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Chwong 5: MANG NQI BQ & LOP CON DIEU

KHIEN TRUY CAP

Muc dich

Chwong nay nham gidi thidu v6i nguoi hoc nhitng ndi dung sau:

Yéu cau

Céc phuong chia s¢ dudng truyén chung giira cic may tinh trong mot mang cuc bo
nhu: cac phuong phap chia kénh, cac phuong phap truy cép duong truyén ngiu
nhién va cac phuong phép phan luot truy cap duong truyen

Gi6i thiéu chi tiét vé nguyén tic hoat dong ctia cac chuan mang cuc bo nhu ho cac
chuan mang Ethernet, FDDI va mang khong ddy

Sau khi hoc xong chuong nay, ngudi hoc phai cé dugc cac kha ning sau:

Trinh bay duoc su khac biét co ban vé cach thuc chia sé duong truyén chung gitra
cac may tinh trong cac phuong phap chia kénh, truy cap dudng truyén ngau nhién
va phén luot truy cap dudng truyén.

Trinh bay duoc nguyén tic chia sé dudng truyén chung giita cic may tinh theo céac
phuong phap FDMA, TDMA, CDMA, ALOHA, CSMA, CAMA/CD, Token
Passing, ...

Trinh bay duoc nhiing dac diém va nguyén tc hoat dong cua cac chuan thudc ho
mang Ethernet, mang FDDI va chuan mang khong day 802.11
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5.1 Tong quan vé LAN

Nhu da trinh bay trong phan 2.1, theo tiéu chi danh gia 14 khoang cach dia 1y thi nguoi ta thuong
phan loai mang may tinh thanh ba kiéu:
=  Mang ndi bg - Local Area Network (LAN)
= Mang do thi - Metropolitan Area Network (MAN)
= Mang dién rong - Wide Area Network (WAN)
Trong thuc té, LAN va WAN thuong dugc cai dat nhét.
Mang LAN duoc st dung dé ndi két mot dai rong cac thiét bi trong mot pham vi hep, vi du: trén
cling mot tang, mot tda nha hay mot khudn vién (thuong khong vuot qua 10Km). Ngay nay, LAN
13 loai mang duoc str dung rat pho bién trong moi linh vuc ctia x4 hoi. Ngudi ta thudng nghi dén
LAN nhu la mang c6 thong luong cao, d6 tri hoan thap.
Hién tai c6 rat nhiéu cong nghé xay dung ‘mang LAN ma chiing ta s& xem x¢ét dén ngay sau day.
Nhiéu chuin mang LAN da dugc phat trién trong d6 Ethernet va FDDI 1a ph bién nhat. Ngudi
ta thuong goi chung ho cac chuan mang LAN la IEEE 802.
Vé goc d6 ky thuat, LAN c6 cac tinh chit quan trong sau:
= Tét ca cac host trong mang LAN cung chia sé dudng truyén chung. Do d6 chung hoat
dong dua trén kiéu quang ba (broadcast).
= Khong yéu cau phai c¢6 hé théng trung chuyén (routing/switching) trong mot LAN don.
Thong thuong, mét mang LAN dugc dinh nghia duya trén cac thong s sau:
* Hinh thai (topology): Chi ra kiéu cach ma céc host trong mang dugc dau nbi véi nhau.
=  Dudng truyén chia sé (xoén doi, dong truc, cap quang): Chi ra cac kiéu duong truyén
mang (network cables) dugc dung dé dau ndi cac host trong LAN lai véi nhau. (Xin
xem lai mo ta chi tiét cac kiéu duong truyén trong chuong Tang Vat Ly).
= Kj¥ thuat truy cap duong truyén (Medium Access Control - MAC): Chi ra cach thirc ma
cac host trong mang LAN sir dung dé truy cap va chia s¢ duong truyén mang. MAC s&
quan tri vi¢e truy cép dén duong truyén trong LAN va cung cép co s¢ cho viée dinh
danh céc tinh chét cia mang LAN theo chuan IEEE.

5.2 Hinh thai mang

Hinh thai mang s& xac dinh hinh dang tong quat cia mot mang. Hién tai, ngudi ta da dinh nghia ra
duogc nhidu hinh thai mang khac nhau twong tng vi nhing tinh chét dac thu cua chung. Hinh thai
mang 14 tiéu chi bat budc dung dé xdy dung mang LAN va n6 chu yéu quan tdm dén viéc lam cho
mang dugc lién thong, che dau chi tiét vé cac thiét bi thuc d6i v6i nguoi dung.

5.2.1 Mang hinh sao

n:an: may Huh d’um: D\ﬂT\’/J’D Fonels
HOi mang

H5.1 So db mang hinh sao

T4t ca cac may tinh trong mang duoc ddu ndi t6i mot thiét b tap trung tin hiéu trung tdm. Thanh
phan trung tdm ciia mang dugc goi 1a Hub.

Phuong thirc hoat dong ctia mang hinh sao nhu sau: Moi may tinh déu phat tin hiéu ra Hub va Hub
phat lai tin hidu vao dén tat ca cac dau ra. Mdi may tinh c6 mot ndi két riéng 1¢ dén Hub
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5.2.2 Mang hinh vong

T g noi tie mdt may
/D/ EL\,—#"’tmﬁ dén mdy tink khdc

H5.2 So ¢ mang hinh vong
Khong c6 thiét b trung tAm trong so d6 ndi mang hinh vong. Pudng ndi két mang s& di truc tiép
tir mot may tinh dén may tinh khéc.
Thuec té, c6 mot doan cable ngin ndi may tinh véi vong.

5.2.3 Mang hinh bus

Bus {dwomg truyén dwox chia sé)

H5.3 So dd mang hinh bus

Trong so d6 mang hinh bus, ngudi ta dung mot day cap (cable) don nbi két toan bo LAN. Mdi
may tinh c6 mot dau nbi dén cap duoc chia sé.

Véi mot duong truyén chia s¢ nhu thé thi s& c6 kha niang dung d6 xay ra khi cac may tinh cing
phat tin hi¢u ra du’ong truyen cung mot luc. Do do, phai c¢6 giai phap lam cho cac may tinh hoat
dong dong bo véi nhau nham cho phép chi mot may tinh truyén thong tin tai mot thoi diém.

5.3 Lop con MAC (Media Access Control Sublayer)

Nhu d trinh bay & trén, chuong nay trinh bay vé mang LAN — mang dang truyén quang bé va cac
giao thirc truyén quang ba ctia no.

Trong bat ky mang dang quang ba nao, van dé then chét ludn 1a cach thire nguoi ta quyét dinh ai
c6 quyén truy cap kénh truyén tai mot thoi diém. Dé 1am rd van dé hon, hay xem xét vi du sau: Co
sau ngudi dang hop thong qua hé thdng dién thoai, moi ngudi déu duoc ndi két dé co thé nghe va
noi voi nhitng nguoi khac. Khi mot nguoi ngung noi ma co6 hai nguoi hodc nhleu hon cung phat
biéu tiép s& tao ra tinh trang 16n x4n. Trong cac cude hop dang gép mat truc tiép, tinh trang 1on
x0n nay c6 thé duoc giai quyét bang cach dua tay xin phat bleu Nhung trong hé théng hoi thao
thong qua dién thoai nay, khi ma duong truyen ranh, viéc quyét dinh ai s& noi tiép co vé kho lam
hon. P c¢6 nhiéu giao thirc dung giai quyét van dé trén. Va chang chinh 1a ndi dung trinh bay cua
phan nay. N6i mot cach khac, cac kénh truyén dang quang ba thinh thoang con dwoc goi 1 cac
kénh da truy cap (multiaccess channels) hay 1a cac kénh truy cip ngau nhién (random access
channels).

