a cong nghé cdt 16 trong 16p diéu khién NGN.
Phan tir hé thdng trung tim st dung c¢6ng nghé nay chinh 18 MGC (Media Gateway Controller).
Ngoai ra, cong cu lap trinh theo module giao dién chuong trinh Ung dung API (Application
Program Interface) ciing dugc ung dung nhiéu ¢ cac 16p ung dung/dich vu va quan 1y ciing nhu
lién két gita chiing véi 16p diéu khién trong NGN. C6 thé xem API nhu mot cong nghé phan mém
nén tang trong Softswitch noi riéng va NGN noi chung.
Tém lai xu hudng hién nay ciia cong nghé nén tang theo phan 16p NGN nhu sau:
- IP/ATM/DSL: cong nghé nén tang trong 16p truy nhap
- IP/MPLS/SDH/WDM/Optical: cong nghé nén tang trong 16p truyén tai
- IP/Ehernet (FE,GE) + Softswitch: cong nghé nén tang trong 16p diéu khién
- IP/FE + API: cng nghé nén tang trong 16p ing dung/dich vu va quan
- SCTP chuyén tai theo huéng ban ghi, khong nhu TCP hudng byte, ddng thoi cho phép
nhiéu ludng dir lidu logic duoc ghép kénh dé truyén qua mot két nbi. SCTP dam bao truyén tin
cdy theo co ché khac voi TCP bang cach thiét 1ap nhiéu két ni.

129



Chirong 6: Mang téc d¢ cao va vmg dung cac cong nghé moi

6.5.7. M6 hinh NGN va céc giai phap thiét ké ciia mot s6 hing

Trén co s6 md hinh chung NGN, cic hing vién thong khac nhau c6 cac giai phap thiét ké
theo nhiéu chuan khac nhau. Trong d6, mot s6 giai phap thé hién tinh kha thi, & rang, dap tng
dugc muc tiéu dat ra chung nhét ciia cac mé hinh, ¢ nhidu y twong mai va phi hop véi co so ha
tang mang hién tai, ddng thoi dam bao xu hudng phat trién chung cta cong nghé nhu: giai phap
SURPASS cua SIEMENS, Alcatel 1000 SoftSwitch cia ALCATEL, ENGINE cta ERICSSON...
Dic biét, md hinh cia SIEMENS c6 nhiéu diém tuong dong véi mé hinh NGN cua t6 chirc MSF
(MultiService Switching Forum).

* ALCATEL dua ra giai phap tong thé gobm cac budc phét trién tir mang vién thong hién tai
tién t6i mang NGN nhu sau :

1. Duy tri mang PSTN va hoi tu véi mang s6 lidu.

2. Phat trién thoai trén cong nghé goi ddi véi cac dich vu duong dai.

3. Phat trién thoai trén cong nghé goi ddi véi cac dich vu truy nhap ndi hat.
4. Phat trién cac dich vy da phuong tién

5. Phat trién mang NGN hoan chinh

* ERICSSON: Ericsson gidi thidu giai phap mang thé hé méi co tén goi 1a ENGINE. Ciu
trac ENGINE huéng téi cac tmg dung va hoat dong theo co ché Client/Server va Gateway/Server.
Céc g dung gdm c6 hai phan: phan Client trén may dau cudi va phan Server chay trén may chu.
Hai phan giao tiép voi nhau qua cac giao dién mo.

* NORTEL: Muc tiéu chinh ctia Nortel 1a hoan thi¢n mang 161, dam bao hop nhat cac mang
thoai va sb liéu dé co thé cung cap cac dich vu IP, ATM bang cach dua ra giai phap mang 15i
IP/MPLS bao gom bo dinh tuyén va chuyén mach MPLS c¢6 giao dién quang. Hé thong chuyén
mach trén co s& két hop ATM va IP/MPLS c6 kha ning cung cap da dich vu cho thué bao voi
dung lugng 40 Gbit/s va c6 kha nang mé rong 1én tdi 19,2 Terabit/s.

* JUNIPER: Gi6i thiéu mé hinh NGN gdm cac thanh phan: POS (Paket over Synchnonization
Network). B-RAS (Broadband Remote access Server) va NAS (Narrow Access Server).

* CISCO: DS-1,T1: Digital Signal Level 1, CPE: Customer Premise Equipment, PBX:
Private Exchange, SS7: Signalling system no.7, MGCP: Media Gateway Control Protocol.

* LUCENT: Lucent dua ra giai phap NGN tap trung chu yéu vao hai 16p:

1. Lop 16i ATM/IP va cong nghé truyén dan quang tién tién DWDM
2. L6p phan phdi dich vu

* NEC dua ra giai phap chuyén mach tich hop IP/ATM/STM véi cac cong da ning.

* SIEMENS dua ra giai phap kha thi va kha hoan chinh vé ciu tric mang NGN, dap tmg
dugc phan 16n cac muc tidu dat ra & mo hinh NGN. Giai phap NGN ctia SIEMENS c6 tén goi 1a
SURPASS. Theo quan diém ctia SIEMENS, NGN c6 céu triic phan tan, vi viy c6 kha ning diéu
khién chuyén mach NGN, co ché truy nhap, co ché truyén tai, co ché quan Iy mang, co ché diéu
khién dya trén hé théng may chu tap trung, co ché truy nhap da dich vu, co ché truyén tai trén
IP/MPLS va giao dién quang, co ché diéu khién sir dung giao thirc SNMP (Simple Network
Management Protocol) trén nén JAVA/CORBA, véi giao di¢n HTTP dé tao giao di¢n WEB voi
nguoi str dung.
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Nhén xét:

- Qua cac giai phap thiét ké cia cac hang, nhin chung chic ning truyén din va chuyén
mach duoc tich hop chung trong 16p chuyén tai hay 16p 18i. Nhu vay thiét bi truyén dan va chuyén
mach duoc xem nhu cong cu thyc hién chirc nang chuyén tai luu lwong. Mot sé hing gop chung
16p truy nhap véi 16p chuyén tai.

- Céc hang chi y dén chirc ning diéu khién va quan ly. Tinh phirc hop giao thirc ¢ 16p nay
doi hoi kha nang tuong thich cao giita cac chung loai thiét bi.

- Chirc nang quan 1y c¢6 xu hudng tip trung cao va xuyén sudt qua cac 16p khac nhau trong
céu triic mang ludi.

- Vai trd cua cac thiét bi diéu khién, thiét bj quang va thiét bi truy nhap va cac giao thirc
chuyén géi nhu IP dong vai trd quan trong trong viéc hinh thanh mang NGN.

- NGN c¢6 thé xem nhu mang thé hé ké tiép, khong phai 13 mang hoan toan méi, vi vy cac
hang déu can nhic dén khia canh tuong thich véi mang va chung loai thiét bi hién co.

- M&i giai phap déu c6 nhitng wu diém va han ché nhat dinh. Viéc lya chon giai phap t6i uu can
phai can cir trén nhiéu tidu chi va cn nhic vé giita cac yéu cAu va muc tiéu c6 thé méau thudn nhau.

6.5.8. Mot s6 dich vu NGN

Dich vu thoai truyén thong s& chuyén dan sang VoIP va dugc tich hop trong cac dich vu
moi khac. Cac dich vu truyén s6 liéu s& duoc thay thé boi cac dich vu mang riéng a0 VPN. Dich
vu ISDN s¢€ dugc thay thé bé'mg cac dich vu MMA trén nén NGN. Dich vu truy cép Internet bang
hep chuyén sang truy cip bang rong DSL. Cac dich vu trén nén WEB va dich vu thong minh s&
dugc ting cudng phat trién trén co s giao dién phdn mém mé, huéng dén nha cung cip dich vu
thtr ba va khach hang.

- Dich vu thé tra trude 1719cho phép str dung tai khoan thé thyc hién cudc goi ndi hat, lién
ving va qudc té. Khach hang ciing c6 thé gan mot tai khoan tra trude cho mot s6 dién thoai ¢
dinh. Uu diém ndi bat cta dich vu 1719 1a kha ning cung cip dich vu véi nhidu cip chét luong
dich vu trén cung mot ha tﬁng mang. Khach hang c6 thé lya chon chat luong cao nhu PSTN
64kb/s hodc gia ré nhu VolP 8kb/s

- Dich vu goi mién cudc 1800 (Freephone) cho phép thuc hién cudc goi mién cude dén
nhiéu dich khac nhau thong qua mot s truy nhap théng nhat. Khi thué bao quay s6 Freephone, s6
Freephone sé& duogc chuyén thanh mot s dich tuong ung tai chuyén mach mém va cudc 201 s€
duoc thiét 1ap dén dich tvong tng. Pich twong tng duoc lya chon trén co sé vung cia thué bao
chu goi, mé s dich vu va thoi diém goi trong ngay.

- Cac dich vu da phuong tién MMA 1a dich vu cho phép thuc hién cudc goi da phuong tién
tich hgp nhu thoai, s6 liéu, hinh anh. .. déng thoi. Mot sé dich vu MMA dang duogc trién khai nhu:
héi nghi truyén hinh, dao tao tir xa, y té, truyén ban tin video twong tac..

- Céc dich vu thong minh: Mot s6 dich vu thong minh dugc phat trién trén nén NGN nhu:
chuyén ddi ngdn ngir, game tryc tuyén, truy van co s dit liéu, video theo yéu cau... Vi du 1900 1a
dich vu giai tri, tw vn c6 ndi dung phu thudc vao cic phan mém Gng dung dugc xay dung trén
cac may chii ctia nha cung cép dich vu.
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- Dich vu WEB trén NGN c¢6 kha nang cung cép nhiéu loai hinh dich vu WEBKk hac nhau.
Mot trong cac dich vy thong dung dang dugc trién khai 14 WEB DIAL PAGE cho phép thuc hién
cudc goi tur trang WEB, WEB CONFERENCE: di¢n thoai hoi nghi qua WEB.

Dich vu truy nhdp Internet toc do cao cung cip két ndi Internet bang rong véi cong nghé
truy nhap DSL, ¢6 cac cam két (SLA) nhu vé toc d6, bang thong ... Dich vu nay cho phép két nbi
may don hodc mang may tinh voi phuong thirc cap dia chi IP tinh hodc dong tuy theo nhu cau.

- Dich vu mang riéng a0 VPN cung cép két n6i mang LAN/WAN riéng cho khach hang trén
nén ha té‘mg mang cong cong NGN IP/MPLS, c6 hd trg an ninh mang va thoa thuan vé cép d0 dich
vu SLA (Service Layer Agreement). Dich vu cung cap cho khach hang cac tai nguyén mang, cac
ung dung trong VPN la do khach hang tu xay dung.

VPN trén nén NGN c6 nhiéu wu diém so vi cac mang mdy tinh khéc, co kha nang dam bao
chét lugng dich vuQoS, kha nang cung cép céc két ndi linh hoat c6 thé thay ddi cAu hinh d& dang,
sir dung tai nguyén mang mot cach hiéu qua., kha ning mo rong dich vu toan cau va khong han
ché bang thong két ndi.

