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CHUONG 12
MANG CUC BO (LAN: LOCAL AREA NETWORKS)

Mang LAN 1a hé théng thong tin dir liéu cho phép nhiéu thiét bi doc lap thong tin truc
tiép 1dn nhau trong mot ving dia 1y gi6i han.

Kién trac mang LAN gdm 4 dang chinh:
o Ethernet chuan IEEE.
o Token Bus chuan IEEE.
o Token Ring chuan IEEE.
o FDDI (Fiber Distributed Data Interface) chuan Aa SI.
LA4 dung giao thirc (protocol) trén nén HDLC. Tuy nhién, tiy cong nghé ma c6 cac

yéu cau chuyén biét (thi du cong nghé mang vong thi khong giéng nhu truong hop mang sao,
v, v...) nén nhat thiét c6 cac giao thure khac nhau cho tung g dung cu thé.

12.1 DE AN 802 (PROJECT 802)

a am 1985, Ban Computer cua IEEE bt ddu mot dé an, PROJECT 802 nham thiét 1ap
céc chuan cho phép thong tin qua lai giita cac thiét bi tir nhiéu ngudn gdc san xuat khac nhau.
Chuan nay khong nham muyc dich thay thé bat ky phan nao ctia mo hinh OSI ma chi nham
cung cap phuong tién chuyén biét hoa cac chirc ning cua 16p vat 1y, 16p két ndi dir lidu, va
tién dan dén 16p mang nham cho phép két ndi lién mang vdi cac giao thirc mang LA4 khac
nhau.

Néam 1985, Uy ban Computer ciia IEEE phat trién Project 802. Bude dau nham vaio hai
1op cua moé hinh OSI va mot phan cua [6p thu ba.

Quan hé giira Project 802 va md hinh mang OSI: chia 16p két ndi dit liéu thanh hai 16p
con: diéu khién két néi luan 1y (LLC: logical link control) va diéu khién méi truong truy xuat
(MAC: medium access control).

L6p con LLC khong c6 kién tric didc thu; didu nay tuwong tu nhu hau hét cic mang
LA4 dung chuan IEEE. Lép con chira mot s6 cac modun phan biét, mdi modun mang céac
thong tin chuyén biét riéng cho ting tng dung LA4 .

Other layers Other layers
Network Network
Logical link control (LLC) .
F—— - —— = — — Data link
Media access control (MAC)
Physical Physical

Hinh 12.1
Project 802 chia I6p két noi dit liéu thanh hai I6p con khdc nhau: LLC diéu khién ket
noi lugn ly va MAC kiém soat moi truong truy xuat.

4 goai hai 16p con nay, Project con chira mot phan nham quéan 1y két ndi Internet, cho
phép tuong thich cua cac dang LAa va MAa khac nhau vé giao thtrc va trao doi dir li€u.
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Sttc manh cua Project 802 1a tinh modun. Khi chia cac chitc nang quan ly cta mang
LA4 , nguoi thiét ké c6 thé chuan héa cac chirc ning tong quat va chuyén biét hoa cac chirc
nang con lai. Mdi phan 16p duoc xac dinh boi cac sb: 802.1 (két ndi lién mang), 802.2 (LLC)
va 802.3 (MAC: CSMA/CD); 802.4 (Token Bus); 802.5 (Token Ring) va céc phan 16p khac.

Other layers Other layers
[ 802.1 Internet working | Network

[ 802.2 Logical link control (LLC) | Data link
802.3 802.4 802.5 ce o
CSMA/CD Token Bus Token Ring -
Physical
Project 802 0S| Model
Hinh 12.2

IEEE 802.1

Phan clia Project 802.1 nham két ndi lién mang LA4 va MAA4, tuy chua hoan chinh
nhung chuin nay nham giai quyét viéc twong thich giita cc kién tric mang ma khong can
phai thay ddi cac yéu t6 hién hiru nhu cac dia chi, truy cap va co ché khic phuc 15i

IEEE 802.1 la chudn két noi lién mang ding cho LAN
LLC

Thong thuong, mé hinh project 802 ding kién triic khung HDLC rdi chia thanh hai tap
ham. Tap mot chtra dung phan nguoi dung sau cung (end-user) cta khung nhu: dia chi luan
Iy, thong tin vé diéu khién, va dir liu. Cac ham nay thudc IEEE 802.2 logic link control
protocol (LLC). LLC dugc xem 1 phan trén cua 16p lién két dir liéu IEEE 802 va dung cho
cac protocol ctia mang LA4

IEEE 802.2 logic link control protocol (LLC) la phdn mang con phia trén ciia 16p két
noi dir liéu.
MAC

Tap ham thir hai, 13 16p con diéu khién méi truong truy xuit (MAC: medium access
control), giai quyét vé yéu td tranh chip clia mdi truong duge chia xé. Chira cac dic tinh vé
déng bd, co, luu lugng va kiém soat 18i can cho viée di chuyén thong tin tir noi nay dén noi
khéc, cling nhu dia chi vat Iy cia tram nhén ké tiép va chuyén duong (route) cho goi (packet).
Céc giao thic MAC duoc chuyén biét cho timg dang mang LAA (Ethernet, Token ring, va
Token bus, v.v,...)

L6p con MAC 1a 16p con phia duéi ciia 16p két ndi dir licu.

Protocol Data Unit (PDU): Don vi giao thirc dir li€u

Don vi dir liéu cia muc LLC dugce goi 1a PDU, chira 4 truong quen thudc cua HDLC la:
Piém truy cap dich vu dich (DSAP: destination service access point).

Diém truy cap dich vu ngudn (SSAP: source service access point).

Truong diéu khién.

O 0O 0O O

Truong thong tin.
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DSPA va SSPA

DSAP va SSAP 1a cac dia chi duoc LLC dung dé nhan dang giao thic duoc dung trong
phan phat va phan thu dé tao va nhan dir li¢u. Bit dau cua DSAP cho biét khung 1a don hay
nhom. Bit dau ctia SSAP chi cho biét thong tin 1a 1énh hay dép ung cua PDU.

[ psAp | ssAP | Control | Information |

DSAP: Destination service access point
SSAP: Source service access point

| Used for upper — lever addressing |

/IIIIIIII

0 individual 0 command
1 group 1 response

Hinh 12.3
Diu khién
Truong diéu khién ciia PDU thi giéng cac truong diéu khién trong HDLC, nhu thé cac

khung cta PDU c6 thé 1a khung I, khung S, hay khung U va hoat dong véi cac code va thong
tin twong tng voi cac khung cia HDLC.

[ Dsap | ssap | control | Information |
I-Frame | o | [ [ [ pr | [ | | P/F Pollfinal bit
N(S) Sequence number
NE©S) N(R) of frame sent
S - Frame | 0 | 0 | | | PIF | | | | N(R) Sequence number
of next frame expected
Code N(R)
Code Code for supervisory or
U - Frame | 1 | 1 | | | PIF | | | | unnumbered frames
Code Code
Hinh 12.4

PDU khong c6 truong flags, khong CRC, va cling khong c6 dia chi tram, céc truong nay
duoc thém vao ¢ phan cudi cua 16p con thir 2 (16p MAC)

12.2 ETHERNET

IEEE 802.3 hd trg chudn LA4 do Xerox dé ra dau tién va sau do dugec mé rong nho
mdt lién doanh gitra Digital Equipment Corporation, Intel Corporation va Xerox. Chuan nay
duoc goi 1a Ethernet.