Céc giao thirc duge sir dung dé quyét dinh ai c6 quyén truy cap duong truyén quang bé trude duoc
gom vao trong mot 16p con cua tang lién két dir liéu goi 1a 16p con MAC. Lop con MAC la dac
biét quan trong trong mang LAN, do nhiéu mang LAN sir dung duong truyén dang quang ba nhu
la phuong tién truyen thong nén tang. Cac mang WAN, theo xu huéng nguoc lai, lai ding cac ndi
két dang diém-diém (ngoai trir cac mang ding vé tinh).

Vé co ban, c6 ba phuong phap diéu khién truy cap duong truyén: Chia kénh, truy cap ngau nhién
(Random Access) va phan luot (“Taking-turns”). Giai thich cu thé vé ba phuong phap diéu khién
truy cap dudng truyén trén s& duoc trinh bay ngay sau day.
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5.3.1 Phwong phap chia kénh

Y tudéng chung cua phuong phap nay la: duong truyén s& dugc chia thanh nhidu kénh truyén, moi
kénh truyén s& dugc cap phat riéng cho mot tram. C6 ba phuong phap chia kénh chinh: FDMA,
TDMA, CDMA.

5.3.1.1  Chia tan s6 (FDMA — Frequency Division Multiple Access)

Mot phuong thire truyén théng dé chia sé mot kénh truyén don cho nhiéu ngudi dung canh tranh 1a
Chia tan s6 (FDMA). Pho ciia kénh truyén duoc chia thanh nhiéu bang tan (frequency bands) khac
nhau. Mdi tram duoc gan cho mét bing tan c¢b dinh. Nhimng tram nao dugc cdp biang tan ma khong
c6 dir liéu dé truyén thi & trong trang thai nhan rdi (idle).

Vi du: Mot mang LAN ¢6 sdu tram, cac tram 1, 3,4 co dit lidu can truyén, cac tram 2, 5, 6 nhan
roi.

Théi gian

Cac hing tin

H5.4 Mang FDMA

Nhan xét:

= Do mdi nguoi dung dugc cap mot bang t tan riéng, nén khong c6 su dung do xay ra. Khi chi c6
5O lugng nguoi dung nho va on dinh, m01 nguoi ding can giao tiép nhiéu thi FDMA chinh 1a
co ché diéu khién truy cap dudng truyén hiéu qua.

= Tuy nhién, khi ma lugng ngudi goi dit liéu 1 16n va lién tuc thay d6i hodc dudng truyén vuot
qua kha nang phuc vu thi FDMA bdc 16 mot s6 van dé. Néu phd duong truyén duoc chia lam
N vung va c6 it hon N nguoi dung can truy cap duong truyén, thi mot phan 16n pho duong
truyén bi lang phi. Nguoc lai, ¢6 nhiéu hon N ngudi ding ¢ nhu cau truyén dit liéu thi mot sd
nguoi dung s€ phai bi tur chéi khong co truy cép duong truyén vi thiéu bang thong. Tuy nhién,
néu lai gia st rang s6 lugng ngudi dung bang cach nao do ludn dugce gitr 6n dinh 6 con sO N,
thi viéc chia kénh truyén thanh nhing kénh truyén con nhu thé ty than 1a khong hiéu qua. Ly
do co ban ¢ day la: néu co vai ngudi dung rdi, khong truyén dir liéu thi nhitng kénh truyén con
cap cho nhimg nguoi dung nay bi lang phi.

= C6 thé dé dang thay dugc hiéu nang nghéo nan cua FDMA tur mét phép tinh theo ly thuyét xép
hang don gian. Bat dau 1a thoi gian tri hodn trung binh T trong mot kénh truyén c¢6 dung luong
C bps, voi ti 16 dén trung binh 1 A khung/gidy, mdi khung c6 chiéu dai dugc chi ra tir ham
phan phdi mii v6i gid tri trung binh 1a 1/p bit/khung. Vi cac tham sd trén ta co duoc ti 18 phuc
vu la pC khung/gidy. Tir Iy thuyét xép hang ta cé:

T =-1
y7,

Cc-1
Vi du: néu C = 100 Mbps, 1/u = 10000 bits va A = 5000 khung/gidy thi T =200 s.
Bay gio néu ta chia kénh 16n nay thanh N kénh truyén nho doc 1ap, mdi kénh truyén nho cé
dung lugng C/N bps. Ti 1¢ trung binh cac khung dén cac kénh truyén nho bay gio 1a A/N. Tinh
toan lai T ching ta co:

Tepya = ) =7 =NT

U(C/N)—(A/N) — uC—-4
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Thoi gian chd doi trung binh trong cac kénh truyén con sir dung FDMA 14 x4u hon gip N lan so
vo1 truong hop ta sap x€p cho cac khung dugc truyén tuan tu trong mot kénh 16n.

5.3.1.2  Chia thoi gian (TDMA — Time Division Multiple Access)

Trong phuong phap ndy, cac tram s€ xoay vong (round) dé truy cap duong truyen Vong ¢ day co
thé hiéu la vong thot gian. M6t vong thoi gian 1a khoang thoi gian du dé cho tat ca cac tram trong
LAN déu duoc quyén truyén dir liéu. Qui tic xoay vong nhu sau: mot vong thoi gian s€ dugc chia
déu thanh cac khe (slot) thoi gian bang nhau, mdi tram s& duoc cdp mot khe thoi gian — di dé nod
c6 thé truyén hét mot goi tin. Nhitng tram nao t6i lugt dugc cip cho khe thoi gian ctia minh ma
khong c6 dir liéu dé truyén thi van chiém lay khe thoi gian d0, va khoang thoi gian bi chiém nay
duogc goi 12 thoi gian nhan rdi (idle time). Tap hop tat ca cac khe thoi gian trong mot vong duoc
goi lai 1a khung (frame).

Vidu:

4 Trame -

[ ] Ieds L] ] e |

HS5.5 Mang TDMA

Mang LAN dung co ché truy cap duong truyén TDMA trén c6 séu tram. Céc tram 1, 3, 4 c6 dit
lidu can truyén. Cac tram 2, 5, 6 nhan roi.

Chung ta cting ap dung cung mot nhan xet vé mang TDMA nhu mang FDMA. Mbi nguoi dung
duogc cap phat mot khe thoi gian. Va néu nguoi ding khong sir dung khe thoi gian nay dé truyén
dir 1i€u thi thoi gian s€ bi lang phi.

5.3.1.3 Két hop giita FDMA va TDMA

Trong thyc té, hai k¥ thuat TDMA va FDMA thuong dugc két hop sir dung v6i nhau, vi du nhu

trong cac mang dién thoai di dong.

] Céc dién thoai di dong TDMA sir dung cac kénh 30 KHz, mdi kénh lai dugc chia thanh ba
khe thoi gian. Mot thiét bi cAm tay sir dung mot khe thoi gian cho viée géi va mot khe khac
cho viéc nhan dit liéu. Chang han nhu cac hé théng: Cingular (Nokia 8265, TDMA 800/ 1900
MHz, AMPS 800 mHz ), AT&T Wireless.

. Hé théng GSM sir dung cac kénh 200 KHz duoc chia thanh 8 khe thoi gian. Mot thiét bi
cam tay sé& st dung mot khe thoi gian trong hai kénh khac nhau dé goi va nhan thong tin. Cac
hé thdng Cingular, T-Mobile, AT&T dang chuyén sang dung k¥ thuat nay.