6.5.9. NGN trong mang vién thong Viét nam

NGN ciing da duoc trién khai & Viét Nam tir nam 2004 theo giai phap két hop: SIEMENS
cho 16p diéu khién, JUNIPER cho 16p chuyén tai, ALCATEL cho 16p truy nhap. Trong tuong lai,
NGN s¢€ dugc phat trién mo rong trén dia ban ca nudc. Tan dung nang lyc cia mang hién co, vi¢c
chuyén tir mang vién thong hién tai 1én mang thé hé sau NGN phai trai qua nhiéu giai doan. timg
budc, van phai duy tri hoat dong ctia cac mang truyén théng. Pong thoi mang dudng truc VNPT
s& dugc dau tu cac cong nghé trong NGN. Cac mang truyén thong khac nhu di dong va ndi hat s&
két ndi véi NGN qua thiét bi cong chuyén doi. Trong twong lai, cic mang nay ciing s& dugc thay
thé hoan toan boi cong nghé NGN.

Chirc ning cac 16p NGN trong mang vién théng Viét Nam:

- Lép quan ly: s& hinh thanh hé thong quan 1y mang vién thong tap trung theo mo hinh
TNM (Telecom Network Management).

- Lop tng dung va dich vu mang: trang bi cac server dich vu tai hai diém nat Ha Noi va TP
HO Chi Minh, cung cép cac dich vu méi trén nén NGN nhu dich vu gidi tri, truy nhép co sé di
liéu thong tin tw dong, dién thoai thé gia ré, dién thoai mién cude dudng dai, cudc goi hoi nghi,
cac dich vu trén co s6 WEB, truy nhép Internet bang rong qua NGN, cho thué co sé ha t'?lng mang
dudi hinh thirc mang riéng do (VPN) co6 thuong hi¢u 1a MegaWAN...

- Lép diéu khién: T6 chiic 5 nut diéu khién (chuyén mach mém) ung véi 5 ving luu luong
theo mo hinh hai méat nghia la c6 du phong 1+1

- Lép truyén tai: Lop truyén tai NGN dua trén cong nghé IP/MPLS/SDH/WDM/truyén dan
quang. Lop truyén tai dugc t6 chic thanh hai cip: cdp duong truc qubc gia va cip ving. Mang
truyén dan quang dudng truc qubc gia dat dén dung lugng 20Gb/s.

- Lép truy nhap: Tai mdi ving déu dugc trang bi cac thiét bi truy nhéap cho luu lugng VoiP
qua hé théng MG va luu luong truy nhédp internet va mang riéng 4o qua hé théng DSLAM véi
cong nghé¢ ADSL va SHDSL.
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Cau héi tric nghiém:
1. Hay chon cau dung nhat vé DSL:
A. Cong nghé DSL cho phép tan dung mién tan sé cao truyén tin hiéu téc do cao trén
doi day cap dong thong thuong.
B. Cong nghé ‘DSL bién ddi tin hiéu ciia nguoi st dung thanh céc tin hiéu phu hop véi
duong truyen.
C. Ky thuat DSL cho phép truyén ché d6 song cong ddi ximg va bat d6i xung.
2. Ho cong nghé DSL gom:
A. IDSL
HDSL
VDSL
ADSL
E. ROUTER
3. Cac phuong phap mé héa duong truyén

o aw

A. Phuong phap diéu ché bién d6 va pha triét song mang CAP
B. Phuong phap da 4m tin rdi rac DMT
C. Ca hai phuong phap.
4. Nhiéu trong k¥ thuat DSL:
D. Nhiu xuyén am dau gan NEXT (Near - end Crosstalk)
E. Nhiéu xuyén am dau xa FEXT (Far - end- Crosstalk)
F. Ca hai phuong phap.
5. Céac phuong phéap chng nhiéu trong k¥ thuat DSL:
A. Chdng xuyén nhidu
B. Phuong phép triét tiéng vong (EC)
C. Ca hai phuong phap.
6. Céc mod hinh két néi ADSL
A. MO0 hinh PPPoA (Point to Point over ATM)
B. M0 hinh PPPoE (Point to Point over Ethernet) RFC 2516
C. MO hinh IP over ATM (RFC 1483R)
D. M0 hinh Ethernet over ATM (RFC 1483B)
7. Cong nghé truyén thoai qua mang chuyén mach goi:
A. Tai phia phat, tin’hiéu thoai dugc ma hoa béng cac bo CODEC (Coder-Decoder). Bo
xu ly tin hi¢u so DSP (Digital Signal Processing) s€ nén cac goi dir li¢u/. VAD
(Voice Activity Detection) loai bo cac khoang lang
B. Tai bén thu, nguoc lai, DSP s€ giai nén cac goi tin, CODEC giéi”mé cac goi tin
thanh tin hi¢u am thanh tuong tu. Cac khoang lang dugc tai tao dé phat thong tin
thoai cho nguoi nghe.
C. Ca hai phuong phap.
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8. Céc uu diém cua truyén thoai qua mang chuyén mach goi

A. Tiét kiém chi phi ddu tu ha tang mang va chi phi st dung dich vu

B. St dung hi€u qua bang thong véi chét lugong dich vu QoS chép nhan duoc.

C. Két hop cac dich vu thoai, s6 lidu, video trén mot mang duy nhat
9. Céac van dé vé chat luong dich vu QoS

A. Tré (Delay)

B. Truot (Jitter)

C. Mit g61 (Packet Loss)
10. Céac md hinh truyén thoai qua mang chuyén mach géi

A. Voice over Frame Relay - VoFR

B. Voice over ATM - VoOATM

C. Voice over Internet Protocol - VoIP
11. Cau trac mang MPLS gbm :

A. B0 dinh tuyén bién LER goi 1a bo dinh tuyén PE

B. B0 dinh tuyén 161 LSR dugc goi 1a bd dinh tuyén P

C. Ca hai phuong phap.
12. Uu diém cua cong nghé MPLS:

A. Coéng nghé MPLS don gian, c6 thé giai quyét cac van d& phic tap va kha ning mé
rong mang.
C6 thé thay thé cong nghé Frame Relay, ATM.
MPLS hdi tu nhiing uu diém caa co ché dinh tuyén IP va co ché hoan ddi nhan cia ATM
Giam thiéu thoi gian xir 1y géi tin, khong thay doi cac giao thirc dinh tuyén IP.
Nhan MPLS don gian, kich thu¢c nho va linh hoat. Co thé xép ndi tiép nhin thanh
chong nhan. Rat ti€n 19i cho vi¢c danh dia chi va truy tim.
13. Han ché cua MPLS:

A. MPLS khong cung cép dich vu ddu cudi (End-Point)

B. MPLS bi 16i dudng truyén cao hon cac cong nghé khéc, giam di do tin cay.

C. (a2 khang dinh.
14. Céc dic trung co ban cta cong nghé chuyén mach mém nhu sau:

mo 0w

Dua trén cong nghé chuyén mach géi, thiét ké theo mé hinh xir 1y phén tan
Giao dién mo API

Phan mém khéng phu thudc vao phan cimg chuyén mach

Co kha nang 1ap trinh dugc doc lap.

moaw»

Tich hop va lién két cac giao thirc khac nhau trong mang NGN va gitta NGN véi
mang truyen thong (PSTN, ATM&IP...).
15. API trong Softswitch gdom:

A. API lién két cac ngudn tai nguyén mang.

B. API lién két cac module ¢ ning luc xir Iy trong mang

C. API lién két NGN véi méi truong ngoai
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16.

Cau

e N, R w D=
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Cong ngh¢ chuyén mach mém c6 nhitng uu diém:

>

Giai phap phan mém chung trén nhiéu loai mang khac nhau.

B. Pon gie:m ciu trac hé thdng va linh hoat khi thay ddi tinh ning, cdu hinh, m& rong
phat trién.

C. Tich hgp va phat trién cac phan mém thong minh, khai thac tiém niang ciia mang
trong tuong lai.

D. Dé dang tigh hop djch” vu méi tir nha cung cp thir ba dong thoi cho phép nguoi sir

dung c6 the ty phat trién trng dung va dich vu.

héi va bai tap

Téng quan vé IDSL (ISDN DSL):

Tdéng quan vé HDSL (High Data Rate DSL):

Téng quan vé VDSL (Very High Data Rate DSL):

Téng quan vé ADSL (Asymmetric Digital Subscriber Line)
Téng quan vé ADSL2 va ADSL2+

Céc van d¢ co ban cong nghé DSL trén mang cap dong
Céc phuong phap ma hoa duong truyén

Ky thuat phat hién 1i va sira 16i

Nhiu xuyén am dau xa FEXT (Far - end Crosstalk)

Nhicu xuyén am dau gan

. Chdng xuyén nhidu

Phuong phap triét tiéng vong (EC)

. MO0 hinh PPPoA (Point to Point over ATM)

M6 hinh PPPoE (Point to Point over Ethernet) RFC 2516

. M0 hinh IP over ATM (RFC 1483R)

M0 hinh Ethernet over ATM (RFC 1483B)

Truyén thoai qua mang chuyén mach géi VoPN (Voice over Packet Network)

. Mo hinh truyén thoai qua mang chuyén mach géi

Uu diém ciia truyén thoai qua mang chuyén mach géi

Céac van dé vé chat lugng dich vu QoS: Tré , Truot va mat 201

. Voice over Frame Relay VoFR
. Voice over ATM - VoATM

. Voice over Internet Protocol - VoIP

Céc thanh phan chu yéu ciia VoIP: Internet Protocol IP: Cac chudn nén tin hiéu thoai

. H.320, H.324 va POTS (Plain Old Telephone Service)
. Vai tro, chtrc ning va cac thanh phan giao thirc H.323
. Giao thurc SIP (Session Initial Protocol)

. Real-time Transport Protocol RTP

135



Chirong 6: Mang téc d¢ cao va vmg dung cac cong nghé moi

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

62.
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Real-time Transport Control Protocol RTCP:

Resource Reservation Protocol RSVP

Giao thuc MGCP (Media Gateway Control Protocol)

Giao thic Megaco/H.248

Kién tric va nguyén tic hoat dong MPLS

Céu tric mang MPLS

Nguyén tic chuyén mach nhian MPLS

Co ché phan phdi nhin. Co ché xir Iy nhéan va chuyén goi tin
Co ché diéu khién luu luong va chét lugng dich vu trong MPLS
Panh gia cong nghé chuyén mach nhin da giao thirc MPLS:
So sanh MPLS v6i ATM. So sanh MPLS so véi [P

Han ché cia MPLS:

CAu triic va nguyén tic chuyén mach mém
MEGACO/H.248/MGCP

RTP/RTCP/RTSP: Real Time Protocol/ Real Time Control Protocol-Real Time Streaming
Protocol:

SCTP (Stream Control Transport Protocol) hay SIGTRAN (Signalling Transport)

SIP (Session Initiation Protocol)/H.323

Giao dién ing dung API trong chuyén mach mém

Céc phuong thure chia sé dir li¢u qua API:

Phan 16p cac API trong Softswitch

Ké hoach dénh s trong chuyén mach mém

Panh gia céng nghé chuyén mach mém

So sanh cong nghé Softwwitch va chuyén mach kénh.

