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KHCNOI-IO  Dininhinh ATM

1 Pat van deé.

Su phat trién cha cong nghe mdy tinh d (a0 nén cdc phu ciu thong tiv
mdi, trong dé phai k€ dén nhu cu thong tin dudi dang s6 lieu va inh anh, nhy
cdu thong tin nhic¢u loai dich vy déng thifi. Didu ndy trude hét diin dén sy ra
doi cac mang thong tin mdéi bén canh mang dién thoai v sau d6 1a su ra doi
cha mang (8 hop da dich vy biing hep ( N-ISDN ) viio dédu (thap nién 0.

N-ISDN di dip dng duge nhu efia tich hgp cde dich va ¢6 (8¢ do bit t6i da
Ih 64 Kbhps vaio mot mang v do dd nd cho phép truyén cic thong tin khic nhau
nhie 1i€ng ndi, hinh anh, s6 liéu dong thoi. Tuy nhién, N-ISDN vin chira dG kha
ning ddp tng cic dich vu yéu ciu do linh hoat cao va (¢ do truyén cao.

Su ra doi cia mang 16 hop da dich vu bing rong ( B-ISDN ) vio cudi thap
nién &0 cho phép thuc hign cic dich vu nhu vay, vi du dich vu truyén thong da
phuong tién ( MultiMedia ), truyén cdc thong tin lién quan dén nhiéu ting dung
khice nhan nhu truyén hinh s6, trayén hinh do phan gidi cao ( 1HTV ), dign
thoai teryén hinh véi chét lugng cao, 1101 nghi truyén hinh, cde dich vu truyén
anh, cdc dich vu truyén s6 ligu (6e do cao...

Trong khi nghién ctu trién khai B-ISDN va trong qud frinh thio luda vi
bicn soan cie khuyén nghi va cdce chufin ban ddu cho B-ISDN, vio niim 1988,
Uy ban tr vin quie 1€ vé& dién thoai va dién bido ( CCITT ) nay déi tén 1a Higp
hoi vién (hong qudc (€ ( Fru-T ) di quy&t dinh.chon cong nghé chuyén tai
khong dong bo ( ATM) Tam nén (ang cho B-ISDN, San dé hai ndm, CCITT di
dia ra 13 khuyén nghi vé ATM ciing nhar dinh nghia phin 1dn cdce tham s6 cha
no.

A'TM thye chat 1d mot cong nghe lai gifia cong nghé¢ chuyén mach kénh Vi
cong nghé clnyén mach géi, né huy dong duge céc wun diém cia hai toai cong
nghé¢ niy vit do dé thod min duge yéu cu vé do tinh. hoat vi (Ge d clia cde
loai dich vy imdi. _

(6 thé néi ATM 1 mot trong uhiing cong nghé hang dau hién nay cia
nganh vidgn thong v duge coi 1a cong nghé ctia the ky 21 [1].

Vi vay, diit vin dé nghién e cong ngh¢ ATM 1a phit hop véi xu the phd

trién v& cong nghé vién thong hién nay cta the giéi vh cling phir hgp véi

Trang |
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phomg hudng phat trién nganh cha (8ng cong ty Buu chinh Vién thong Viél
nam |2].

2 Hién trang tmg dung va nghién citu cong nghé¢ ATM
trén theé gidi va ¢ Viét nam.

[lien nay, & mot s6 nudc cong nghiép phat trién, cong nghé A'TM di duoc
trién khai trong cdc mang cuc bo ( ATM-LAN ) hodc trong mang chuyén dung
danh tiéng cho nghién ciu v gido duc ( Dic, Phap, Nhat, My ).

Trén thi truong M, chiu Au, Nhat ban ... cling da cd ban nhimg thét bi
ATM nhir cde thiét bi chuyén mach, céic bo n6i xuyen, cdc thi€t bi giao dién. ...
Tuy nhién cdc chufin v& ATM cho 16i nay viin chua duoge hoan chinh va vé 1y
huyet viin con nhiéu v dé dang duge gidgi khoa hoc trong nganh vién thong
trén (h€ gidi quaﬁ iam nghién ctru, vi du v dé tich hop ATM vao Intemet,
phong tao mang cuc bd ( LAN - Emulation -), da giao thicc (1én cong nghé
ATM ( MPOA ), cfiu trdc (8i vu cha hé thdng chuyén mach ATM, ...

Tém lai, ATM dang 12 dé (3t thoi su trong nghién ctim chuffn hod va nghién
ctiu ting, dung. Viee nghién ciru A'TM dang hudng 161 tich hop cong nghé ATM
hoin (0an vio Internet vi tao ra cde xa 10 (hoog tin da phuong tién nha mot
mang thong tin cong cong.

(J Viet nam, Vién nghién ctiu Khoa hoc K¢ thudt Buu dign di cé mo
nham nghién ctin vé ATM. Noi dung nghién ctu 12 tim hidn cic k§ (huag lien
quan dén cong nghé ATM, trong dé ¢é mot dé tai nghi¢én aiv v& k§y thud
chuyén mach ATM d& duoge nghi¢m thu vio nim 1994, Céc nghién ciu nay
chil y&u mang, tinh chat 1§ thuy€t va & mide téng quan.

Tai truong Dai hoc Bich klioa Ha ndi ( DI]BKHN ), cong ngheé ATM dn
duge dua vio chuong inh giang day bc cao hoc tir cuGi ndam 1995, Hign nay
mang xuong song ndi bo clia trudmg ( Intranet ¥ do TTang dién thoai va dign tin
Nippon ( NTT ) ctia Nhat ban (ai trg cling dya trén cong nghé nay.

Tir cudi niim 1996, truomg, dii thinh 1ap phong thi nghiém ATM do hiing

Iucky Goldstar chia Tan quéc (Al trg. Phidng thi nghiém duge trang bi mét niit
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chuyén mach ATM ( clta hiing Tore Systems - M§ ) va ba tram 1am viée tao
thanh mot mang ATM cuc bo ( ATM-LAN), |

D& (i nghitn ctu ndy duge trién khai tai phong (h nghiém trén voi su
cOng (dc cha 6 cdn bo giang day khoa Dién tir Vién thong va cic hoc vién cao
hoc, nghién citu sinh ((Tufin phién khodang 3 ngudi / k¥ ).

3 Muc tiéu cua dé tai.

o Nghién ciu dic két cdc tai lieu tham khao chuyén sau ( sdch, tai liéu,
phin mém gidng day, phin mém mo phong ) ¢6 tinh chat hoe thuat
gidp cho viée trién khai cong nghe ATM vao mang da dich Vl:l‘ biang
rong B-1SDN tai Viél nam khi cé du diéu kién. -

e Nghién ctiu trién khai ot s6 mo hinh kél ndi, dic it v, nhuge diém,
gitip cho viée lua chon cong ngheé két ndi gitta mang ATM va céc mang
hien liit. _

o Xay dung doi ngli ( cdn bo, sinh vién, hoc vién cao hoc, nghién <t
sinh ) ¢6 am hidu vé& cong nghé ATM dé€ (rién khai cong nghé na-r &
Viet nam khi co dir diéu kién va dé dit nén méng cho nhiing ngh'én

et sAu hon nhim dén dn 1HEp cn vai trinh do nghién ciiv cita the pidi

4 Cac két qua da dat duoc.

4.1 Két qud nam 1996.

e Cho ra doi sdch tham khao:

“ Téng quan vé k§ thuat inang B-1SDN”

Tac gia:
Nguyén Hitu Thanh
Cin bo gidng day klwa bién - Vién thong
Thimh vién nhom dé tai.

Nhi xuft ban Khoa hoc - K§ thuét, 1996

( Téi ban 1997 )
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‘ DC thi nhdnh A'TM

NOi dung gdm hai phén:
= Phin A trinh bay cdc dic diém chung cia ATM, cdc dich vy, cdc
tinh todn dé thigt 12p cdc tham s6 ATM, céc giao (lnic, cdc vin dé vé
hdo hiéu, chiuyén mach, triryén din. '
= Phin BB dé cdp dén cic khia canh k§ thudt cu thé trong B-ISDN vi
kién triic ciia B-ISDN.

4.2 Két qud cua nam 1997.

4.2.1 Cac bao cio khoa hoc.

o Rao cio “ Cong nghé ATM trong mang cuc h) ”
T4c pia: o
Nghién cttu sinh Ta Dinh Hing
Thanh vien nhém dé thi _
In trong Tuyén t4p bio cido khoa hoc trudomg Pai hoc Bach khoa 113 noi
Tom it noi dung:
Gidgi thiéu tng dung cong nghé ATM trong mang cuce bo ( LAN ) va
chra ra mot 80 ki€n triie LAN sir dung ATM thay cho cong nghé cii,
Bdo cdo con dua ra mot mo hinh phat trién theo ba giai doan (ir LAN
hign tai tién 61 LAN trén co s ATM cho phép troyén s6 ligu, am
thanb, va hinh Anh vai 16c do cao ( 155 Mbps hoiic 1dn hon ).
~ Bao cdo “ Nguyén Ij tu dinh tuyén da ting két hop phuong phap bang
chuyén déi VCI - mot gidi phiap cho ciu tric chuyén mach ATM
Fic gia:
Nghién ctiu sinh Holuig Béng Tai
Thanh vien nhom dé 6.
In trong "Tuyén (3p bio cdo khoa hoc trugmg Dai hoc Bach khoa Ha n0i.
Tém tit ndi dung:
Tdng hop, phan loai cic ofiu tric chuyén inach dimg cho ATM, néu cdc
yéu cfu clung déi vai trudng chuyén mach ATM. Phin tich nguyé 1 1y
hr dinh tuyén da tdng dimg phuong phdp chon the (it bang va e “ric

phin ur chuyén mach tu dinl tuy€n. Gidi thign mot mang thir ngl iém

B Trang 4
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A'TM dé minh hoa cho dng dung trudng chuyén mach theo nguyén Iy
1réit.

4.2.2  Tailieu tham khao vé cac van dé san.

e Diéu khién 16i tiéu dé ciia 1€ bio ATM.
NoOi dung gdm hai phin: .
*  Phin mot yinh bay (Eng quan vé& ma khai trong 6 dic biét quan
tam dén ma vong. Phdn nay con dira ra mot s6 vi du v& phuong
phip 1ap ma, gidi md, dé lam co s& cho nghién ciu diéu khién 16i
ieu dé ciia (€ bio ATM & phin (i€p theo.
»  Phin hai tinh bay phuong phip diéu khién 161 tieu dé va tao ma
stta 161 cha 1€ bo ATM.
e Quéan I luu higng va diéu khién tic nghén.
Noi dung goém nim chuong, tinh bay cdc van dé sau;
= Vai tro ctia mit chuyén mach ATM déi vai vige quin 1y luu lugng,
trong mang A'TM. |
= Hop déng luu lugng: dua ra dinh ngliia vé tieu chudn hua lugog va
didu khién tic nghén trong mang A'TM, cic tham s@ luu luong cu
ban va cic phuong phdp quan 1y luu lugng,.
¢ Két noi gitia mang cuc bo ATM ( ATM - LAN ) va mang may tinh cuc
ho ( LAN)
Noi dung gdm bai phén;
= Phdn mot gidi thiéu hién trang phét trién cha mang cuc bo ( LAN)
va ciac cong nghé lien quan nhu Etheret, Token Bus, Foken
Ring, l‘:l)l)l,...
»  Phin hai (¢finh bay cdc gidi phip tng dung ATM vao LAN, cau
tric ATM - LAN, va dua ra giai phdp két néi LAN hi¢n hiiu va
ATM -—1LAN

Trang 5
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4.3 Két qud cuia nam 1998.

e ‘Trang Web phuc vu gidng day.

Not dung g sdu chuong gidi thiéu cong nghé A'TM, cic khii niém co
ban vé A'TM, hi¢ thong chuyén mach ATM, mang truyén din dimg cho A'TM,
cong nghe ATM trong LAN vaing dung clia mang ATM.

Trang Web duge 8 chie sinh dong bao gém van ban, am thanh, hinh dnh
va cO minh hoa cong nghé ATM thong qua vi du vui hilp ddn ngudi hoc.

o Tailiéu tham khao vé ciae chuin cnia ATM va moé hinh mang quan Iy
vién thong.

Noi dung: Gigi thieu tdng quan vé cic chudn vé A'TM di duoc ban hanh,
di sau phan tich cdc chudn vé quin 1y mang va cédc giai phip dé xay dung
mang quan 1y vién thong ('TMN ).

e 'T'ai lieu gidi thieu mot mo hinh kiém tra, do thiy cac tham so va chi tiéu
k¥ (huat cna mang A'TM,

‘Ii liéu dinh nghia phan tich cde tham s6 co ban cia mang A'IM, dua ra
mo hinh kidm tra va do (hir, déng (hoi gidi thiéu hai thiét bi do: ANT - 20 va
HP 5200A I3 nhig (hiét bi do hién dai dé ki€m tra cdc tham s& vi ddnh gid

chal lugng hoat dong ctia mang.

5 Nhan xét vé két qua thu duoc so véi muc tiéu dé ra.

Qua hon hat ndam nghién cdu, dé tai di dat duge mot s6 két qui cé y nghia.
Cidc k&t qua da dal duoc bao gom:

e [lai (a1 licu dimg cho giang day, trong dé ¢6 mot sdach va mot phin
meén.

e Sdu i lieu tham khdo tinh bay cdc vin dé ¢dt 161 nhat cha cong nghé
AlTM

e Ilai bai bdo khoa hoc trinh bay mdt s6 két qua nghién ciu (rén (& tii cy
thé clia nghién ctiu sinh, '

e Mot mé Linh két ndi gifta ATM - LAN va LAN truyén thong, di duogc
thit nghiém trong thuc € tai phong thi nghién.

Trang 6



_K_IISN 91— w ~Dé tai nhinh ATM

Ngodi ra, {rén dé tai nay dii c¢é 17 luan viin cao hoc duge hoan thanh va cé
I luan van tién si dang duge hiodn thinh & giai doan cudi.

Ngoai cdc kél qua trén, dé tai cling dd gop phin duy i hoat dong ci
phong thi nghi¢m ATM cla trudng Dai hoc Béch khoa Ha noi.

Tém lai, cic k€t qua clia nhém nghién citu di dal duge yéu cdu va mu:
tiéu cia dé tai

6 Dy kién phuong huéng nghién cau 1999 + 2000,

‘Trong cic nam sap (31, dé 1ai s&8 md& ra moL s6 hudng ngién ciiu sau hon vé

cong nghé ATM va cic dinh hudng cu thé nhu sau:

e Nghién ciiu mdl s6 giao thic méi: giao Ilzti'c tai gino dién nguoi su
dung - mang ( bao hiéu, diéu khién ludng ), giao (hic k&l néi giita
mang A'TM véi céc mang hién hitu khéc.

e Nghi¢n ciiu ciu tric t6i wu cha nit chuyén mach ATM.

¢ Nghién ciu mo6 hinh hod v mo phong mang ATM.

Dé thyce hién cdc dinli hudng nay, nhém nghién ciu chin truong md onyg

quan hé hop tdc quoc (€ trong nghién ciu dong thoi trang bi mdt s6 cong cy
phan mém va 1hiél bi do trong kha ning kinh phi cta dé i,

Trang 7
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A'TM

Nelwork

in

Asynchronous Transfer Mode Cong nghe chuyén ai
khong dong bo
B-ISDN Broadband Intergrated Service Mang s6 da dich vu bang
Digital Network rong
N-ISDN [ Narrowband Inteigrated Seivice Mang s6 da dich vu bing
Digital Network hep
Hory High Definition TeleVision “T'ruyén hinh phan giai cao
Cerrr Commitce Consultatif International | Uy ban (w van quoc (¢ vé
Telephonique et Telegraphique dién thoat v dién bio
F1ru International Telecommunication Hiép hoi Vién thong quac
Union 1
[.LAN .ocal Arca Network Mang cuc bo
MPOA MultiProtocol Over At ba giao thiic bén cong
nghé A'I'M
NTT Nippon Telephone and Telegraph Hing dién thoai va dién t
Nhat ban
val Virtual channel ldentifier Nhan dang kénh do
TMN Telecommunication Management Mang quan Iy vién thong

Trang 8
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MUC LUC

A. Noi dung tha nhat:

“Diéu khién 18i tieu dé cia cic & bao ATM” Trang |
'B. Noi dung tha hai:

“Quén ly luu luong va Diéu khién tic nghén

trong mang ATM” Trang 41)
C. Noi dung thi ba: |

“Nghién ctru két néi gilta mang cuc b6 ATM

(ATM - LLAN) va mang may tinh cuc bd Trang 118
(LAN)”

D. Bio céo:

“Giai thi¢u cong nghe ATM

trong mang cuc bd Lan” | Trang 211
E. Bao cédo: .