Thoi gian

A A g
Tan s
H5.6 Két hop giita TDMA va FDMA

5.3.1.4 Phan chia ma (CDMA - Code Division Multiple Access)

CDMA hoan toan khac véi FDMA va TDMA. Thay vi chia mot day tan s6 thanh nhiéu kénh
truyén bang thong hep, CDMA cho phép mdi tram c6 quyén phat di liéu 1én toan bd pho tan cia
duong truyén 16n tai moi thoi diém. Céc cudc truy cap dudng truyén xay ra dong thoi sé duoc tach
biét v6i nhau boi ki thuat ma hoa. CDMA ciing x6a tan lo lang cho rang nhimng khung dif liéu bi
dung do trén dudng truyén sé bi bién dang. Thay vao d6 CDMA chi ra rang nhiéu tin hiéu déng
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thoi s€ dugc cong lai mdt cach tuyén tinh! Ky thuat CDMA thuong dugc st dung trong cac kénh
truyén quang ba khong day (mang dién thoai di dong, vé tinh ...).

Trudc khi di vao mo ta giai thuat CDMA, hiy xem xét mot vi du gan gidng nhu sau: tai mot
phong doi trong san bay co nhiéu cdp hanh khach dang chuyén tro. TDM co thé dugc so sanh véi
canh tuong: tat ca moi nguoi déu dung gitra phong, cho dén luot minh dugc phat biéu. FDM thi
giéng nhu canh twong: mdi mot cap duoc sip vao mot 6 noi chuyén riéng. Con CDMA lai giéng
nhu canh: moi ngudi déu dung ngay trong phong doi, noi chuyén dong thoi, nhung mdi cap
chuyén tro s€ sir dung mot ngén ngir riéng. Cap noi tiéng Phap chi liu lo voi nhau bang tleng
Phap, bo qua moi tiéng dong khong phai 1a tiéng Phap va coi d6 nhu 1a tleng on. Vi thé, van dé
then chét trong CDMA 14 kha nang rut trich ra duoc tin hiéu mong mudn trong khi tir chdi moi thi
khac va coi d6 1a tiéng 6n ngu nhién.

Trong CDMA, thoi gian goi mdt bit (bit time) lai dugc chia thanh m khoang nho hon, goi 1a chip.
Thong thuong, c6 64 hay 128 chip trén mot bit, nhung trong vi du phia dudi, ching ta dung 8 chip
cho don gian.

Nhiéu ngudi dung déu chia sé chung mot biang tan, nhung mdi ngudi ding dugc cp cho mot ma
duy nhét dai m bit goi 1a day chip (chip sequence). Diy chip nay s& dugc dung dé ma hoa va giai
mi dit liéu cua riéng nguoi dung nay trong mot kénh truyén chung da nguoi dung. Vi dy, sau day
1a mot ddy chip: (11110011). Bé goi bit 1, nguoi dung s& goi di diy chip cia minh. Con dé goi di
bit 0, ngudi dung s& goi di phan bu cta ddy chip cua minh. Vi du véi day chip trén, khi goi bit 1,
nguoi dung s€ goi 11110011; khi géi bit 0 thi nguoi dung s€ goi 00001100.

Dé tién cho viéc minh hoa, chung ta s€ sir dung cac ky hi€u ludng cuc sau: bit 0 duogc ky hiéu 1a -
1, bit 1 dugc ky hi¢u la +1.

Ciing can phai dua ra mot dinh nghia méi: tich trong (inner product): Tich trong ctia hai ma S va
T, ky hiéu 1a SeT, dugc tinh bang trung binh tong cua tich cac bit ndi tai twong tmg cua hai ma

nay.
2

1
m
Vi du:

S=+1+1+1-1-1+1+1-1

T'=+1+1+1+1-1-1+1-1
+l+1+1+ D+ 1+ (D +1+1 1

8 2

Bay gio ta xem xét cach thirc cap phat chudi chip cho cac tram, sao cho khong gay ra 1an 16n
thong tin gitra cac tram vdi nhau.
Dinh nghia: Hai ma S va T ¢6 cung chiéu dai m bits dugc goi 1a tryc giao khi: SeT = 0.
Vi du:

SeT =

S=+1+1-1-1-1-1-1+1

T=-1-1+1-1-1-1+1+1

ED+ED+HEED+H1+1+1+ (=D +1
8

Néu cac nguoi dung trong hé thong c6 cac ma tryc giao voi nhau thi ho c6 thé cung ton tai va

truyen dir liéu mot cach dong thoi véi kha nang bi giao thoa dir li€u 1a it nhat.

Qui udc: i

= Goi D; 1a bit dir liéu ma nguoi dung i muon ma hoa dé truyén trén mang.

= (j la chuoi chip (ma s0) cua nguoi dung i.

Sau day la cach thirc ma héa tin hi¢u deé géi lén dwong truyén va gidi ma deé lay dir liéu do

ra:

= Tin hiéu dwoc ma cua nguoi dung i:

Zi = Di X Ci

S.T: :O

Bién Soan: Th.s Ngo Ba Hung — Ks Pham Thé Phi - 01/2005 66



Dai Hoc Can Tho - Khoa Cong Nghé Théng Tin - Gido Trinh Mang May Tinh — V1.0

= Tin hiéu tong hop duwoc g6i trén dwong truyén:

=%z
i=1

v6i n 12 tong s6 ngudi dung goi tin hiéu 1én dudng truyén tai cting thoi diém
v Giai ma:
Dir liéu ma nguoi dung i lay ve tur tin hi¢u tong hop chung:

D, =ZeC(C,
Néu D; > “ngudng”, coi nod 1a 1, nguoc lai coi no 1a -1
Vi du:

Heé thong ¢ 4 nguoi dung A, B, C, D. Cac mi sd tuong tmg cta ho nhu sau:
AroooT1o1 1
E:00101110
CoO01011100
D:01000010
Néu ky hiéu theo kiéu ludng cuc thi:
BT —1 =1 +1 4121 +1 +1)
Bri—1—-1+1-1+1+1+1-1)
Cof=1+1=1+1+1+1 -1-1)
D=1+ -1-1-1-1+1-1)
bPé ¥y cac ma s6 A, B, C, D 1a truc giao!
Cé sau vi du:
1) Chi c6 nguoi dung C goi bit 1:
2) Bgoibitl, C gdibit 1
3) A goibitl, B goibit0
4) A, C déu goi bit 1, B gdi bit 0
5) A, B, C, D déu goi bit 1
6) A,B,Dgoibit 1, C goibit 0
Ta tinh toan duoc cac ma tong hop gdi 1én dudng truyén nhu sau:
1 -——1- € Z={-1+1-1+1+1+1-1-1)

2 -11- B+C Z=(-2 0 0 0+2+2 0-2)
A 10-- A+B Z=(0 0-2+2 0-2 0+2)
4101~ A+B+C E=(-1+1-3+3+1 —1-1+1)

51111 A+B+C+D IZ=(—4 0-2 0+2 0+2-2}

51101 A+B+C+D F=(—2-2 0-2 0-2+4 )

Bay gio, ta tinh dugc dir li¢u nguyén thuy ctia nguoi dung ¢ tram C, sau khi da rit trich ra tr ma

téng hop nhu sau:

1N ZeT={1+1+1+1+1+1 +1 +1)8 =1

2V e T 240+ H0 42 +2+0+2VE = 1

AL e T=(0+0 4242 +0 2 +0 2B =0

4y ZwT=01+1+3 43 +1 141 18 =1

B ZeC= (4 +0+2+0+2 +0 2 +5/8 =1

B) ZeC= (2-2+0 —2 +0 -2 —4 +0)/8 = —1

Nhén xét:

=  Pau tién, chung ta phai gia sur rang tat ca cac day chip dugc dong bo hoa dé duoc goi nhan
cung thoi diém. Nhung trong thuc té, kiéu dong bo hoa nhu véy 1a khong thé c6 duge. Nhing
gi nguoi ta ¢ thé 1am duoc dé dong bo hoa 1a: ngudi goi va ngudi nhan ddng bd hoa véi nhau
bang cach cho ngudi goi goi mot diy chip duoc dinh nghia trude, diy nay phai du dai dé cho
bén nhén co thé theo kip bén goi. Tét ca cac cudc truyén nhan khac dugc xem nhu la nhiéu
ngau nhién. Ngudi ta chimg minh duoc rang, chudi chip cang dai thi xac sudt phat hién ra
chudi nay mot cach chinh xac 1a cang cao v6i sur hién dién cua nhiéu.