Cong nghé chuyén mach mém c6 nhitng wu diém ndi bat so voi cac cong nghé truyén théng khac.
Mang hoi tu va mang thé hé sau NGN

Céc nguyén tic xiy dung mang thé hé sau NGN

NGN hoi tu nhirng wu diém ctia cong nghé chuyén mach kénh va chuyén mach géi

M0 hinh phan 16p va chirc nang cac 16p NGN

Vai tro va chic nang Lop truy nhap (Access)

Vai tro va chiic nang Lép truyén tai (Transport)

Vai tro va chire nang Lép ung dung/dich vu (Application/Service)

Vai tro va chitc nang Lép quan ly (Management)

Dich vu thé tra truéc 1719, Dich vu goi mién cudc 1800 (Freephone), Cac dich vu da
phuong ti,én MMA, Céc dich vu thong minh, Dich vu WEB trén NGN, Dich vu truy nhap
Internet toc do cao, Dich vu mang riéng 4o VPN,

NGN trong mang vién thong Viét Nam
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CHUONG 7: AN TOAN MANG

Noi dung cua chuong nay sé& trinh bay nhiing van d& co ban vé an toan mang bao gdm cac
dic trung ky thuat, cac 16 hong va diém yéu cua mang. Nghién ciru cac phuong thirc tan cong
mang phod bién, cac bién phap an toan mang bang k¥ thuat mat ma va Fire wall. DPac biét ndi dung
nghién clru mang riéng 4o va van dé bao mat trong mang riéng do, cac giao thirc dac trung IPSEC,
PPP, L2TP. N6i dung chuong gdm céc phan sau:

e Tdng quan vé an ninh mang.
o Mot sd kiéu tin cong mang phd bién.
e Bién phap dam bdo an ninh mang

e Mang riéng 4o

7.1. Tong quan vé an ninh mang
7.1.1. An toan mang la gi?

Muc tiéu cta viéc két ndi mang la dé nhiéu nguoi st dung, tir nhitng vi tri dia ly khac nhau
¢6 thé str dung chung tai nguyén, trao d6i thong tin v6i nhau. Do dic diém nhiéu ngudi st dung
lai phan tan vé mit vat Iy nén viéc bao v€ cac tai nguyén thong tin trén mang, tranh sy mAt mat,
xam pham 13 can thiét va cip bach. An toan mang c6 thé hiéu 13 cach bao vé, dam bao an toan cho
tat ca cac thanh ph?m mang bao gém dir liéu, thiét bi, co s ha tﬁng mang va dam bao moi tai
nguyén mang dugc st dung twong tung voi mot chinh sach hoat dong duoc 4n dinh va véi chi
nhitng nguoi c6 thim quyén twong Gng.

An toan mang bao gém:

Xac dinh chinh xéac cac kha nang, nguy co xdm pham mang, cac sy ¢d rui ro d6i voi thiét bi,
dir liéu trén mang dé co cac giai phap phir hgp dam bao an toan mang.

Panh gia nguy co tan cong ciia Hacker dén mang, sy phat tan virus... Phai nhan thiy an toan
mang 13 mot trong nhitng van dé cuc ky quan trong trong cac hoat dong, giao dich dién tir va
trong viéc khai thac sir dung céc tai nguyén mang.

MOt thach thirc dbi véi an todn mang la xac dinh chinh xac céip dd an toan can thiét cho viée
diéu khién hé thong va cac thanh phan mang. Panh gia cac nguy co, cac 16 hong khién mang c6
thé bi xdm pham théng qua cach tiép can c6 cau trac. Xac dinh nhitng nguy co an cap, pha hoai
may tinh, thiét bi, nguy co virus, bo gian diép.., nguy co xo4, pha hoai CSDL, an cap mat khau,...
nguy co d6i voi su hoat dong ciia hé thdng nhu nghén mang, nhidu dién tir.. Khi danh gia dugc
hét nhitng nguy co anh hudng ti an ninh mang thi méi ¢6 thé c6 dugc nhimng bién phap tt nhat
dé dam bao an ninh mang.

Str dung hi¢u qua cac cong cu bao mat (vi du nhu Firewall ...) va nhitng bién phap, chinh sach
cu thé chit ché.
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V& ban chét c6 thé phén loai cac vi pham thanh hai loai vi pham thu dong va vi pham chu
dong. Thy dong va chu dong dugc hiéu theo nghia co can thiép vao ndi dung va ludng thong tin co
bi trao ddi hay khong. Vi pham thu dong chi nham muc dich nim bét dugc thong tin. Vi pham chu
dong 1a thyc hién sy bién ddi, xo04 bo hodc thém thong tin ngoai lai dé lam sai léch thong tin géc
nham muc dich pha hoai. Cac hanh dong vi pham thu dong thuong kho c¢6 thé phat hién nhung co
thé ngan chan hiéu qua. Trai lai vi pham chi dong rat dé phat hién nhung lai kho ngan chan.

7.1.2. Cac dic trung k¥ thuit cia an toan mang

1. Xac thue (Authentification): Kiém tra tinh xac thyc ciia mot thuc thé giao tiép trén
mang. Mot thuc thé co thé 1a mot nguoi st dung, mot chuong trinh may tinh, hoac mét thiét bi
phan ctg. Cac hoat dong kiém tra tinh x4c thuc dugc danh gid 1a quan trong nhat trong cac hoat
dong ciia mot phuong thirc bao mat. Mot hé thdng théng thuong phai thue hién kiém tra tinh xac
thuc ctia mot thuc thé trude khi thyc thé d6 thuc hién két ndi v6i hé thong. Co ché kiém tra tinh
xac thuc cia cac phuong thirc bao mat dua vao 3 mo hinh chinh sau:

e Ddi twong can kiém tra can phai cung cip nhiing thong tin trudc, vi du nhu
Password, hodc ma s6 thong sé ca nhan PIN (Personal Information Number).

e Kiém tra dwa vao md hinh nhimng thong tin da c6, d6i twong kiém tra cin phai thé
hién nhiing thong tin ma chiing s¢ hiru, vi du nhu Private Key, hoac s6 thé tin dung.

e Kiém tra dya vao md hinh nhing thong tin x4c dinh tinh duy nhat, d6i tuong kiém
tra can phai co nhiing thong tin dé dinh danh tinh duy nhit cia minh vi dy nhu
thong qua giong noi, diu van tay, chir ky ...

C6 thé phan loai bao mat trén VPN theo cac cach sau: mat khau truyén thong hay mat khau
mot 1an; xac thuc théng qua cac giao thire (PAP, CHAP, RADIUS...) hay phan cimg (cac loai thé
card: smart card, token card, PC card), nhan dién sinh trac hoc (déu van tay, giong noi, quét vong
mac...).

2. Tinh kha dung (Availability): Tinh kha dung la dac tinh ma thong tin trén mang dugc
cac thuc thé hop phap tiép can va st dung theo yéu cau, khi can thiét bit cir khi nao, trong hoan
canh nao. Tinh kha dung noi chung ding ty 1& giita thoi gian hé théng dugc sir dung binh thuong
v6i thoi gian qué trinh hoat dong dé danh gia. Tinh kha dung cin dép tmg nhimg yéu cau sau:
Nhan biét va phan biét thuc thé, khéng ché tiép can (bao gém ca viéc khéng ché tu tiép can va
khéng ché tiép can cudng bic), khéng ché luu luong (chdng tic nghén..), khéng ché chon dudng
(cho phép chon dudng nhanh, mach nbi 6n dinh, tin cdy), giam sat tung tich (tit ca cac su kién
phat sinh trong hé théng dugc luu giit ¢é phan tich nguyén nhan, kip thoi ding cac bién phap
twong ung).

3. Tinh bio mat (Confidentialy): Tinh bao mat la dic tinh tin tirc khong bj tiét 16 cho cac
thuc thé hay qua trinh khong duoc uy quyén biét hodc khong dé cho cac ddi tuong d6 loi dung.
Thong tin chi cho phép thuc thé duoc uy quyén sir dung. K thuat bao mat thudng 1a phong ngira
do la thu thap (lam cho dbi thu khong thé do la thu thap dugc thong tin), phong ngira birc xa
(phong ngira nhirg tin tirc bi burc xa ra ngoai bang nhiéu dudng khac nhau, ting cudng bao mat
thong tin (dudi sy khéng ché cua khoa mat ma), bado mat vat ly (st dung cac phuong phap vat ly
dé dam bao tin tirc khong bi tiét 19).

138



Chuong 7: An toan mang

4. Tinh toan ven (Integrity): La dic tinh khi thong tin trén mang chwa duoc uy quyén thi
khong thé tién hanh bién ddi duoc, tic 1a théng tin trén mang khi dang luu giir hodc trong qua
trinh truyén dan dam bao khong bi xoa bo, stra doi, gia mao, lam roi loan trét tu, phat lai, xen vao
mot cach ngau nhién hodc ¢b ¥ va nhiing sy pha hoai khac. Nhitng nhan té chil yéu anh hudng toi
su toan ven thong tin trén mang gdm: su c¢d thiét bi, sai ma, bi tic dong ctia con ngudi, virus may
tinh...

Mot s6 phuwong phap bao dam tinh toan ven thong tin trén mang:

- Giao thirc an toan c6 thé kiém tra thong tin bi sao chép, stra d6i hay sao chép. Niru phat

hién thi thong tin d6 s€ bi vo hiéu hoa.

- Phuong phap phat hién sai va stra sai. Phuong phéap sira sai ma hoa don gian nhét va

thuong dung 1a phép kiém tra chén - 1¢.

- Bién phap kiém tra mat ma ngdn ngira hanh vi xuyén tac va can trg truyén tin.

- Chir ky dién tir: bdo dam tinh x4c thyc cua thong tin.

- Yéu cau co quan quan 1y hodc trung gian chimg minh tinh chan thuc cua thong tin.

5. Tinh khong ché (Accountlability): La dic tinh vé ning lyc khong ché truyén ba va noi
dung vbn c6 cua tin tirc trén mang.

6. Tinh khong thé chdi cidi (Nonreputation): Trong qué trinh giao luu tin tirc trén mang,
xé4c nhan tinh chan thuc ddng nhit cua nhitng thuc thé tham gia, tirc 13 tit ca cac thuc thé tham gia
khong thé chdi bé hodc phii nhan nhimg thao tic va cam két da dugc thuc hién.

7.1.3. Cac 16 hong va diém yéu ciia mang

1. Cac 16 hong biao mat hé thong 1a cac diém yéu c6 thé tao ra su ngung tré cia dich vu,
thém quyén ddi voi ngudi sir dung hodc cho phép céc truy nhap khong hop phap vao hé thong.
Cac 16 héng tdn tai trong cac dich vu nhu Sendmail, Web,Ftp ... va trong hé diéu hanh mang nhu
trong Windows NT, Windows 95, UNIX; hodc trong cac ung dung. Céc loai 16 héng bao mat trén
mot hé théng duoc chia nhu sau:

L6 hong loai C: cho phép thue hién cac phuong thirc tan cong theo kiéu tir chdi dich vu
DoS (Dinal of Services). Mirc nguy hiém thap, chi anh hudng chat lugng dich vu, c6 thé 1am
ngung tré, gian doan hé thong, khong phd hong dir liéu hodc chiém quyén truy nhap.

L6 hong logi B: cho phép ngudi st dung c6 thém cac quyén trén hé thong ma khong can
thuc hién kiém tra tinh hop 18. Mirc d6 nguy hiém trung binh, nhitng 16 héng nay thuong c6 trong
céc tng dung trén hé thong, c6 thé din dén hoic 16 thong tin yéu cau bao mat.

L6 hong loai A: Céc 15 hong nay cho phép nguoi st dung & ngoai cho thé truy nhap vao hé
thdng bat hop phap. L héng rat nguy hiém, cé thé 1am pha hity toan bd hé thong.