“Nguyén 1y tr dinh luyé’n da tang két hop

ph.mmg phdp bang chuyén déi VCI - Mot

gidi phap cho cau tric chuyén mach ATM” | Trang 226
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CUA CAC TE BAO ATM

Chu tri dé tai nhdnh: PGS PTS Pham Minh Ha.
Cong tac vién: binh Quang Minh.
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1. MA HOA PIEU KINEN LOI

1.1 Gioi thiéu

Ma hod diéu khién 161 1a mot wrong nhitng phuong phdp duge dug dung dé
dam bio cung cdp mot thiét bi thong tin véi gid thanh hop 1y dé truyén di thong
tin (0 mot dau cudi cia e thong i mot 10¢ do, mdc tin cdy va chat luong ¢ 1hé
chiip nhan duoc, (61 mot khdch hang & dau cudi khac.

Diéu khién 160 véi su ddm bdo tinh toin ven cha s6 liéu cé thé duoc thuc
hién bing cdch diong phuong phdp sua {60 mdong di (FEC - Forward error
correction). Hinh 1.1a dua ra mé hinh cta mét hé thong théng tin s& su dung
mdt phuong phdp nhu vay. Ngudn 1di rac a0 ra thong tin duéi dang nhiing ky
hicu nhi phan. Bg ldp md kénh wrong mdy phit ti€p nhin cdc bit thong di¢p va
cong thém moét hiong die theo mot luat bit budce nao dé, do vy né € 1ao ra mat
dily 50 héu da lap ma & ot 16¢ do bit cao hon. Bo giai mid kéoh trong may thu
loi dung luong du dé quy@t dinh xem nhiing bit théng diép nao thuc su duge phil
di. Muc dich chung cha b6 lap ma kénh va gidi ma kénh 1a tam 161 thiéu hod sy
anh hudng cha nhi€u kénh. Nghta 13 s@ 16i gifta ddu vao bo lap mda kénh va dau
ra bo gidi ma kénh duge 161 thiéu hod.

C6 nhiu mi stra sai nd ching ¢6 thé duge sit dung cho mye dich dicu
khién 16i. Chang ¢6 thé dugc phan chia thanh hai loai :

o Mi khoi
e Ma nhian chap

‘Trong pham vi clia phdn nay ta chi xét cde ma khai. su phan loai nay lén
quan (61 s cé mat hay ving mit ctia bg nhd trong cic b 1dp ma ddi vai hai loal
ma. |

Trang 4
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v Kénh rai rac

Ngudn | | Bo lap Ba dicu | Kénh ] BO tich Giai mil Nguai
Lo g mi kénh che ding sony s6ng kénh s dung

() Nhidu

r

v

y

r

Ngudn Bo 1ap ma/ diéu ché Kéah Tich séng/ gidi mal——e| Nguoi
oA ruc dang séng : st dung
+
(b) Nhiéu

h 4

Hinh 1.1 : cac mo hinh don gian hod cia hé thong thong tin sé
(@) mi hod vivdiéu ché thyc hién mot cédch riéng biét
(b) md hod va diéu ché két hop
DE two ra mot mi khéi (1n,k), bo 1ap ma kénh ti€p nhan thoéng tin theo cic
khai k bit k& tiép, doi v6i mdi khéi, né cong thém n-k bit du ma chiing ¢6 guan
hé vé dai s6 véi k bit thong diép, bang cich dé s& tao ra mot khéi dii 1ap ma » bit,
trong dé n>k. Khoi n bit do duge goi [a tar md, vd n duge goi 1 chiéu dai khoi

K o~ - ~ - - “ ~ -~ n ” N e n
cua ma . Bo lap ma kénh tao ra cac bit 6 1o6c dd Ry = n R, , trong do R, la toc do

. S e e et . . k Ces p g o .

bit cua ngudn tin. T1 86 khong thit nguyén r = — duogc goi la i {é md, trong d6 0
n

<r< . Téc do bit Ry dua ra khoi bo lap mé duoe goi 14 tc do dit liéu kénh.

Trong mo6 hinh da dua ra trong hinh 1. la, nhitng hoat dong cua viée ma
hod kénh va diéu ch€ duge thue hién mot cach rieng ré. Khi bang thong 1a mot
van dé ddng quan tam thi phuong phdp ¢é hiéu qua nhat trong viéc thuc hién ma
hod FEC la k&t hgp nd véi dicu ché thanh mot chiic nang riéng 1€, nhu dugce
minl hoa trong hinh 1.1b. Trong phuong phdp nay, viéc ma hod duge xdc dinh
nhu 12 mot phép xir Iy cdc miu nao dé trén tin hiéu phat.

1.2 Cac kénh khong nho roi rac

Trong hinh 1.1a, kénh dang sény duge goi la khéng nhd néu diu ra bo tich
song trong mdt khodng thoi gian di cho chi phu thude vao tin hiéu da truyén
‘trong khodng d6, va khéng phu thuoe vao bat ky sy truyén din nao trude dé.
Theo diéu kién nay, ta ¢é thé lap mot mo hinh 16 hop cta bo di€u ché, kénh dang
song va bo tdch song thanh mot kénh khong nho roi rac. Mo kénh nhu vay duge
md 1A mot cach day du bang tap cdc sudl chuyén tiép P(N) trong dé i ki hiéu mot

Trang 5
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bidu tuong diu vio bo diéu ché, j ki hieu mot biéu twong diu ra bo gidi diéu ché,
vir P (N1 ki hiéu xde suflt nhin duge bidu wiong § khi 1 da dugce gin di.

Kénh khong nhéd roi rac don gidn ahdt 1a kénh siv dung cic ky hiéu dau
vito nhi phan vi cide ky hicu daa ra nhi phan. Khi viee mi hod nhi phin duge ap
dung, bo diu ch& chi coi cic ky hiéu nhi phan 0 va 1A cic tin hieu vao. Tuong
(1 bo gidi mi chi ¢6 cdc dau vao nhi phin néu nhu & diu ra bo gii didu ché dp
dung su fuong tr hod nhi phan, nghia a mot quyét dinh ciing dugce thuc hién tén
ddu ra bo gidi dicu ch€ ddi véi ky hicu nio ma né thue su duge phit di. Trong
truomg hop ndy ta ¢é6 mot kénh doi xing nhi phdn (BSC-Binary Symmeltric
Channel) véi mét so dé xde sudt chuyén tiép nhu duoce chi ra trong hinh 1.2,
- Kénh déi xing nhi phan mang mét loai nhiéu da md hinh hod thinh AWGN
(Additive White Gaussian Noise) duoc mé (4 mot cach diy di bang xdc sudt
chuyén tiép . Phin 1én cic hé théng thong tin s6 ma hod st dung ma hod nhi
phin véi viée gidt md quyét dinh ciing do tinh don gidn trong viéc thuc hién clia
phuong phip nay.

[-p
Ky higul o

o Ky hiéu |

>

P \
Ky higu ) ¢ e o Ky higu 0

- p
Hinh 1.2 : So dé xac suit chuyén trang thai cia kénh doi xiing nhi phan

Viéc st dung nhimg quy€l dinh cing cho viée gidi ma gay ra su mal mit
tin tic trong mdy thu, Dé gidm sy mét mdt ndy, quyét dinh mém dugc sit dung.
biéu nay duge thue hién bang viée st dung mét bo lugng tir hod da miic tat diu
ra bo gidi diéu ch& nhu minh hoa trong hinh 1.3a cho (rudng hop cde tin higu
PSK nhi phan. Dac tuyén vio-ra ctia bo luong 1 hod duge dua ra trong hinh
1.3b. Bo diéu ché chi ¢6 cic gid tri nhi phan & dau vao, con & dau ra t6n tal mot
bang ma voi Q ky hiéu. Trong trudong hop hinh 1.3, ta ¢é6 Q = 8. Mot kénh nhu
vay duoc goi 1a mot kénh khong nha roi rac dau ra Q-ary ddu vao nhi phdn. Su
dé chuyén irang thdi kénh tong dng duge dua ra trong hinh 1.3c¢. Viée sit dung
nhitng quyét dinh mém tam phic tap thém sy thue hién bd giai m& nhung né cii
thién dang k& vé hiéu sual so vai viée gidi ma quyét dinh cing.
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¢, (1) = J% cos(2LL)

(a)
+ Paura #,76 b,
bL__ K¢ hidn 1 dd Li‘u:@p,,/»"”f /.7@ b,
by JE © Ll
b_.,..... '
i a Pau vio
~ »>
[ Ds
, 1o
g
ih) {c)

Hinh 1.3: Kénh khong nhd roi rac dau ra Q-ary dau vao nhi phan.
(a) May phat
(b) Dac tuyén, ruyén dat cda bo luong i hod da muic.
(¢) So dé xdc sudl chuyén tiép trang thdi kénh,
Giac hinh (b) & (¢) duge minh hoa cho trudng hop hop 8 miic.
Dinh ly ma hoa kénh.

Dinh Iy ma hod kénh duge phdt biéu nhy sau: Néu mot kénh khong nhé
ro rac ¢é mot dung luong C va mdl ngudn 1ao ra thong tin & mot 16¢ dé nhod hon
C thi & dé t6n tai moét k¥ thudt md hod sao cho théng tin ddu ra cha nguén cé thé
duoc phét rén kénh véi mot xdc sudlt 161 ky hiéu thap mot cich tuy y.

bBé&i véi truomg hop dac biét mot kénh doéi xing nhi phén, dinh 1y cho thay
ring néu ty 1& ma r nhé hon dung lugng ¢ thi ¢6 (hé tim thdy mét ma ma né dal
dugc su truyén din véi 161 tu do trén kénh.

Do vy, dinh Iy mi hod kénh dinh 8 dung luong kénh C nhu 1a mot gidi
han co sd trén 16¢ do i tai d6 ¢6 thé thue hién truyén dan cic thong diep mot
cich tin cdy trén mot kénh khong nhd ol rac. Van dé ma né ¢d y nghia khong
phdi 1a 1y s& tin higu trén nhiéu (mién 1a dd 16n) ma 1a dau vio kénh duoge lap ma
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nhu the nio. Ky thudt mi hod diéu khicn 161 gidi thicu trong phin ndy cung cip
cdc phuong phdp dé dat duge yéu ciu mi hod cha hé thong,

Cac ma dugce trinh bay & diy 1 cde md nhi phdn. Trong mot ma nhu viy,
cic chire nang [ap ma va giai mi kéo theo cic phép toin s6 hoc nhi phian cong va
nhdan modude - 2 11€n hanh trong cde tr md trong ma. Trong phan nay, diu cong
thong thudong ("+") duge dung dé ky hicu cong module - 2.

1.3 Cdac md khoi tuyén tinh.
1.3.1 Khdi qudt

Mot ma duge goi 1a tuyén tinh néu bt ky hai (0 mi nio trong mi ¢é thé
dugc cong theo s6 hoc modul-2 dé ao ra mot 1 ma the ba trong ma.

Xét mot ma khoi tuyén tinh (n, k) trong dé k bit trong n bit ma luén ddng
nhat véi diy théng diép duge truyén. n-k bit trong phin con lai duge (inh todn 1
cic bit thong digp, phtt hop véi mot ludl ma bt buée ma né xde dinh céu triic
todn hoc cua ma. Do vay, n-k bit nay dugc goi i cdce bir kiém tra chdn I€ 1ong
qudt hay don gidn 12 cdc bit chan 1€, Cic mi khéi mi (rong dé céc bit thong digp
duoc truyén dusi dang khéng thay déi duge goi la md ¢6 hé thong. D61 voi
nhimg tng dung doi hoi cd phadt hién sai va sta sai, viée sir dung nhitng ma khoi
¢é hé théng lam don gidn hod sy thue hién b gidl ma.

Cho my, m,,..., m,_, thi&t 1ap moét khoi k bit thang diép tuy y. Do dé ta ¢6
2% khéi thong diép khéc biét. Cho day cdc bit thong diép nay dp vao mot bo 1ap
mi Khoi tuyén tinh, né s& tao ra mal 1r mi n bil ma cidc phan wr cua né duoe ky
hicu [a ¢y, ¢yees € - Cho b, Dy, b kY hiéu (n-K) bit chan 1€ trong L ma.
Doi véi mi ¢6 hé théng, mot wr mi duge chia thanh hai phin, mot phan trong dé
danh cho cde bit thong diép, con phin kia danh cho cdc bit chan 1é. Cau tric cia
10t ma duoce minh hoa trong hinh 1.4, Trong hinh v&, (n-k) bit bén trdi cia mot (i

b, by ..., by My, My, ..., 0
- - — —_
cic bit chan & cdc bit théng diép

Hinh 1.4 Ciu tric cia tiy ma
ma 14 edc bit chiin 1€, va k bit bén phai coa tir ma 1a cdac bit thong diép. Do vay ta

W

¢ thé vié:
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b P=00,..,0 k-1

m o+ k-n, i=n-~hkn—-k+l,..,n—1

(n-k) bit chiin 1 13 cde 1ong yén tinh cha k bit théng digp nhy duge chi ra b
quant hié tong quat hod sau:

b, =p, m, + p,;m; + ...+ P My (1.2)

Trong dé cic hé s6 Pi dugce dinh nghia nhu sau.
Py = I néu b, phu thudce vao m, (1.3)
(0 trong cic trudng hop con la

Cic hé s6 p,; duge chon sao cho hang clia ma (ran sinh 1a doc 1ap tuyén tinh v
cic phuong trinh chan 1€ 1a duy nhat.

He cdc phuong tinh (1.1) va 1.2) dinh nghTa ¢du tic todn hoc clha mi
khai tuyén tinh (k). 1e cic phuong tinh ¢é thé duge viél lai dudi dang gon st
dung ky hiéu ma tran. BE thue hién muc dich ndy, vecto thong diép m kich thudc

I xk, vecto chian ¢ b Kich thude 1 x (n-k) va vecto ma ¢ kich thude 1 x n duge
dinh nghia nhu sau;

m={m, m, m,,..,m | (1.4)
b= [b,b,b,y ..,b,, | (1.5)
c= | ¢, € Gy | (1.6)

C6 thé viél lai day cdc phuong tinh dinh nghia cdc bit chin 1€ dudi dang ma
tran ngdn gon nhu sau:

b=mP (1.7)
Trong dé P 1a ma trdn hé s6 kich thude k x (n-k) dugce xdc dinh bor:
Poo Por -« -+ Poska
Pio Pu o Piaka
l)

(1.8)

— Prao Pent o Peraker —

Trong d6 p; =0 hoac | _
Tir cdc dinh nghia (1.4) - (1.6), ta thay ¢ ¢6 thé duge bicu dién nhu 1d mdl vecto
hang duge ngan theo nghia cdc vecto m va b nhu sau :
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c=rb. ur (L.9)
Thay thé (1.7) vao (1.9yva dudvecto m ra 1am hé s6 ta duoc -
c=m (P | (1.10)

Trong d6 1, Evma trdn dong nhit k x k

L0 ... 0
O 10

P = (L11)
0 0 1

Dinh nghia ma trdn sinh X x n nhu sau :

G:I:Pilk] (1.12)

Ma tran sinh G trong (1.12) 13 & dang chinh tdc bdc thang trong dé & hing cha

n6 1 doc 1ap tuyén tinh. T dé ta ¢6 thé don gian hod phuong trinh (1.10) nhu

¢ =mG (1.13)
C6 mot cich dién (4 khac vé mai quan hé gitia cdc bit thong diép va cac bit kicm
tra chan 1é coa ma khai tuyén tinh. Cho H ky hiéu mot ma tran (n-k) x n duoge
dinh nghia 1a :

"

H = [1“- P] (1.14)
Trong dé P" 14 ma tran chuyén vi kich thude (n-k) x k ctia ma tran P, v 1, 1a
ma (ran déng nhat (n-k) x (n-k) . Do dé ta ¢6 thé thue hién 1y tich cdc ma tran

;
2

HGT = [1,,,* P’] P

Trong s6 hoc modul-2, ta cé P' + P' =, trong dé 0 ky hiéu mél ma tran 0 kich
thude (n -k )} x k. Do vay :

HG' =0 (1.15)
Mot céich tuong duong, ta ¢é GIH' = 0. Nhan ¢d hai v& ctia phuong irinh (1.13)
v H' va sau dé sit dung phuong triinh (1.15) ta duge :

cH'=mGH" =0 (L.16)

Do vay, ma tran H dugc goi 1a ma trdn kiém tra tinh chdn I cda md, va
lap cdc phuong trinh di dinh r® boi ( 1.16) duge goi 1a cde phuong trivh kiém tra
chdan lé. '

Phuong trinh bo sinh (1.13) va phuong trinh b phan tinh kiém tra tinh chan 1&
(1.16) 12 co s dé mo ta va diéu hinh mdt mi khéi tuyén tinh. Hai phuong trinh
nay duge trinh bay dudi dang cdc so do khéi 1.4a va 1.4b mot ciach wong tng
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Véc ta thong digp Ma tran

> Vectoma

m sinh G c
(W)
Véc 1o mi l———-——-—> Ma tran kiém —> Vecto khéong .
¢ _ tra chin 1é H {
(b)

Hinh 1.4. M6 ta su dé khoi cua phuong trinh sinh (1.13) (hinh a)
vi phuong trinh kiém tra chin 1é (1.16) (hinh b).