= Ciing can phai gia thiét ring: bén nhan biét chinh xac bén goi 1a ai. Tuy trong thuc té, can phai
trung thuc ma noi rang: dat gia thiét thi dé hon 1a lam. Nhung hiy tin tuéng 1a CDMA c6
nhiéu chi tiét phtrc tap hon va thong minh hon dé lam dugc chuyén doé.
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5.3.2 Phuong phap truy cip dwong truyén ngiu nhién (Random Access)

Trong phuong phap nay, nguoi ta de cho cac tram tu do tranh chip duong truyén chung dé truyén
timg khung dir liéu mot. Néu mdt tram can goi mot khung, nd sé& goi khung do trén toan b dai
thong cta kénh truyén. S& khong c6 su phdi hop trinh ty giita cac tram. Néu c6 hon hai tram phat
cung mot luc, “dung d6” (collision) s& xay ra, cac khung bi dung d6 s€ bi hu hai.
Giao thuce truy cép duong truyén ngau nhién dugc dung dé xac dinh:

» Lam thé nao dé phat hién dung do.

» Lam thé nao dé phuc hdi sau dung do.
Vi du vé cac giao thire truy cap ngiu nhién: slotted ALOHA va pure ALOHA, CSMA va CSMA/CD,
CSMA/CA.

5.3.21 ALOHA

Vao nhitng nam 1970, Norman Abramson cung cac d@)ng su tai Pai hoc Hawaii da phat minh ra
mot phuong phap méi wu hang ding dé giai quyét bai toan vé cap phat kénh truyén. Sau d6 cong
viéc cua ho tiép tuc dugc mé rong boi nhiéu nha nghién ctru khac. Mac du cong trinh cia
Abramson, duoc goi 1a hé théng ALOHA, st dung hé théng truyén quang ba trén song radio mat
dat, nhung y tuéng co so cua no co thé ap dung cho bat ky hé thong nao trong do nhiing ngudi
dung khong co phéi hop voi nhau s€ tranh chap st dung duong truyen chung duy nhat.

O day, chiing ta s& thao luan vé hai phién ban ciia ALOHA: pure (thuan tiy) va slotted (dugc chia
khe).

5.3.2.1.1 Slotted ALOHA

Thot gian dugc chia thanh nhiéu slot ¢6 kich ¢& bang nhau (bang thoi gian truyén mot khung).
Mot tram mudn truyén mot khung thi phai doi dén dau slot thoi gian ké tiép méi duoc truyen Di
nhién la s€ xay ra dung d6 va khung bi dung dd s¢€ bi hu. Tuy nhién, dua trén tinh phan hdi cua
viéc truyén quang bé, tram phat ludn c6 thé theo ddi xem khung ctia né phat di c¢6 bi hily hoai hay
khong bing cach ling nghe kénh truyén. Nhirng tram khac cting lam theo cach tuong ty. Trong
truong hop vi 1y do nao d6 ma tram khong thé ding co ché ling nghe duong truyen hé thdng can
y€u cau bén nhén tra 161 mot khung bao nhan (acknowledgement) cho bén phat. Néu phat sinh
dung do, tram phat s& goi lai khung tai dau slot ké tiép v6i xac sudt p cho dén khi thanh cong.

Vi du minh hoa: C6 3 tram déu mudn truyén mot khung théng tin.

Tram1 [ 1 ] [1] [ 1] L]

tram

ram's I & =
I

C E # g E G E 5 g

C: Bi dung di
E: slot trong
S: Truyeén khung thanh cong

HS.7 Minh hoa giao thttc Slotted ALOHA
Do s& c6 dung d6 ma mat khung thong tin, mot cau hoi dit ra 1a: dau 1a ti suat truyén khung thanh
cong cua cac tram trong mang?
Gia str ¢6 N tram mudn truyén dit liéu, mdi tram truyén khung thong tin ctia minh trong mét slot
v6i x4c suat p. Xac suit dé mot tram trong N tram truyén thanh cong S(p) dugc tinh nhu sau:

S(p)=Np(1-p)*~
Khi p =Y, S(p) dat gia tri cuc dai (1— Y4)""
5.3.2.1.2 Pure ALOHA

Ky thuét Pure ALOHA don gian hon Slotted ALOHA do khéng c6 sy ddng bod hoa gitra cac tram.
M&i khi mudn truyén mot khung thong tin, tram s& truyén né ngay ma khong can doi dén dau cua
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slot thoi gian ké tiép. Vi thé xac xuét bi dung do tang thém! Nghia 1a khung thong tin dwoc goi tai
thoi di€ém ty s€ dung d6 voi nhiing khung dugc goi trong khoang thoi gian [to-1, to+1].

bhi dung dd bi dung do
o ddu khung o cudi khung
-— —{— —

khung cha mit i

t-1 t +
0 0 tn 1

H5.8 Minh hoa giao thitc Pure ALOHA
Goi P 1a xac xuat cua mot sy kién nao do, ta c6 nhiing phéan tich sau:

P(nit i truyén thanh cong) = P(dé nut i truyén)

x P(khong c6 nit nao khac truyén trong khoang [t,-L.t,]) -
x P(khong c6 nit nao khéc truyén trong khoang [t,, t, 71D

= p(l-p)"1-p)*"

S(p) = P(mot nit bat ky trong N niit truyen thanh cong) = Np(1- p)"™'(1- p)*
Nhirng phén tich vira néu gia sur rang ludn c6 thuong tryc N tram trong mang. Va trong truong
hop t6i uu, m01 tram thur truyén voi xac suat 1/N.
Trong thuc té, s6 luong cac tram thuong tryc trong mang ludn thay d6i. Gia st chung ta c6 tong
cong m tram lam viéc. n tram 1a thudng tryc trén mang, moi tram thudng tryc trén mang sé cb 801
khung thong tin v&i xac sudt cd dinh p. m-n tram con lai 1a khong thudng truc, va ching co thé goi
khung thong tin v&i xac suat p,, v6i pa co thé nho hon p.
Nhin xét chung vé ALOHA:
= Hiéu ning thap do khong c6 thim do duong truyén trude khi goi khung, dan dén viéc mat

nhiéu thoi gian cho vi¢c phat hién dung do va phuc hdi sau dung do.
= Hoat dong theo kiéu ALOHA c6 kha ning din dén viéc hé thong bi “chét dimg” do moi nd luc

goi gbi tin cla tat ca cac tram déu bi dung do.
Slotted ALOHA tr¢ nén quan trong vdi ly do khong mAy ranh mach lam N6 ra doi vao nhiing
nam 1970, dugc st dung trong mot sé hé théng thi nghiém thoi d6, va rdi hau nhu bi lang quén.
Va khi cong ngh¢ truy cap Internet khong qua cable duge phat minh, dot nhién lai phat sinh van
dé 1am sao dé cap phat duong truyén dugc chia sé cho nhiéu nguoi ding canh tranh, Slotted
ALOHA lai dugc 16i ra tir thung rac dé ctru rdi cudc doi. Van thuong cé chuyén 1a cac giao thirc
hop 1y mot cach hoan hao lai khong dugc sir dung vi nhiing 1y do vé chinh tri, nhung nhiéu nim
sau do, mot sb nguoi thong thai lai nhén ra rang nhitng giao thirc bo di tir 1au rdi d6 lai c6 thé giip
ho giai quyét duoc van dé. Vi Iy do nhu vy, trong chuong nay, ching ta s€ nghién ciru mot s6
giao thirc vu hang hién tai khong duoc sir dung rong rii lim nhung biét dau c6 thé dugc sir dung
d& dang trong cac ing dung & twong lai. Di nhién 13 chiing ta ciing s& nghién ciru nhiéu giao thirc
dang dugc sir dung rong rai hién nay.