IEEE 802.3 dinh nghia hai hang muyc: baseband va broadband. T base chi rang tin
hiéu sb (trudng hop nay 1a phuong phap ma hoa Manschester). Tir broad chi tin hi¢u analog
(trudng hop nay 1a phuong phap diéu ché PSK). IEEE chia cac hang muc baseband thanh 5
chuan khéc nhau: 10BaseS, 10Base2, 10Base-T, 1BaseS va 100Base-T. Céc sb dau (10, 1, va
100) cho biét toc do dir liéu theo Mbps. Cac sb cubi (5, 2, 1 hay T) cho biét chiéu dai cap t6i
da hay dang cap. IEEE chi dinh nghia mét dic trung cho broadband: 10Broad36. S6 10 cho
biét toc do dir liéu, sé cudi dinh nghia chiéu dai tdi da cta cap. Tuy nhién cu ly nay co thé
thay d6i nho cac thiét bi hd tro két ndi nhu router hay repeater.
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802.3 I
I
| |

Baseband Broadband

Digital Analog

(Manchester) (PSK)
10Base5 10Base2 10Base- 10 Broad36

T 1Base5 100Base-T
)
Hinh 12.5

Phuong thirc truy cap: CSMA/CD (phat hién xung dot)

Khi ¢6 nhiéu ngudi ding truy cap vao trong mot duong ddy, xuat hién kha ning tring
lap va pha hity thong tin. Cac va cham nay, lam cho tin hiéu tr& thanh nhidu va dugc goi la
xung d6t, cang nhiéu truy cap thi kha ning va cham nay cang 16n. 4 hu thé, can c6 mot co ché
trong mang LA4 nhiam diéu hoa luu thong, giam thiéu xung dot va tdi da hoa sé khung co thé
truyén thanh cong. Co ché truy cip nay goi 1a carrrier sense multiple access with collision
detection (CSMA/CD, chuan trong IEEE 802.3)

CSMA/CD 1a két qua cua sy phat trién tir chuan da truy cip (multiple access: MA)
thanh carrier sense multiple access (CSMA) va cudi cting thanh CSMA/CD. Thiét ké dau tién
1a phuong phéap da truy cap theo d6 mdi worstation c¢6 dong quyén truy xuat két ndi. Trong
MA thi chua tru tinh dén truong hop diéu hoa luu théng, nén c6 kha ning xuat hién xung dot
trén dudng truyén.

Trong CSMA, céc thiét bi mudn chuyén thong tin phai truéc hét ling nghe xem ton tai
ctia viéc luu thong trén duong ddy, bang cach kiém tra dién ap trén duong day. 4 éu khong
phat hién ra dién ap, thi dudong day dugc xem 1a tréng va co thé khai dau truyén tin. CSMA
chi giam thiéu nhung khong thé loai bo duge xung dot. Xung dot van tiép tuc xuét hién.

c D E
a. Computer A transmits data.
B (9} E

A B

b. Before the signal reaches Computer E.
E transmits data. Collision occurs

Hinh 12.6

Budc cudi cung 1a phat hién xung dot (CD). Trong hé CSMA/CD, tram mudn truyén tin
phai ling nghe trudc va chic chan 1a két ndi 1a tréng, rdi moi chuyén tin, roi lai tiép tuc nghe .
Trong qué trinh truyén tin, tram kiém tra dudng day dé phat hién xung dot thong qua cac dién
ap rat cao do xung dot tao ra, a éu phat hién duoc xung dot, tram ngimg ban tin dang truyén
va cho doi tiép trong mot thoi gian nhat dinh dé duong day dugc trong, dé lai goi di tiép.

Pinh dia chi

M&i tram trén mang Ethernet (nhu méy tinh, tram hay mdy in, ...) déu c6 riéng mot card
giao ti€p mang (a IC: network interface card). Cac card nay thuong dugc dit bén trong tram
dung dia chi vat Iy gom séu byte. SO trong a IC 1a duy nhat.

CAC PAC TiNH VE PIEN

- Sinaling
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H¢ baseband dung phuong phap ma héa Manchester. Co6 mot hé broadband 10Broad36
dung phuong phap chuyén doi sé/tuong tu (PSK).

Téc d dir liéu
Céac mang LA4 Ethernet c6 thé hd tro toc do dit lidu gitra 1 va 100 Mbps
FORMAT KHUNG

IEEE 802.3 dic trung mot dang khung chta 7 truong: phan dau, SFD, DA, SA, do
dai/dang cia PDU, khung 802.2 va CRC. Ethernet khong cung cap co ché vé frame xac nhan.
Phan x4c nhan phai dugc thém vao trong cac 16p cao hon.

Preamble 56 bits of alternating 1s and 0. |DsAp| SSAPl Controll Information |
SFD Start field delimiter, flag (10101011)
Preamble SFD | Destination Source Length | Data and Padding CRC
address address PDU
7 bytes 1byte 6 bytes 6 bytes 2 bytes 4 bytes
Hinh 12.7

Phin mé dau:

Phan nay chtra 7 byte (56 bit) gdm céc bit 1 va 0 lién tiép nham canh bao voi may thu la
c6 khung dén va cho phép dong bd v6i khung nay. Mau 1010101 chi cung cip canh bao va
xung dinh thoi. HDLC két hop tin hiéu canh bao, dinh thoi, va tin hiéu bat dau dong bo trong
mot trudng duy nhat: trudng flag. IEEE 802.3 chia ba chirc ning ny vao trong phin mé dau
va truong thir hai SDF

Start frame delimiter (SFD): gidi han khung start; truong thur hai (mét byte: 10101011) cua
khung tin hiéu 802.3 cho may thu biét 1a phan phia tiép sau 1a dir liéu, bt dau bang cac
dia chi.

Pia chi dén (DA: Destination Address) gdm 6 byte va chtra cac dia chi vat Iy dich ké tiép
cua goi. Dia chi vét Iy cta hé théng 1a nhoém cac bit duoc ma hoa trong card giao dién
mang 4 IC. 4 éu g6i phai di xuyén qua mang LAA dé dén dich, thi truong DA chua dia
chi vat Iy cua router dang két ndi voi mang dé chuyén sang mang khac. Khi goi da di
dén mang dich, thi truong DA chra dia chi vat 1y cua thiét bi can dén.

Pia chi ngudn (SA: Source Address) 13 trudng gom 6 byte va chta dia chi vat 1y cta thiét bi
ma gbi vira di qua. Thiét bi ndy co6 thé 1a tram phat hay 14 router gan nhat dé nhan va
chuyén tiép goi di

Chiéu dai/dang ciia PDU. Hai byte ké nay cho biét s6 byte trong PDU sip téi. 4 éu chiéu dai
ctiia PDU 1a khong ddi thi truong nay c6 thé dung dé chi dang ctia PDU, hay 1 co so cta
protocol khac. Thi du 4 ovell va Internet ding trudng nay dé nhan dang protocol cia 16p
mang c6 dung PDU.

Khung 802.2 (PDU). Truong nay chira toan bg cac khung ctua 802.2 nhu 1a don vi modun, di
chuyén dugc. PDU c6 thé nam trong khoang tir 46 dén 1500 byte, tiy theo dang khung
va chiéu dai cua truong mang thong tin. PDU dugc tao ra boi 16p con LLC, rdi két ndi
v6i khung 802.3

CRC. Truong cudi cling chira cac thong tin vé phat hién 131, truong hop nay 1a CRC-32.

THIET LAP MANG
Trong tam cua IEEE 802 1a 16p két ndi dir liéu cia md hinh OSI, nhung mé hinh 802

cling con dinh nghia mot sé dic tinh vat 1y cia mdi protocol dinh nghia trong 16p con MAC.
Trong chuan 802.3 thi IEEE dinh nghia dang cap, phuong thirc noi, va tin hiéu dung trong 5
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dang thiét 1ap mang Ethernet khac nhau. Tat ca céc mang LAA Ethernet déu duoc ciu hinh
theo dang bus ludn 1y, cho du ching c6 thé dugc thiét 1ap theo cau hinh bus hay sao. Moi
frame duogc chuyén dén moi tram trong mang nhung chi c¢6 tram ding dia chi l1a doc duoc.

10BASES: Ethernet day (thick ethernet)

Chuan vat 1y dau tién ciia moé hinh IEEE 802.3 duoc goi 1a 10BASES: Thick Ethernet
hay Thicknet (mang day). Tén nay xuat phat tir kich ¢ cua cap. 10BASES c¢6 cau truc dang
bus dung baseband va c6 cu ly toi da la 500 mét.

C6 thé néi rong cu ly dung cac thiét bi két nbi nhu router hay cau (bridge). Trong mang
thicknet thi mang cuc bd c6 thé chia thanh cic phan doan dung céc thiét bi két noi.

Trudng hop nay thi chiéu dai cho phép mdi phan doan 1a 500 mét. Tuy nhién nham tranh
xung dot co thé xay ra thi chiéu dai bus thudng khong qua 2500 mét (5 phan doan). Pong
thoi, chuin cling yéu ciu mdi tram phai céich tram ké it nhat 1a 2,5 mét (200 tram cho mdi
phan doan va tong s6 1000 tram).