2. Cac phwong thire tin cong mang: Ké pha hoai c6 thé loi dung nhing 16 hong trén dé
tao ra nhitng 15 hong khac tao thanh mot chudi nhimg 16 hong méi. Dé xAm nhap vao hé thong, ké
phé hoai s€ tim ra cac 16 héng trén hé thé)ng, hodc tir cac chinh sach bao mat, hodc su dung céc
cong cu do xét (nhu SATAN, ISS) dé dat duge quyén truy nhap. Sau khi xam nhap, ké pha hoai
6 thé tiép tuc tim hiéu céac dich vu trén hé théng, ndm bét duge cac diém yéu va thuc hién cac
hanh dong pha hoai tinh vi hon.
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7.1.4. Cac bién phap phat hién hé théng bi tin cong

Khong ¢6 mot hé théng ndo c6 thé dam béao an toan tuyét ddi, mdi mot dich vu déu co
nhitng 16 hong bao mat tiém tang. Ngudi quan tri hé thdng khong nhiing nghién ctru, xac dinh cac
16 hong bao mat ma con phai thuc hién cac bién phéap kiém tra hé thong c6 dau hiéu tin cong hay
khong. Mot s6 bién cu thé:

1. Kiém tra cac ddu hiéu hé théng bi tAn cong: H¢ théng thuong bi treo hoac bi Crash béng
nhimg thong bao 15i khong 16 rang. Khé xac dinh nguyén nhan do thiéu thong tin lién quan.
Trude tién, xac dinh cac nguyén nhin c6 phai phan cimg hay khong, néu khong phai hiy nghi dén
kha nang may bi tin cong.

2. Kiém tra cac tai khoan ngudi ding méi la, nhét 13 ID cua tai khoan d6 bang khong.

3. Kiém tra sy xuat hién cac tap tin la. Nguoi quan tri hé théng nén co6 thdi quen dat tén tap
theo mau nhat dinh dé dé dang phat hi¢n tap tin la. Dung céac I¢nh Ls-1 dé kiém tra thudc tinh
Setuid va Setgid d6i v6i nhimng tap tinh dang chu y, dic biét 1a cac tap tin Scripts.

4. Kiém tra thoi gian thay d6i trén hé thong, dic biét 1a cic chuong trinh Login, Sh hodc cac
Scripts khéi dong ...

5. Kiém tra hiéu ning cua hé thdng: Str dung cic tién ich theo ddi tai nguyén va céc tién
trinh dang hoat dong trén hé thong nhu Ps hoic Top ...

6. Kiém tra hoat dong ctia cac dich vu hé thong cung cip: Mot trong cic muc dich tin cong
1a 1am cho té liét hé thong (hinh thirc tan cong DoS). Sir dung cac 1énh nhu Ps, Pstat, cac tién ich
vé mang dé phat hién nguyén nhan trén hé thong.

7. Kiém tra truy nhap hé théng bang cic Account thong thudng, d& phong truong hop céc
Account nay bi truy nhép trai phép va thay doi quyén han ma ngudi st dung hop phap khong
kiém soat duoc.

9. Kiém tra cac file lién quan dén cau hinh mang va dich vu nhu /etc/inetd.conf; bo cac dich
vu khong can thiét; d6i v6i nhitng dich vu khong can thiét chay dudi quyén Root thi khong chay
bang cac quyén yéu hon; vi du Fingerd chi chay vdi quyén Nobody.

10. Kiém tra cac phién ban ctia Sendmail, /bin/mail, ftp, fingerd; tham gia cac nhom tin veé
bao mat dé co thong tin vé 18 héng cua dich vu su dung

Céc bién phap nay két hop véi nhau tao nén mot chinh sach vé bao mat ddi voi hé thong.
Chi tiét vé phuong thirc va ké hoach xdy dung mot chinh sach bao mat s& dugc trinh bay trong
phén ba - xdy dung chinh sach bao mat.

r

7.2. Mot s6 phwong thirc tan cong mang pho bién
7.2.1. Scanner

Ké pha hoat st dung chuong trinh Scanner ty dong ra soat va co thé phat hién ra nhiing
diém yéu 16 héng vé bao mat trén mot Server & xa Scanner 1a mot chuong trinh trén madt tram lam
viéc tai cuc bd hoac trén mot tram & xa.

Céc chuong trinh Scanner c6 thé ra soat va phat hién cac sb hiéu cong (Port) sir dung trong
giao thirc TCP/UDP cua ting van chuyén va phét hién nhimng dich vu st dung trén hé thong d6, n6
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ghi lai nhimg dap g (Response) ciia hé thdng & xa tuong Gng voi cac dich vu ma nd phat hién
ra. Dya vao nhitng thong tin nay, nhitng ké tdn cong c6 thé tim ra nhimg diém yéu trén hé thong.
Chuong trinh Scanner co thé hoat dong dugc trong moi truong TCP/IP, h¢ diéu hanh UNIX, va
cac may tinh twong thich IBM, hodc dong may Macintosh.

Céc chuong trinh Scanner cung cip thong tin vé kha ning bao mat yéu kém ciia mot hé
thdng mang. Nhitng thong tin nay 1a hét sic hitu ich va can thiét ddi v6i ngudi quan tri mang,
nhung hét sirc nguy hiém khi nhiing ké pha hoai c6 thong tin nay.

7.2.2. Bé khoa (Password Cracker)

Chuong trinh bé khoa Password 1a chuong trinh c¢6 kha ning giai ma mét mat khau da duoc
mi hoa hodc c6 thé vo hiéu hoa chuc nang bao v¢ mat khéu ciia mot hé théng. Hau hét viéc ma
hoa cac mat khau dugc tao ra tir mot phuong thirc ma hoa. Cac chuong trinh mi hoa sir dung cac
thuat toan ma hoa dé ma hoa mat khau.C6 thé thay thé pha khoa trén mot hé théng phﬁn tan, don
gian hon so v&i viéc pha khoa trén mot Server cuc bd.

Mot danh sach cac tir dugc tao ra va thuc hién ma hoa timg tir. Sau moi 14n ma hoa, s& so
sanh véi mat khau (Password) dd md hoa can pha. Néu khong tring hop, qua trinh lai quay lai.
Phuong thirc bé khoa nay goi 12 Bruce-Force. Phuong phap nay tuy khong chuan tic nhung thuc
hién nhanh vi dya vao nguyén tac khi dat mat khau nguoi st dung cling thuong tudn theo mdt sb
qui tic dé thuan tién khi str dung.

Thong thudng cac chuwong trinh pha khoa thudng két hop mot sé thong tin khac trong qua
trinh do mat khau nhu: thong tin trong tip tin /etc/passwd, tir dién va st dung céc tir 1ap cac tir liét
ké tudn ty, chuyén ddi cach phat am cua mot tur ...

Bién phap khic phuc 13 can x4y dung mét chinh sach bao vé mat khau dung dan.
7.2.3. Trojans

Mot chuong trinh Trojan chay khong hop 18 trén mot hé théng vai vai trdo nhu mét chuong
trinh hop phap. N6 thuc hién cac chire nang khong hop phap. Thong thuong, Trojans c6 thé chay
duoc 1a do cac chuong trinh hop phap da bi thay d6i ma bang nhitng ma bat hop phap. Virus la
mot loai dién hinh cua cac chuong trinh Trojans, vi cac chuong trinh virus che dau cac doan ma
trong nhiing chuong trinh st dung hop phap. Khi chuong trinh hoat dong thi nhiing doan ma an s&
thuc hién mot s6 chirc ning ma nguoi s dung khong biét.

Trojan c6 nhiéu loai khéc nhau. Co thé 1a chuong trinh thyc hién churc nang 4n dAu, co thé
la mot tién ich tao chi muc cho file trong thuc muc, hoac mét doan ma pha khoa, hodc cb thé 1a
mot chuong trinh xtr Iy van ban hodac moét tién ich mang...

Trojan c6 thé 1ay lan trén nhiéu mdi trudng hé diéu hanh khac nhau. Pic biét thuong lay lan
qua mot s6 dich vu phé bién nhu Mail, FTP... hodc qua céc tién ich, chuong trinh mién phi trén
mang Internet. Hau hét cac chuong trinh FTP Server dang st dung 1 nhitng phién ban cii, c6
nguy co tiém tang lay lan Trojans.

Panh gia mirc 6 pha hoai ciia Trojans 1a hét sirc khé khan. Trong mot sé truong hop, né
chi 1am anh huong dén cac truy nhap ciia ngwoi str dung. Nghiém trong hon, no 1a nhing ké tan
cong 16 hong bao mat mang. Khi ké tan cong chiém duoc quyén Root trén hé thong, nd c6 thé pha
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huy toan by hodc mot phan cta hé thong. Ching sir dung cac quyén Root dé thay dbi logfile, cai
dat cac chuong trinh Trojans khac ma ngudi quan tri khong thé phat hién duoc va ngudi quan tri
hé théng d6 chi con cach la cai dat lai toan bo hé théng

7.2.4. Sniffer

Sniffer theo nghia den 13 “d4nh hoi” hodc “ngii”. La cac cong cu (co thé 1a phan cimg hodc
phan mém) "tém bat" cac thong tin luu chuyén trén mang dé "danh hoi" nhitng thong tin ¢ gid tri
trao doi trén mang. Hoat dong cua Sniffer cling gidng nhu cic chuong trinh "tom bat" cac thong
tin go tir ban phim (Key Capture). Tuy nhién céc ti¢n ich Key Capture chi thuc hi¢n trén mdt tram
lam viéc cu thé, Sniffer c6 thé bét dugc cac thong tin trao ddi gitra nhiéu tram lam viéc véi nhau.
Cac chuong trinh Sniffer hodc cac thiét bi Sniffer c6 thé ”ngui” cac giao thiac TCP, UDP, IPX .. &
tang mang. Vi vay no co thé tom bt cac goi tin IP Datagram va Ethernet Packet. Mt khéc, giao
thirc ¢ tang IP dugc dinh nghia tuong minh va cau tric cac trudng Header 16 rang, nén viée giai
mé cac goi tin khong kho khan 1am. Muyc dich ctia cac chuong trinh Sniffer 1a thiét 1ap ché do
ding chung (Promiscuous) trén cic Card mang Ethernet, noi cac goi tin trao d6i va "tom bat" cac
g0i tin tai day.

7.3. Bién phap dam bdo an ninh mang

Thuc té khong c6 bién phap hiru hiéu nao dam bao an toan tuyét d6i cho mang. Hé thdng
béo vé du c6 chic chian dén dau thi cling c6 Iuc bi vo hi¢u hoa bdi nhitng ké pha hoai diéu luyén.
C6 nhiéu bién phap dam bao an ninh mang.

7.3.1. Tong quan vé bio vé thong tin bing mit mi (Cryptography)

Mat ma 1a qua trinh chuyén d6i thong tin gdc sang dang mi héa (Encryption). Cé hai cach
tiép can dé bao vé thong tin bang mat mé: theo duong truyén (Link Oriented Security) va tir mat-
dén-mut (End-to-End).