5.3.2.2 CSMA - Carrier Sense Multiple Access

Giao thoe ALOHA mac du dé chay dugc, nhung mot didu dang ngac nhién la nguoi ta lai dé cho
cac tram lam vi€c tu do goi thong tin 1én duong truyen ma chang can quan tim dén viéc tim hiéu
xem nhitng tram khéac dang lam gi. Va diéu d6 din dén rit nhiéu vu dung d¢ tin hi¢u. Tuy nhién,
trong mang LAN, ngudi ta c6 thé thiét ké cac tram lam viéc sao cho ching c6 thé diéu tra xem céc
tram khac dang 1am gi va ty diéu chinh hanh vi cia minh mét cach twong Gng. Lam nhu vy s&
gitp cho hi¢u nang mang dat dugc cao hon. CSMA [a mét giao thirc nhu vay!

Céc giao thirc ma trong d6 cac tram lam viéc ling nghe duong truyén trude khi dua ra quyét dinh
minh phai 1am gi twong tng vé6i trang thai dudng truyén d6 dugc goi 1a cac giao thirc ¢6 “cam
nhan” dudng truyén (carrier sense protocol). Cach thirc hoat dong cia CSMA nhu sau: ling nghe
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kénh truyén, néu thiy kénh truyén rdi thi bat dau truyén khung, néu thay dudng truyén ban thi tri
hoan lai viéc géi khung.
Thé nhung tri hodn viéc goi khung cho dén khi nao?
Co ba giai phap:
Theo ddi khong kién tri (Non-persistent CSMA): Neu duong truyén ban, doi trong mot khoang
thoi gian ngdu nhién rdi tiép tuc nghe lai duong truyen
= Theo doi kién tri (persistent CSMA): Néu duong truyén bén, tiép tuc nghe dén khi duong
truyén rdi rdi thi truyén goi tin voi xac sut bang 1.
= Theo doi kién tri voi xac suat p (P-persistent CSMA): Neu duong truyén bén, tiép tuc nghe
dén khi duong truyén rdi rdi thi truyén goi tin vai xac suat bang p.
D@ thiy rang giao thirc CSMA cho du 14 theo ddi dudng truyén kién tri hay khong kién tri thi kha
ning tranh dung do van tot hon 14 ALOHA. Tuy thé, dung d6 van c6 thé xay ra trong CSMA!
Tinh hudng phat sinh nhu sau: khi mot tram vira phat xong thi mot tram khac cting phat sinh yéu
cau phat khung va bat dau nghe duong truyen Néu tin hiéu ctia tram thtr nhat chua dén tram thir
hai, tram thr hai s& cho rang duong truyén dang ranh va bit dau phat khung. Nhu vay dung do s&
X4y ra.

+— khdng gian =—*

S

+— thdi gian

H5.9 M6 ta khong gian va thoi gian dién ra dung do

Hau qua cua dung do 1a: khung bi mat va toan b thoi gian tir luc dung d6 xay ra cho dén khi phat
xong khung 1a lang phi!

Bay gio phat sinh vin dé mai: cic tram c6 quan tdm theo ddi xem c6 dung d6 xay ra khong va khi
dung dd xay ra thi cac tram s€ lam gi?

5.3.2.21 CSMA véi co ché theo ddi dung d) (CSMA/CD — CSMA with Collision
Detection)

CSMA/CD vé co ban 1a gidng nhu CSMA: ling nghe trude khi truyén. Tuy nhién CSMA/CD co
hai cai tién quan trong 1a: phat hién dung d6 va lam lai sau dung d.

Phat hién dung do: Tram vura truyen vira tiép tuc do xét duong truyen Ngay sau khi dung do
dugc phat hién thi tram ngung truyén, phat thém mot day nhdi (ddy nhdi nay co tac dung lam ting
cuong thém sy va cham tin hiéu, giap cho tat ca cac tram khac trong mang thiy duoc su dung do),
va bat dau 1am lai sau dung do.

CSMA/CD, ciing gidng nhu cic giao thirc trong LAN khac, sir dung mé hinh quan niém nhu trong
hinh sau:
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Cac slot
1" tranh chap
L " AL " rl | N
Giai doan Giai doan Giai doan
truyén tranh chap ranh

Thii gian ——»
H5.10 CSMA/CD c6 thé & mét trong ba trang thai: tranh chép, truyén, ranh

Tai thoi diém to, mot tram da phat xong khung ctia n6. Bat ky tram nao khac c6 khung can truyén
bay gid c6 thé cb truyén thir. Néu hai hodc nhiéu hon cac tram 1am nhu vay ciing mét lc thi s&
xay ra dung do. Pung do co thé duoc phat hién bang cach theo ddi nang lwong hay do rong cua
xung cua tin hi¢u nhan dugc va dem so sanh vdi do rong cia xung vira truyén di.

Bay gio ta dit ra cau hoi: Sau khi truyén xong khung (hét giai doan truyén), tram s& bo ra thoi
gian ti da 13 bao 1au dé biét duoc 1a khung cua n6 di bi dung do hodc né da truyén thanh cong?
Goi thoi gian nay 13 “ctra s6 va cham” va ky hiéu n6 1a T,,. Phén tich sau ddy s& cho ra cau tra 10i.
Hinh sau s& mo phong chi tiét vé thoi gian phat khung gitra hai tram A va B ¢ hai diu mut xa nhét
trén duong truyén tai.

Tprap

2ppop — €

\J Y

Thai gian
H5.11 Thoi gian can thiét dé truyén mot khung

Dat Tprop 1a thoi gian lan truyén tin hiéu giita hai ddu mat xa nhau nhat trén dudng truyén tai.
= Tai thoi diém t, A bat dau phat di khung dix liéu ciia né.

* Tai t+Tpop-€, B phat hién kénh truyén ranh va phat di khung dit liéu cta né.

» Tai t+ Tprop, B phét hién su dung do.

*  Tai t+2Tprop-€, A phat hién sy dung do.

Theo phan tich trén, thi Ty =2Trep
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i Khoang cach giita A va B B

A bat dau gdi khung

T
B bat dau gdi khung !
1

T

1

! .
Tprop | R

I

I

1

el 1oy

B phat hién ra khung ca né dung dd vdi khung caa tram khac

2lprop — € e

A phat hién ra khung ctia nd dung dd wiii khung cha tram khac

H5.12 Phat hién dung d6 khi truyén tin

Viéc huy bo truyén khung ngay khi phat hién c6 dung d6 giup tiét kiém thoi gian va bang thong,
vi néu ctr tiép tuc truyén khung di nita, khung d6 van hu va van phai bi hiry bo.

e Khing gian —

=0

+—— Thii gian

thii gian phat
hién dyng dd
va hiy truyén

thay vi lang phi thii gian dé truyén
hé&t khung hi dung dd, hiy ho viéc
truydn ngay sau khi dung di zay ra

H5.13 Xir 1y khu dung do

L:Elm lai sau khi dung d6: Sau khi bi dung d0, tram s€ chay mét thudt toan goi la back-off dung
deé tinh toan lai luong thoi gian n6 phai cho trude khi goi lai khung. Luong thoi gian nay phai la
ngau nhién dé cac tram sau khi quay lai khong bi dung d¢ véi nhau nira.