1.3.2 Gidi md chdn dodan

al Véc to chdn dodn

Ma trén sinh G duge st dung trong hoat dong 1ap ma tai may phdt, ma trin
kiém tra chdn 1é H duge ding trong hoal dong gidi mi tai phia thu. Trong pham
vi hoat dong giai ma, cho r ky hiéu vecto nhdn 1 x n, day 1a hau qué coa viéce
gtii di vecto md ¢ trén mot kénh ¢6 nhiéu. Biéu dién veclo r nhu I (6ng clia veclo
mi goc va mot vecto e nhur sau

r=c+e (1.17)
veelo ¢ duoce goi 1a vecto 161 hay mdu 151 . Phin tir thit i chia e bang 0 néu phan
tuong Gng cha r gieng véi phén (i d6 & ¢. Mat khdc, cdc phdn tir thi i cha e bing
I néu phin & wong dng caa r khde véi phan (i dé & ¢, trong trudng hop ma mot
181 duge cho 1 da@ xult hién & vi f thi i, Do vay, voti= 1, 2, ..., nta ¢é;
e,= | néufdmodt il xudt hign tai vi ui thivi (1.18)

0 trong cic tudng hop khic

Mdy thu ¢é nhigm vy gidi mil vecto ma c tr vecto r da nhan duge. Thoit
todn duge sir dung dé thue hién hoat dong gidi mi nay bit ddu véi viée tinh todn
mot veeto hang 1 x (n-k ) goi la veeto chdn dodn 181 ( crror - sysdrome veclor),
hay don gidn hon goi 1a vecto chdn dodn. Vectg ndy chi phy thude vio méu 161,

Véi mét vecto nhéan (1 - 1) x n d cho vecto chuin dodn tuong dang duoc
dinh nghta mét cach hinh thic i :

s=rx H' ( 1.19)

Vecto chin dodn ¢6 hai tinh chét quan trong sau

5
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linh chal | : Vecto chin dodn s chi phu thugc vao méu 16i, v khong phy thuéc
vao 1 ma duge truydn,

Chung minh : Sir dung (1.17), (1.19) va (1.16) ta ¢6 :
s={c+ll’
=cll"+ cH" (1.20)
=ell"
Do dé ma trdn ki€m tra chdin 1& 1f clia mot ma cho phép xic dinh duoe s
ma nd chi phu thude vio mfu 16i ¢,

Tinh chdlt 2 : Tt ca cic mu 161 ma ching khic nhau & mot 1l mi € ¢é vecta
chan dodn giéng nhau,

Chitng minh @ véi k bit thong diép, ¢é 2" veclo ind riéng biet ky hieu 1 C,
i=0,1,2,..,2"- 1. Mot cich lwong tng, déi voi mot mau 161 bat ky e s& xic
dinh 2* vecto e, khic biét

e, =e+c,,i=0,1,..2%1 (L.21)

Tap cic vecly {e, A=01,..,25 - l} nhwr did dinh nghia duoc goi 1a mot coset
cua md. C6 nghia la, mét coset ¢6 chinh xdc [a 2 phan (. Do vay mét mii khoi
tuyén tinh (nk) ¢6 2"* coset. Trong trudng hop bat ky, nhan hai v& ¢t (1.21) véi
H", ta duoc

e, H" =cH" + ¢, H"
= e[l (1.22)

V& phii cta (1.22) doc 1ap véi chi s6 1. Do vy, ta ¢é (hé néi rang mdi
cosel cia ma duoc dic trung bdi mot vecty chin dodn duy nhat.

V6 ma trin H ¢6 dang ¢é hé thong da cho trong (1.14), ta tim duge s
trong dé ( n-k ) phan ti cla veeto chin dodn s 12 cdc (6 hop tuyén tinh clia n
phén ti cha mau 16 e, duoge chi ra béi

So=Co+ €y Puo T CupaiPio t - FCL PO

S =C e Dot CupnDy t e FE P (1.23)

Skl = Gt T € Poaka T oo T C Pk
Tap ( n-k ) phuong trinh tuyén tinh nay cho thily ring vecio chan doin
chia dung thong tin vé miu 161 vit vi viy né ¢6 thé duge sit dung dé phat hién
i6i. Tuy nhién hé cdc phuong trinh trén chua xdc dinh do s6 an s6 nhiéu hon s6
phuong trinh. Do dé, khong ¢6 16 gidt duy nhat déi véi cdc méau 161, Dang hon {a
¢6 2% méu 161 ma ching thod min (1.23) va do vay din dén két qua la cdc vectlo
chan dodn giéng nhau, phit hop v6i tinh chat 2 va (1.22); méu 181 thuc sy chi 1a
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mot trong 2% 101 gidi ¢6 1hé ¢d. Néi cich khdc, thong tin chita duyng trong vecto
chan dodn S vé& miu 1&i e 1 khong J0 doi véi b gidi mi dé tinh todn chinh xdc
gid tri ¢ha vecto ma di Luyén. Mic dir vay, khi biét vecto chan dodn s s& cho
phép lam gidm sy (im kigm mau 167 thue sy e i 2" xudng con 2'* khi péng.
bl Quing (6i thiéu

Xét moét cip vecto mid ¢, vi ¢, mi ching ¢d cing s6 phin . Quéng
Hamming d{c,,c,) gitta mot cip vecto ma nhu vay duoe dinh nghia nho 13 $6 cic

vi trf ma tai dé cdc phin Wr teong dng cta ching khide nhaw.

Trong 6 Hamming w(c) cua mélL veeto ma ¢ duge dinh nghia 1a s6 phéan (i
khic 0 trong vecto ma. Mot cdch tuong duong, ta ¢é thé phdt biéu rang trong s6
[lamming cua mot veclo ma la quing gilta vecto ma va veclo ma it c¢d bang 0.

Qudng nho nhdt d ,, cia mot ma khai tuyén tinh duge dinh nghia 1 quing
Hamming nho nhat gita cde cip vecto ma bat Ky trong ma. Nghia 13, quing nho
nhit 1 bang wong s6 Hamming nhd nhét cha su khide nhau gitra bat ky cip vecto
mi ndo. Mot cdch khice, ¢ thé phit bicu ring qudng nho nhdt cia mot md kho

tyén tinh la trong s6 Hamming nho nhidt cia cde vecto ma khac O trong ma.

Quing nhd nhit d,;, lién quan (¢ cau tric coa ma tran kiém tra (inh chin
I¢ H cha md va I mot thamn s6 quan tong cua nd. Gia st mot ma khoi tuyén
tinh { nk ) duge yéu ciu phat nén va sira 14t ¢d cdc miu 161, ma trong s6
Hamming ctia n6 nho hon hoac bang 1. Nghia 13, néu vecto ¢; trong mi duge phil
di vi vecto nhan i r = ¢, + ¢, tu yeu ciu rang diu ra bo gidi md 2 = ¢, , miu 10i
e [uon cé ot s6 trong s6 Hamming w(e) < t. Ta gid thi€t ring 2" vecto nd trong
ma dugce phat di voi xde sudl bing nhau. Chién lugce (61 nhat cha bo gidi ma khi
do 1 chon vecto mi giin nhit véi vecto nhin r, nghta 14 vecto mi ma déi véi né
quiiig Hamming d(c;, r) 1a nhé nhat. V6éi mdt chién luge nhw vay, bd gial ma sé
c6 thé phdt hién va stra 141 ¢d cfic mau 16i v6i trong s6 wle) <t, vai diéu kién Ia
quing nhé nhat cha mi d,, 22+, Van dé tén ¢6 the duge minh hoa vi gidi
thich theo y nghia hinh hoc nhu sau . Cic vecto ma | x n v cde vecto nhan 1 x n
dugc biu dién nhu B cic diém trong mot khodng kich thude n. Gid thiél ring, ta
thiét lap hai hinh cdu, mdi hinh cdu cé ban kinh 12 (, xung quanh cdc diém ma
ching biéu dién cdc vecto ma ¢, vi ¢ Hiy cho hai hinh cdu nay duge tich 1o ra
nhir biéu dién trong hinh [.5a. D& duge thod méan déi véi diéu kién ndy, (a yéu
cdu rang d(c;, ¢; 2 2t +1. Néu sau d6 vecto ma ¢; duge truyén va quing Hamming
d(c, , 1) < t, thi 18 ring rang bo gidl ma s€ chon ¢; vi nd la vecto mi gin nhit véi
vecto nhan r. Néu theo cdch khie, quiang Hamming d(c,, ¢;) < 2, hai hinh cau
bao quanh ¢; va ¢ s€ giao nhau nhu minh hog trong hinh 1.5b. Trong truong hop
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niy ta thiy rang néu ¢; duge truyén, & do 16n tai mdt vects nhan r sao cho quang
Hamming d(c;, r) < 1, nhung v ¢iing gin v6i ¢; nhu gén véi ¢; . RS rang bo gidi
mil bay gitr ¢d khd nang chon vecto ¢;, ma dé fa trudng hgp sai. Vi vay ta kél
ludn ring mot md khot tuyén tinh (n, k) 6 kid ndng siia 1t ed cde mdu 130 voi
trong Ot hodc nhd hon khi va chi ki,

die, ¢) = 20+F doi voi Ll ci cie ¢ v ¢

E h /ﬁ_)}\\ o ::.{: /
L1 cj & G / -‘\/
—

(a) (b)
Hinh 1.5 : (a) Quang Hamming d{c,c;) = 2t +1
(b} Qufmg Hamming d(¢;,¢;) < 2t
Tuy nhién theo dinh nghia, quiing nhod nhat gitta ciip vecto ma bat ki trong

maot ma 1a quing nhoé nhat cha mi, d,,,. Do vay, ta ¢é thé phdt biéu rdng, mot md
khot tiyéhn tinh (n, k) voi qudng nho nhar d,, 6 thé sita 61 t 61 khi va chi khi

1< [% (d, 1)J (1.25)

trong dé | | ky hiéu so nguyén lon whdt nhd hon hoic bang dal luong bao
(juanh.

¢. Gidi md chdan dodn

T nhiimg van dé da néu & tren, la ¢6 thé dua ra so d6 gidi ma dua trén
vecto chan dodn déi v6i cic mi khoi yén tioh, Cho ¢, ¢y, ..c, ky hiéu 24
veetd ma cia mot ma khoi tuyén tinh (n, k). Cho r ky hi¢u vecto nhan ma né ¢é
the la 6 trong 2" gid tri ¢6 thé. May thu ¢6 nhiém va ngin ra 2 veeto nhan ¢é
the thanh 2* day con tdch 101 D, Dy, ..., D | theo mdL cich sao cho diy con thi i
(D) twong tng véi vecto mi ¢, rong dé 1< i < 2% . Vecto nhan r duoe giai ma
thanh ¢, néu nd & trong diy con thir i.

2% diy con dd moé (4 & day tuo nén mot mdng chudn cha mi khéi luyén
tinh . D€ xay dung nd, ta ¢6 thé lyi dung ciu tric tuyén tinh cta ma bing cich
tién hanh nhu sau :

1. 2" vecta mi duge dat trong mdt hiang véi vecto mi ¢, = 0 1a phin i bén
trai nhat.
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2. Méi méu 16i e, duge chon vi duge dat dudi ¢, , vh mot bang tt hai
duge hinh thanh bét viée cong thém e, vio moi vecto mi con lai trong hing tha
nhal; diéu quan trong 14 miu 161 chon cho phan t (hé nhat (rong médt hing
khong duoc xuat hién & cdc hang trude dé trong mang chuin.

3. Budce 2 duge lap lai cho dén khi tdt ¢i cde miu 181 ¢6 thé ¢é duge dua
ra. Hinh 1.6 minh hoa cdu triic mang chudn da duge tié lap. 2% ¢6t cha mang
nay bicu dién cdc diy con tich rai D, D,, ..., D , . 2" hang clha ming biéu dién

cic cosel cla md, v cie phan Wi nhdt coa ching la ¢y, ¢, ...

c, =0 Cy Cy - G a €

e, Crter Che o Cte .. Cute

€, CGtey,  Cphey L ke L Cte
Czul C2+02,.1 C3+c.,“1 C,+Cz,,, CJ‘ "i‘CZ,,j

Hinh 1.6 Mang chuan cho mot ma khoi (n, k).

Déi vél mot kénh di cho, xdc sual gial ma 16t duoe 161 thiéu hod khi cic
méu 16i duge chon c¢é thé 1 nhiing miu dimg ddu coset (1A nhitng mau véi xdc
sudt xudt hién 16n nhat ). Trong trudng hop mot kénh doi xing nhi phan, trong s6
iLhunming cta ot miu 181 cang nho thi kha nang xudl hién cang 16n. Vi vay
méng chuin c¢dn phéi duge ciu tao véi mdi phin tir diimg ddu coset ¢é trong so
Hamming nho nhat trong coset ctia no.

Tém lai, ta ¢6 thé mé 1a i tue gidi A cho mét ma khéi tuyén tinh theo
trinh (u sau -

I. D6t v6i vecta nhin 1, tinh toin veeto chan doan s = ¢ 1"

2. Trong pham vi coset dugc dac irung béi vecto chan dodn S, xdc nhin

phdn tir ding diu coset (nghia 12, méu 161 véi xdc suft xudt hien 16n
nhat); goi nd la e,
3. Tinh todn vecto ma :

c=r+e, _ (1.26)
1a phién bin da gidl mi cita vecto nhan r.

Thi tuce nay duge goi gidi md chan dodn.
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1.4 Mdvong
1.4.1 Khai quat

Cdc ma vong hinli thinh mdt 16p con cta ma khéi tuyén tinh. Nhiéu méa
khoi tuyén tinh quan trong di phit hién hodc 1a cic ma vong , hodc 1a ¢6 lién
quan chat chg véi ma vong. Mot uu diém clia ma vong so véi hiu hét cdc loai i
khdc la ching rat d€ dé [ap ma. Hon i, cdc mi vong ¢6 mdt cu (ric todn hoc
duge dinh nghta 18 ring mi né din dén su phdt trién cdce so d6 gidi mi rat hiéu
qua cho ching.

Mat ma nhi phan duoc goi 1a md vong néu né biéu 16 hai tinh chit co ban:

I. Tinh chat tayén tinh : Téng cita hai tie md bat ky trong ma ciing la mot

tr md.
2. Tinh chat vong : Siwe dich vong bét ky cua mot tiv md trong nid ciing la
mot te md,

Tinh chal | cho thdy rang mot ma vong ciling la mot ma khoi tuyén tinh
(nghia 1a né ¢6 thé duge m6 14 nhu mot mi kiém tra chiin 1), D& phat biéu lai
tinh ¢hét 2 theo nghia toan hoc, cho bo nfc, ¢, ..., ¢, ;) ky hiéu 1 modt mi cia
mot ma khoi tuyén tinh. Ma duge goi 1a mdi ma vong néu n bo

1
v

(Cnfl’ CU’ e Cu—Z)'
((’n"i n-l2 v n 1)
(€} Capee  Cyp 5 Cp)
[a tat ¢ cdc tr ma trong ma.
Dé khai rién cdc tinh chit dai s6 cha cic ma vong, ta st dung cic phan th
Cy> €y Cagenr > €,y CUA L MA dE dinh nghia da thuic ma
n-1
Cu- IX (127)
trong dé X 1a mot an s6. Do1 v6i md nhi phan, cdc hé s6 1a cic bit 1 va 0. Mi
luy thira ctia X trong da thic ¢(X) bidu dién mot phép dich mét bit theo thdi
gian. Do vay, viéc nhan da thirc ¢(X) v6i X ¢6 thé duge xem nhw 1a méi phip
dich sang phai.

c(X)=cpte,X+6X+ ..+

Cho da thitc ma c(X) duge nhan véi X', sinh ra ;.

X' e(X)=X (¢, + ¢, X +¢,X* + .4+, X" - (1.28)
:CU Xl‘i“CiXiH-i". |111X”l+(-’ Xn n|xnn]
= X w0 XU 4 L(,x* XM 4 g, X
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Theo phép cong modul 2, ¢, + ¢, = 0, ta ¢6 1hé bién déi (1.28) nhi sau :
X'e(X) = L:“_i tot o X e X e, XM 4 e XY
+o, X"+ D+ .+, XX+ 1) (1.29)
Pat O =c i+ e X e X+ o, XM + L+, X (1.30)
GX) =c, , +c Xt tc X (1.31)

n-l
Do do, (1.29) duge vigl lai dudt dang gon hon ¢
X e(X)= qX) . (X" + 1)+ cP(X) (1.32)
ba thide ¢"(X) dugce coi 1a da thitic ma clia trma (c,,, ... , Cyp» Cpp v Cyig) NNAN
. duge bang viée dp dung i phép dich vdng vao W ma (¢y, €, .ory €, i1y Cos e+ Cui)-
Ngoai ra, 1ir ( 1.32 ) (a thay rang ¢<®(X) i phan du clia phép chia X' ¢(X) cho
(X" +1). Do viy,ta ¢6 thé phil biéu tinh chat vong trong ky hiéu da thie nhu sau:
Néu o(X) la mot da thite md thi da thiic |
c(X) = X'e(X) mod (X" + 1) (1.33)
ciing la mdt da thitc md ddi voi phép dich vong i bdt ky,

Thuat ngit "mod” 1a chit viétl (it ctia "modulo”. Dang dic biét clia phép nhan da
thiic da mo6 ta trong (1.33) duge goi la nhdan modulo X' +1 .