Trong cach thir nhat, théng tin dwoc ma hod dé bao vé trén duong truyén giira 2 nut khong
quan tim dén ngudn va dich ciia thong tin d6. Uu diém ctia cach nay 1a c6 thé bi mat dugc ludng
thong tin giita ngudn va dich va ¢6 thé ngin chin dugc toan bd cac vi pham nham phén tich théng
tin trén mang. Nhuogc diém 13 vi théng tin chi duoc ma hoa trén dudng truyén nén doi hoi cac nat
phai duoc bao vé tot.

Nguoc lai, trong cach thi hai, thong tin duoc bao vé trén toan duong di tir ngudn t6i dich.
Théng tin dugc ma hoa ngay khi méi duoc tao ra va chi dugc giai ma khi dén dich. Uu diém cta
tiép can nay 1a ngudi st dung c6 thé ding né ma khong anh huéng gi dén nguoi s dung khac.
Nhuoc diém ciia phuong phép 14 chi c6 dir liéu ngudi sir dung duge ma hoa, con thong tin didu
khién phai gitr nguyén dé cé thé xir 1y tai cac node.

Giai thuat DES ma hoé cac khdi 64 bits cia vin ban goc thanh 64 bits van ban mat bang
mot khoa. Khoa gém 64 bits trong d6 56 bits duoc ding ma hoa va 8 bits con lai duge dung dé
kiém soat 16i. Mot khdi dit liéu can ma hod s& phai trai qua 3 qua trinh xir Iy: Hoan vi khoi dau,
tinh toan phu thudc khoé va hoan vi dao ngugc hoédn vi khoi dau.
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Hinh 7.1: M6 hinh mét ma ddi xing

Phuong phap st dung khod cong khai (Public key): Cac phuong phap mat ma chi dung mot
khod cho ca ma hoa 13n giai ma doi hoi ngudi giri va nguoi nhan phai biét khoa va giit bi mat. Ton
tai chinh cta cac phuong phap nay 1a 1am thé nao dé phan phéi khoa mot cach an toan, dic biét
trong moi truong nhidu ngudi st dung. BE khic phuc, nguoi ta thudng sir dung phwong phap ma
hoa 2 kho4, mot khoa cong khai dé mi hoa va mot ma bi mét dé giai ma. Miac du hai khoa nay
thuc hién cac thao tac nguoc nhau nhung khong thé suy ra khoa bi mat tir khoa cong khai va
nguoc lai nhd cac ham toan hoc dic biét goi 1a cac ham sap biy mot chiéu (trap door one-way
functions). Dac diém cac ham nay 1a phai biét duoc cach xay dung ham thi méi c6 thé suy ra dugc
nghich ddo cta no.

Giai thuat RSA dua trén nhan xét sau: phan tich ra thira s6 cua tich cta 2 sé nguyén t6 rat
16n cuc ky kho khan. Vi véy, tich cta 2 sd nguyén t6 c6 thé céng khai, con 2 sé nguyén té 16n c6
thé dung dé tao khoa gidi ma ma khong s¢ bi mét an toan. Trong giai thuat RSA mdi tram lya
chon ngiu nhién 2 s6 nguyén té 16n p va q va nhan chung véi nhau dé co tich n=pq (p va q duoc
gilr bi mat).

Khoa Ke l Khoa Kb l

L Ban ma S
Ban ro ' ' Ban r0
—» Matma Gial ma

\ 4

ban dau

Hinh 7.2: Mé hinh mat mi khéong ddi ximg

7.3.2. Firewall
Firewall 1a mot hé théng dung dé tang cudong khdng ché truy xuét, phong ngira dot nhap bén
ngoai vao h¢ thong su dung tai nguyén cia mang mot cach phi phap. Tat ca thong tin dén va di
nhat thiét phai di qua Firewall va chiu su kiém tra cua buc tuong Iura. Noi chung Firewall co 5
churc nang 16n sau:
1. Loc goi dir li¢u di vao/ra mang ludi.
2. Quan ly hanh vi khai thac di vao/ra mang ludi

3. Ngan chdan mét hanh vi nao do.
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4. Ghi chép ndi dung tin tirc va hoat dong thong qua buc tuong ltra.
5. Tién hanh do thir gidm sat va canh bao su tan cong ddi v6i mang ludi.

Uu diém va nhugc diém cua birc tuong lira:

Uu diém chu yéu cua viée str dung Firewall dé bao vé mang ndi bd. Cho phép ngudi quan
tri mang xac dinh mot diém khéng ché ngan chan dé phong ngtra tin tac, ké pha hoai, xdm nhép
mang ndi bo. Cim khéng cho cac loai dich vu kém an toan ra vao mang, déng thoi chéng tra su
cong kich dén tir cac duong khac. Tinh an toan mang dugc cing cd trén hé théng Firewall ma
khong phai phan bd trén tit ca may chu ciia mang. Bao vé nhitng dich vu yéu kém trong mang.
Firewall dé dang gidm st tinh an todn mang va phét ra canh bao. Tinh an toan tip trung. Firewall
c6 thé giam di van d¢ khong gian dia chi va che ddu ciu tric ciia mang ndi bd. Tang cudng tinh
bao mat, nhan manh quyén s¢ hiru. Firewall duoc sir dung dé quan 1y luu luong tir mang ra ngoai,
xay dung phuong an chdng nghén.

Nhuwoe diém 12 han ché dich vu c6 ich, vi dé nang cao tinh an toan mang, ngudi quan tri
han ché hodc dong nhiéu dich vu ¢6 ich cua mang. Khong phong ho duogc su tan cong cua ké pha
hoai trong mang ndi bo, khong thé ngin chan su tan cong théng qua nhitng con dudng khac ngoai
bic tudng Itra. Firewall Internet khong thé hoan toan phong ngira dugc sy phat tin phan mém
hoic tép di nhiém virus.

7.3.3. Cac loai Firewall

Firewall loc goi thuong 1a mot bo dinh tuyén co loc. Khi nhan mot goi dir lidu, nd quyét
dinh cho phép qua hodc tir chéi bang cach thdm tra gbi tin dé xac dinh quy tic loc gbi dua vao cac
thong tin cua Header dé dam bao qua trinh chuyén phat IP.

Firewall cong mang hai ngan 1a loai Firewall ¢ hai cira ndi dén mang khac. Vi du mot cira
ndi t6i mot mang bén ngoai khong tin nhiém con mdt cua ndi t6i mot mang ndi bd cod thé tin
nhiém. Dic diém 16n nhat Firewall loai nay la goi tin IP bi chan lai.

Firewall che chan (Screening) may chil bit budc c6 su két ndi toi tit ca may chi bén ngoai
v6i may chu kién ¢, khong cho phép két nbi truc tiép voi may chi ndi bo. Firewall che chin may
chu 14 do bd dinh tuyén loc goi va may chi kién ¢d hop thanh. Hé thong Firewall co cip an toan
cao hon so voi hé théng Firewall loc géi thong thudng vi né dam bao an toan tang mang (loc goi)
va tang tng dung (dich vu dai 1y).

Firewall che chin mang con: Hé thng Firewall che chin mang con dung hai bd dinh tuyén
loc goi va mot may chi kién ¢d, cho phép thiét 1ap hé théng Firewall an toan nhét, vi né dam bao
chirc ning an toan ting mang va tang tmg dung.

7.3.4. Ky thuat Fire wall

Loc khung (Frame Filtering): Hoat dong trong ting 2 ctia mé hinh OSI, c6 thé loc, kiém tra
duoc & muc bit va ndi dung cua khung tin (Ethernet/802.3, Token Ring 802.5, FDDI,...). Trong
tang nay cac khung dit liéu khong tin cdy sé& bi tir chdi ngay trude khi vao mang

Loc goi (Packet Filtering): Kiéu Firewall chung nhit 14 kiéu dua trén tang mang cua mo
hinh OSI. Loc géi cho phép hay tir chdi géi tin ma né nhan duge. N6 kiém tra toan bo doan di
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lidu dé quyét dinh xem doan dir li¢u d6 c6 thoa man mdt trong s6 cac quy dinh cua loc Packet hay
khong. Cac quy tic loc Packet dwa vao cac thong tin trong Packet Header.

Néu quy tic loc Packet dugc thoa man thi géi tin duoc chuyén qua Firewall. Néu khong s&
bi bo di. Nhu vay Firewall c6 thé ngin can cac két ndi vao hé thong, hodc khoa viéc truy cap vao
hé thong mang ndi bo tir nhitng dia chi khong cho phép.

Mot sb Firewall hoat dong ¢ ting mang (twong tw nhu mot Router) thudng cho phép toc do
xtt Iy nhanh vi chi kiém tra dia chi IP nguén ma khong thyc hién 1énh trén Router, khong xac dinh
dia chi sai hay bi cAm. N6 st dung dia chi IP nguén lam chi thi, néu mot g61 tin mang dia chi
ngudn 14 dia chi gia thi n6 s& chiém dugc quyén truy nhap vao hé théng. Tuy nhién c6 nhidu bién
phap k¥ thuét c6 thé duoc ap dung cho viée loc goi tin nhiam khic phuc nhugce diém trén, ngoai
truong dia chi IP dugc kiém tra, con co cac thong tin khac dugc kiém tra véi céc quy tac duoc tao
ra trén Firewall, cdc thong tin nay c6 thé 1a thoi gian truy nhap, giao thirc sir dung, cong ...

Firewall kiéu Packet Filtering c6 2 loai:

a. Packet filtering Fire wall: Hoat dong tai ting mang cia mo hinh OSI hay ting IP trong
mo hinh TCP/IP. Kiéu Firewall nay khong quan 1y dugc cac giao dich trén mang.

b. Circuit Level Gateway: Hoat dong tai tang phién (Session) cia mo hinh OSI hay tang
TCP trong mé hinh TCP/IP. L4 loai Firewall xir Iy bao mét giao dich giira hé théng va ngudi ding
cudi (VD: kiém tra ID, mat khéu...) loai Firewall cho phép luu vét trang thai cta ngudi truy nhép.

7.3.5. Ky thuat Proxy

La hé théng Firewall thuc hién cac két ndi thay cho cac két ndi truc tiép tir may khach yéu
cz‘iu.Proxy hoat dong dua trén phﬁn mém. Khi mét két ndi tir mot nguoi su dung nao do dén mang
su dung Proxy thi két ndi d6 sé& bi chan lai, sau d6 Proxy s€ kiém tra céac truong c6 lién quan dén
yéu cau két ndi. Néu viéc kiém tra thanh cong, co nghia 1a cac truong thong tin dap ing dugc cac
quy tac di dit ra, no s& tao mot cau két ndi gitta hai node véi nhau. Uu diém cua kiéu Firewall
loai nay 1a khong ¢ chirc ning chuyén tiép cac goi tin IP, va c¢6 thé diéu khién mot cach chi tiét
hon céc két nbi thong qua Firewall. Cung cap nhiéu cong cu cho phép ghi lai cac qua trinh két ndi.
Céc goi tin chuyén qua Firewall déu duoc kiém tra k¥ ludng voi cac quy tic trén Firewall, diéu
nay phai tra gia cho toc do xir 1y

Khi mot may chii nhan cac géi tin tir mang ngoai rdi chuyén chiing vao mang trong, sé tao
ra mot 16 hong cho cac ké pha hoai (Hacker) xdm nhdp tir mang ngoai vao mang trong. Nhugc
diém cta kiéu Firewall nay 13 hoat d6ng dua trén trinh tng dung uy quyén (Proxy).