Thuat toan back-off hoat dong nhu sau:
= Rt nglu nhién ra mot con sd nguyén M thda: 0< M <2°. Trong d6 k = min(n,10), véin
la téng s6 1an dung do ma tram da ganh chiu.
= Ky han ma tram phai cho trude khi thir lai mot lan truyén moi la M*Ty,.
= Khi ma n dat &n gi tri 16 thi hay bo viéc truyén khung. (Tram da chiu dung qua nhiéu vu
dung do rdi, va khong thé chiu dyng hon duoc nita!)
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PANH GIA HIEU SUAT CUA GIAO THU'C CSMA/CD:
Goi:
P 1a kich thudc cua khung, vi du nhu 1000 bits.
C 1a dung luong ctia dudng truyén, vi du nhu 10 Mbps.
Ta c6 thoi gian phat hét mot khung thong tin 1a P/C gidy.
Trung binh, chiing ta s& thtr e 1an trudc khi truyén thanh céng mot khung. Vi vay, voi mdi 1an phat
thanh cong mot khung (ton P/C gidy), ta dd mat tong cong 2€Tprop (=5Tprop) Vi dung do.
Thanh thtr hiéu ning cta giao thirc (ti 1 giita thoi gian hoat dong hitu ich trén tong thoi gian hoat
dong) la:

Lo 1 LT
BT, 1+ 145a0Y0 P

C
Gié tri ctia a dong vai trd rit quan trong dén hiéu suat hoat dong ctia mang kiéu CSMA/CD.

5.3.3 Phuwong phap phan luwot truy cip dwong truyén

Bay gio thir nhin lai hai phwong phéap diéu khién truy cap dudng truyén “chia kénh” va “truy cap

ngau nhién”, ta s& thiy chiing déu c6 nhiing diém hay va han ché:

= Trong cac giao thic dang chia kénh, kénh truyén duoc phan chia mot cach hiéu qua va cong
bang khi tai trong dudng truyén 1 16n. Tuy nhién chiing khong hiéu qua khi tai trong ctia
duong truyén 1a nho: c6 do tri hodn khi truy cap kénh truyén, chi 1/N biang thong dugc cip cho
ngudi dung ngay ca khi chi c6 duy nhat ngudi dung d6 hién dién trong hé théng.

» Céac giao thirc dang truy cip ngau nhién thi lai hoat dong hiéu qua khi tai trong ctia duong
truyén thap. Nhung khi tai trong duong truyén cao thi phai ton nhiéu chi phi cho viée xir Iy
dung do.

Céc giao thirc dang “phan luot” s& dé y dén viéc tan dung nhimg mat manh cia hai dang no6i trén.

Y tudng chinh cua cac giao thire dang “phén luot” 1a khong dé cho dung do xay ra bang cach cho

cac tram truy cap duong truyen mdt cach tuan tu.

V& co ban, c6 hai cach thirc dé “phan luot” sir dung duong truyén:

* Tham do (polling): Tram chu (master) s€ moi cac tram to (slave) truyen khi dén luot. Luot
truyén duoc cap phat cho tram t6 co thé bang cach: tram chu danh phan cho tram t& hoac tram
t yéu cau va dugc tram chii dap ing. Tuy nhién c6 thé thiy nhimg van dé s& gap phai cua giai
phap nay la: chi phi cho viéc tham do, do tré do phai chd dugc phan lugt truyén, hé théng rbi
loan khi tram chu gip su cd.

. Chuyén thé bai (token passing): Thé bai diéu khién s& duoc chuyén lan lugt tir tram nay qua
tram kia. Tram nao c6 trong tay thé bai s& duwoc quyén truyén, truyén xong phai chuyén thé bai
qua tram ké tiép. Nhitng van dé can phai quan tdm: chi phi quan 1y thé bai, d6 tré khi phai cho
thé bai, kho khan khi thé bai bi mat.

5.3.3.1  Vidu vé phwong phap thim do: Thim do phan tan (Distributed Polling)

Thot gian dugc chia thanh nhiing “khe” (slot). Gia sir h¢ théng hién c6 N tram lam viéc. Mot chu
ky hoat dong ctua hé thong bat dau bang N khe thoi gian ngan dung dé dat chd (reservation slot).
Khe thoi gian dung dé dat chd bang voi thoi gian lan truyen tin hiéu gilta hai dau mut xa nhit trén
duong truyén. T6i khe dat chd tht i, tram tha i néu mudn truyen dir lidu s& phat tin hi¢u dat chd
ctia minh 1én kénh truyén, va tin hiéu niy s& duoc nhin thdy boi tit ca cac tram khéac trong mang.
Sau thoi gian dat chd, cac tram bat dau viée truyén dir liéu ctia minh theo ding trinh ty di dang
ky.
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[ © o Muie )

Cac kheI : Truyén
*dat chd khung

—

H5.14 MO ta céc chu ky hoat dong ctia hé thong Tham do phan tan
5.3.3.2 Vidu vé phuong phap chuyén thé bai: Token Ring

Giao thirc nay s dung mang kiéu hinh vong, dung thé bai dé cap quyén sir dung dudng truyén.
Mang token ring bao gdm mot tip hop cac tram dwoc ndi voi nhau thanh mot vong.
Nghe::

—

Dirligu | Token |

HS5.15 M6 hinh hoat dong ctia mang Token Ring

Dit liéu ludn chay theo mot huéng vong quanh vong. Mdi tram nhan khung tir tram phia trén cta
né va roi chuyén khung dén tram phia dudi. Thé bai la cong cu dé quyét dinh ai c6 quyén truyén
tai mot thoi diém.

Cach thie hoat dong ciia mang token ring nhu sau: mét the bai, thuce chat chi 1a mot diy bit, s&
chay vong quanh vong; moi nut s€ nhén the bai r0i lai chuyen tiép thé bai nay di. Khi mot tram c6
khung can truyen va ding lic no thiy c6 thé bai t6i, no6 lién ldy thé bai nay ra khoi vong (nghia la
khong c6 chuyén tiép chudi bit dic biét ndy 1én vong nira), va thay vao dé, no s& truyén khung dir
liéu ctia minh di. Khi khung dir li¢u di mot vong va quay lai, tram phat s€ rat khung ctia minh ra
va chén lai thé bai vao vong. Hoat dong ctt xoay vong nhu thé.

Card mang dung cho token ring s& c6 trén d6 mét bo nhan, mot bo phat va mét b dém dung chira
dir liéu. Khi khong c6 tram nao trong vong co dir licu dé truyen the bai s€ luu chuyen vong quanh.
Néu mot tram c6 dit liéu can truyen va o thé bai, né c6 quyén truyén mot hodc nhiéu khung dir
liéu tiy theo qui dinh cta hé thong.

Mbi khung dir li¢u dugc phat di s€é c6 mot phén thong tin chura dia chi dich cua tram bén nhan;
ngoai ra nd con c6 thé chira dia chi muticast hodc broadcast tity theo viéc bén goi mudn goi khung
cho mot nhém ngudi nhan hay tat ca moi nguoi trong vong. Khi khung thong tin chay qua mdi
tram trong vong, tram nay s& nhin vao dia chi dich trong khung d6 dé biét xem c6 phai né 1a dich
dén ctia khung khong. Néu phai, tram s& chép ndi dung ctia khung vao trong b dém cua no, chi
chép thoi chir khong dugce x6a khung ra khoi vong.