Céc dau ndi cap va cap dung trong 10BASES 1a cap dong truc, a IC, bd thu/phat, va cap
AUI (attachment unit interface)

Segment 1 Segment 5
Repeater Repeater

[] 1 1 1
500 meters N 500 meters

5 segments : 2500 meters : 1000 stations

Hinh 12.8

Cip RG-8 1a chuan cap dugc dung lam backbone trong chuan IEEE 802.3

Bo thu/phat thuc hién chirc ning CSMA/CD thong qua viéc kiém tra cac dién ap va
xung dot trén mang.

Cap AUI: attachment unit interface, con goi 1a cap truyén. Dung cap 15 ddy dé thuc
hién chirc nang giao di¢n voi 16p vat 1y gitra tram va may phat

10 Base5

Baseband | | 500 meters |

NIC Attachment unit interface
Network interface card (AUI)
(inside the station) Transceiver cable
Maximum 50 meters

= Thick coaxial cable
\—? Maximum 500 meters

Medium attachment unit
(MAU)
Transceiver

Hinh 12.9

Bién dich: a guyén Viét Hung Trang 196

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bai giang: Truyén s6 liéu Chuong 12: Mang cuc b

Transceiver tap

Thick Ethernet coax

=
==

DB-15 connector__

Transceiver
& tap

"""" cable
DB-15 connector

Hinh 12.10

10BASE2: Thin Ethernet (Ethernet mong) con goi 1a Thinnet, cheapnet, cheapernet va
thinwire Ethernet) cung cdp dang mang ré hon véi cing tc do truyén dir liéu. Mang ding
céu trac bus, wu diém 16n nhit 1a giam chi phi thiét 1ap do dung cap nhe hon va mém d&o hon
so voi Thicknet. Yéu diém 1a cu ly ngin hon (185 mét so v&i 500 mét) va dung luong thap
hon. Khi ¢6 it ngudi dung thi phuong 4n 10BASE2 1a mét Iya chon tot.

Kién trac vat 1y cia mang nay gom: dau ndi va cap, cap mong dong truc, cac dau ndi
Ba C-T. Trong hé thong nay khong dung mach thu phat, va transceiver tap dugc thay bang
cac dau noi dé chia truc tiép cac tram bang cép, giam nhu cau vé cap AUIL.

NIC: trong mang nay thi ngoai chtrc ning thong thudng , 4 IC con dam nhan transceiver
(tic 1a con c6 chirc nang kiém tra dién &p trong mang)

Cap dong truc nhe: dung RG- 58

BNC-T: Bo két nbi dung dang T véi ba port: mdt cho 4 IC, va con lai cho céc ngd vao
va ngo ra.

BNC-T

Thin coaxial cable, -
maximum 185 meters connector Cable terminator
\ H

.

NIC
Network interface card
(inside the station)

Hinh 12.11

10BASE-T: Twisted —Pair Ethernet:

Pay 1a chuin thong dung nhét trong IEEE 802.3, 1a mang LAA dung ciu hinh sao va
cic day dan (UTP unshielded twisted pair) thay vi cap dong truc. Mang hd trg toc do dit liéu
1én dén 10Mbps voi chiéu dai tdi da 1a 100 mét.
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4-pair UTP 10B -TH
Unshielded twisted-pair cable OBase ub
|
| sagemoooo o |

Network interface card
(inside the station)

Hinh 12.12

Thay vi dung cac tram thu phat riéng, mang gom tit ca vao trong mot hub thong minh
v6i cac port cho ting tram, dung cép ndi RJ-45 (dang eight-wire unshielded twisted pair
cable). B§ a IC cho phép cac tram ding dia chi doc cac khung géi dén cho minh.

1BASES: Star-LAN la san pham cua AT&T va ngay cang it dugc dung do mang c6
toc do cham chi dat 1Mbps, tic 1a 10 1an bé hon cac dang mang da néi trén. Dung dang két

nbi daisy chaining ndi dudi nhau (10 thiét bi)
500 meters

1 Base5 Hub

Hinh 12.13

123 CAC MANG ETHERNET KHAC

Trong thap nién vira qua, c6 nhiéu budc phat trién quan trong trong mang Ethernet.
a hieu so d6 da dugc thyc hién nham cai thién tinh nang va toc dd cia mang Ethernet, trong
do: Switched Ethernet, Fast Ethernet, va Gigabit Ethernet.

Switched Ethernet nhiam cai thién tinh ning cua 10Base-T va 1a mang chia sé¢ méi
truong (shared media), tirc 13 toan méi trudng déu hoat dong trong mdi lan truyén dan. Piéu
nay la do tuy mang c6 kién trac dang sao nhung lai 1a bus vé mat vat Iy. Khi mot tram goi mot
frame dén hub thi frame nay dugc gdi moi port va tat ca cac tram déu nhan dugce, chi c6 mot
tram 1a dugc phép goi ma thoi, néu hai tram cung goi thi s& c6 xung dot.

Only station E is the actual destination, but
all the stations receive the frame sent from A

Hinh 12.14
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Tram A goi frame dén tram E, hub nhan dugc va gbi dén tt ca cc tram khac, tram gbi
s€ dung hét kha nang truyén 10Mbps; nhung c6 mdt tram duoc phép gdi di ma thoi.

Tuy nhién, khi thay hub bang mét chuyén mach 1a thiét bj c6 thé nhan ra dia chi noi
nhéan dé€ chuyén thong tin dén do, khong doi héi moi tram phai cung hoat dong, nhu thé tram
chuyén mach c6 thé nhan thém thong tin khac dé chuyén dén dia chi madi va vé mat ly thuyét
thi khong thé xuat hién xung dot.

Khi dung tram chuyén mach thay vi hub thi vé mat Iy thuyét, ta c6 thé ting dung lugng

mang v&i 4 thiét bi 1én dén 4 x10Mbps do mang 10Base-T dung diy d6i UTP cho thong tin
full-duplex.

Only station E receives the frame,
so the rest of the media is free for another transmission

Hinh 12.15

FAST ETHERNET

Céc tng dung méi nhu CAD, xtr ly anh, va audio, video trong thoi gian thue da duoc
thiét 1ap trén cac mang LAA , tir 46 c6 yéu ciu mang LAA phai hoat dong véi tbe do cao hon
10Mbps. Fast Ethernet hoat dong voi toc do 1€n dén 100Mbps.

Diéu may méan la dé tang tc do hoat dong cia Ethernet dé nhat 1a giam ving xung dot.
Mién xung dot ciia Ethernet duoc gidi han ¢ 2500mét. Pay 1a gi6i han can thiét dé toc do
truyén dir liéu 10Mbps v&i phuong phap CSMA/CD. Bé CSMA/CD hoat dong thi tram phai
c6 kha nang do dugc xung dot trude khi toan frame dugc goi di trong mang. 4 éu toan frame
duoc goi di ma khong phat hién ra xung dot thi tram gia st 1a moi thir déu t6t va huy ban sao
cua frame di va goi frame mai di.

Kich thuéc t6i thiéu cua mot frame Ethernet 13 72 byte hay 567 bit. Dé goi 567 bit véi
toc do truyén 1a 10Mbps thi can 57, 6 micro glay (567 bit/ IOMbps 57,6). Truo*c khi géi di bit
cubi cung thi bit dau tién phai dén dwoc phan cudi cua mién Xung dotva néu co xung dot thi
bd do phai phat hién ra duoc. Diéu nay tirc 1a trong thoi gian truyén 567 bit di thi bd do phai
phat hién dugc xung dot, hay xung dot phai dugc phat hién trong thoi gian 57,5 micro gidy.
Thoi gian nay du dé tin hiéu di dwoc 5000 mét trong mdi truong truyén thong thuong thi du
nhu day xoan doi.

Pé c6 thé ting tdc do truyén ma khong phai thay doi kich thude tdi thiéu cia frame thi
phai giam thoi gian di mot hét vong. Voi tée dd 100Mbps, thi thoi gian nay con 5,76 micrd
gidy (576/100Mbps). Tuc 1a ving xung dot phai giam di 10 lan, tir 2500 mét xudéng con 250
mét. Pidu nay khong co van dé gi do hién nay viéc két nbi cac may tinh dé ban (desktop)
thudng khong qua 50 hay 100 mét quanh hub trung tdm. 4 hu thé ving xung dot chi con trong
khoang tir 100 dén 200 mét.