1.4.2 Pa thirc sinh

Da thic X" +1 va cic thira 56 cia né déng mot vai trd chinh trong viée tao
ra cdc ma vong. Cho g(X) la da thitc bac (n-k) ma nd 1a mot thita s6 cha X" + |
véi vai trd d6, g(X) 1a du thite bdc thdp nhdt rong md . Mot cdch 18ng quat, g(X)
c6 thé duoc trién khai nhu sau

g0 =1+ Spx + xm (1.34)
r=]
trong d6 g, bang 0 hoic |. Theo khai trién nay, da thic g(X) ¢6 hai s6 hung véi
hé s6 1 cdach biét bdi n-k-1 s6 hang. g(X) dugce goi la da thite sinh coa mdt ma
vong. Mot ma vong duge xdc dinh mdt cdch duy nhat bdi da thic sinh g(X)
trong dé mdi da thiic ma trong ma ¢6 thé duge biéu dién dudi dang mot tich da
thac sau :

e(X) =a(X) g(X) (1.35)

trong dé a(X) la mot da thite theo X ¢6 bac 1a k-1. Vi viy da thite da hinh thanh
thoa man diéu kién cha phuong trinh (1.33) khi g(X) 12 mot thira s6 cha X" + 1.
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Gia str ta duge cho da thic sinh g(X), yéu clu dat ra 1a 1ap md cho diy
thong diép (g, m,, ... m,_,) thinh mot mii vong ¢6 hé thong (n,k). Nghia 1a, cic
bit thong diép duge phat di dudi dang khéng thay déi theo ciu triic sau day cho
NGt ma ; .

( by bysesb, s My, )
L S ———r e L

n-k bit chin te  k bit thong digp

Cho da thic thong diép dt‘r(_ic dinh nghia boi :

m(X) =my+m X + ... + m,_, X** (1.36)
~vacho b(X)= by+ le. + ... +b, X" (1.37)
theo (1.1), ta muodn da thitc ma cé dang : '

¢(X) = b(X) + X" m(X). - (1.38) |
T (1.35) va (1.38) din dén :

a(X) g(X) = b(X) + X"*m(X)
Mot cdch twong duong, theo khdi niém cong modulo-2, ta ¢6 thé viél :

i” m(X) - W) 4 _b_(X)
g(X) (X))

(1.39)

(1.39) cho thay rang b(X) Ia phan du con lai sau phép chia X"*m(X) cho g(X).

Tt nhitng suy ludn (rén, ta ¢6 thé téng két cdc bude bao haim trong thi tuc
lap ma déi véi mot ma vong (n,k) dam bio mét cau tric ¢ hé théng nhu sau -

1. Nhan da thac théng diép m(X) véi X"*
2. Chia X"*m(X) cho da thiic sinh g(X), nhan duoc s6 du b(X).
3. Cong b(X) véi X" m(X), nhéan duge da thic ma c(X).

1.4.3 Pa thirc kiém tra chan lIé

Mot mia vong (n,k) duoce xac dinh mot cach duy nhét béi da thie sinh g(X)
bac (n-k) cta né. M6t ma nhu vay ciing 6 thé duge xac dinh mot cich duy nhit
bdi mot da thite bac k khde goi 1a da thiic kiém tra chan 1¢é h(X) duge dinh nghia
bai :

k-l :
hX)=1+ > hax + X (1.40)

i=1
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trong dé cic hé s& h, 1 0 hodc . Da thic kiém tra chin 1& L(X) ¢6 dang tuong e
nhu da thace sinh trong dé ¢6 liai 50 hang ¢d hé s6 1a 1, nhung dugce cich biét bo
(k-1) 6 hang. Da thic kicm tra chin 1¢ [a mt sy bicu dién tuong duong clia ma
tran kiém tra chan 1& H, cting nbu ma tran sinh G ¢6 su biéu din trong duong 13
da thace sinh g(X). B6i1 vai cic mit khoi tuyen tinh, ta di Gim thly méi quan he
gitra G va I wong (1.15) B G = 0, didu niy trong tng véi mSi quan hé suu

g(XON(X) mod (X" - 1)=0 (1.41)

"Do do, ta ¢6 thé phil biéu ring da thite sinh g(X) va da thiie kiém tra chdn ¢
(X)) la cdc thita 6 cua da thite X'+ 1, nghta 1

g(XM(X)=X"+ 1 (1.42)

Tinh chat nay lam co s& dé hua chon da thic sinh hodc da thic ki€m tra chin 18
cua mot mi vong.

1.4.4 Ma trdn sinh va ma tran kiém tra chan 1é

Tir da thitc sinh g(X) cha modt mi vong (n,k) , ta ¢6 thé kién tao ma tran
sinh G clia mi bing cdch lap k da thic g(X), Xg(X),... , X*'g(X). Sau dé, sit
dung bo n twong ting véi nhimg da thie nay lam cdc hing cua ma trin sinh G
kich thudc k x n.

Dé kign tao ma trin kiém tra chin 1& cha ma vong (ir da thic kiém tra chin
¢ (X), ta thanh 1ap ham thuan nghich caa da thie kicm tra chiin 1& theo dinh
nghia sau :

k-
XX =X (1+ Shx' + XY

i=|

: Al
=1+ Y kX + X (1.43)
i=1
day cing 13 mot thira s6 cha X" +1 . n bo thudoe vé (n-k) da thie X* h(X™),
XMh(XY, ..., XTh(X!") ¢6é thé duge ding nhu cde hing ctia ma tran kiém tra
chéan 1é H kich thude (n-k) x n.

1.4.5 Bo lap ma cho cac ma vong

Phan 1.4.2 di néu 1én 3 bude cha thi tuc [ap ma cho mét mad vong (nk)
duéi dang ¢6 hé théng. Thil e ndy ¢6 thé thuc hién bing cach dang bo lap ma
minh hoa trong hinh 1.7 bao gém mat bo ghi dich phan héi tuyén tinh véi (n-k)
ting.
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Much ¢l ‘,

' 4
ok “D—* D 53 - 4<y)
Flip-Flop  Bg cong £
imodulo-2
b - N
(Cac bit thong digp - Tu
T omi

Hinh 1.7 : B0 lap ma cho mét md vong (n,k).

Cic flip - flop 1a cdc phin tir tré don vi chiing kél néi vao nhau tao nén bo
ghi dich. Cic bd cong thue hién phép cong modulo-2 cde gid tri dau vao uong
dng cha chiing. Cic bé nhan g; thue hién nhin cic dau vao tuong dng cla ching
vGi cdc hié s6 lién két. C6 hai trudng hop doi véi g; 1a : néu g, = 1 thi b6 nhan chi
la mot " lien két néi " tryc iép, néu g, = 0 thi bd nhan 1a " khong ndi " hay " hé
mach " .

Hoat dong cha bo [ap ma da chi ra trong hinh 1.7 dién ra nhu san

. Mach ctra duge n61 mach. Vi vay k bit thong diép duoc dich vio
kénh. Ngay sau khi k bit thong diép da vao trong bd ght dich, (n-k)
bit k&t qua trong bo ghi dich tao thanh ¢ic bit chan 1é. Cic bit chin 1é
nay chinh la cac hé s6 cia s6 du b(X).

2. Mach cilra duge ngit, do vay ngit nhiing lién két phan hoi.
3. Noi dung cua bé ghi dich duge dich di vio kénh,

1.4.6 Tinh vecto chdn dodn

Gid thiét rang tr ma ( ¢, €, -0, €, ) duge truyén di rén mot kénh ¢d
nhiéu, dan dén phia thu thu duge tie m@ nhan (i, 1, ..., 1, ;) . Nhu dd biét trong
phan 1.3, thil tuc ddu tign trong viée gial ma moLnd khéi tuyén tinh [a tinh todn
veclo chan dodn s déi véi (i ma dii nhin duge. Néu vecto s =0 thi khong ¢6 16i
truyén dan trong tr ma nhin. Néu vecto s =0 tht trong tir ma nhan ¢é chita dung
nhiing 18i truyén din cin phii duge sira.

Trong trudng hop mét mi vong & dang cé hé thong, vecto chin dodn ¢o
thé dugc tinh todn theo cich sau. Cho tir ma nhan duoe duge bidu dién bang meét
da thiic bac n-1 hay thap hon nhu suu -
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H(X)=1,+ X'+, X : (1.44)
cho q(X) ky higu thuong va s(X) ky hicu s6 du ma ching 1a nhitng két qua coa
viée chia da thitic r(X) cho da thiic sinh g(X). Do vay, ta ¢6 thé bidu dién (X)
nhus sau -
1(X) = q(X)g(X) + s(X) ' , (1.45)
$6 du S(X) I da thic bic n-k-1 hay nho hon. Da thic s(X) niy duge goi 1 da
thite chan dodn bbi vi cdc hé $6 cha nd cdu thanh vecto chan dodn s(n-k)x 1. So
dd bo tink toan vecto chin dodn duoe dua ra trén hinh 1.8 . Trong so dé nay, cdc
bit nhdn duge duge dua vio (n-k) tdng cia bd ghi dich ¢6 phan hoi tir phia bén
trai. Ngay sau khi cdc bit thu da duge dich vao trong bo ghi dich, noi dung trong
cdc thanh ghi ca bd ghi dich xdc dinh vecto chin dodn s.

Da ihic chan dodn ¢d nhitng tinh chil sau
(1) Vecto chan dodn clia mét da thive (it ma nhzflh duge cling 1a vecto chan
dodn cha da thire 161 tuong ting.

(2) Cho s(X) 1a da thiic chdn dodn clia mot da thire 1 mi nhan duge r(X).
Khi dé vecto chin dodn ctia Xr(X) - mot phép dich vong ciia 1{(X), 1a
la Xs(X)

(3) Da thitc chan doan $(X) 1a déng nhat véi da thite 161 e(X).
’ Mach cira }‘%

Hinh .8 : Bo tinh toan vecto chan dodn.

Cac_bil EB -
= 4 —
nhan dugc Flip-F

modulo-2

Nhur vay, theo tinh chat 3, da thic 161 e(X) va da thic chin dodn s(X) la
moét va gidng nhau. Do d6, vide siia 16 ¢6 thé ditoc hoan thanh mot cdch don
gidn bdng viéc cong da thire chdn dodn s(X) vao da thiic tvr md nhan dioc r(X).

1.4.7 Vi du vé md vong
P& minh hoa nhitng vin dé lién quan dén sy biéu dién da thic cla cdc ma

vong, ta xét viée tao ra mot ma vong (7,4) . V6i chiéu dai khoi n = 7, ta bat diu
bing viéc phan tich da thntc X7 + [ thanh ba da thidc (61 gidn :
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X4 1 =(1+X) 1+ X2+ X+ X +XY)
theo phén 1.4.2, ta c6 thé 1ay :

g(X)=1+X+ X'

12 mot da thite sinh véi bac ctia nd bing s6 bit chan Ié. Diéu ndy ¢é nghia ring,
ma tran kiém tra chan le dugce cho boi ;

hOO=(1+X)( 1+ X+ XY
=1+ X+ X+ X
vol bac clia nd biing s6 cic bit thong digp, k=4,

Thil e kién tao mot tir ma duge minh hoa bing viéce st dung da thic sinh

"ndy dé 1ap md cho diy thong diép 1001. Ma tran thong diép wong dng duoc cho
bai : .

m(X)=1+X’
Do do, vige nhan m(X) v6i X** = X* s& nhan duge :

X mX) =X+ X°

Buée 2 1a chia X *m(X) cho g(X)

X+ X
XX+ X + X?
X® + X'+ X!
X4
X4 +X*+X
X+ X
do viy, la ¢6 thé viét
Mf = X+X'+ _AH X;
I+ X+ X° 1+ X+ X
Nghia 13, ta nhan duge thuong a(X) va s6 du b(X), trong dé :
aX)=X+X
b(X)=X+X’

Vi viy, tir (1.38) ta tim duge da thie mid la:
¢(X) =b(X) + X"’km(X)
=X+X + X'+ X
Do viy, tbr mi tim duge 10 OO0, Bon bit bén phai (1001) chinh la cic bu
thong diép da cho. Ba bit bén trii nhat (011) ta cic bit kiém tra chin I&.
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Tiep theo ta s& chi ra ring da thice sinh g(X) va dii kiém tra chiin 18 h(X)
xdc dinh mét cdach duy nhat ma triin sinh G vi ma tran kiém tra chan 18 H.
Dé kién tao ma tran sinh G 4 x7 , ta st dung ban da thitc g(X) va ba phién
ban di dich vong ctia nd nhur sau :
gX)=1 +X +X°
Xg(X) =X +X*+X*
XgX)=X+ X'+ X’
XgX)=x + X'+ X°
Cdc da thde nay biéu dién cac da thic ma trong md Hamming (7,4). Néu
- cie hé 86 cha cic da thic nay duoc st dung nhu 14 cde phan tk clia cde hang clia
mot ma tran 4x7, ta nhan duge ma trdn sinh sau day :

[ 101000 ]
G=l0 110100
0011010
L0001 1 01

Ma tran sinh da kién tric nhu wén khong & dang ¢6 hé théng. Ta ¢ thé dua 1o
vé dang c6 hé thong bang cich bién déi ma tran nhu sau : cong hang thd nhat
vao hang thit ba va cong 1ong cia hai hing diu tién vio hang thi wr. Ta nhin
duge mot ma trin 6 dang ¢ he thong :

11010007
G=|lo 110100

N

110010
I 0 1 0 0 0 |

\__.v___.J \._.___.Y__-__J -
» I

—

Dé ki&n ao ma trin kiém tra chin 16 H 3x7 wr da thife ki€m tra chin 1é
h(X), budc diu tién ta lay gid tri nghich ddo cha h(X), cu thé 1a X*h(X"). T dé
hinh thanh ba da thic duoc biéu dién bai X* h(X') va hai phién ban dich cia né
nhu sau ;

X"h(XJ) = l 3 )(2 1 XJ T Xd
Xh(X)= X +X+ X'+ X°
Xﬁh(Xii) = X?- + X4 + X5 3 Xﬁ

Trang 23




KUCN 0i-10 K Pé (i nhdih ATM

St dung cdc hé s6 cia ba da tlide nay nhu 1 cée phin tr cta cde hang cha ma
trin kiém tra chin lé ( theo 1..1.4 ), ta duoc :

1o 11100

001 01 11

O day, ta lai thaly rang ma tran 1 khéng phal & dang ¢6 hé théng, DE dua né vé
dang ¢6 hé thong, ta cong hang thit ba vao hang tha nhit dé nhan duge :

OOt 01
H=70 ! 0O 1 | 10
001 0t 11

;__V_._J ;‘—V_—_J
Lo - i

Hinh 1.9 dua ra so dé b lap ma Hamming vong (7,4) tao boi da thic sinhi
g(X) =1+ X + X' . D& minh hoa hoat dong cha bo lap ma ndy, xél diy ihong
diep (1001). Noi dung cha bo ghi dich duge thay doi theo cdc bit thong diép dén
nhu duge dua ra trong bang 1.1. Siu ban ldn dich, cde ndi dung ciia bo ghi dich,
nghia l1a cdc bit chdn le, 1a (01 1). Do vay, gan nhiing bit chan 1& nay vao cac bit
thong diép (1001) ta duge ttma (011 1001).

Mach cira

o

k.

i ——
Flip-flop Bo cong chan 1é o T

modulo-2 Cdc bitthéng digp

Hinh 1.9 : B lap ma cho ma vong (7,4) tao bGi g(X) =1 + X + X*
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Bang 1.1 : Nhitng ndi dung caa bo ghi dich trong bo lap

ma hinh 1.9 déi véi day lh()n_g diep (1001)

Bude dich | Dau vio N1 dung thanh ghi

000 ( trang thédi ban diu)

1 I 110
2 0 ot
3 0 11
4 | 011

S

Hinh 1.10 dua ra so d6 bo Linh todn veeto chan dodn tuong fing déi véi ma
vong (7,4). Cho tr ma phat di 1a (OI'l 1001) va tr ma nhén duge la (0110001) ;
nghia la bit & gitra bi 161, Cdc bit nhan duge dua vao bo ghi dich véi trang thai
ban dau 1a 0. Not dung cta cic thanh ghi ctia bd ghi dich sau médi bude dich
duoe dua ra trong bang 1.2,

F

Mach cir

Cic bit 1
nhian duge 3 Bo c@n;:D_

modulo-2

DL e

Hinh 10 Bo tinh toan vecto chian doan cho ma vong (7,4)
tao bai da thire sinh g(X) =1+ X + X*.