Mot van dé can phai quan tAm dén 1 mot tram dang giir thé bai thi né cé quyén truyén bao nhiéu
dir liéu, hay néi cach khac 13 tram duoc cho bao nhiéu thoi gian dé truyén dir liéu? Ching ta goi
thoi gian nay la thoi gian gilr thé bai — THT (Token Holding Time). Trong truong hgp trong vong
chi c6 mot tram can truyén dir liéu va cac tram khac khong c6 nhu cau truyén, thi ta c6 thé cép
THT cho tram c6 nhu ciu cang lau cang tot. Diéu nay s& lam ting hiéu suat st dung hé thong mot
cach dang ké. Boi vi s& that 1a ngd ngan néu bt tram ngirng, chd thé bai chay hét mot vong, r6i lai
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truyén tiép. Tuy nhién, giai phap trén s& khong hoat dong t6t néu c6 nhiéu tram trong vong can goi
dir liéu. THT dai chi thich hop cho nhing tram can truyén nhiéu dir liéu, nhung lai khong phu hop
vo1 nhitng tram chi c6 it thong diép can goi di ngay ca khi thong diép nay la t6i quan trong. Diéu
nay ciing giébng nhu tinh hudng ma ban xép hang dé sir dung may ATM ngay sau mét anh chang
dinh rat ra 10 triéu dong, trong khi ban chi can vao day dé kiém tra tai khoan cua minh con bao
nhiéu tién! Trong cac mang 802.5, THT mac dinh la 10 ms.
Tir thoi gian giir the bai, chung ta lai nghi ra mot s6 do quan trong khac: Thoi gian xoay vong clia
thé bai — TRT (Token rotation time), nghia 1a lugng thoi gian bo ra dé thé bai di hét dung mot
vong. D& nhan thiy rang:

TRT < S6 niit hoat dong x THT + Do tré cuia vong
V61 “bo tré cua vong” la tong thoi gian dé the bai di hét mot vong khi trong vong khong co tram
nao can truyén dit liéu, “So nut hoat dong” am chi s6 tram c6 dir liéu can truyén.
Giao thirc 802.5 cung cdp mdt phuong thirc truyén dit liéu tin cdy bang cach str dung hai bit A va
C & dudi cua khung dir liéu. Hai bit bay ban dau nhan gia tri 0. Khi mot tram nhan ra né 1a dich
dén ctia mot khung dir lidu, no s& dat bit A trong khung nay 1én. Khi tram chép khung vao trong
bd nhé dém ciia nd, nod s& dit bit C 1én. Khi tram gdi thiy khung ctia né quay lai véi bit A van 1a
0, n6 biét 1a tram dich bi hu héng hodc khong c6 mat. Néubit Alal, nhung bit C 12 0, diéu nay
am chi tram dich c6 mat nhung vi 1y do nao d6 tram dich khong thé nhan khung (vi du nhu thiéu
bo dém chéng han). Vi thé khung nay c6 thé s& duogc tmyén lai sau d6 vdi hy vong la tram dich co
thé tiép nhan no.
Chi tiét cudi cling can phai xem xét 1a: chinh x4c khi nio thi tram s& nha thé bai ra? C6 hai dé
nghi: a) nha thé bai ra ngay sau khi tram vira truyén khung xong (RAT); b) nha thé bai ra ngay sau
khi tram nhén lai khung vira phat ra (RAR).

H5.16 Nha token: a)RAT b)RAR
Quan ly hoat dong ciia mang Token Ring

Can thiét phai d¢ ctr ra mot tram lam nhiém vu quan 1y mang token ring goi 1a monitor. Cong viéc
ctia monitor 13 dam bao stic khoe cho toan bd vong. Bat ky tram nao ciing c6 thé trd thanh
monitor. Thu tuc bau chon monitor dién ra khi vong vira dugc tao ra hodc khi monitor cia vong bi
su cd. Mot monitor manh khoe sé& dinh ky thong bao su hién dién ctia né cho toan vong biét bang
mot thong diép dic biét. Néu mot tram khong nhan duge thong bao hién dién cua monitor trong
mot khoang thoi gian nao do, nd s€ coi nhu monitor bi hong va s& ¢d tré thanh monitor méi.

Khi mét tram quyét dinh rang cdn phai c6 mot monitor méi, né s& goi mot thong diép thinh cau,
thong bdo y dinh tr¢ thanh monitor ciia minh. Néu thong diép nay chay mot vong va vé lai duoc
tram, tram s& cho rang moi nguoi dong y vi tri monitor ciia n6. Con néu dong thoi co nhidu tram
cung goi thong diép thinh cau, chiing s& phai 4p dung mot luat lwa chon nao d6, chang han nhu “ai
c6 dia chi cao nhét s& thang cu”.
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Nhiém vu dang chii ¥ ciia monitor 1 phai ¢am bao rang ludn ludn c6 sy hién dién cia thé bai &
dau d6 trén vong, co thé 1a dang di chuyén hay dang bi giir boi mot tram nao d6. RS rang 1a thé bai
c6 thé bi bién mat vi Iy do nao d6 chang han nhur 13i bit, tram dang giit n6 bi hu hong. Dé phat
hién ra viéc thé bai bi mat, khi thé bai chay ngang qua monitor, n6 s€ bat mot bo dém thoi gian dé
tinh gio. B6 dém nay co gia tri toi da la:
S6 lugng tram x THT + D6 tré cua vong

Trong do “S luong tram” 1a s6 cac tram lam viéc dang hién dién trén vong, “do tré cua vong” la
tong thoi gian lan truyén tin hiéu trén vong. Néu bo dém dat dén gid tri toi da ma monitor van
khong thiy thé bai chay qua no nita thi n6 s& tao ra thé bai moi.
Monitor ciing phai kiém tra xem c6 khung ndo bi hong hodc v6 thira nhan hay khong. Mot khung
néu c6 18i checksum hodc khudn dang khong hop 1€ s€ chay mét cach vo dinh trén vong. Monitor
s& thu khung nay lai trudc khi chén lai thé bai vao vong. Mot khung v6 thira nhan 1a khung ma da
duogc chén thanh cong vao vong, nhung cha ctia n6 bi chét, nghia 13 tram goi n6 chi goi né 1én
vong, nhung chua kip thu né lai thi da bj chét (down). Nhitng khung nhu vy s& bi phét hién bang
cach thém vao mét bit diéu khién goi 1a monitor bit. Khi dugc phat 14n dau tién, monitor bit trén
khung s& nhan gia tri 0. Khi khung di ngang qua monitor, monitor s& dit monitor bit 1én 1. Néu
monitor thiy khung nay lai chay qua n6 v&i monitor bit 14 1, n6 s& rat - khung nay ra khoi vong.
Mot chire nang quan 1y vong khac la phat hién ra mot tram b1 chét. Néu mot tram trong vong bi
chét, n6 s& lam dat vong. Pé tranh tinh trang nay ngu:(n ta thém vao tram mat ro-le dién tu (relay).
Khi tram con manh khoe, ro-le s&€ mé va tram duoc noi voi vanh, khi tram bi chét va ngung khong
cung cp nang lugng cho ro-le, ro-le s& tw dong dong mach va bo qua tram nay.

Tram Tram

TUf ram trudic KN Bén ram sau TLf fram rudc BEn tram sau
» \. » » »
Felay Felay
(2) Relay md (b Relay déng

H5.17 Str dung relay dé tranh dit vong

Khi monitor nghi ngd mot tram bi chét, n6 s& goi dén tram d6 mot khung dic biét goi 1a khung
beacon. Néu khong nhén dugc tra 101 thich dang, monitor s€ coi tram d6 da chét.

PANH GIA VE MANG TOKEN RING:

Ta s& khao sat hai kiéu chuyén thé bai: Release After Reception (RAR) va Release After
Transmisions (RAT).