Fast Ethernet 1a phién ban ciia Ethernet voi toc d6 truyén 100 Mbps va khong thay doi
format cta frame. Chi c6 thay doi trong l6p MAC la toc d¢ truyén dy liéu va vung xung dot.
Tdc dd truyén tang 10 lan va vung xung dot giam di 10 lan.
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Trong 16p vat 1y, cac dic trung cia Fast Ethernet 13 cdu hinh mang hinh sao tuong tur
10Base-T, tuy nhién, && twong thich dugc 16p vat 1y voi nhidu ngudn tai nguyén thi IEEE da
thiét ké hai hang muc cho Fast Ethernet 1a: 100Base-X va 100Base-T4. Muc dau tién dung hai
cap gitra tram va hub, va hang muc thir hai dung bdn cap. 100Base-X ty chia ra thanh hai
dang: 100Base-TX va 100Base-FX

| Fast Ethernet I
I
100Base-X I 100Base-T4
4 pairs of UTP
[ 100Base-Tx | [ 100Base-Fx |
2 pairs of UTP or STP 2 optical fibers
Hinh 12.16

100Base-TX: Thiét ké ding hai chuan cap: 2 d6i cap xodn khong boc giap loai (UTP:
unshielded twisted pair ) hay hai d6i cap xodn c6 boc (STP: two shielded twisted pair). Mot
cap dugc dung dé mang cac frame tir tram dén hub va cap con lai thi mang frame tir hub dén
tram. M hoa dung 4B/5B dé hoat dong duoc & 100Mbps; signaling dung 4 RZ-I. Cu ly hoat
dong nho hon 100 mét

|$ﬂ'§| 100 meters N |
' |

Twa category § I_I'J'P\m 5TP

o —

4B/5B encoding, NRE-I signaling
Station : Hub or swilch

Hinh 12.17

100Base-FX: thiét ké dung hai s¢i cap quang, mdt dé mang frame tur tram dén hub va
soi con lai thi tir hub dén tram. Encoding dung 4B/5B va signaling dung 4 RZ-I. Cu ly tir tram
dén hub khong 16n hon 2.000 mét.

‘ 2000 mieters |

Twa aplical libers |

2@ -
— . (=

Stution 4B/ encoding, NRZ-[ signaling

Hub or swiech

Hinh 12.18

100Base-T4: Thiét ké nham tranh ndi day lai (rewiring). Can 3-5cip day theo chuan 3
(voice grade) UTP logai 4, thuong dung cho cap di¢n thoai théng thuong. Hai trong bon cap thi
van hanh theo hai chiéu, hai con lai thi chi ding mot chiéu. Tuc 13, trong mdi chiéu, ba cap
day duoc dung mang dir liéu trong cung mot lic. Do cap thoai thong thuong khong truyén noi
tbc do 100Mbps, nén tiéu chuan nay chia dir liéu thanh 3 dong 33,66 Mbps. 4 ham giam baud
rate, thi dung mot phuong phéap goi 1a 8B/6T (eight binary/six ternary) nham truyén mdi block
8 bit trong 6 baud vdi 3 muc dién ap (duong, zero va am)
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4 Scheme

Transmit 00001010
Receive

b. Use of four UTP pairs c. Example of 8B/6T encoding

Hinh 12.19

GIGABIT ETHERNET

Yéu cau thay doi toc do tir 10 Mbps 1én 100Mbps lam uy ban IEEE 802.3 thiét ké
Gigabit Ethernet véi toc do truyén 1én dén 1.000 Mbps hay 1Gbps. Chién lugc gidng nhu
trude; 16p MAC va phuong thirc truy cap khong doi, nhung ving xung dot thi giam di. Lop
vat Iy — méi trudng truyén va hé théng ma hoa dé thay dbi. Gigabit Ethernet duogc thiét ké chu
yéu cho cap quang, tuy nhién protocol thi khong han ché cap xodn d6i. Giagabit Ethernet
thuong dugc dung lam backbone cho mang Fast Ethernet.

1 Gbps switch
]
I
100 Mbps 100 Mbps
switch 1 Gbps trunk 1 Gbps trunk switch
Hinh 12.20

C6 4 thiét ké dung cho Giga Ethernet 1a: 1000Base-LX, 1000Base-SX, 1000Base-CX va
1000Base-T. Ma hoa dung 8B/10, tirc 1a tirng nhém 8 bit dugc nhém thanh nhom 10 bit.

Feature 1000Base-SX 1000Base-LX 1000Base-CX | 1000Base-T
Medium Optical fiber | Optical fiber (multi or STP UTP
(multimode) single mode)
Signal Short-wave laser | Long-wave laser Electrical Electrical
Max distance | 550 m 550 m (multimode) 25m 25m
5000 m (single mode)

3. TOKEN BUS

Mang cuc bd c6 cac tng dung truc tiép trong xi nghiép san xuat ty dong va diéu khién
qua trinh, trong d6 cac nat 1a cic may tinh diéu khién qua trinh san xuét. Trong dang Gng
dung nay, yéu ciu quan trong la qua trinh xir 1y trong thoi gian thuc va thoi gian tré 1a bé
nhat. Qua trinh xir Iy can c¢6 cung tdc d6 trong khi ma cac ddi twong lai di chuyén trong day
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chuyén san xuit. Ethernet (IEEE 802.3) khong phai 1a mot giao thirc thich hop cho muc dich
nay do xuét hién nhiéu xung dot khong tién dinh va thoi gian tré cta ban tin goi tir trung tim
diéu khién dén cac may tinh doc theo ddy chuyén ciing khong c6 cing thoi gian tré. Token
Ring (IEEE 802.5) ciing chwa phai 1a mot giao thirc thich hop do cdu tric ciia diy chuyén san
xuat thuong c6 dang bus chir khong phai 13 dang vong. Token Bus (IEEE 802.4) phdi hop cac
tinh ning cua Ethernet va vong Token. Chuan nay dung cdu hinh vat 1y cta Ethernet (cau tric
bus) voi kha ning khong bi xung dot ciia vong Token (ding thoi gian tré dinh trude dugc).
Token Bus 1a dang bus vt Iy van hanh nhu mot vong luén ly dung Token.

Céc tram duge t6 chic vé mat luan 1y nhu mot vong. Mot Token dugc treuy6n qua cac
tram. a €u mot tram can truyén dir li¢u, thi can phai doi cho dén khi bat gitr dugc Token, tuy
nhién, cac tram lai thong tin véi nhau qua mét bus chung nhu trong trudong hop cua Ethernet.

Token bus dugc gi6i han trong tu dong hoa xi nghiép va diéu khién qua trinh va chua
duoc ung dung thuong mai vao thong tin so6. Pong thoi, chi tiét vé hoat dong cua hé thong
nay rat phuc tap.

TOKEN RING

Mang nay ding co ché tuong ty nhu Ethernet 13 CSMA/CD nén c¢6 thé bi 18i va xung
dot. Cac tram co thé phai cd gdi dir 1iéu di nhiéu 1an trude khi c¢6 thé dua duge thong tin vao
mang. Diéu niy tao nén cdc thoi gian tri hoan véi thoi gian chua luong trude dugce va lam cho
giao thong tré nén nang né. Chua c6 phuong phap nao dé du bao dugc xung dot xuat hién khi
nao hay thoi gian tré tao nén do nhiéu tram dé c¢6 gdi tin di cung mot luc.