7.4. Mang riéng 40 VPN (Virtual Private Networks)
7.4.1. Khaii niém mang riéng do

Mang may tinh ban déu duoc trién khai véi 2 k¥ thuat chinh: duong thué riéng (Leased
Line) cho cac két ndi cb dinh va duong quay sb (Dial-up) cho cac két ndi khong thudng xuyén.
Céc mang nay c6 tinh bao mét cao, nhung khi luu lugng thay doi va doi hoi tbe d6 cao nén da
thuc ddy hinh thanh mot kiéu mang dir liéu méi, mang riéng ao. Mang riéng ao dugc xay dung
trén cac kénh 16gich co tinh “d40”. Xu hudng héi tu ciia cdc mang trén nén NGN tao diéu kién cho
su xuat hién nhiéu dich vu méi, trong do6 co6 dich vu mang riéng ao.
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Mang riéng 4o 13 mot mang may tinh, trong d6 cac diém cua khach hang duoc két ndi véi
nhau trén mot co sé ha tang chia s¢ v&i cling mot chinh sach truy nhap va bao mat nhu trong
mang riéng. Co 2 dang chinh mang riéng 40 VPN la: Remote Access VPN , Site - to - Site VPN
(Intranet VPN va Extranet VPN).

Remote Access VPN (Client - to - LAN VPN) cho phép thuc hién cac két ndi truy nhap tir xa
d6i v&i nguoi sir dung di dong (may tinh ca nhan hodc cac Personal Digital Assistant) véi mang
chinh (LAN hoic WAN) qua duong quay s6, ISDN, dudng thué bao sé DSL.

Site- to - Site VPN dung dé két ndi cac mang tai cac vi tri khac nhau thong qua két ndi VPN.
C6 thé chia loai nay ra 2 loai khac: Intranet VPN va Extranet VPN. Intranet VPN két ndi cac van
phong & xa v6i tru s& chinh thuong 1a cdc mang LAN véi nhau. Extranet VPN la khi Intranet VPN
cua mot khach hang mé rong két ndi voi mot Intranet VPN khac.

Béo mat 1a mot yéu t6 quan trong bao dam cho VPN hoat dong an toan va hiéu qua. Két
hop véi cac thu tuc xac thue nguoi dung, dir liéu duoc bao mat thong qua cac két ndi dudng ham
(Tunnel) duoc tao ra trudce khi truyén dir liéu. Tunnel 13 két ndi 4o diém - diém (Point to Point) va
lam cho mang VPN hoat dong nhu mot mang ri€ng. Dir li€u truyén trén VPN ¢6 thé duge mi hoa
theo nhiéu thuat toan khac nhau véi cac o bao mat khac nhau. Nguoi quan tri mang co thé lua
chon tuy theo yéu ciu bao mat va téc do truyén dan. Giai phap VPN dugc thiét k& phu hop cho
nhing t6 chirc c6 xu huéng ting kha nang thong tin tir xa, cac hoat dong phan bd trén pham vi dia
1y rong va c6 cac co so dir lidu, kho dit liéu, hé thong thong tin dung riéng voi yéu cau dam bao an
ninh cao.

Chat lugng dich vu QoS, cac thoa thuéan (Service Level Agreement-SLA) voi cac ISP lién
quan dén d¢ tré trung binh cua gbi trén mang, hodc kém theo chi dinh vé gidi han dudi ciia bang
thong. Bao dam cho QoS 1a mét viéc can dugc thdng nhat vé phuong dién quan 1y dbi véi cac
ISP. TAt ca cac giao thuc st dung trong mang VPN, céac goi dir liu I[P dugc ma hoa (RSA RC-4
trong PPTP hodc ma khoa cong khai khéac trong L2TP, IPSec) va sau d6 dong goi (ESP), thém
tiéu dé IP mdi dé tao dudong ham trén mang IP cong cong. Nhu vay, khi goi tin MTU bi thét lac
trén mang IP cong cong thi thong tin trong d6 di duoc ma hoa nén ké pha hoai kho c6 thé do
tim thong tin thyc sy chira trong ban tin. Trong cac giao thuc PPTP va L2TP, ma hoa goi tin da
duoc thyc hién tr nguoi dung cho dén may chu ciaa VPN. Viéc méat mat g6i tin dan dén viéc
phai truyén lai toan bo géi tin, diéu nay giy nén do6 tré chung ddi véi VPN va anh huéng dén
QoS cua mang VPN.

7.4.2. Kién tric cia mang riéng o
Hai thanh phan co ban cua Internet tao nén mang riéng ao VPN, d6 1a:
e Duodng ham (Tunnelling) cho phép lam “40” mdt mang riéng.

e Céc dich vy bao mat da dang cho phép dir li¢u mang tinh riéng tu.
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Client A Server
.

S —) &
‘ Security v Security

Gateway 1 Gateway 2

Dia chi nguon'

A | B|Data » 1|1 2| A| B |Data » A | B | Data
v -
Pia chi dich

Puoc ma hoa

Hinh 7.3: Ciu triic mot dwong ham

Puwong ham: 1a két ndi giita 2 diém cudi khi can thiét. Khi két ndi ndy s& duoc giai phong
khi khong truyén dir liéu danh bang théng cho cac két ndi khac. Két ndi nay mang tinh 16gich
“a0” khong phu thudc vao cAu tric vat Iy cia mang. N6 che giéu cac cac thiét bi nhu bo dinh
tuyén, chuyén mach va trong sudt ddi voi ngudi dung.

Client VPN Server

47
\

Security Security

Gateway 2

e

Gateway 1

Hinh 7.4: Pudong him trong cac ciu triic LAN va Client.

Puong ham dwoc tao ra bang cach dong goi cac goi tin (Encapsulate) dé truyén qua
Internet. Pong gbi c6 thé ma hoa gbi gbe va thém vao tidu dé IP méi cho goi. Tai diém cudi, cong
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Dinh
dang goi tin tao duong ham: IP Header, AH, ESP, Tiéu dé va di liéu.

Puong hdm c6 2 loai: Thuong truc (Permanent) va tam thoi (Temporary hay Dynamic).
Thong thudng cac mang riéng a0 VPN str dung dang duong ham dong. Puong ham dong rat hiéu
qua cho VPN, vi khi khong c¢6 nhu cau trao doi thong tin thi duoc huy bo. Pudong ham cé thé két
nbi 2 diém cubi theo kiéu LAN- to - LAN tai cic cong bao mat (Security Gateway), khi d6 ngudi
dung trén cac LAN c6 thé su dung dudng ham nay. Con d6i voi trudng hop Client- to - LAN, thi
Client phai khoi tao viéc xdy dung dudng ham trén may nguoi ding dé thong tin voi cong bao
mat dé dén mang LAN dich.

7.4.3. Nhirng wu diém ctia mang VPN

Chi phi: Cong nghé VPN cho phép tiét kiém dang ké chi phi thué kénh riéng hodc cac cudc
goi duong dai bang chi phi cudc goi ndi hat. Hon nita, sir dung két nbi dén ISP con cho phép vira
st dung VPN vura truy nhap Internet. Cong nghé VPN cho phép st dung bang thong dat hiéu qua
cao nhit. Giam nhiéu chi phi quan 1y, bao tri hé thong.

Tinh bdo mdt: Trong VPN st dung co ché dudong ham (Tunnelling) va céac giao thirc tang 2
va téng 3, xac thuc nguoi dung, kiém soat truy nhap, bao mat dir licu béng ma hoa, vi vdy VPN c6
tinh bao mat cao, giam thiéu kha ning tan cong, that thoat dir licu.

Truy nhdp dé dang: Nguoi sir dung trén VPN, ngoai viéc sir dung cac tai nguyén trén VPN con
duoc str dung cac dich vu khac ciia Internet ma khong can quan tam dén phan phirc tap & ting dudi.

7.4.4. Giao thirc PPTP (Point to Point Tunnelling Protocol)

PPP 14 giao thic tang 2-Data link, truy nhdp mang WAN nhu HDLC, SDLC, X.25, Frame
Relay, Dial on Demand. PPP c6 thé sit dung cho nhiéu giao thirc 16p trén nhu TCP/IP,
Novell/IPX, Apple Talk nho str dung NCP - Network Control Protocol. PPP str dung Link Control
Protocol dé thiét lap va diéu khién céac két nbi. PPP str dung giao thurc xac thuc PAP hoac CHAP.

PPTP duya trén PPP dé thuc thi cac chitc nang sau:
- Thiét 1ap va két thiic két ndi vat Iy.
- Xéc thyc nguoi dung
- Tao goi dix li¢u PPP.
7.4.5. Giao thurc L2F (Layer Two Forwarding Protocol)

Giao thirc L2FP do hing Cisco phit trién, ding dé truyén cac khung SLIP/PPP qua Internet.
L2F hoat dong ¢ ting 2 (Data Link) trong mé hinh OSI. Ciing nhu PPTP, L2F dugc thiét ké nhu
13 mot giao thirc Tunnel, str dung cac dinh nghia dong goi dit liéu riéng cua né dé truyén cac goi
tin & muc 2. Mot su khac nhau gitra PPTP va L2F 1a tao Tunnel trong giao thire L2F khong phu
thudc vao IP va GRE, diéu nay cho phép né 1am viéc v6i cac moi truong vat 1y khac nhau.

Ciing nhu PPTP, L2F sir dung chirc ning cua PPP dé cung cip mot két ndi truy cap tir xa va
két ndi nay co thé duoc di qua mot tunnel thong qua Internet dé t6i dich. Tuy nhién L2TP dinh
nghia giao thirc tao tunnel riéng ctia nd, dua trén co cdu cua L2F. Co cdu nay tiép tuc dinh nghia
viée truyén L2TP qua cac mang chuyén mach géi nhu X25, Frame Relay va ATM. Mic du nhiéu
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cach thyc hién L2TP tap trung vao viéc sir dung giao thirc UDP trén mang IP, ta van c6 kha ning
thiét 1ap mot he théng L2TP khong st dung IP. Mot mang sir dung ATM hodc Frame Relay cling
¢6 thé duoc trién khai cho cac tunnel L2TP.

7.4.6. Giao thirc L2TP (Layer Two Tunnelling Protocol)

Giao thire L2TP dugc st dung dé xac thuc nguoi st dung Dial-up va Tunnel cac két nbi
SLIP/PPP qua Internet. Vi L2TP 1a giao thirc 16p 2, nén hd tro cho nguoi st dung cac kha ning
mém déo nhu PPTP trong viéc truyén tai cac giao thirc khong phai 1a IP, vi du nhu 1a IPX va
NETBEUL

PPP L2TP
A 4 A 4 A
| Giao thirc Giao thirc|
AH ESP
v \ 2R
Giai thuat Giai thuat
Ma4 hoa Xac thuc
v » | Quanly khoa | v
v

Hinh 7.5: Kién tric cia L2TP.