RAR: Nha thé bai sau khi nhén lai dir li€u

Sau khi mot tram phat di khung dit liéu ctia no, tram s& chd dén khi khung nay quay tro lai moi
chuyén thé bai cho tram ké tiép. Mang IEEE 802.5 Token Ring (16Mbps) st dung co ché nay.
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Tram 1 Tram 2 Tram M Tram 1
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Token Khung 2 j
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H5.18 M6 phong co ché chuyén thé bai trong RAR

Ta goi hiéu suét truyén khung 1a Nerr Mang kiéu RAR s& dat duoc hiéu suat téi da néu mét tram
phat lién tuc.
bat:
Tprop 12 thoi gian lan truyén tin hiéu giita hai ddu mut xa nhau nhat trén dudng truyén tai.
Tian 12 thoi gian dé phat hét mot khung dir li¢u 1én duong truyén.
P 1a kich thudc cua khung dir li¢u, vi du 1000 bits.
C 1a dung luong ctia dudng truyén, vi du 10 Mbps.

P
6 L =¢
Sau déy 14 biéu d6 mo6 phong méi lién quan giira thoi gian phat khung va thoi gian truyén tin hiéu:
1 2 N 1
YLl
ang 1|
Khung 1
< Ttran
Khung 2
H5.19 Thoi gian lan truyén va phat khung véi RAR
C9 thé thay: 1
MMrar =
T l+a
Vi P

T

tran

Trong truong hop mot tram luén phdi nhuwong token ngay sau khi token di hét mot vong va quay
tro 1ai n6 thi hién trang phan bo thoi gian dugce vé ra dudi day:
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Tram 1 Tram 2 TramN Tram 1

Tprop

Ttran

Token K 2 j

L 2

Tprop

L J
H5.20 Cac khoang thoi gian mot tram phai tréi qua khi goi dit liéu va chuyén thé bai

Gia sir token c6 kich thudc qua nho dé coi nhu thoi gian phat nd bang khong, mang c6 N tram lam
viéc va khoang cach giita cac tram 13 bang nhau. Vi vay, thoi gian lan truyén tin hiéu tir mot tram
dén mot tram lién ké né 1a Tpmp/N

C6 thé nhan thay thoi gian dé token chuyén tir mot tram sang mot tram ké no 1a Torop/N.

vi Vay. T;ran 1 1
T T =
T 70, + T;ran + - 1 + N ’ 1 — 1 a
prop N N )T

tran

TNrar =

RAT: Nha thé bai ngay sau khi truyén dir ligu o
Vi ky thudt RAT, tram s& chuyén thé bai diéu khién cho tram ké tiép ngay sau khi n6 vira phat
song khung dir liéu. Vi du mang FDDI (Fiber Distributed Data Interface - 100Mbps) str dung k¥

thuat nay.
Tram1Tram 2 Tram N Tram 1

-

¥ L L J

H5.21 M6 phéng k¥ thuat RAT

Goi hiéu suit truyén khung 1a 77547 . V61 ky thuat RAT, hi¢u suét dat t6i da khi mot tram lién tuc
truyén khung. Sau day 1a biéu do thoi gian md phong:
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1 2 M 1
||1--
Kh 1_—_ ‘prop
Hng Ttran
Khung 2 B
L ] ¥

H5.22 Thoi gian phét va lan truyén khung
C6 thé thay khi mot tram phat khung lién tuc thi 7z = 1
Tuy nhién khi mot tram budc phdi nhd token ngay sau khi né viva phdt dit liéu xong, thi biéu dd
thoi gian c6 khac:
1 2 3 N 1

o000

Thai diém 0 ——T [ T

e T prop
Thdi diém T;mn + 1]7:[017 T;ran

- A\ N I
Thdai diém 2];””1 g prop

N
v v v

H5.23 Khi mdt tram phai nha token ngay sau khi n6 vura phat dir li¢u

Ta tinh lai hiéu suét nhu sau:

n _ T;ran _ 1 _ 1
RAT — T - T -

];ran + o 1+ i £ 1+ ﬁ
Véi a=—= - N N ]—;ran N

. tran

5.3.3.3  Vidu vé phwong phap chuyén thé bai: Token Bus

H G F E

H5.24 So db mang Token Bus
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Ky thuat Token Bus vé ban chit la sir dung mang hinh bus. Tuy nhién nguoi ta mubn thiét 1ap mot
vong ao trén do dé n6 hoat dong gidng nhu Token Ring. Nguyén tic hoat dong nhu sau: tram c6
nhu cu truyen dir liéu thi s& tham gia vao vong 4o, nguoc lai thi s& ndm ngoai va chi nghe thoi!
Giai thuat bd sung mot tram vao vong:
=  MGoi tram trong vong cd trach nhiém dinh ky tao diéu kién cho céac tram khéc tham gia vao
vong.
= Trude khi chuyén thé bai di, tram s& goi thong bao “tim tram dimg sau” (c6 dia chi giita n6
va tram dtmng lién ké hién tai).
= Néu sau mot thoi gian xac dinh ma van khong c¢6 yéu cau gia nhap nao, tram s& chuyén thé
bai dén tram ké tiép nhu thuong 1é.
= Néuco yéu cau gia nhdp vong, thi tram s€ ghi nhan tram mai yéu cau 1a tram ké tiép cua
n6 va s& chuyén thé bai toi tram ké méi nay.
Giai thuat rat lui ra khoi vong:
=  Khi mudn rat ra khoi vong, tram s& chd dén khi né c6 token, sau do s€ goi yéu cau “nbi
tram dung sau” t6i tram dimg trudc nd, yéu cau tram dimg trude ndi truc tiép voi tram
dung lién sau no.
Ngoai ra con phai quan tim dén tinh trang mat thé bai, cic tram thanh vién trong vong bi hu hong.

5.4 Chuan héa mang cuc b

Ngoai mé hinh OSI ding cho viéc chuan héa cic mang néi chung, viéc chuan hoa mang cuc bo
cling da dugc thyuc hién trong mét khoang thoi gian dai. Do déc trung riéng, viée chuan héa mang
cuc bd chi duoc thyc hién trén hai tang thap nhat, twong (mg véi ting vat 1y va lién két dir liéu
trong mo hinh OSI.

Application
Presentation
Session
Transport
N etwork L ?
LLC
Datalink e ————
MAC
Physical L Physical

Md hinh tham khao 0SI ™Mb hinh tham khao cho mang LAN
H5.25 M6 hinh phén ting ciia mang cuc bd

Trong LAN, tang lién két dir liéu duoc chia lam hai tang con: LLC (Logical Link Layer) va MAC.
MAC quan ly viéc truy cap duong tmyen trong khi LLC dam bao tinh doc 1ap cua viéc quan ly
cac lién két dir liéu voi dudng truyén vat 1y va phuong phap truy cap duong truyén MAC.
IEEE (Institute of Electrical and Electronic Engineers) 1a t6 chirc di tién phong trong linh vuc
chuan héa mang cuc bd véi du an IEEE 802 ndi tiéng bt ddu duoc trién khai tir nam 1980 va két
qué 13 hang loat chuan thudc ho IEEE 802.x ra doi, tao nén tang quan trong cho viéc thiét ké va
cai dat mang noi bd trong thoi gian qua. Vi tri cua ho chuan nay cang cao hon khi ISO d xem xét
va tlep nhén chiing thanh chuan qudc té mang tén 8802.x.
Dén nay ho IEEE 802.x bao gdm céc chuén sau:

IEEE 802.1 : High Level Interface

IEEE 802.2 : Logical Link Control (LLC)

IEEE 802.3: CSMA/CD
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