Vong Token giai quyét bai toan nay bang cach yéu cau cac tram lan luot goi dir lidu.
Moi tram chi c6 thé goi tin khi dén lugt cia minh va chi co6 thé goi di mot frame. Co ché di¢u
phoi hoat dong nay goi 1a Token passing. Token 1a mdt frame dugc luan chuyén vong qua
cac tram. Moi tram chi co6 thé géi tin khi da s¢ hitu dugc Token.
Token Vong cho phép méi tram lan lwot dwoc goi cdc ban tin

Phwong phap truy cap: Token passing

a. Token is travelling along the ring. b. Sation A captures the token and
sends its data to D

A B

.
C@D

c. Sattion D copies the frame and d. Station A receives the frame and
sends the data back to the ring releases the token

Hinh 12.21

Thong thudng, khi Token di dugc tha ra thi tram ké trong vong cung dit liéu dong vai
tro chiu trach nhi¢m vé vong. Tuy nhién, theo m6 hinh IEEE 802.5, thi con c6 kha nang khac.
Token dang gitr c6 thé dugc danh cho mét tram dang chd gdi tin bat chap vi tri cua traam
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trong vong. Mdi tram c6 ma wu tién riéng, khi Token di qua, tram dang chd goi tin c6 thé
danh quyén gitr Token bang cach nhap ma s wu tién ciia minh vao trudng diéu khién truy
xuét (AC: access control field) ciia Token hay vao frame dit liéu (s& thao lun sau). Tram cé
mirc vu tién cao co thé loai quyén ciia murc wu tién thap hon va thay thé minh vao. Trong
mang v&i cac tram dong quyén, thi co ché phuc vu 1a dén trude, thi phuc vu trude. 4 hd co ché
nay, tram di dang ky c6 co hoi goi tin ngay khi Token trong.

Gi6i han vé thoi gian

Pé cho 16 trinh chuyén dong dugc thi Token Ring qui dinh gi6i han thoi gian sir dung
quyén ctia cac tram. Mot starting delimiter (truong dau tién ctua Token hay cia data frame)
phai dén mdi tram trong mot khoang thoi gian qui dinh (thuong 14 10 mili gidy). 4 6i cach
khac, thi mdi tram nhan duogc ban tin trong mot thoi khoang nhét dinh.

Giam sat cac tram

4 hiéu khé khian co thé gay anh hudng dén hoat dong ctia mang vong Token. Thi du mot
tram c6 thé quén khong chuyén Token cho tram ké, hay Token bi nhidu hay hoai. 4 ham giai
quyét van d& nay, mot tram trong mang duogc phan cong lam giam sat tram. Giam sat s& thiét
1ap thoi gian cho mdi budc chuyén Token, néu Token khong xuét hién theo diing thoi gian qui
dinh, thi giam sat xem 1a Token d3 bi pha huy va tao ra Token méi rdi dua vao mang vong.
Giam sat bao vé chdng lai hién twong chay vong lién tuc (perpetually recirculating) ciia frame
dir liéu bang cach thiét 1ap mot bit trong trudng AC ctia mdi frame. Khi mot frame di qua, bd
giam sat kiém tra truong trang thai (status). a4 éu thiy bit trang thai da duogc thiét 1ap, thi giam
st biét 1a goi dang chay vong quanh mang va can dugc loai bo. Giam sét sé hily frame nay va
dua Token moi vao trong mang, néu giam sat khong ddam nhan dugc vai tro nay, thi mot tram
khac, dong vai tro dy phong, s& tiép tuc cong viéc giam sat.

Dinh dia chi (addressing)
Token Ring dung 6 byte dia chi, dugc in vao card a1C tuong tu nhu dia chi Ethernet
Cac dac tinh di€én hoc

Signaling
Token Ring dung phuong phap ma hoa Manchester vi sai

Téc dd dir liéu
Token Ring hd tro toc do dir liéu 1én dén 16 Mbps (téc d6 nguyén thay 1a 4 Mbps)
Format khung (frame format)

Giao thtrc Token Ring dac trung 3 dang frame: dir liéu/didu khién, token, va abort.
Token va frame abort déu 1a dang khung dir 1i¢u/ di€u khién rut gon

PDU [DSAP| SSAP[ Control| Information |

SD | AC | FC Destination Source Data CRC | ED | FS
address address

1byte 1byte 1 byte  2-6 bytes 2-6 bytes  Up to 4500 bytes 4 bytes 1 byte 1 byte
Data/Command

SD  Start delimiter (flag)

AC  Access control (priority) [ so]ac] En] [ so] en]
FC  Frame control (frame type)
ED  End delimiter (flag) Token Abort

FS  Frame status

Hinh 12.22
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Frame dir li¢u/diéu khién (Data/Command Frame)

Trong Token Ring, cic frame data/command chi 1a mot trong ba dang frame c6 thé
mang PDU va la frame duy nhét dugc dinh dia chi dén cac dich. Frame nay co thé mang di
liéu cua nguoi dung hay cac 1énh quéan ly. Chin truong cia frame nay la start delimiter (SD),
déu khién truy cap (AC: Access Control), diéu khién khung (FC Frame Control), dia chi dich
(DA: Destination Address), dia chi nguén (SA: Source Address), khung PDU 802.2, CRC, va
end delimiter (ED: End Delimiter), va frame trang thai (FS: Frame Status)

-
[_r-w«'-':’ J | [ R"'“"“"""‘ir AC m
- (LTI~

Anddress
|:'}'|’|E Special information FC recirgnized

Hinh 12.23

= Start Delimiter (SD)

Truong dau tién cta frame data/command, SD, dai 1 byte va dugc dung dé canh bao
tram thu 13 c6 frame dén ciing nhu tao dong bd. Truong ndy twong tu nhu trudng flag cua
HDLC. Hinh v& trén format ctia SD. Cac vi pham J va K duoc tao ra tai 16p vat 1y va nam
trong moi start delimiter dé bao dam tinh transparency cua truong data. Theo cach nay nhom
bit SD xuét hién trong trudng dir liéu khong duwoc xem 14 phan start ctia frame moi. Cac vi
pham nay duoc tao ra bang cach thay d6i cdc mau ma héa trong thdi khoang bit. Xin nhé 1a
trong ma Manchester vi sai, mdi bit ¢6 ahi transition, mot tai lac bt dau va mot tai phén gitra.
Trong phan vi pham J, hai transition nay déu bi loai bo. Trong vi pham K, cac transition &
gitra bi loai bo.
= Diéu khién truy ciap (AC:Access Control )

Truong ACgdm 1 byte va nam trong 4 trudng con, 3 bit dau 14 truong wu tién (priority),
4 bit ké 1a token bit va duoc thiét 1ap nham cho biét frame 13 frame data/command chir khong
phai 13 token hay frame abort (bd ngang). Bit token dugc tiép theo 1a bit monitor (giam sat).
Ba bit cudi cing 13 truong du trit cac thé duoc thiét 1ap khi mot tram mudn tham gia vao
vong.

= Frame diéu khién (FC:Frame Control )

Truong FC dai 1 byte va gdm hai truong. Trudng dau 13 trudng 1 bit nhdm cho biét
dang cua thong tin chira trong PDU (d6 1a thong tin vé diéu khién hay la dir li¢u). Truong thu
hai dung 7 bit con lai va chira thong tin dung trong vong Token luan 1y (e.g phuong thure su
dung thong tin trong truong AC)

* Dia chi dich (DA: Destination Address )

Truong DA dai tur hai dén 6 byte chira dia chi vat 1y cia dia chi ban tin cho tram dich ké
tiép. a €u dia chi cuodi cung nam trong mot mang khac, thi DA 1a dia chi cua router cua duong
dén mang LAa can. a ¢éu dia chi nay nam trong mang hi¢n hiru thi DA 1a dia chi vat ly cta
tram dich dén.
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= Dia chi ngudn (SA:Source Address)

Truong SA gbm tir hai dén 6 byte va chira dia chi vat ly cua tram goi tin. a éu dia chi
dén cta goi nam trong cuing mot tram, thi SA la dja chi tram gdc. 4 éu goi phai di chuyén ra
khoi mang, thi SA 1a dia chi vat ly cta router gan nhéat.

* Dirliéu
Dung truong thir sau, c6 thé dai dén 4500 byte va chira dung PDU. Frame Token Ring
khong chira PDU  hay truong type.

= CRC
Truong CRC dai 4 byte va chira chudi phat hién 16i CRC-32.
= End Delimiter (ED)

Truong ED 14 truong flag thir hai ding mét byte va cho biét doan cudi cua data goi di
va thong tin vé diéu khién. Tuong ty nhu trong SD, truong nay thay ddi trong 16p vat 1y bao
gdm cac vi pham J va K. Cac vi pham nay 13 can thiét nham bao dam 1a chudi bit trong trudng
dir liéu khong bj bo thu hiéu 1am 13 ED.