L

ISP L2TP Acces L2TP Network
Concentratcy Server

&S i

©

Delivery media Header (IP, ATM,X25)

PPP Framing L2TP Header LAN

media Header

PPP, Payload packets Ethernet

IP, IPX and NetBeui Datagram

Hinh 7.6: Qua trinh chuyén géi tin qua Tunnel L2TP
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Bao mdt trong L2TP: Viéc xac thuc nguoi dung trong 3 giai doan: Giai doan 1 tai ISP, giai
doan 2 va giai doan 3 (tuy chon) tai may chii mang riéng. Trong giai doan 1, ISP ¢6 thé sir dung
s6 dién thoai ctia nguoi dung hodc tén ngudi ding dé xac dinh dich vu L2TP va khoi tao két ndi
duong ham dén may chii cia VPN. Khi dudng ham duoc thiét 1ap, LAC cta ISP chi dinh mot s6
nhan dang cudc goi (Call ID) méi dé dinh danh cho két ndi trong duong ham va khoi tao phién
lam viéc bang cach chuyén thong tin xac thuc cho may chit VPN. May chu VPN tién hanh tiép
budc 2 la quyét dinh chép nhan hay tr chdi cudce g0i1 dua vao cac thong tin xac thuc tr cudc goi
ctia ISP chuyén dén. Thong tin d6 c6 thé mang CHAP, PAP, EAP hay bét ct thong tin xéac thuc
nao. Sau khi cudc goi duoc chép nhan, may chu VPN c6 thé khai dong giai doan 3 tai 16p PPP,
bude ndy twong tr nhu may chi xac thuec mot ngudi ding quay sb truy nhap vao thiangr may chi.

Viée sir dung cac giao thic xac thuc don gian nhung khong bao mat cho cac ludng dir liéu
diéu khién va thong bao dir liéu tao k& ho cho viéc chén géi dir lidu dé chiém quyén diéu khién
duong ham, hay két ndi PPP, hoac pha v& viéc dam phan PPP, ldy cap mat khau nguoi ding. Ma
hoa PPP khong c6 xac thuc dia chi, toan ven dit liéu, quan 1y khoa nén bao mat nay yéu khong an
toan trong kénh L2TP. Vi vay, dé c6 dugc xac thyc nhu mong mudn, can phai phan phdi khoa va
¢6 giao thirc quan 1y khoa. V& ma ho4, st dung IPSec cung cap bao mat cao dé bao vé goi mirc IP,
tdi thiéu cling phai duoc thuc hién cho L2TP trén IP. Viéc quan ly khoa dugc thuc hién thong qua
lién két bao mat - Security Association( SA). SA giap 2 dbi tuong truyén thong xac dinh phuong
thirc ma hod, nhung viéc chuyén giao khod lai do IKE thuc hi¢n. N§i dung nay s€ dugc noi rd hon
trong giao thuc IPSec.

7.4.7. Giao thuc IPSEC

IPSec bao dam tinh tin cay, tinh toan ven va tinh xac thuc truyén dir liéu qua mang IP
cong cong. IPSec dinh nghia 2 loai tiéu dé cho goi IP didu khién qua trinh xac thuc va mi hoa:
mét 1a xac thyc tiéu dé Authentication Header (AH), hai 1a dong goi bao mat tai Encapsulating
Security Payload (ESP). Xac thyuc tiéu & AH dam bao tinh toan ven cho tiéu dé goi va dir liéu.
Trong khi d6 dong go6i bao mat tai ESP thuc hién ma hoa va dam bao tinh toan ven cho goi dit li¢u
nhung khong bao vé tiéu dé cho goi IP nhu AH. IPsec sir dung giao thirc Internet Key Exchange
IKE dé thoa thuan lién két bao mat SA gitra hai thuc thé va trao ddi céc thong tin khoa. IKE can
duogc st dung phﬁn 16n cac tng dung thuc té dé dem lai thong tin lién lac an toan trén dién rong.

* Xac thue tiéu dé AH: AH mét trong nhiing giao thirc bao mat IPsec dam bao tinh toan
ven cho tiéu dé goi va dir liéu ciing nhu viéc ching thuc ngudi sir dung. N6 dam bao chong phat
lai va chdng xam nhap trai phép nhu mot tiiy chon. Trong nhitng phién ban du ciia IPsec dong
201 bao mat tai ESP chi thuc hién ma hoa ma khong c6 chung thuc nén AH va ESP duoc dung két
hop con & nhimng phién ban sau ESP di c6 thém kha ning chung thyc. Tuy nhién AH van duoc
dung do dam bao viéc chirng thuc cho toan bd ti€u dé va dit liéu cling nhu vi¢c don gidn hon débi
v6i truyén tai dir liéu trén mang IP chi yéu ciu ching thuyc.

AH c¢6 hai ché do: Transport va Tunnel. Ché d6 Tunnel AH tao ra tiéu dé IP cho mdi g6i
con & ché d6 Transport AH khong tao ra tiéu d& IP méi. Hai ché do AH luén dam bao tinh toan
ven (Integrity), ching thuc (Authentication) cho toan bd goi.

* X ly dam bao tinh toan ven: [Psec dung thuat todn ma ching thuc thong bao bam
HMAC (Hash Message Authentication Code) thuong 1a HMAC-MDS5 hay HMAC-SHA-1. Noi
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phat gia tri bam duoc dua vao goi va giri cho noi nhan. Noi nhan sé téi tao gia tri bam bang khoa
chia sé va kiém tra su tring khop gia tri bim qua d6 dam béo tinh toan ven cta géi dit liéu. Tuy
nhién IPsec khong bao vé tinh toan ven cho tat ca cac truong trong tidu dé cia IP. Mot s6 trudng
trong tiéu dé IP nhu TTL (Time to Live) va truong kiém tra tiéu dé IP co thé thay doi trong qua
trinh truyén. Néu thuc hién tinh gia tri bam cho tit ca cac trudng cua tiéu dé IP thi nhimng trudong
dd néu & trén s& bi thay doi khi chuyén tiép va tai noi nhan gia tri bim s& bi sai khac. Dé giai
quyét van dé nay gia tri bam s& khong tinh dén nhing trudng cua tiéu dé IP c6 thé thay ddi hop
phap trong qua trinh truyén.

* ESP ciing c6 hai ché d9: Transport va Tunnel. Ché d6 Tunnel ESP tao tiéu dé IP m&i cho
moi goi. Ché do nay co thé ma hoa va dam bao tinh toan ven cua dit liéu hay chi thuc hi¢n ma hoa
toan bo goi IP gdc. Viéc mi hoa toan bd goi IP (gém ca tiéu dé IP va tai IP) giup che duoc dia chi
cho goi IP gbc. Ché d6 Transport ESP dung lai tiéu d& cua goi IP g chi ma hoa va dam bao tinh
toan ven cho tai cua goi IP géc. Ca hai ché @6 chung thuc dé dam bao tinh toan ven dugc luu &
truong ESP Auth.

* Xir Iy ma héa: ESP dung hé mat dbi xtmg dé ma hoa géi dit lidu, nghia Ia thu va phat déu
ding cting mot loai khoa dé ma héa va giai ma dit liéu. ESP thudng dung loai ma khdi AES-CBC
(AES-Cipher Block Chaining), AES-CTR (AES Counter Mode) va 3DES

* Trao d6i khoa ma hoa IKE (Internet Key Exchange): Trong truyén thong st dung giao
thirc IPsec phai c¢6 sy trao doi khoa giira hai diém két cudi, do d6 doi hoi phai ¢6 co ché quan 1y
khoa. Co hai phuong thirc chuyén giao khéa dé 1a chuyén khoa bang tay va chuyén khoa bang
giao thuc IKE. M6t hé¢ théng IPsec phu thudc phai hd tro phuong thirc chuyén khoa bang tay.
Phuong thirc chia khoa trao tay ching han khoa thuong mai ghi trén gidy. Phuong thirc nay chi
phu hop véi s6 luong nho céac Site, d6i voi mang 16n phai thyc hién phuong thirc quan 1y khoa tu
dong. Trong IPsec nguoi ta dung giao thue quan 1y chuyén khoa IKE (Internet Key Exchange).
IKE c6 céc kha nang sau :

- Cung cép cac phuong tién cho 2 bén str dung céac giao thirc, giai thut va khoa.
- Pam bao ngay tir luc bat dau chuyén khoa.
- Quaén Iy cac khoa sau khi chung duoc chip nhan trong tién trinh thoa thuan.
- Pam bao cac khoa duoc chuyén mot cach bao mat.
7.4.8. Ung dung ESP va AH trong cAu hinh mang

* ESP trong cidu hinh Gateway-to-Gateway: Trong cau hinh nay sé& thiét lap két ndi co
IPsec dé ma hoa va dam bao tinh toan ven cua dit liéu giita hai diém A va B (diém két cudi A
dung Gateway A trén mang A, diém két cudi B dung Gateway B trén mang B).

151



Chuwong 7: An toan mang

Internet

VPN Gateway

4

Hinh 7.7 C4u hinh Gateway -to-Gateway

* ESP va AH trong cAu hinh Host-to-Host: Trong cau hinh nay sé& thiét 1ap két ndi c6
[Psec dé& ma hoa va dam bao tinh toan ven cua dit liéu gitra hai diém A va B. Tuy thudc va nhu
cau bao mat ¢6 thé dung ESP hay AH.

Internet

Host VPN Gateway

Hinh 7.8 CAu hinh Host-to-Host

7.4.9. So sanh cac giao thirc VPN

311122 Uu diém Nhuoc diém Str dung trong mang
Chuén giao thtrc ranh. Khong quan Iy NSD. Phan mém t6t nhéat cho
Hoat dong doc lap cho cac | Khong kha nang tuong cac giai phap C?@C quyén
ung dung murc caohon. tdc gilta cac nha cung | cUa nha cung cap doi }’Gi

IPSec | Gidu dia chi mang khong st cap. viéc truy nhap i xa bang

dung dich dia chi mang NAT. | Khong ho trg giao dién. quay so.

Pép tmg sy phét trién cac ky | ( Desktop support)
thuat ma hoa .
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Chay trén Wind NT, 95 ,98.
Cung cip End to End va dinh
huéng duong him két ndi
node - to - node.

Cac dic diém gia tri duoc
thém vao phd bién cho truy
cap tur xa.

Xac thuc trén nén Windows.

Khong cung cip méd hoa
dir ligu tor nhiing may
chu truy cap tur xa.

Mang tinh doc quyén,
yéu cau may chu chay
Win NT dé két thic
nhitng dudng ham.

Chi su dung ma hoa

Dugc dung tai cic may
chu truy nhép tr xa dinh
dudng ham proxy.

C6 thé duoc dung giita
cac van phong ¢ xa co
may chit Win NT dé chay
may chu truy cdp tu xa va
dinh tuyén RRAS.

Frame Relay.

Str dung IPSec i¢c ma hoa.

doan cuoi.

PPTP | 11 ning da giao thirc, RSA RC- 4. C6 thév dung chp nhing
may dé ban Win9x hay

Str dung ma hoa RSA RC-4. méy tram ding Win NT.
Cho phép dinh dudng ham da | Khong c6 ma hoa Dung cho truy cép tir xa
giao thirc. Xac thue NSD yéu. tai POP.

L2F | Co nhiéu nha cung cap. Khong didu khién ludng

cho duong ham.

Két hop PPTP va L2TP. Chua duoc cung cép | Dung cho truy nhap tir xa
Chi cAn mdt g6i dua trén | trong nhiéu san pham. tai POP.

L2TP | mang dé€ chay trén X.25 va | Khong bdo mat ¢ giai

Cau héi va bai tap

1.
2.
3.
4

e A

9.