Bang 1.2 : Nhirng n6i dung thanh ghi cna bé tinh toan vecto
chan dodn trong hinh 1.10 déi véi tir ma nhan duge 0110001

Budce dich | Dau vao N61 dung thanh ghi
1 000 ( trang thdi ban dau) |
1 l 100
2 0 (10
3 0 001
4 0 110
5 | 11
6 1 001
7 0 110
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Bang 1.3 dua ra bang gidi ma d6i véi mi vong (7,4) duge tinh todn phit hop véi
phuong trinh (1.20).

Bang 1.3 : Bang gidi ma d6i véi ma vong (7,4)

Vecto chin dodn | MAu 16i
000 0000000
100 1000000
010 0100000
001 0010000
110 0001000
01l (0000100
111 0000010
101 000000 |

Sau bdy budc dich, vecta chan dodn nhan duge 1 noi dung cta edc thanh ghi
trong bd ghi dich 110. Theo bang 1.3, mau 161 tuong Gng véi vecto chan dodn
s=110 1a ¢ = 0001000. MAu 18i nay thong bio ring 161 xdy ra & bil gitta cOa 1
ma nhin duge. Do dd, c=r+e¢
' = 0110001 + 0001000
=0111001.

1.4.8 Ma CRC

M vong duoc’thigt k€ dé ding mot cdch ¢6 higu qua trong viéc phét hién
ra nhiéu 16 hgp 181 ¢6 (hé ¢6 trong cdc tir mi nhan duge. Trong d6, cdc mach lap
ma va phan tich 161 dugc hiét k& v thye hign mot cdch chat ché. Véi nhing ly
do dd, tat ca nhiing ma phan tich 16i khia di di ding trong thue € 1a loai mi
vong.

Mot ma vong duge ding dé phdt hién 1861 duge goi 1a md CRC ( Cyclic
Redundancy Check code - mia kiéin tra s6 du vong ). Bang 1.4 dua ra cdc da thic
sinh cia ba ma CRC ma ching da tré thanh nhitng tiéu chuin quéc (€.

Bang 1.4 : Cic ma CRC

Ma ' Bra thie sinh, g(X) n-k
CRC- 12 l+X+X2+ X3+ XM+ X2 {12
CRC- 16 [+ X%+ X"+ X' 16
CRC-CCITT |[1+X*+ X2+ X" 16
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Mot burst 161 ¢6 do dai B trong mot tir nhan duoc n bit duoc dinh nghia ta
mol day lién tiép B bit trong d6 bit thir nhil va bit cubi ciing ( v6i s6 cic bit Lrung
gian bt ky ) nhan duoc bi 161. Cic mad CRC (nk) nhi phan ¢ kha nang phit hién
nhitng mau 161 sau : _

| . Tat ¢ nhitng burst 181 ¢6 do dai n-k hodc nlid hon.

-2 Phin phan s6 cha cac burst 16i ¢6 do dai bing n-k+1; phin phan s6 bing
i- 2-(|a-k-|),
3. Phiin phan 6 ctia cic burst 161 ¢é do dai 16n hon n-k+1; phin phan s6
bing 1 - 270v+b, '
4. Tat ca cdc 16 hop clia d

nin - l lﬁl
5. Tét ca cdc miu 161 v&t mol $8 1€ cic 161 néu da thie sinh g(X) cho ma

¢S mdt $6 chan cic hé 6 khic 0.
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2. DIEU KINEN 1.01 TIEU Bi CUA CAC TE BAO ATM

2.1 Khai quat chung

Nhitng noi dung 10ng quat cha van dé didu khién 16i ticu dé cia cic (€ bio

ATM da duoc dé cip trong phin 2.4.3. Viée diéu khién 16i tieu dé duge thuc hién
sau mol ching lién k&t trong mang ATM, & I6p vat ly. Trong d6, thuc hién nhimg
ndt dung sau :

e Phdt hién 18i trong tiéu dé 1€ bdo ATM (bao gdém cdc 161 don bil va cic
161 da bit hay burst 161).

e Sla cic tiéu dé (& bao véi cic 161 don bit, huy céc 1€ bao véi cdc 161 da
bit dugc phat hién trong ticéu dé (& bao.

o Diéu khién phia phat phdt lai cic 1€ bao di bi huy & phia thu theo co
ch€ ARQ.

Cau trde tiéw dé 1€ bio A'TM da duge dua ra trong phan 2.4.4. Cau tric

nly khidc rihau & cdc gino dién UNI vi NNI |, nhung cdc thd tuc diéu khién 16i
tieu dé & UNI va NNI 12 wong i nhau. Thd tue ndy (bao gém phat hién 181 va
stra sai) duoce the hién nhu sau

(1) O phia phét thuc hién tinh todn gid i ma didu khién 16 ticu dé (ma
HEC) dua trén nhitng ndi dung ctia 56 liéu ciin phit ¢ trong 4 octet (32 bit)
diu tién cia tieu dé t&€ bao. Gia tri ma HEC la s6 du cha phép chia modulo
- 2 ¢ha mét da thac tao bGi X* nhan véi ndi dung clia 4 octet ddu tién cha
tieu dé 1€ bao (trir trudng HEC) cho da thife sinh g(X) = X® + X + X +1.

(2) Phia phat chen gid i md HEC vao vuong HEC (octlet thd 5) cia tiéu
dé 1€ bao ATM.

(3) Phia thu ap dung thudt todn chia da thic mi nhén duge cho da thac
sinh g(X). Néu s6 du clia phép chia ndy bing O (hi ¢6 nghia la khong ¢d
161 trong tigu dé 1€ bao ATM da nhan duge. Néu s du chia phép chia khic
0, thi rong trudng hyp niy di xudl hién 161 trong tiéu dé (€ bao ATM di
nhan duoc.

(4) Sira céac 16i don bit trong tiéu dé 1€ bao ATM theo mdt thual todn
riéng biét. Trong trudng hop phdt hién duge 161 da bit trong tiéu dé t& bao
ATM nao dé, thi (& bao dé s& bi huy va duge yéu ciu truyén lai bai phia
phit bang mot thi tuc diu khién yéu cdu phdt lai tr déng ARQ
(Automatic Repeat Request).
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Hoat dong cia may thu v& didu khién 161 vét hai mode hoat dong (mode
stia 161 v mode phdt hién 161) duge bicu dién théng qua luu dé hinh 2.1 sau

w

T¢& bao d&n

VAN )
N < C6 141 tong Yoy
éudd?

Vs

Yes <'/ Lt diduge Sy No

phit hi¢n ?

S 7 Mode? \. Phat hign

._\-

';‘ ’
‘\\_HL__—/ ¥
Y .‘/ Tiewdd NN
a5, Tidu No
: s dang duge ? AT
t — — (2
Yes " Sta ldi cothé No
{ \  xudthiea? 7
v . ;
4 N ST TN :
b r:.‘L.‘( Tidu dé duoc NN s Tidu de . o
thiét lap lai 7/ N\ ding duge ? 7
Yes
¥ .;; .I’ _ k4 w r . Y
T bio ¢d hidy uc( 1), T# bao ¢d higu [ye (1), - . T& bao bi
aeu dé ding tiéu e by I huy bo {3}
¢ dich vu ¢d dir dinh) { dich vu khong du ding )

Hinh 2.1 : Luu do x{ 1y 16i tieu dé (€ bao A'TM tai may thu

Thuat todn HEC tai miy thu hoat dong nlr sau - Ban dau thudt todn sia
161 ciia may thu dirge ngam dinly dé sa 161 don bit. Véi mébi (€ bao nhan dugc,
viéc kiém tra tiéu dé 1€ blo duge 1ién hanh. Khi ma khéng 161 nao duoc phit
hién, may thu viin duy 1 & mode stia 161, Khi mét 161 duoc phét hien, mdy thu sé
“stta 161 n€u dé 12 161 don bit hoic s& phit hién ra ring mot 161 da bit dd xuét hien.
Trong mdi trudng hop nhir vay, mdy thu sau dé chuyén sang mode phit hién 161
Trong mode nay, mdy thu khong thuc hién sira 161, Nguyen nhau coa sy chuyén

trang thdi nay 1a dé€ nhan ra mot burst nhiéu hay mot diy cic 161, Khi phat hien

Trang 29



KHCONOL-10

B¢ i nhiinh A'TN
ra 161 da bil trong 1€ bao nhu viy, mdy thu sé thue hign huy bo & bao dé. My
thu duy tri & mode phat hién 161 cho dén khi cdc € bao bi 181 duoe nhan. Khi mét
ticu dé duoc kiem tra v phit hien thiy khong bi 161, mdy thu s& chuyén 1o vé
mode sira (61

Hoat dong cua midy thu duoc chon ¢é ¢hid y 161 dic tinh 161 ¢ha cic he
théng truyén dan bang cdp quang. Cice he thong ndy bicu 16 mét hén hop cic 151
bit don va cdc burst 16i 160 ¢6 lién quan. co ch€ HEC dam bao khéi phuc lat 1&
bio (i cdce 161 don bit v dua ra cic (€ bdo véi cdc tigu dé bi 160 dudi cdc didu

kién 161 burst v6i moét xdc sudt thp.

Dac tuyén cla co ch€ HEC nhu mot ham cha xde sudt 161 bit duoe dua ra

-~ 1rén hinh 2.2
10 ' | _"f,}
i
10 / )

1072 /rf/ /’/
/ //
T - o 7

10 . /.—-', /’

o -

-
2 el
// o Xidc sudi 1€ bao b huy

104 -~ ¢ Xdc sudt cic té bao co hiéy

1/ fye vdi cde ydu dé hi 161
10% L

T T 1 i 1 ] T

o' 107 i (" 10* ot 107
Xdc sudt 161 bif agdu nhién

Hinh 2.2 ; Dic tuyén HEC .

2.2 Thu tuc phat hién 10i va sita sai ap dung cho tiéu dé té
bao ATM

Nhitng not dung 16ng quit vé thi e tao ma HEC, tao tiéu dé & bio ATM,
va hoat dong clia mdy thu dé phat hién va sira 1861 don bit, huy bé (€ bao véi cic
161 da bit trong tiéu dé t€ bio di duge tinh bay trong phin 2.1. Sau day, dya trén
Iy thuyél ma hoa didu khién 181, ta xét thit tuc phat hién 161 va sira sai dp dung
cho tiéu dé (& bio ATM.
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Cau tric ieu dé cha 1€ bio A'TM tai UNI v NNI cia B-ISDN ¢6 thé dugc
minh hoa lai (rén hinh 2.3. Cau inic niy twong w khuén dang clia mot (i ma ca
mot ma khoi tuyén tinh hay mét ma vong (xem hinh 1.4). Do viy mi tieu dé t&
bao ATM chinh [& mdt md vong (n,k), trong do n =40 - ti s6 bit chia 5 octet tiéu
dé cha 1€ bdo ATM va k = 32 - 14 50 bit cia 4 octet (ciac trudng thong tin) diu
tien cha 1€ bao ATM. Do dé, n - k = 8 bit chin 1& danh cho truong HEC (octet
thit 5 caa tiéu dé 1€ bao). Nhimg noi dung vé ly thuyél ma hod diéu khién 161 doi
véi mot ma vong (n,k) da uinh biy trong chuong 6 hoan toan ¢6 lhe duge dp
dung trong diéu khién 18i tiéu dé chu t€ bo ATM.

oclet 1 octel 2[ oclet 3 oclet 4, oclel 5
ch 1\/1)1 fva v T [HEC |
N
Cic bit thong diép Céc bit chidn 1é
I oclet | | oclet 21 octel 3l octet 4, octet 5
AL [ T

D Trudng thong tin (k=32 bt )

S| Trudng kiém tra chidn 1é (n -k =8 bit)
Hinh 2.3 : Cau triic tiéu dé t€ bao ATM tai UNI (a) va NNI (b)
2.2.1 Thu tuc tao tiéu dé té bao ATM

Cdc bit thong digp trong trudng thong tin coa 1€ bao ATM (xeimn hinh 2.3)
¢6 thé duoc bigu dién bing mét da thiic thong diép m(X) (lhu) cOng thae 1.36).
Khi dé, thi tuc tao tiéu dé (€ bao ATM nhu da dua ra trong phén 2.1 ciing phit
hop vai thi tae 1ap ma doéi véi mdt ma vong (n,k) nhu di trinh bay trong phin
[.4.2. Th tuc ndy gém ba budc cu thé nhu sau ;

1. Nhan da thic thong diep m(X) véi X" = X®

2. Chia X**m{X) = X®m(X) cho da thic sinh g(X) = X* + X* + X + I, a
nhan duge s6 du b(X) (b(X) dugce dinh nghia theo cong thic 1.37) .

b(X)=by+b, X+ ..+ b'X
3. Cong b(X) v6i X*m(X) = X*m(X) ta nhan duge da thic ma c(X)
c(X) = b(X) + X*m(X)

Trang 31



KIHCNOL-10 Dé i nhinh ATM

Nhu vy s6 du b(X) chinh 1d da thite biéu dién gid (ri md HEC, va da thiic
ma ¢(X) biéu dién md ticu dé clia 1& bio ATM.

So dé thue hién thi tue tao ticu 0 cha (€ bao ATM i mdy phit ¢6 dang
6ng qudt nhu dd minh hoa trong hinh 1.2, Trong trudng hap véi da thifc sinh da
néu trén g(X) = X* + X%+ X + 1, su déd niy ¢é dang nhu trong hinh 2.4

Mach Cfml‘

-

c\ Ma

_o— tigu
Céc bit trong trudng thong tin cha tieu dé 1€ bio ATM  ————» 0—4——0 dé C(X)
] Chuyén mach

[lip - flop
@ bod cdng modulo -2

Hinh 2.4 : B tao ma tiéu dé (&€ bao ATM tao boi
dathicsinhg(X)=X*+X*+ X + 1

2.2.2 Thii tuc phdt hién 1oi va sita 16 don

O day tht tuc gidi md déi véi mi vong (n,k) ¢é thé duoc dp dung cho phil
hién va stra 161 don trong tiéu dé 1€ bao ATM. Thi wec ndy ¢é thé bao gém cic
buéce sau :

i. Lap bang gidi ma s(X) - ¢(X). Trong dé, s(X) 1a da thiic chan dodn,
e(X) la'da thic 161,

Vi n-k-1 = 7 nén bic clia da thite s(X) 1a 2. S6 miu 18i don bit ¢6 thé
¢6 1a 40 vi n=40. Theo tinh chat cua da thiie s(X) ( xem phan 1.4.6),
s(X) cia mot da thitlc mi nhan duge 1(X) ciing 1a s(X) cua da thic 16
¢(X) wang dng. Do vay, da thic chin dodn s(X) 1a s6 du clia phép
chiada thic 18i e(X) cho da thic sinh g(X). T dé, déi véi mdi mau
18i don bit, ta tinh duge s(X) wong dng.

2. Tinh todn s(X) doi v&i mbi da thic mad nhan duge r(X) bang cich
thuc hién phép chia da thic 7(X) cho da thic sinh g(X). 56 du coa
phép chia nay chinh 1a s(X). N&u $(X) = 0 thi cé nghia la khéng xuit

hién 16i trong 1 ma nhan dugc,

3. T s(X) nhan dugc trong bude 2 va can ¢ vio bang gidi nd da tim
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duge trong bude |, xic dinh duge mau 181 don bit e(X) tuong g,
4. Tinh todn da thiic ma
e(X) = 1(X) +e(X) \
day chinh Ia da thic m@t dng vdit vecto mid nhan duce sau khi di
thue hién stra 161 don.
Hinh 2.5 dua ra s d6 tinh odn da thic chiin dodn s(X) véi da thic sinh g(X)=X*
+ X7+ X+ | rong bude 2 dp dung cho trudng hop diéu khién 161 téu dé cha cic
L€ bao ATM. Day chinh i dang cu thé clia s d6 tinh todn s(X) 16ng qudt di dua
ra trong hinh 1.8

_ Macl: clra
Cdc bit nhén J
g+ L1+ DO CHOCO
trudng Licu dé \ \

cua 1€ bao ATM (lip - flop B cong modulo-2

Hinh 2.5 : So dd tinh toan s(X) cho ma vong (40,32)
tao bai da thie sinh g(X) = X* + X*+ X + L.

2.3 Nguyén ly ARQ

Khi ¢é 161 da bit xudt hién trong tiéu dé coa (€ bio ATM, mdy thu sé huy
i& bio d6 va diéu khién mdy phat lai cdc 1€ bao da bi huy dé. Viée nay duoce thuc
hién thong qua tha e yéu cdau phdt lai e dong viét 14t 1a ARQ (Automatic
Repeat Request). Day 1a mét thu tuc hiéu qud dé bio vé 161 trén cdc kénh co 161
phdc hop. Su dé khai (6ng quit cha mot hé théng ARQ duge minh hoa trén hinh
2.1. He thoéng yéu ciu st dung mot kénh phdn hoi dé yéu cau truyén lai thong
tin. Cic bit da lap ma duge dua vio mot bo diéu ché dé truyén di én kénh, va
c¢ic bit nhin duge duge gidi diéu ché vi giai ma. Hé thong bao ham cdc b dicu
khién phdt va nhdn mi ching trao déi théng tin

Kénh 1ot vac

B6 diéu Bo {ap Bo diéu ché, Giai Piéu
Ngudn —) khién |—»| md |— kélnh, \ —— »| i khiénl.— Dich
phdl Bo piai diéu ché ' nhan

y

1L

ACK/ NAK/REIECT Keénh phan héi

Hinh 2.6 : So dd khoi cia mot hé thong ARQ.
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qua kénh phan héi. Hai dang pho bign nhit cda hé thong ARQ lag GBN ( go -
back - N ) va OSR ( One - at - a - time - selective - Retransmission ). Hai dang
ARQ khdc mdi dua ra 1a SNR v ESNR. Bon giao thic nay s€ duge xét mot cich
s0 luge & cic phiin sau, Gid thiét ring mdy thu va mdy phat ¢é thé théng tin véi
nhau qua mot lien k€t don hay mot cude n6i v6i nhiéu chuyén mach mang va
nhiéu lién két dit ligu. Hinh 2.7 dua ra mot cude néi nhu viy.