* Frame trang thai (FS: Frame Status)

Byte cubi cua frame 1a truong FS. May thu c6 thé thiét 1ap truong nay nham cho biét 1a
truong da duge doc, hay bo giam sat 1ap nham cho biét 1a frame da san sang trén mang vong.
Truong ndy khong phai 1a truong xac nhan nhung c6 muc dich cho b phat biét 1a bo thu da
sao chép xong frame, nén c6 thé huy duoc rdi. Trudng nay chira hai phan thong tin 1 bit: dia
chi nhan ra dugc (address recognized) va frame copied. Cac bit nay dén tir phan dau cua
truong va dugc lap lai tai bit thir 5 va thar 6. Viéce lap lai nay nham muc dich ngan ngua 16i va
can thiét do truong chira cac thong tin dwoc chén vao sau khi frame da roi khoi tram phat.
4 hu thé thi khong thé c6 trong CRC va khong duoc kiém tra 15i.

Token Frame

Do Token thyc su 12 frame giir chd (placeholder) va frame dy trit (reservation), nén gom
ba truong: SD, AC, va ED. Truong SD cho biét 1a frame dang tdi, truong AC cho biét 12
frame 1a Token va bao gom cic truong uu ti€n (priority) va truong du trit (reservation).
Truong ED thong bdo phan cuoi cta frame.
Abort Frame

Frame abort khong chira thong tin gi hét, ma chi nham bat dau va chdm dut delimiter.
Frame nay co6 thé dugc bd phat tao nén nham cham dut qua trinh truyén cua minh (vi bat ctr ly
do gi) hay do b¢ gidm sat nham loc bo thong tin cu ra khoéi mang.

THIET LAP (IMPLEMENTATION)
- Ring

Token vong gom nhiéu doan day 150 Ohm, diy xoan d6i mic ndi dudi nhau, tao vong
v6i dong luu thong mot chiéu. Trong d6 moi tram tu tai tao frame

"Node |
Nod Nod
ode ode

m Ring
Node Node
Hinh 12.24
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Inserted mode Bypassed mode
Hinh 12.25

4 ham giai quyét qua trinh luyu thong trong toan mang, can bd chuyén mach ty dong.
MB&i tram 4 IC trong mang duogc két ndi dung cap 9 ddy tai cac cang vao va cang ra. Dung cap
9 day két ndi 4 IC véi chuyén mach (switch), trong d6 4 soi dung cho dit liéu va 5 dugc dung
diéu khién chuyén mach (nhim dua vao hay loai ra mot tram)

. Multistation Access Unit (MAU: don vi truy cap nhiéu tram)

Trong ung dung thuc té, cac chuyén mach ty dong don dugc két ndi v&i hub duoc goi
la MAU. Mgt MAU c6 thé ho trg toi da 9 tram. a hin tir ngoai thi hé thong trong giong nhu
mang sao vo1 MAU & gitra, tuy thuc té do lai l1a mang vong.

RN

Muliistation BCCESS unit
MaU

Hinh 12.26

FDDI

Fiber Distributed data interface (FDDI) 1a giao thitc mang LA4 do A4 SI chuén hoa va
ITU-T (ITU-T X.3). Giao thirc hd tro téc do dit liéu dén 100 Mbps va cung cdp mang toc do
cao thay cho Ethernet va Token Ring. Ban dau giao thirc FDDI dugc dung cho cap quang, sau
nay c6 thé dung truyén cho cap dong, chuin nay goi 1a CDDI (C: Copper)

Phwong phap truy cap: Token Passing

Trong FDDI, truy cép bi gii han bdi thoi gian. Mot tram c6 thé gdi bao nhiéu frame
cling dugc trong thoi gian cho phép, véi yéu cau la cac thong tin trong thoi gian thuc phai
dugc chuyén di trudec.

Pé thyc hién co ché nay, FDDI chia thanh hai dang frame dir liéu: dong bd (S-Frame)
cho cac thong tin lién quan thoi gian thyc va khong dong bd (A-Frame) cho cac thong tin
khéc.

Mbi tram khi giit token thi phai goi S-Frame di trudc, tiép dén méi goi A-Frame
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- Time Register

FDDI c6 ba thanh ghi thoi gian dé diéu khién luu chuyén cia token va phan phdi co hoi
két ndi mang cho cac nut. Gia tri duogc thiét 1ap khi vong dugc khoi tao va khong thay doi
trong qua trinh van hanh. Céc thanh ghi nay dugc goi 1a SA (Synchronous Allocation), TTRT
(Target Token Rotation Time), va AMT (Absolute Maximum Time).

Synchronuos Allocation (SA):

Xéc dinh thoi gian cho phép mdi tram goi dir liéu dong bd. Cac gia tri nay khac nhau
cho tung tram.

Target Token Rotation Time (TTRT)

Cho biét thoi gian trung binh dé token di chuyén 1 1an trong vong. Gia tri thuc c6 thé
16n hon hay bé hon tri trung binh nay.

Absolute Maximum Time (AMT)

C6 gia tri hai 1an gia tri cia TTRT
- Timer

Token rotation timer (TRT) va token holding timer (THT)
- Station Procedure:

Khi token dén, mdi tram thuc hién cac tha tuc sau:

THT duoc thiét 1ap bang tri sai biét gitta TTRT va TRT (THT=TTRT-TRT)

TRT dugc reset vé khong (TRT=0)

Tram go di cac dir ligu déng bo

Tram goi di cac dit liéu khong dong bo trong thdi gian ma THT con & gid tri duong.
Thi du

bl

1
MNode |
Node

4 [Tode | [ Node | 2

A

MNode |
Node
3

Hinh 12.27

Hinh v& va bang bén dudi cho thiy phuong thirc FDDI truy cap mang. Dé don gian, chi
minh hoa v&i 4 tram va dung gia dinh sau: TTRT 1a 30 don vi thoi gian; thoi gian can thiét dé
token di tir tram nay sang tram khac 1a 1 don vi thoi gian; mdi tram dugc phép mdi 1an gd1 hai
don vi dit liéu dong bo; va mdi tram co nhiéu dit liéu khong dong bo can goi di (chd ¢ bd
dém).

Trong vong 0, token di tir tram nay sang tram khéc; mdi tram thiét lap TRT Ia 0; Khong
c6 dir liéu duoc truyén trong vong nay.

Trong vong 1, tram 1 nhan token tai thoi gian 4 (tai vong 1, TRT da 1a 0; can 4 don vi
thoi gian dé token c6 thé trd vé lai). THT duogc set & 26 (THT = TTRT-TRT = 30 —4). TRT
duoc reset vé 0. Bay gio, tram 1 goi 2 don vi dit liéu twong duong cua dit liéu ddng bo. THT
giam xudng con 24 (26 — 2), nén tram 1 c6 thé goi 24 don vi dir liéu twong duong cua dir liéu
khong dong bo.
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Trong cung mot vong, tram 2 thuc hién cung thu tuc nhu trén. Thoi gian ma token dén
bay gior 1a 31 vi token dén tram 1 ¢ thoi gian 4, can 26 don vi thoi gian (2 cho ditliéu dong bd
va 24 cho dir liéu khong dong bd), va can c¢6 1 don vi thoi gian dé di vong gitra cac tram
(4+26+1=31).

Chu y 14 thoi gian cho phép khong dong bd hau nhu bang thoi gian phan bd giita cac
tram. Trong vong 1, tram 1 ¢ co hdi goi 24 don vi thoi gian twong duong cua dir liéu khong
dé)ng bd, nhung cac tram khac thi khong c6 dugc co hdi nay. Tuy nhién, tai vong 2, 3 va 4, thi
tram 1 khong con dic quyén nay nita, va cac tram khac (mdi vong mot tram) ¢ co hoi dé goi.
Trong vong 2, tram 2 goi 16; trong vong 3, tram 3 goi 16; va trong vong 4, tram 5 géi 16.