Tong quan vé an ninh mang

An toan mang la gi

Céc dac trung k¥ thuat cua an toan mang

Xac thuc (Authentification), Tinh kha dung (Availability), Tinh bao mat (Confidentialy),
Tinh toan ven (Integrity), Tinh khéng ché (Accountlability)

Céc 16 hong va diém yéu ciia mang: LS hong loai C, L6 hong loai B, LS hong loai A

Céc phuong thirc tAn tin cong mang

Céc bién phéap phat hién hé thong bi tin cong

Mot s6 phuong thirc tan cong mang phd bién: Scanner, Bé khod (Password Cracker),

Trojans, Sniffer

Téng quan vé bao vé thong tin bing mat ma (Cryptography)

10. Firewall, vu diém va nhuogc diém cua Fire wall

11. Cac loai Firewall

12. K¥ thuat Fire wall
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13
14

15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.

. K¥ thuat Proxy

. Mang riéng ao VPN (Virtual Private Networks): khai niém mang riéng 4o va kién tric
cua mang riéng 4o

Céc thanh phan co ban clia mang riéng ao VPN:

Nhitng vu diém ctia mang VPN

Giao thttc PPTP (Point to Point Tunnelling Protocol)

Qua trinh két ndi cua PPTP: Tao két ndi PPP, tao két ndi diéu khién PPTP, Tmyén dir
liéu qua Tunnel PPTP

Bao mit trong PPTP

Giao thtrc L2F (Layer Two Forwarding Protocol)

Giao thirc L2TP (Layer Two Tunnelling Protocol)

Bao mat trong L2TP

Giao thirc IPSEC

Ung dung ESP va AH trong c4u hinh mang

So sanh cac giao thirc VPN



Cdc tir viét tat

CAC TU VIET TAT
AAL ATM Adaptation Layer
ANSI American National Standard Institute
ABM Asynchronous Balance Mode
ACK Acknowledgement
ACSE Association Control Service Element
ADCCP Advanced Data Communication Control Procedures
AE Application Element
AFI Authority and Format Identifier.
AFP AppleTalk Filing Protocol.
AlIX Advanced Interactive Executive
ALU Aritmetic Unit
AM Amplitude Modulation
ANSI American National Standard Institute
APDU Application Protocol Data Unit
API Application Program Interface
APPC Advanced Program to Program Communications
APPN Advanced Peer to Peer Networking
ARCnet Attached Resolution Protocol
ARP Address Resolution Protocol.
ARPA Advanced Research Projects Agency
ARQ Automatic Repeat Request
ASCII American Standard Code For Information Interchange
ASDU Application Service Data Unit
ASE Application Service Element
ASM Address Space Manager
ASN.1 Abstract Syntax Notion One
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ASP AppleShere Protocol.

AS Autonomous System

ATM Asynchronouse Transfer Mode

ATP AppleTalk Transaction Protocol

BBS Bulletin Broad System

BCC Block Check Character

BCS Basic Combined Subnet

BECN Backward explicit Congestion Notification

BER Basic Wncoding Rules

BERT Bit Error Ratio Test

B-ISDN Broadband Intergrated Services Digital Network.
BGP Border Gateway Protocol

BRI Basic Rate Interface.

CASE Common Application Service Element

CATV Community Antena Television

CCITT International and Telephone Consultative Committe.
CCRSE Commitment, Concurrency and Recovery Service Element
CD-ROM Computer Disk Read Only Memory.

CEPT Conference of European Postal and Telecommunications Administration
CICS Customer Information Control System.

CLNP Connectionless Network Servicess

CLNS Connectionless Mode Network Service

CMIP Common Management Information Protocol.
CMOT CMIP Over TCP/IP.

CRC Cyclic Redundancy Code.

CSMAJCA | Carrier Sense Multiple Access / Collision Avoidance
CSMA/CD Carrier Sense Multiple Access / Collision Dectection
CSU/DSU Channel Service Unit/Digital Service Unit
CSU/DSU Channel Services Network/Digital Services Unit.
C/IR Command/ Request
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DAP Data Access Protocol.

DAS Dual Attached Stations.

DCE Data Circuit Terminating Equipment
DDCMP Digital Data Communication Message Protocol
DDCMP Digital Data Communications Protocol.

DDM Distributed Data Management

DDM Distributed Data Management.

DES Dataencryption Standard.

DFC Data Flow Control.

DHCP Dynamic Host Configuable Protocol.

DIA Document Interchange Architecture.

DIA Document Interchange Architecture.

DIP Dual In Line Packege

DIX Digital Intel Xerox.

DLC Data Link Control

DE Discard Eligibility

DLE Data Link Escape.

DMA Direct Memory Mapping.

DNA Digital Network Architecture.

DNS Domain Name System.

DNS-MX Mail Routing and the Domain System.

DOD Derpartment Of Defense.

DQDB Distributed Queue Dual Bus.

DS Directory Services.

DSP Domain Specific Part.

DTAM Document Transfer, Access and Management.
DTE Data Terminal Equipment.

DTP Distributed Transaction Processing.

EA Extend Address

EBCDIC Extended Binary Coded Decimal Interchange Code.
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EGP Exterior Gateway Protocol

ECMA European Computer Manufacturers Association.
EIA Electronic Industries Association

FECN Forward Explicit Congestion Notification
FCS Frame Check Sequence.

FDDI Fiber Distributed Data Interface.

FDM Frequency Division Multipling.

FEA Frame Relay Adaptor.

FM Frequency Modulation.

FR Frame Relay

FRAD Frame Relay Access Device

FRND Frame Relay Network Device

FR UNI Frame Relay User to Network Interface
FTAM File Transfer Access and Management.
FTP File Transfer Protocol.

GGP Gateway to gateway Protocol.

GOSIP Goverment OSI Profil.

HDLC High Level Data Link Control.

HIPPI High Performance Parellet Interface.
HTML Hyper Text Markup Language.

HTTP Hyper Text Transfer Protocol.

IAS International Alphalbet Number 5.

IANA Internet Assigned Numbers Authority
ICMP Internet Control Message Protocol.

IDI Initial Domain Identifier.

IDP Initial Domain Part.

IEEE Institute of Electrical and Electric Engineers.
IETF Internet Engineering Task Force

IGP Interior Gateway Protocol.

IMS Information Management System.
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INTERNIC Internet Netwowrk Information Center.
IP Internet Protocol.

IPL Initial Program Load.

IPX Internetwork Packet Exchange.

ISA Industry Standard Architecture .
ISDN Intergrated Services Digital Network
ISO International Standard Organization.
ISP Internet Service Provider

ITU International Telecommunications Union.
JTM Job Transfer and Management.

LAN Local Area Network.

LAP-B Link Access Procedure Balanced
LAP-D Link Access Procedure Dchannel.
LED Ligh Emiting Diode.

LLAP LocalTalk Link Access Protocol.
LLC Logical Link Control.

LPDU Link Protocol Data Unit.

LSAP Link SAP.

LSDU Link Service Data Unit.

LSL Link Support Layer.

LU Logical Unit.

MAC Media Access Control.

MAN Metropolitan Area network.

MAP Manufacturing Automation Protocol.
MAU Multistation Access Unit.

MCA Micro Channel Architecture.

MHS Message Handling System.

MIB Management Information Base.
MLID Multiple Link Interface Driver.
MMS Manufacturing Messaging Service.
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MODEM Mudulation Demodulation.

MUX Multiplexer.

NAK Negative Acknowledgment.

NAU Network Addressable Unit.

NAU Network Address Unit.

NBS National Bureau of Standard.

NCP Netware Core Protocol.

NDS Network Operating System.

NFS Network File System.

NFS Network File System.

NIC Network Interface Card.

NLM Netware Loadable Modules.

NLSP Network Link Services Protocol.
NMS Network Management System.
NNI Network to Network Interface
NPDU Network Protocol Data unit.
NREN National Research and Education Network.
NRM Normal Response Mode

NRZ Non Return to Zero.

NS Network Services.

NSAP Network SAP.

NSDU Network Service Data Unit.

NSP Network Services Protocol.

NAT Network Address Translation

NFS Network File System

NIS Network Information System
NVTS Network Virtual Terminal Service.
oC Optical Carrier.

oDl Open Data Link Interface.

ODIF Office Document Interchane Format.
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OPA Office Document Architecture.

0OS Operating System.

OSF Open Software Foundation.

oSl Open Systems Interconnection..

OSPF Open Shortest Path First.

PA Point of P Attachement.

PAD Packet Assembler Disassembler.

PAP Printer Access Protocol.

PBX Pripheral Component Interconnection.
PDN Public Data Network.

PDU Protocol Data Unit.

PE Presentation Entity.

POP Post Office Protocol.

POSIX Portable Operating System Interface Exchange.
PPDU Presentation Protocol Data Unit.

PPP Point to Point Protocol.

PPTP Point to Point Tunneling Protocol
PPSDN Public Packet Switched Data Network.
PRI Primary Rate Interface.

PSAP Presentation Service Access Point.
PSDN Packet Switched Data Network..
PSDU Presentation Service Data Unit.

PSTN Public Switched Telphone network.
PTT Post, Telphone and Communications.
PU Physical Unit.

PVC Permanent Virtual Circuit.

QO0S Quality Of Service

RARP Reverse Address Resolution Protocol
RAID Redundant Array of Inexpensive Drives.
RARP Reverse Address Resolution Protocol.
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RAS Remote Access Services.

RDA Remote Database Access.

RFC Request For Command.

RFNM Ready For Next Message.

RIP Routing Information Protocol.

RISC Reduced Instruction Set Computer.
RNR Receive Not Ready.

ROSE Remote Operation Service Element.
RPC Remote Procedure Call.

RR Receive Ready.

RTMP Routing Table Maintenance Protocol.
RTSE Reliable Transfer Service Element.
SAP Service Access Point.

SAP Service Advertising Protocol.

SAPI SAP ldentifier.

SAS Single Attached Stations.

SCSiI Small Computer Systems Interface.
SDH Synchronouse Digital Hierarchy.
SDLC Synchronouse Data Link Control.

SE Session Entity.

Sl Subnet Identifier.

SLIP Serial Line Internet Protocol.

SMDS Switched Multimegabit Digital Service.
SMTP Simple Mail Transfer Protocol.

SNA System Network Architecture.
SNADS SNA Distribute Service.

SNAP Subnetwork Address Protocol.
SNMP Simple Network Management Protocol.
SONET Synchronouse Optical Network.
SPDU Session PDU.
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SPX Sequenced Packet Exchange.
SQL Structured Query Language.
SSAP Session SAP.

SSL Secure Sockets Layer

SSCP System Services Control Point.
SSDU Session Service Data Unit.
STP Shield Twisted Pair.

SvC Switch Virtual Circuit

TCP Transmission Control Protocol.
TDM Time Division Multiplexing.
TE Transport Entity.

TELNET Telnet Protocol.

TFTP Trivial File Transfer protocol.
TPDU Transport PDU.

TSAP Transport SAP.

TSDU Transport SDU.

UART Universal Asynchronouse Receiver Transmitter.
UDP User Datafram Protocol.

UNI User to Network Interface.
UTP Unshield Twisted Pair.

VvC Virtual Circuit.

VCI Virtual Circuit Identifier.
VLAN Virtaul Local Area Network.
VPI Virtual Path Identifier.

VPN Virtual Private Network.
VTAM Virtual Telecommunication Access Method.
WAN Wide Area network.

www World Wide Web.

XNS Xerox Network Service.
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