BG dém mang

\—— OO

May phat chuyén much NS Miy thu
mang (NS}

Hinh 2.7 : M6 hinh mang tham chiéu.

2.3.1 Cac giao thitc SNR/ESNR

_ Trong giao thic nay, mot mdy thu vad mot mdy phat wong dng ca nd trao
déi toan bo thong tin " trang thdi " theo chu ky, khéng phu thude vio bit ky su
kién ndo ¢6 thé xdy ra hay khong (vi du : phan phat thanh cong mét goi di liéu ).
Céc PDU duge nhém lai thanh cac khoi. Mot khoi duge nhan mot cdch chinh xdc
néu tat ca cac PDU cia nd duge nhin chinh xdc. My thu gii di mot ciach ¢é chu
ky mot thong diép trang thdi cho biét $& thit tr ciia khéi cudi ciing da cung cap
cho dng dung nao dé va mot so dé bit thong bdo cdc khai cé mit trong ( hoic
thal lac khioi ) b0 dém,. cha nd. Sy ¢d mal cta mot khéi duge chi bdo bang mot s6
I tal vi tri-twong dng cha nod trong so dé, su ving mat duge chi bio bing 0. Su
ving mat cia mot khéi ¢d thé do mot trong cdc PDU cla né bi mil, vin con
dang dugc chuyén (a1 hodc bi thu 161 tir mang. Théng diép trang théi cling dugc
str dung dé€ cap nhap su d€m khdi bio nhan va quuy ctra s6 ( rotate the window ).
Viéc str dung cdc khoi s& 1am gidm cong viée xu 1y va giit cho chiéu dai cha so
dé bit nhd tham tri & ca nhing toc do cao. Do viy, hai y twéng then chét trong
giao thirc SNR 1a truyén toan bd thong tin trang thdi theo chu ky va tao nhiing
quy&t dinh truyén lai vé cic khoi PDU chi khong phai la ciac PDU riéng €. Diéu
nay gidp lam gidm viéc xu ly overhead va tao di€u kién cho viée xt ly song song
d6i véi su nang cip chi tiu ky thuat. Mot SNR nang cap duge goi la ESNR, né
str dung hai cita 56 : mat clra s8 dé diéu khién luéng mdy thu, va clia s8 kia duge
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diing cho diéu khién tic ngh&n mang. Bo tao dang s& dinh s6 cdc khéi ¢6 thé ¢o
& trong bo dém mady thu tai bat ky thoi diém di cho nio. Bang cich dinh kich
thude b dém mdy thu véi clia s6 ndy, su tran bd dém tai- mdy thu ¢é thé duge
loai (rir. Clra sé thit hai & dinh s6 cdc khai ma né ¢6 (hé ¢é trong mang xen vio
tai bt ky thai diém da cho nao, do dé gidp cho nd ¢é chifc nang diéu khién tic
nghén va dinh kich thudc b dém, ¢ thé oai (rir si tran bé dém mang.

2.3.2 Giao thitc GBN

Trong giao thitc go - back - N (GBN), dé diéu khién ludng va khoi phuc s6
ligu, sit dung mot cira s& don dé dinh s6 cac PDU khong bdo nhan. Thong
- thuomg, mébi PDU da duoc nhan ding va theo trinh tu k€ tié€p nhau s& duge bio
nhin boi ACK ( acknowlegment ) 1r mdy thu 161 mdy phat. Khi mét PDU da
nhan bi 161 hoidc di nhan khong ding tvinh tu ( khéng k€ tiép nhau ) s& bi loai bo.
Su kién nay s& tao ra mdt thong bio NAK ( Nagali\}c Acknowlegment ) cho biét
s6 thit ty cua PDU cudi cung di nhéan ding va theo ding trinh tu. Khi may phat
hién duge nhan thong bio NAK nay, s& bat dau truyén lai cac PDU bat diu ti
PDU (hi nhét sau PDU dd bdo nhan trong thong bio NAK. Kich thudc clra s6 s&
dinh s6 cdc PDU dugc truyén ( rdt nhiéu trong s6 chding cé thé dd duge nhan
ddng ngay trong 14n dau tién va cé thé bi huy bd do nhan khéng theo trinh ().
Clra s6 cfing gidi han s6 cdc PDU trong bo dém mdy thu tai bat ky thai diém da
cho nao. Do viy clra s8 & day phuc vu cho hai muc dich : diéu khién luéng nhan
va gid han s6 cac PDU duge truyén lai. N6 ciing han ché€ s6 cac PDU trong
: mz_nhg, do dé giap cho viéc dinh kich thuéc bé dém mang,

Gia thiét rang tram A dang gti di cdac PDU (61 tram B ( xem hinh 2.8 ). A
thiét 1ap mdt bd dinh thaoi bdo nhan doi voi PDU vira duge phat di. Ky thuai GBN
chil y (61 nbiing nhém con sau :

1. PDU bi héng. Cé ba trudng hop con :

(a) A truyén di PDU i. B phat hién ra mot 161 va PDU (i-1) duge nhin
ot cdch thanh cong trude do. B s€ gii di mat NAK i, nd chi bao
ring khung i bi loai ra. Khi' A nhan duge NAK nay, nd can phai
truyén lai PDU 1 va tal ¢d nhing PDU sau d6 mé nd da truyén.

(b) PDU i bi mat trong qud trinh truyén. A sau doa truyén di PDU

(i+1). Bnhan PDU (i+1 ) khdng ddng thi ty, va s& gli di mot
NAK I.
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(c) PDU i bi mét trong hic truyén va A chua kip truyén di cac PDU bé
xung. B khang nhan duge gi ca va khong gui di mét ACK hoic
mot NAK. A s€ ngimg v truyén lai PDU i
2. ACK bj héng. C6 hai trudng hop nho

(a) B ohan PDU i va gin di ACK (i+1+ ma nd bi mdt trong lac truyén,
Khi cdc ACK 1a tich luy ( vi du : ACK 6 ¢6 nghia 1a (4t ca cdc
PDU 161 5 duoc bio nhan ), thi ¢é thé' A s& nhan mot ACK theo
sau ot PDU G&p theo ma nod s€ Llam cong vice cua ACK da mit
trude khi bo dinh thai ¢é lién quan két thiic.

(b) Néu bo dinh thoi clia k&l thic, thi A truyén lai PDU 1 141 ca céc
PDU theo sau.

3. NAK bi hong. Néu mot NAK bi mét, A cudi cing sé dimg tai PDU ¢d
lién quan va truyén lai PDU d§ va 14t ci cdc PDU 1i€p theo.

Hinh 2.8 minh hoa luéng PDU trong GBN ARQ uén mot dudng song
cong voi gia thiét st dung s6 thi tu 3 bit.

D61 v6i mot trudng s6 thit tu k bit ma né cung c¢ap mot pham vi s6 tha
Ia 2%, kich thude cira s6 cuc dai s& 12 2" - |, Diéu nay can dugc thuc hién trong su
tuong tdc gitta diéu khién 161 va bdo nhan. Gia thiét ring s6 ligu duge trao doi
theo ca hai huéng, tram B cdn phai gii di mot tin hiéu bdo nhan téi cdc PDU cia
tram A trong cdc PDU s8 ligu dang duoc truyén béi B, du 1a ACK da hoan toan
duge truyén. Diéu nay duge thue hign boi vi B can phai dua $6 thd tu ndo dé vao
trong trudng bao nhiin cta cdc PDU 6 liéu ctia né. Vi du, véi moét kich thude so
that w3 bit, gid st mot tram gii di PDU 0 va nhén lai mot ACK 1, va sau dé lai
gl di cac PDU 1, 2, 3,4, 5, 6, 7,0 vd nhin lai mot ACK | khic. Diéu nay c6 thé
¢6 nghta la tat ca 8 PDU da duoc nhin mét cdch chinh xdc va ACK I la mét bédo
nhan tich lu§. N6 cling ¢6 thé ¢6 nghia rang, tit ca 8 PDU da bi hong trong khi
truyén din, va tram nhan dang 1ip lai ACK 1 trudc dd chia nd. Sy nham lan nay
¢4 thé tranh duge néu kich thude cita s8 cue dai duge gidi han a7 (=2"- 1),
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3, 6, 2 da ouydn laj

piclapapaiayaioy gy

_ﬁ D D
S
Edi Bihuybd
bai mdy thu

Hinh 2.8 : Go - back - N ARQ
2.3.3 Giao thitc OSR

Trong giao thire OSR, may thu hoat déng nhu trong giao thitc GBN cho
dén khi ma cdc PDU duge nhan ding va theo ding thi ty k& 1i€p nhau. Cic PDU
sau do néu da nhan ding s€ duoe hua lai rong bo dém mdy thu nhung khéng bio
nhidn. Théng qua mot NAK ( NAK lua chon ) hoic théng qua khoang thai gian
dirmg, mdy phat phat hién PDU mait, wuyén lai né, va sau dé chd bdo nhan va
quay lai ctia 6. Néu ¢6 nhiéu hon mét PDU bi mAl, thi méi PDU mal s& yéu ciu
mot lrgng tré cho viée truyén lai va bio nhan.

PDU 5 duge ouvén im
l nEas EL(J] [:)p 0] i
ai. 3

/?X "\
\ .
4 !
Y '\
d , ".
VAT 1 /%

.'. \
@IIED@;-S :JIDE
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\\-——l‘._._-"’
Lot Pugc &¢m
bai mdy thu

Hinh 2.9 : OSR ARQ

Hinh 2.9 minh hoa mot vi du vé hoat dong cha giao thic OSR véi thit
miu 161 tuong tu nhyt trong hinh 2.8. R3 réng ring hoat dong theo phuong phip
OSR s& hiéu qua hon so v6i phuong phip GBN vi né (61 thi€u hod lugng PDU
can truyén lai. Mat khdc, miy thu cling cdn mot b nhé dé thu gin céc PDU sau
NAK ( vi du nhu cac PDU 6 va 7 trong hinh 2.9 ) cho dén khi PDU 161 duvge
truyén lai, va mdy thu ciing bao gébm mot mach logic dé chén lai PDU dé vio
ding thit tu phit hop. Mdy phat ciing s& ddi hoi mot mach logic phiic tap hon dé
6 thé truyén di cdc PDU khong theo thi ty.
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LOI GIGK TIIREU.

Khi cong nghé thong tin phdt (rién dén do hodn thién 14t y&u dan dén s
hinh thanh mang thong tin 16c do siéu cao, bang rong va da phung tién. Mang
“théng tin da phung tién, t6c do sién cao dua trén cong nghé ATM véi tinh kinh 1&
va hiéu qu cho phép cung cap nhi€u loai hinh dich vu thong tin khic nhau: (iéng
161, s6 liéu, hinh nh... Trong mang ATM, thong tin tix diu cudi ciu thanh cic 1€
bao duéi dang tin hiéu s6 duoc truyén di trong mang hoic chuyén mach véi t6c
do xir Iy khong vai Gbps. B&i vay, qun 1y luu thong va diéu khién (ic nghgn trén
mang ATM 12 vin dé khé vi né mang tinh khach quan va ta khong the tién doan
trude duge il ¢ cde doi hél, nhu ciu cha ngudi sit dung. Diéu nay doi hoi mang
phi duoc thiét k& sa0 cho ¢ kh ning toi vu dat duge nhiing yéu ciin dé ra. Vin
dé: Qun 1y luu lugng va diéu khién tic nghén trong mang ATM la noi dung
duge nghién ciu trong dé tai nhinh C(")ng nghé chuyén tai khong déng bo ATM,
gom cdc ndi dung sau:

Chuong 1 trinh bay vé: Co edu chuyén mach trong ATM. D6 chinh 1a sy
so sdnh va dat dia chi lai trén nit chuyén mach cla mang mdi khi t& bao di qua
nit dé dua trén bang chon dutng. Nhung thuc chat cia (dt ca cdc thao tdc do la
viée chuyén mot 1€ bao nhén duge di dén ding mot trong céc cong ra cha nit
chuyén mach. Pinh nghia vé& cudc goi PVC va SVC ciing véi luge dé mot cude

goi ndi dudng ciing duge dua ra trong chuong nay.

Chuong 2 trinh bay vé: Hop dong luu théong. Dua ra nhitng khii nigm va
k§ thuat co ban dung trong quan 1y huu lugng va didu khién tic nghén trong
mang ATM ciing nhu cdc phuong phép co ban dé thyc hién céc tiéu chudn dé
cling dugc nghién ciiu.

Chuong 3 dua ra sy so sanh va xem xét cdc khéi niém co ban vé: Diéu
khién luu luong thong tin. Diéu khién luu luong dua ra phuong tién d€ bao dam
dong t€ bao truyén di dat duge diing (8¢ do clia hgp dong thong tugng, ciing la
phuong tién dé mang dam bao 16c do truyén di chia ngudi sir dung tuan theo ding
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trong hgp déng théng fuong va do dé sT thuce hién ding theo chat lugng dich vu
QoS nhu hop déng théng lugng cho (at ca moi ngudi st dung trén mang ATM.,

Chuong 4 nghién ciiu vé: Piéu khién tdc nghén luu thong. Tic nghén la
trang thdi bat binh thudng cta mang ma ta phat tim cdch trdnh bang moi cich ¢é
thé, néu khong cling phai bdo ddm ¢6é nhiing ddp ting tuong dng & nhiing mic do
khac nhau tay thudce vio dé nghiém trong hode thot gian caa su viée. Trude hét,
chuong nay s& gidi thiéu cic mifc do cta tac nghén cé 1hé xdy ra, cac kiéu ddip
ting hoic diéu khién ngay lap wic dang hién hanh. Nhing phuong phdp doi hoi
thai gian dai hon trong viéc diéu khién tic nghén nhu sy phan ph6i tai nguyén,
(hiét k& k§ thual mang vd nhing phuong thiic diéu khién quan 1y mang ciing
duge ban dén. Cudi cung cdc gidi phiap khic cla cdc nha san xuit dé diéu khién
mét cach phd hgp véi dong thong tin thue clia ngudi sir dung bang cach diéu
khién dong 1€ bao truyén hoic thong bio ngugce (rd lai tinh trang nghén tac ciing
duge xem xét tét.

[ai chuong cudi tap tung  gidi quyét van dé trong tam cia dé 1ai. Cic ky
thuat diéu khién luu Iwong va quin 1Y 1dc nghén duge trinh bay, ¢ so sanh dé it
ra uu nhuoc diém cda titg k§ thudt va pham vi tng dung cda chiing. Trong phan
ndy trinh bay mot cach hé théng cic phuong phdp cé thé dé gidi quyét vin dé dé

théng qua nhitng thudt todn turdng duge ap dung trong quan 1y luu théng,
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1. CHUYEN MACH ATM

1.1 Gioi thiéu vé chuyén mach trong ATM.

Chuwong nay ta s& xem xét thuc chil mot (& bio duge chuyén mach mét
cach vat 1y 161 cde cong cha mot it chuyén mach ATM nhu thé ndo theo gée do
tong quat vé nhitng thuat ngit lién quan dén van dé chuyén mach ATM,

C6 mot vai kiéu cau tide (Fabric) chuyén mach ma trong dé ngudi ta sir
dung cdc bo xir Iy ddu vio v bo xit Iy ddu ra. Bo xit Iy ddu vao ding dé kiém tra
phan tiéu dé cta 1€ bao va chi ra xem dau 12 cong ra ctia 1€ bao dé thong qua viéc
doi chiéu vai bing chon duding (routing table) va xir 1y (€ bao dé theo cich ricag
ctia m8i ki€u chuyén mach dé lam sao bo xir Iy diu ra ¢6 (hé nhan biét duge né
[ ctia minh. Cin phai néi thém riing ¢6 hé ¢6 nhiing bo dém & (ai cdng vio hoic
& cilu trdce chuyén mach. Tai cdng ra ¢l bd chuyén mach ciing ¢6 thé ¢é nhimg
bo nhd dém. Viéc dat bo dém & dau a phu thudc hodn toan vao nha san sudt,

phuong phdp chuyén mach eing nhu tinh ning cu thé clia ting bé chuyén mach,

1.2 Chuyén mach kiéu Shared Backplane

Mot vai bo chuyén mach nhd duge dimg trong mang LAN thudng dung k§y
thudt “ditng chung bdang mach me” ndy (shared backplane). Trong so dd gém ¢6
mdt s6 bo xlr Iy dau vao dung dé dan nhdn (trén dé ghi dia chi cong ra) cho t&
bao 1l viée tra citu trén bang chon dudng dia trén dia chi VPI/VCI cha nd. Sau
do6 nhitng bo xr Iy nay ¢6 gang tim cich ném 1€ bao dugce ddan nhin dé 1én 1rén
bus khi duge bus dung chung cho phép. Bus dbng chung la nol mma 1t ca ciac bo

xit 1y ddu ra déu ¢6 thé quan sit duge 1€ bao trén do.