Round Station 1 Station 2 Station 3 Station 4

0 Arriving Time : 0 Arriving Time : 1 Arriving Time : 2 Arriving Time : 3
TRT=0 TRT=0 TRT=0 TRT=0

1 Arriving Time : 4 Arriving Time : 31 | Arriving Time : 34 Arriving Time : 37
TRT is now 4 TRT is now 30 TRT is now 32 TRT is now 34
THT =30-4=26 THT=30-30=0 |THT=30-32=-2 |THT=30-34=-4
TRT =0 TRT =0 TRT =0 TRT =0
Syn Data : 2 Syn Data : 2 Syn Data : 2 Syn Data : 2
THT is now 24 THT is now — 2 THT is now — 4 THT is now — 6
Asyn Data : 24 Asyn Data : 0 Asyn Data : 0 Asyn Data : 0

2 Arriving Time : 40 Arriving Time : 43 | Arriving Time : 62 Arriving Time : 65
TRT is now 36 TRT is now 12 TRT is now 28 TRT is now 28
THT=30-36=-6 | THT =30 — 12 =| THT=30-28=2 THT=30-28=2
TRT =0 18 TRT = 0 TRT = 0
Syn Data : 2 TRT=0 Syn Data : 2 Syn Data : 2
THT is now — 8 Syn Data : 2 THT is now 0 THT is now 0
Asyn Data : 0 THT is now 16 Asyn Data : 0 Asyn Data : 0

Asyn Data : 16
3 Arriving Time : 68 Arriving Time : 71 | Arriving Time : 74 Arriving Time : 93

TRT is now 28
THT=30-28=2
TRT =0

Syn Data : 2

THT is now 0
Asyn Data : 0

TRT is now 28
THT=30-28=2
TRT =0

Syn Data : 2

THT is now 0
Asyn Data : 0

TRT is now 12
THT=30-12=18
TRT =0

Syn Data : 2

THT is now 16
Asyn Data : 16

TRT is now 28
THT=30-28=2
TRT =0

Syn Data : 2

THT is now 0
Asyn Data: 0
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4 Arriving Time : 96 Arriving Time : 99 | Arriving Time : 102 | Arriving Time : 105
TRT is now 28 TRT is now 28 TRT is now 28 TRT is now 12
THT =30-28=2 THT=30-28=2 | THT=30-28=2 THT=30-12=18
TRT =0 TRT =0 TRT =0 TRT =0
Syn Data : 2 Syn Data : 2 Syn Data : 2 Syn Data : 2
THT is now 0 THT is now 0 THT is now 0 THT is now 16
Asyn Data : 0 Asyn Data : 0 Asyn Data : 0 Asyn Data : 16

Hinh 12.28

Pinh dia chi (Addressing)

FDDI dung 6 byte dia chi, duoc in vao card 4 IC twong tu nhu trudng hop dia chi trén
Ethernet.

Cic dic tinh vé dién
- Signaling (Lop vat 1y)

FDDI dung phuong phap ma hoa dic biét goi 4B/5B. Trong hé ndy thi mdi doan 4 bit
duoc thay bang ma 5 bit trude khi ma hoa a RZ-1.

0 1 1 1 0 0 0 1

Time

L]

Hinh 12.29

Ly do can phai ma hoa dic biét nay 1a cho du 4 RZ-I da cung cap du kha ning dong bo
trong cac truong hop thong thuong, may phat va may thu co thé bi mat ddng bo khi chudi bit
13 chudi bit 0 qua dai. Ma hoa 4B/5B chuyén cac doan 4 bit thanh cac don vi 5 bit chira khong
qua 2 bit khong trong mdi don vi. 16 t6 hop 4 bit duoc dit tén theo cac mau 5 bit nhdm biéu
dién ching. Cac mau 5 bit nay da duoc chon liya ki dé khong c6 kha nang xuat hién qua 3 bit
0 trong mau.

Ma hoa 4B/5B
Data Encoded Sequence | Data Sequence | Encoded Sequence
Sequence
0000 11110 1000 10010
0001 01001 1001 10011
0010 10100 1010 10110
0011 10101 1011 10111
0100 01010 1100 11010
0101 01011 1101 11011
0110 01110 1110 11100
0111 01111 1111 11101
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4B/5B control symbols: Cac mau 5 bit khéng duge dung dé biéu dién cac doan 4 bit 1a:
truong SD chira cac ma J va K, va truong ED chita ky tuy TT. Dé bao dam 1a cac ma diéu
khién nay khong gay ton hai dén tinh dong bd cua transparency, nha thiét ké dic trung cac
mau bit trong thé xudt hlen trong truong dir liéu, a goal ra, thr bac ctia chiung cling du’ong
diéu khién nham gidi han sb mau bit tuan ty c6 thé xuat hién. Ky tu K ludn duogc ky tu J tiép
theo, con ky tu H thi khong bao gio c6 ky tu R di theo.

Control Symbol Encoded Sequence
Q (Quiet) 00000
I (Idle) 11111
H (Halt) 00100
J (Used in start delimiter) 11000
K (Used in start delimiter) 10001
T (Used in end delimiter) 01101
S (Set) 11001
R (Reset) 00111

- Toc dd dir liéu: 1én dén 100 Mbps
- Format cac frame

Chuan FDDI chia chuc ning truyén din thanh 4 giao thuc: physical medium
dependence (PMD), physical (PHY), media access control (MAC) va logical link control
(LLC) twong thich véi cac 16p vat 1y va két ndi dir liéu ctia mo hinh OSI. 4 goai ra, trong
chuan nay con co giao thtc thir 5 (dung dé quan 1y tram)

- Logical Link Control:
Lop LLC thi twong ty nhu trong giao thuc IEEE 802.2

Logical link control
LLC

Media access control
Data link MAC

Station [
Management [}

Physical
PHY

Physical medium dependent
Physical PMD

Hinh 12.30

-  Media Access Control:

Lép MAC cua FDDI thi hau nhu twong ty nhu da dinh nghia trong Token Ring. Hon
nita, dii ¢6 cac chirc ning twong tu, thi 16p MAC cua FDDI tu than da du khic dé bao dam
tinh doc 14p trong moi trudng.

Mdi frame duoc dan trude bang 16 ky tu rdi, tong cong 1a 64 bit, dé khoi tao dong bd
cho xung dong ho may thu.

- Cac treong frame: co 8 truong frame trong truong FDDI
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SD: (Start delimiter). Byte thir nhit cua truong 1a frame cta starting flag. Tuong tu
nhu trong Token Ring, cic bit dugc thay bang cic mi diéu khién trong 16p vat 1y (vi
pham: violations) J va K (chudi 5 bit duoc dung dé biéu dién J va K).

FC: (Frame control). Byte thir hai cia frame nhan dang loai frame.

Pia chi: Hai truong tiép theo 1a dia chi dich va dja chi ngudn. Mdi dia chi 3dai tir hai
dén sau byte.

Dii liéu: M&i frame dit liéu c6 thé mang dén 4.500 byte dit lidu

CRC: FDDI ding CRC chuan IEEE gom 4 bit

ED: (End delimiter). Trudng gom nira byte ndm trong frame dit liéu hay mot byte kkhi
nam trong frame token. Gia tri nay thay doi trong 16p vat 1y ding mot ky hiéu vi pham
T trong frame data/command hay hai ky hi¢u T trong frame token.

FS: (Frame status). Truong FS trong FDDI thi twong tu nhu trong Token Ring, chi

nam trong frame data/command va dai 1,5 byte

SD  Start delimiter (flag)
FC  Frame control (frame type)
ED  End delimiter (flag)

m CRC Cyclic redundancy check

1 1 1 FS  Frame status
Token LLC data unit

[DsaP] ssAP| CNTR | Information

SD (FC Destination Source 0-4500 bytes CRC ED FS
address address

1byte 1byte 2-6 bytes 2-6 bytes  Data/Command 4 bytes 0.5 byte 1.5 bytes

Thiét 1ap: Lop Physical Medium Dependent PMD

PMD dinh nghia céac két ndi can thiét va cac thiét bi dién tur. Pic tinh cua 16p nay phu

thudc vao mai truong truyén 1 cap quang hay diy dong

Dual Ring (vong d6i ngau)

Trong hau hét truong hop thi dir liéu truyén dugce ndi véi mang chinh, mang phu chi

cung cap khi mang bi hong hoc

| Primary ring |

Hinh 12.31

Khi c6 hdng hdc, thi mang phu méi tdc dong dé truyén d liéu va duy tri dich vu.