Bo xir Iy ddu ra s& xem nhin din wén € bao dé, néu thdy ¢6 dia chi cla
minh & dé nd s& sao chép tél ¢i thong tin rong gdi ¢d nhin dé 1én b dém dau ra
dé tlr dé phit di trén dudmg truyén.

Luu ¥ rang bdi vi tat cd cdc bd xir Iy ddu ra déu c6 thé nhin thiy € bao
duoc dén nhin dé, nén d6i v6i trudng hop cha cudce néi didm 61 nhiéu diém, viéc
nay trd nén rit dé dang. Khi dé cic bo xir ly ddu chi cdn sao chép nd ra thanh cdc
ban cta rieng minh 181 truyén di la di.
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Bo dém & tai ddu ra raQ (uan trong va ¢ thé ¢é vai boé dém, nhu trén hinh
veé ¢ hat bo dém & dau ra. Quan trong bdi vi ¢6 1hé ¢6 nhidu (€ bio duge chuyén
dén cliing mot lic 16i ciing mot cong ra, tir nhidu cdng vao khic nhau. Bo dém
ding dé tam luu git s6 lieu trude khi trayén di. Con 1y do ding nhiéu bo dém
(hai bo dem) 14 ding d€ uu giit cde kidu 1€ bao ¢6 cde yéu cau chat ltong dich
vu khic nhau. Chiing han, ti€ng néi can do 1€ ahd, thoi gian thue, trong trudng
lmp cn thi€l cé thé loai bd 16 di con hon (r uyén di, nén s& duge cho vio bo dém
¢6 kich thude nho. Con truyén s6 lien 1€ fai khong thanh véan dé 16n lam, nhung

mat dix liéu lai ¢6 thé anh hudng rdi 16n. Vi vay s& duge gan cho bo dém c¢o kich
thude Lon...

Quinly |17
I bd dém
| veyvar Xaly [ Kiémual . L0,
=== philn Bus ahén "
_ —— s el
S _ e
?;? L Qun;l Iy ‘
) ) bé dém
VPVCL Xit Iy = Kidmuo 0 )
Tl == nhan >““ s I : nhidin ‘é -t
1 ]
777777 —_ — - ﬁ} —_—
3
_ I . o I A
=
o]
o Quian ly
R T . bg déin
VPV Xirly . 7_ Kigmerg 7 _4 RERIE >
{ ==>nhin | Bus nhiin
A~ K r k ~ T, -
Bo xu ly Bo xu ly
ddu vao R dau ra
S

Hinh 1.1 : Chuyén mach kiéu Shared Backplane.,
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1.3 Chuyén mach kiéu Shared Memory

Mot kiéu chuyén mach khic dua trén co 6 ¢iu hinh dung chung duge goi
& cdu trae bé nho chung (shared memory). Pay 1a bo nha ding ky thuat dac biét

dua ra 16¢ do xue by ghi, doc rat nhanh.

~ Quinly
hing cho
 chig ra
VPINCL==> ||| B
ang charcdng ] | » hx g8 in ly
Hiang ch cong Bo nhd diing chung Qudn ly
S L L ] bodém
v O B AR B
 VPIVCI==> YL N
Hing chd cdng |- b& 7 T ~ L
o O
) . Quin 1y bo
I SR dé
VPVCE ==> |h 4 B (]| .
Hang chd céng{—» B O
ra L.
L — R T
Xuly dau | Xu ly dau
- ! -
vao . ra

"Hinh 1.2 : Chuyén mach kiéu Share Memory

Gia sir rang ¢6 bén cong vio ninr rong hinh v&, 18¢ do truyén 1€ bho tai
diu vao ctia bo nhd phii bén ldn nhanh hon 8¢ do truyén riéng wén tng cong,
bai vi né phdi nhéan 14l cd cdc (€ bio tién cdce diu vao trong cing mot lde. Trong
vi du ndy, bd xir Iy ddu vao phai lién hé vé bo quan Iy hang chd dé quyét dinh
xem 18 bao ndo s& phai duge it vao bé dém ndo va lan thé ndo dé cic bo xirly
dau ra kéo ra duge  ding € bio cia minh cin. Dai vdi cice t€ bao duoc gl dén
nhiéu c6ng ra, t€ bao & trong bé nhé phai duge phat ra nhiéu 1an 61 timg cong ra
mol.

1.4 Chuyén mach kiéu Self Routing Fabric

Kiéu kién tric chuyén mach thit ba dugc goi 1a cdu tric tw chon dudng
(self-routing fabric). Ky thuat ndy iién quan dén viéc xay dung phan tir chuyén
mach nhé nhat.
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o - _ S Quinly 171
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==>nhanl - 1 1 e 1 - 1 R B — } -
e Lo . - - N 111
Xis 19 e e ,,W o
dau vao Xuly

didu ra
Hinh 1.3: Chuyén mach kiéu Self-Routing Fabric.

Mbi mdt phin 1 ¢ mot quyét dinh ki€u nhi phan. Nhén s& chi ra cong
dén cua € bao, Vi du néu mdt 1€ bio duge ddan nhidn 111, bit diu tién s& duoc
ki€m tra & tng dau tién. B&i vi né 1 | nén di theo ddu ra bén duéi 16 tang it 2.
Bit thit 2 ciing duge kiém tra & tang 2, va vi né 1a | nén lai theo cng duéi dén
tang 3 & day bit thit 3 duge kiém tra... két qua 1a né duoe chuyén dén ding cong

ra can dén.

Néu xdy ra 2 1€ bio cung mét lic duge truyén 161 mdi cdng ra. Lic dé céd
thé dén dén xung dot. Do d6 c6 ot luge dé dé thim tra trude va gittnd lai & diu
vaio chi cho phép timg (€ bao di qua mot 1dn. Thuc (€ 1a ¢6 rat nhiéu thiét k& khic

nhau lién quan dén vin dé nay.

Mot khia canh rat tha vi clia ciu trie ndy 12 ta ¢6 thé sap x€p nhiing phan

tir chuyén mach lén nhau theo thanh hang va ¢ot, khi dé c6 thé tang 1en thoai
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mdi s6 cong ra. Do dé ta ¢6 (hé md rong s6 cong cha ndt chuyén mach moét cich

uy y.
1.5 Cuoc noi ao co dinh PVC.

Nhiing kiéu ndi ma ta vira ban & trén 13 lign quan 161 viée chon dudng
: : g
thong qua mot nidt chuyén mach. Bay giv vin dé 1 1am the ndo dé mot cude goi

duge thuc hién thong qua mdt mang.

Ciing nhu trong bat ky k¥ thuat mang chuyén mach géi nao khdc, trong
A'TM nguoi ta cling dinh nghia cudc noi ao ¢d dinh (PVC). Viéc niy s& duge lain
thong qua mot vai hinh thic yéu ciu dich vu. Heé théng qudn Iy mang s& dat cau
hinh chon dudng cho céc thiél bi dé qui dinh cdc gia tri cia VPYVCI trude. Cau

hinh cing duge dat san & trong cdc bang nd dudng tai cdc nit mang.

N&i 16m lai 1a da ¢6 mdl kél n6i ao luén fudn cho phép mot thiél bi dau
cudi ndy néi 61 mot thiée bi ddu cudi khic, DE 1am viéc, thiét bi diu cudi khong
phdi thuc hién ot cong viée gi. Nhung nd chi n6i ¢6 dinh dén mot, hoic mot
vai dau cudi ma thoi.

1.6 Cuéc noi ao tam thoi SVC.

K¢ thuat thd hai dé thue hicn mot cude goi thong qua mang duge goi 1a
cude n6i do tam thodt. Ky thuat ndy cho phép diu cudi ¢é thé goi duge cdc diu

cudi khde mot cich linh dong.

Cdach ma duong SVC hoat dong la mot trong s6 cic gid i coa VPI/VCL
duoe dinh nghia trude dé st dung cho giao thite bdo hiéu, ding dé diéu khién cdc
cuge néi. Gid tri nay 1a VPI-0/VCI-5 va cudc ndi nay duge két thic badi chic
niang xu 1y cudc goi. Tat nhién dan cudi “thu” cling ¢é két cusdi VPI-0/VCI-5 cho
chife nang xu ly cudce goi.

Maét giao thie duge goi 1a “giao thite bdo higu” (signaling protocol) dugc
st dung trén duding VPI-0/VCI-5 d& thong tin véi mit chuyén mach, truyén thong
tin cho phép néi 61 hoac huy bo. Két qua 1a duge cau hinh néi linh dong. Nhing

cude ndi nay ¢é thé duge khai dong thuc hién ngin hon ot giay.

Sau khi cude 161 duge thyc hién i liéu thue chat s& duge truyén khong
phai qua dudng VPL-0/VCL-5. Mot dudng khdc (¢6 dia chi khac), duge chuyén
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quat cho cude got, do dé nd khong lin anh huong dén chite nang xtr ly cudce goi
ctia it mang.

t\
1.7 Xu ly mot cuoc goi doi voi SVC.

Khong giong nhu PVC di duge dn dinh truée dudng noi lién ket gitia céc
nut trén mang dén tan thiét bi thu ngay sau khi duge déng y uéi rén mang cho
dén khi xin huy bo han dudng dé, trong SVC cude néi duge thiét lap va huy bo
lién tuc tuy theo nhu ciu str dung ctia ngudi dung (c6 1hé lién twdng nhu dau cudi
dién thoat).

Gid sir “A” muon goi “B”. Dau tién mot bic dién s&€ duge pii qua kénh
bdo hieu dén mang va duoc goi 1a sei-up message. Trong bic dién niy s€ o Lil
cA cdc thong tin nlwr dia chi chia bén duge goi, dia chi ctia mdy goi, dic tinh luu
thong, chat luong dich vu yéu cidu. Ngodi ra ¢ thé ¢é ril nhiéu cude goi ndi
dutng dang & trong nhimg qud trinh khic nhau clia cude goi tai ciing thdi diém
dé, méi né nam wrén cing mot duong (link) cling ding kénh bdo hiéu VPI-0/VCI-
S, do d6 phai ¢6 in6t s6 hiéu nhan dang riéng cho titg cudce goi. Khi nhan
dugc yéu cau néi ndy, ndt chuyén mach dau tién ma cude goi néi dén s& xic
nhan va chudn bi sin mot gid tri VPI/VCI cho cude goi dé. Puting nay khong
thuc sir t0n tai va khong thé truyén ithéng tin trén né duge nhung diu cudi cé thé
biét dugc gia tr1 VPI/VCI duge chon sian cho né. Lic nay rén mang s& dién ra
mot loat cdc cong viée khdc nhau kha phiic tap dé kiém (ra tai nguyén mang,
chuin bi dudng...c6 ging tim ra dudng néi 16 dén nit chuyén mach ¢é thiét bi
diu cudi thu ndi vio.

Tai nit chuyén mach dau cudi, mot bite dién s& duoc gl (6i thiél bi diu
cudi bao gdm nhiing théng tin vé& dia chi cla indy goi, dac tinh huo thong, yéu
ciau vé chilt luong dich vu ... v cd VPYVCI da duge chudn bi siin cho né. Diu
cudi s& gl bic dién dé xde nhan (Ack mesage) la dd nhan duge yéu cdu dé. Do
thié€t bi didu cusi ¢é thé ¢6 rit nhiéu dich vu dang thuc hién nén né phai kiém tra
xem kha niang clia né ¢6 thé chap nhan lam viée véi cude ndty khong, vi vy dien
xdc nhan nay hoan toan chi 1a “ OK, 101 dang chudn bi dé tam viéc v6i né day”,
‘Tat nhién (4t ca cic cong viée nay déu duge thue hién qua kénh bdo hiéu,

Gid st ring dau cudi ¢é (hé c6 ki ning 1am viéc véi diu goi, nd s& giti buc dién
“connect mesage” nél ring “OK, toi chdp nhan lam viéc v6i may doi...” va nd
dugc tra vé nit chuyén mach dau goi.
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Khi nhan duge dién chiip nhan & ddu bi goi, ndt chuyén mach ddu goi s&
gui dign chdp nhan dén ddu goi dé néi ring ”OK, cude néi da duoe chudn bi
xong, anli ¢d thé bat dau lam viéc”. Lic ndy cude ndi di duoc tare hién thue su
& trén mang. Théng tin ¢é thé duge bit diu véi cde VPYVCI da cho.

Miy goi A ATM Swilch ATM Switch My dugc goi

oced\ﬂg \ Setu,o

Ca\\ pr
cal ptoced\ﬂg
Gof\‘ﬂed
\

Connecr Ack

Hinh 1.4 : So dé xir ly cude goi vii SVC.
1.8 Pia chi ATM

Thit tue bdo hiéu cin vai kiéu so d6 ddnh dia chi. Trén nhitng mang riéng,
noi bo, ¢é thé dang ‘dia chi gom 20 byte theo ki€u OSI NSAP (Network Service
Access Point) boi vi tén tai mdt vai (rd quan ly mang chung cho toan bd hé
thong va ciing ¢ thé sit dung céu tric phan cip trong quan 1y nhitng mang ATM

16n. Ngoai ra ngudi ta ciing c6 thé sir dung nhém dia chi LAN MAC ciing duge
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£01 trong NSAP.... N6t chung ¢6 rit nhiéu cich 18 chite hé théng dia chi kiéu ndy
trén mang ATM.
Pai v mang céng cong cé thé dinh s6 dia chi theo E164, 1i cich danh 56

kiéu dién thoai ma né c6 thé 1én dén 15 chit s6.
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2. HOP DONG LUU THONG.

2.1 Gidi thiéu chung.

Chuong nay gidi thiéu mot vai khadi niém va ky thudt co ban dugce sir dung
dé quén ly luu lugng va diéu khién tic nghén trong ATM. Mét hop déng luu
thong 1a (héa thudn gitta nguot s dung va mang vé chat lugng dich vu QoS -
trong dé viée truyén & bao tin theo ding cic tham so luu théng chia hop dong
bing thuat lodn x6 nudc ¢é 16 thung & day.

Nhitng tham s6 co ban cta chiit luong dich vu QoS 1a: do tré trung binh, su
bién déi cia tré, ty 1& mél 1€ bao. Cic tham s6 luu théng co ban 1a t6¢ do (ruyén
(& bao PCR, t6c do truyén SCR vi kich thudc i6n nhat cia sy bing nd s6 liéu
truyén MBS. Tham s& dung sai bién tré truyén t&€ bao CDV'T ciing li¢n quan dén
t6¢c do PCR nhung it dugce dua ra vl ngudi si dung.

Thuit todn x6 nude ¢6 16 rd & ddy duoe ding dé kiém tra su tuan thi tham
s6 truy€n cdc t€ bao tir ngudi st dung bang cich cdc (€ bao duge tugng (rung nhi
nhiing c6¢ nude duge d6 vio cdc x6 nude bi 1o, ma 8¢ do 1d cha né 1a PCR
hoic SCR. N&u nuéc dé vao x6 qud lien tuc s& din dén trin x6 va nhilng coc
nuéc [ 1€ bao | dé duoc coi la khong tudn thi tham s8 truyén. Ngoai ra chuong
nay cling quan tam xem xét dén do sau cla x6 dung 1€ bdo dé tinh dén kha nang

chiu dung cia mang trong viéc truyén cdc 1€ bao ATM.

2. 2 Hop dong luu thong.

Trén thuc t€, ¢6 nhiing hop ddng riéng t6n tai cho mbdi mdt dudng do v
kénh do. Hop déng luu théng 1a mot thod thudn gita ngudi stir dung va mang,

thong qua giao dién UNI vé nhiing khia canh sau:
- Chat huong dich vu QoS ma mét mang mong muén dugce cung cap.

- Su tuan theo nhitng tham s6 luu thong ma né dang dé chi nhitng dic tinh luu
théng cua 1€ bao ATM.

- Nhimng nguyén tac kiém tra tham s6 luu thong duge st dung.

Trang 53



KHCNOL-10 bé i nhinh ATM

- Xdc dinh 8 ranh gidi mang va nhitng mach lién quan,. Viéc nay lién quan dén
su bdo dam viéc ki€m tra pham vi su tuan theo ludt cha cdc ludng théng tin 1€
bao ATM.

Dé c6 cai nhin (6ng thé trén van dé€ ndy, hinh 2.1 dua ra mot gidn dé cdc
moi quan he, vi tri cta né trong hop déng luu théng va gitta cdc tham sS e

thong, chat lugng dich vi QoS, .. véi nhau.