Hinh 12.32
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- Node: FDDI dinh nghia 3 dang nuat: dual attachment station (DAS), single attachment
station (SAS), va dual attachment concentrator (DAC) o
DAS: (Dual attachment station) c6 hai MIC (goi 1a MIC A va MIC B) va duoc ké ndi vong.

Diéu nay doi hoi phai c6 mot 4 IC déc tién cé hai ngd vao va hai ngd ra. Ca hai duoc
mac thanh vong cho phép cai thién do tin cdy va truyén din, tuy nhién diéu may chi thuc
hién duoc khi tram & ché dd on. Céc 18i dugc thoat khi tram thyc hién thuc hién két ndi
ngdn mach tir so cip dén thir cap bang cach chuyén tin hiéu tir mot ngd vao dén ngd ra
khéac. Tuy nhién, cac tram DAS chi co thé tao dugc cac chuyén mach nay khi ¢ ché do
on

SAS: (single attachment station) hau hét cic tram, server va may vi tinh dugc ndi v6i vong

& ché @6 don. Trong SAS chi c6 mot MIC (goi 1a MIC S) va nhu thé chi c6 thé ndi véi
mot vong. Tinh bén vimg duogc thuc hién nho n01 SAS v6i nit trung gian, dugc goi 1a
dual attachment concentrators (DAC), thay vi n01 truc tiép vao mang FDDI. Céau hinh
nay cho phép mdi tram dugc van hanh tir mot 4 IC don gian chi ding mét ngd vao va
mot ngd ra. DAC cung cip két ndi cho dual ring. Cac tram hong c6 thé dugc tit (off) va

bypassing dé cho mang hoat dong tot. ’
DAC: (Dual attachment concentrator) ndi mét SAS voi dual ring. DAC cung cap wrapping
(chuyén luu thong tir mot vong sang vong khac nham ngan mach tram hong hoc). Dung

mot MIC M dé ndi v6i SAS.

SO SANH

Hinh 12.33

Ethernet tot khi truyén voi tai mic do nhung khong tét khi ting tai do xuat hién xung
dot va yéu cau truyén lai. Token Ring va FDDI hoat dong tot v&i mdi dang tai muic thap hay

mirc cao
Network Access Method Signaling Data Rate Error Control

Ethernet CSMA/CD Manchester 1.10 Mbps ao
Fast Ethernet CSMA/CD Several 100 Mbps ao
Gigabit Ethernet | CSMA/CD Several 1 Gbps ao
Token Ring Token passing | Differential Manchester 4, 16 Mbps Yes
FDDI Token passing | 4B/5B, 4 RZ-I 100 Mbps Yes
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TU KHOA

1 Base5

10 Base-T

10 Base2

10 Base5

100Base-FX

100Base-T

100Base-T4

100Base-TX

abort

access control field (AC)

attachment unit interface (AUI)
baseband

broadband

Carrier sense multiple access (CSMA)
Carrier sense multiple access with collision detection (CSMA/CD)
Cheapernet, cheapnet

Collision

Contention

Destination address (DA)

Dual attachment concentrator (DAC)
Dual attachment station (DAS)
Ethernet

Fast Ethernet

Gigabit Ethernet

Fiber distributed data interface (FDDI)
IEEE 802.1

IEEE 802.2

IEEE 802.3

IEEE 802.4

IEEE 802.5

IEEE Project 802

Internetworking

c oo oo oo bpp oo o bbb oo 00D D000 0D D D O O

Local area network (LAé )
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c oo oo g o obopgogg 0D 0000 D DL D O O

Logical link control (LLC)
Media interface connector (MIC)
Medium access control (MAC)
Medium attachment unit (MAU)
Monitor station

Multiple access (MA)
Multistation access unit (MAU)
4 etwork interface card (4 IC)
Preamble

Project 802

Protocol data unit (PDU)
Singgle attachment station (SAS)
Source address (SA)

Star LA

Start frame delimiter (SDF)
Swithed Ethernet

Thick Ethernet

Thicknet

Thinnet

Token

Token Bus

Token Passing

Token Ring

Transceiver

Twisted pair Ethernet

Vampire tap
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X/
L X4

X/
L X4

TOM TAT

Muc dich cua dé an IEEE 802 1a thiét lap chuin cho céc thiét bi mang LA4A tir nhiéu
nguon san xuat khac nhau.

Dé an 802 chia 16p két ndi dit liéu thanh hai 16p con:
Logical link control (LLC)
Medium access control (MAC)

LLC 1a 16p con phia trén va gi(‘)ng~ nhau trong moi mang LAA . Chue nang bao gbém
diéu khién luu luong va ki€ém tra 16i. Dia chi luan ly, thong tin diéu khién, va dir licu
den tur 16p trén thi dugce dong vao trong goéi goi la don vi giao thie dir liéu (PDU)

L&p con MAC diéu phéi cac nhiém vu két ndi dir li¢u trong timg mang LAA cu thé
L&p con MAC 1a do nha san xuét qui dinh va tiy thudc timg dang mang LAA

C6 ba dang LA4 duoc phan loai theo Project 802 1a:

Ethernet (802.3)

Token Bus (802.4)

Token Ring (802.5)

CSMA/CD hoat dong nhu sau: Moi tram déu phai nghe ngong dudng day nham xac
dinh la duong day trong a éu tréng, thi bat déu truyén dir lidu. a éu xuat hién xung
dot, ngimg truyén va tiép tuc lai qua trinh tham do -gai.

Swithed Ethernet, Fast Ethernet, va GigaEthernet 1a cac Ethernet duogc thiét 1ap nham
cdi thién tinh nang va toc d¢ truyén.

Trong Swithched Ethernet, mot chuyén mach c6 thé huéng dudng truyén dén dia chi
dich, khong dung hub.

Trong Fast Ethernet, téc do dir liéu duoc gia ting 1én 100Mbps, nhung mién xung dot
thi gidm xudng con 250 mét

Bén thiét 1ap cua Fast Ethernet khac nhau trong dang mdi trudng truyén, sb cap, mién
xung dot va phuong phép ma hoa.

Gigabit Ethernet, véi téc do truyén 1 Gbps, dugc dung lam backbone két ndi voi Fast
Ethernet

Bén thiét 1ap cta Gigabit Ethernet khac nhau vé ngudn tin hiéu, dang moéi truong va
mién xung dot.

Token Bus (IEEE 802.4) dugc dung trong tw dong hoa xi nghiép va diéu khién qua
trinh, két hop kha nang ctua Ethernet va Token Ring

Token Ring (IEEE 802.5) dung token passing lam phuong tién tham gia truyén trong
mang

Chuyén mach trong Token Ring duoc ding trong don vi truy cdp nhiéu tram (MAU:
multistation access unit)

a am gilr dugc mot frame goi 14 token cho phép tram dugc goi mot frame dir lidu

Trong Token Ring, mot frame duoc di chuyén tir nat sang nit, dugc tai tao tai mdi
nut, cho dén khi dat dén dich
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FDDI: (fiber distributed data interface) 1a giao thirc mang LA4 dung cho cap quang,
v6i toe do truyén 100 Mbps

FDDI bao gém vong so cip dé truyén dit liéu va vong thir cip dé hd tro khi c6 hong

hoc.

MIC (Media interface connector) 1a thiét bi két ndi véi mang vong FDDI dbi ngiu véi
nut.

DAS (Dual attachment station) la nat c6 hai MIC

SAS (Single attachment station)la niit v6i mot MIC. SAS phai ndi v6i vong FDDI
dung DAC (dual attachment concentrator).

FDDI m6 ta giao thirc cho 16p vat 1y va 16p két ndi dir licu

L6p két ndi dir liéu FDDI bao gom 16p con LLC (twong ty nhu IEEE Project 802.2) va
16p con MAC (terong tu nhu IEEE Project 802.5).

Trongldp vat 1y, FDDI ding phuong phap ma hoa 4B/5B, nham chuyén dbi 4 bit thanh
5 bit.

4B/5B nham bao dam khong thé xuat hién 3 bit 0 lién tiép trong giao thirc FDDI nhim
giai quyét bai toan dong bd khi c6 nhiéu s6 bit khong trong phuong phap truyén a RZ-
I

Trong giao thirc FDDI, s¢ hitu token dugc kiém soat boi 3 gia tri thoi gian va hai
timer.
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