Hop déng Tuu thong

Loai chit higng dicl vu

— Tham s0 hau thidag coa Judng

Thiun s6 luu thong cia 10 nguyén

Foc 0@ dinh (PCR) J

Fau 46 trung bink co (hd dat (SCR)Y ‘

Kich thade bing nd s6 ligu lén ahil
(MBS)

Dung sai bigy 18 & bao (CDVT)

l

Bioh nghia sy twin tha
{Cic nhom tham s8 luu thong)

Hinh 2.1 : Cac tham so sit dung trong hop dong luu thong
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2.3 Mo hinh quy chiéu.

Mot v dé co ban cia cha hop dong luu théng 1 cu hinh tham khio ctia
thi€t bi dau cudi tuong duong nhu trong hinh 2.2, Thi€t bi du cudi tucng duong
khong phai 1 mot thiét bi that ma ¢é thé I3 18 hop cha nhiéu thiét bi. S8 liéu cé
thé duge lay tir nhiéu nguodn khic nhau, mdi ngudn dé néi 161 mot dudng o
hoac kénh do riéng. Chdng sau do duge néi (6i mot by dén kénh riéng ki€u ATM
( ¢6 thé 1 cie Switch, Hub, hoac Router ).

‘-.1 [ Ngudn | ~—» Dung sui bicn lné ——-——5‘1 !
) l — ..._(k) .-
T ¢ ] Equivale l \
T : Nhitng chiie .
h : SB - B 2 11
\ Botao | sap | niing khic cla
U ludng [0 naiglop @ —"‘ thidt bj mang |- l“' =1 UPC
/ i i T
> s lica fu iy B ] dﬂl{u\m: ! e do diah
Lo o CPE ”_'r S - -
T
Lép ATM | U{\” 5
‘ clia : cud
mang mang
g smom—— 3 6ibo cong
L 1 Thiét bi ddu cufi twang dmmg_[ N B cong

UPC: Piéu khién tham s6 mung
CPE: Thigt bi mang dat tai ddu cubi
UNI: Giao dign ngudi strdung - mang

Hinh 2.2 : Caun hinh tham khao coa
thiét bi dau cudi tuong duong.

Ciing vé6i bo dén kénh 12 bo diéu chinh lubng s& liéu nham dam bao chubi
(& bao ATM tuan theo ding tap tham s6 lun thong da duge dinh nghia biang thuat
oan kiém tra su tédn theo riéng. Diu ra cha bo diéu chinh luéng nay 1a diém
truy nhap dich vu, tdng vat 1y ( PHY) trong chudn ATM mang mé. Tiép sau chiic
nang diéu chinh luéng, tAng vat 1y con ¢6 thé ¢6 chirc nang chuyén déi luéng 1€
bao thue (€ duge phat qua mot giao dien UNE ATM riéng ( diém chudn Sb ) do
dé né khong cin phai tuan theo nhiing tham s6 luu thong. Dong t& bao ATM nay
¢6 thé ducc chuyén (6i thi€t bi mang diu cudi khdc (CPE) nhu dé vao mot mang

ATM khdc, trude khi duge dua vio giao dien UNI ATM céng cong ( diém chudn
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Th ). Do dé mau chuan tham khio chil lugng dich vu gifia cic dau cudi s& ¢ thé
[4 gitta cde ndt trong ciing mot mang, hodce giita nhiéu nit chuyén mach trong 2
hodc nhiéu mang khdc nhau nha hinh 6.3. V& nguyén tac, nguoi st dung sé
khong can phai biét dén ¢6 bao nhicu nit chuyén mach, bao nhiéu mang phai nsi
qua, nhung luon ludn doi hoi phii bio dam vé chit lugng dich vu cho toan tuyén.
Tuy nhién, nguyén tac nay v thue (€ 1a khic nhau vé (iéu chudn hoic trong viée

kél néi gilfa cdc mang va do dé doi héi ching ta phdi tinh dén ching.

— Iv] []
—_ Mang A | @‘
i Pau thu
- rd > o »
; QoS it | QoS mit N

bau phit

B L] »

QoS mang A QoS mung B
) >

Chat luong dich vu QoS giita 2 diu cudi
Hinh 2.3 : Mau tham khio chit luong
dich vu giita hai diu cudi.

2.4 Chdt luong dich vu QoS.

Chat lugng dich vu duge dinh nghia boi cdc tham s6 dic biét cho viéc
truyén 1€ bao ma né phai tan theo hop déng luu théng. DE don gidn cho nguoi
st dung, ngudi ta dua ra cic cap hang chat luong dich vu cho ngudi st dung dé

dang lua chon.

2.4.1 Nhirng tham so6 chat luong dich vu.
Chat luong dich vu duge dinh nghid trén co sé gilta cdc dau cusi sit dung.
Khéi niém dau cudi & day ¢6 thé 1 iy tinh, mot giao dien ATM UNT riéng,

hoac ATM UNI céng cong nhu di dinh nghia phan trén. Phép do dugc thue hién
da6i véi nhiing (€ bao tr ddu phat dén diu nhan.

- 86 (¢ bao phat di.
- S6 t& bao nhan 161,

- $6 1€ bao bj mit.
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- 56 (€ bao sat.
- S8 t& bao nhan nhan.

Nhiing tham s6 chat luong trén dugce tinh theo nhimg cong thic sau:

S6 1€ bao mal
Tyle t€bdobimit: CIR = —————
S 1€ bao da phat

SA 1€ bao sal

Ty 1& 1€ bao sai : CER = -
N S6 1€ bao truyén 10t + SO € bao sai

S6 t& bao nhan nham
Ty I& (& bio nhan nham: CLR

I

Khoang thoi gian

biu cudi phit Nt ATM Nit ATM Dau cudi thu
cou]| | 425 |— 71O || W71 | 83 o
T || me | [ ™ Tz T

T31 T3t T31
Hinh 2.4 : So do minh hoa nhitng ngudén gaéc cha sir tré,

Do tré truyén 1€ bao bao gém 1€ cia nhiing phdn 10 sau (hinh 2.4 ):

e Ti = Tré& ma héa va giai ma
Ti1 = Tré mi hod
TH = Tré giai ma
e 12 = Tré do tao géi va md goi
T21 = Tré do tao géi phdt di & tﬁng AAL
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122 = It do md goi tai ting AAL
« 13 = Tré do lruyén 1€ bao
T31 = "I't¢ do truyén giita cidc ndt mang ATM, ciing nhu giita

nat mang v npudol s dung,

T32 = Tré do qud trinh sir Iy rén nit ( do chuyén mach, xép
hang cho,..).

Muic bién (1€ 1€ bido CDV 13 mdt tham s6 quan trong d€ xdc dinh mat do 1&
bao chuyén dén. CDV ¢6 1hé duge xdc dinh tai ddu vio hoiic dau ra ctia mang.
CDV [a tham s6 quan trong boi vi néu qud nhiéu (€ bao duoc chuyén dén lién
nhau s& dan dén qua tai cha bo nhd dém, din dén c6 thé cé 1€ bao bi mat, ma
trong truyén dnh 6 thé din dén (oan bo mot khung hinh bi mat do mat ding &
bao chida tin hiéu mad hod hinh dnh. Cich xdc dinh CDV duge trinh by trong
khuyén nghi 1.356 cita I'TU-T v trong ATM UNI Specification 3.0.

Cic loai chat luong dich vu QoS duoc dua ra dua tén cic tham s6 dudc

‘d'!nh nghta bét CCITT 1.350 cho méi méi mot kénh do, dudng do ATM. D6 1 ;
o Do 1ré trung binh.
e Muc bién 1€ t& bao CDV.
»  Su mit cdc 1€ bao ¢d dd uu Lién bi loai boé CLP =0,
¢  Sumdt cdc 1€ bao ¢6 db vu tién bi loai bd CLP = .
e Ty I& t€ bao bi sai, 13i.
2.4.2 Phan loai chat luong dich vu.
Dé tao cho ngudsi sit dung d€ ding hon trong yéu ciu, ngudi ta dua ra mot
$O loai dich vu ATM co chat luong dich vu khidc nhau phd hop vér mot  hoiic

nhiéu loai thong tin ngudn nao day. Chai tugng dich vu duge dinh nghia béi it

nhdt theo nhitng tham s6 sau:
- Ty I& bi mét ciia 1€ bao ¢é do uu tién bi loai bé CLP =0.
- Ty 1& bi mét cta 1€ bao ¢6 do uu tién b loai bd CLP = 1.
- Muc bién tré t&€ bao cho ca hai truong hop CLP =0 + 1.

- D6 tré t& bao trung binh cho ¢d hai truong hop CLP =0 + 1.
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T dé ngudi ta phin loai cic tuycn thong tin ¢6 chat lugng dich va theo 5

ciip khiac nhau nhu sau:

e Chdl lugng dich vy loai 0: Khong chi ra mét (8¢ dod cu (hé ndo, khong cé

bang thong dugce chudn bi truGe ma s& (tan dung bing thong thira .

o  Chilt luong dich vu loai I Mo phong dudng truyén s6 binh thudng ( DS - 3),
toc do truyén khong doi, (8¢ do tai hai ddu cusi bang nhau, hudng lien kél.

N6 dic biét phiv hgp vdéi truyén thoai va truyén hinh.

¢ Chat luong dich vu loai 2: Giéng nhu loai 1, triy viéc t6c d6 thay déi duge,
pho hop véi truyén thoai va hinh anh, dac biét phiv hop déi véi nhiing trudng
hop ¢é thay déi dét ngot, bling nd cla s8 Tiéu ngudn ( nlur cic tng dung
truyén hinly/ dién thoai hoi nghi sir dung k¥ thuat chuyén mach géi hoic cdc
tng dung multi-media ).

e Chit luong dich vu loai 3: Téc do truyén thay ddi, truyén s6 licu theo kiéu
hudng lién ket nhu chuyén 6ép khung ( Frame Relay ), X235,
e Chat luong dich vu loai 4; Nhu loai 3, nhung truyén s8 licu theo kiéu hudng
khong lien két nhu cdc giao thic cha mang LAN (1P, SMDS ).
Bang 2.1 : Loai chat lugng dich vu QoS.

ATM Forum
Xeép  theo | Xép theo UNI4.0 QoS | Xép theo || Dién gidi
UNI B-ISDN
3.0/3.1 ‘
QoS
10 UBR - Khong xdc dinhi 16¢ do
l CBR A Toc do tuyén khong
| doi
2 VBR th&i gian ilue | B Téc do truyén thay déi
(1t)
3 VBR khong thoy gian | C Téc do truyén thay déi,
thuc (non-t) hudng lign két
4 VBR khong thoi gian | D Toc do truyén thay déi,
thuc (non-rt) hudng khong lién két
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Ten coa cic loai chat lwong dich vu nay ciing khd khac nhau gita TTU-T
vit ATM Forum, vi viy bang 2.1 & irén 12 bang t8ng qudt su tuong duong rong
cic dinh nghia cta cic loai chat luong dich vu QoS theo cic tiéu chudn hién
hanh. '

2.5 Cdc tham sé dién ta luu thong.

DG famdl s cic tham s0, né ¢ (hé dién ta duge thyce chat hoat déng Tuu
thong trén mang. Déng (hoi né ciing ¢6 thé lam cho mang va (hiét bi dau cudi
hiéu duge va dé dua vao thuc hién. Phian ndy s& dua ra cic tham s6 theo khuyén

‘ nght ATM Forum UNI pecification ver 3.0:

o Toc do truyén (€ bao 6i da PCR ¢d don vi tinh 1a s6 (€ bao truyén duge trong
mdt gidy cling véi dung sai bién wé€ truyén 1€ bao CDVT tinh theo gidy.
Day Ia tham s6 bét buoc.

o Toc do truyén t€ bao trung binh SCR ¢6 don vi tinh 14 $6 t€ bao truyén dugc
trong mot gidy ( thutng nhd hon hoic bang PCR ) cling véi kich thude bang
né s& licu truyén I6n nhat MBS tinh theo s8 t€ bao.

?. _____ v ,‘

MBS MBS MBS

ALl

e e e - T doo1 |

Tryc thoi gian
M [« PCR=1UT

PCR: T6c d6 dinh truyén € bdo

MBS: Kich thudc bung né s6 ligu truyén 161 nhil tai PCR

Ti : Thoi gian ngdn nhal gitta 2 su bling n6 6 liéu truyén

Tb : Thai gian 16a ohit cho 1 sy bing nd 56 ligu truyén tai PCR
SCR =MBS/

Tb = (MBS-DT <=T1-T

Hinh 2.5 : So dé6 minh hoa cie tham s6 luu thong cia ATM.
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Cic tham s6 nay duge dinh nghia nhu sau:

o Toc do truyén (€ bao 18 da PCR = 1/ T véi don vi 12 1€ bio / gidy, trong d6'T
I khodng thoi gian nhd nhal gitia cdc 1€ bao tinh bang gidy (Wic 1a khoang

thai glan gitra bit dau tién ctia mot 1€ bio (Gi bit ddu tién cta t€ bio tiép theo)

e Dung sai bién tr€ truyén (€ bao CDVT = 1 tinh theo giay. Tham s6 luu théng
nay thong thuomg khong thé chi ra duge béi nguoi sir dung ma boi hé thong.
Tham s6 nay dai dién do bign déi 1€ I6n nhit vé khodng cich gitta cdc € bao
ddm bao su tuadn tha cdc tham s6 luu thong, khid nang tam luo gilt coa bod dém

"~ dau vao.

o ‘I'6c dd truyén (€ bio trung binh SCR 1a 16¢ do trung binh 1én nhat & dé mot
st bung nd s6 lieu truyén ( déng-md ngudn s6 ligu ) ¢6 thé ghi duge tai 1oe do
PCR nhw miéu ta trong hinh 2.5.

e Kich thudc su bling né s6 liéu I6n nhat MBS 1a s8 (€ bao nhiéu nhit khi ¢6
bang nd vé s6 liéu truyén ma né ¢d the truyén di tai 16¢ d6 PCR.
Viée mo 14 thoirgian cich quing nho nhét clia sy bling nd s6 liéu 1a Ti, va
sur lién quan cta nd t6i cdce tham s6 SCR va MBS duoc mé ta teén hinh 2.5.
Tham s6 SCR duoc tinh nhuy sau ;
MBS
SCR =
T
Thoi gian bing né s6 liéu truyén Iéu nhit tinh theo giay 1a Tb, né duoc
tinh nhu sau;

T, = (MBS-1) T <Ti-T.

Nhitng dinh nghia nay ¢ thé 13 ¢o ich tong viée hiéu cic tham s6 huu
thong nhung khong phai B thanh phin coa hop déng luu (hong. Khuyén nghi cia
{TU-T 1371 chi dua ra dinh nghia t6¢ do truyén (& bao PCR. Trong ATM Forum,
ngudi ta méi dua thém tham s6 t6¢ do truyén (€ bao SCR va kich thude sir bung
nd & lieu 16n nhat MBS dé ¢é thé quin 1y (8t hon déi véi ki€u ngudn dii ligu ¢6

sit biing nd trong khi truyén.
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Trén hinh vE chi cho ta thily vé mat 1y thuyél quan hé clia nhitmg tham s6

lhuu thong ma khong miéu td mdt cich hoan toan chinh xdc tuyét déi.

2.6 Thudt todn x6 nuoc c¢o lo ro.

Thudt todn x6 nudc ¢6 16 1o 1a phuong tién dé kiém tra sy tian thi cda cic
chudi (€ bao ¢6 theo ding cdc tham s6 cha hgp déng luu thong. DPinh nghia
chinh thie cta thuat todn x6 nude ¢ 16 1o ¢é thé c6 (hé (im thiy trong ATM
Forum UNI Specification hoac khuyén nghi 1.371 cia CCITT .

Thuat todn nay dugce dua ra dua tién sy moé phdng mot x6 nude ¢ mot 16
. thiing ¢ ddy va nude chay ro ra tai dé véi mot 16¢ do nhat dinh, dé 1a 8¢ do
truyén t€ bao ATM. D6 sau ciia x6 nude tuong dng v6i mot tham s6 luu théng
hoac mot tham s6 do kha nang chiu dung . T€ bio dugc xem nhur 1a nudce truyén
di thong qua mot hodc nhi€u x6 nude ¢6 16 thung & ddy dé ki€ém tra su (nan th,
bao dam truyén nudce khong nhiéu qua su cho phép. Bo kiém tra s& lam viéc nhu
sau; Khi mot 1€ bao ( coc nuée ) duge truyén dén, s& ¢6 sur kiém tra xem néu
thém t& bao dé vao ¢6 lam tran bd nhd dém ( tran x6 nudc ) khong. Néu nd ¢
thé 1am tran, hé thong s& coi 1€ bao dé khong tuan theo ludt; cdon nguoge lai 1a
tuan tha ding luat. T bao khong theo luat s bi loai ra ngodi (d6 xudng sin
nha), t& bao tan theo luat s& duge di vio bo nhd, diéu ndy ddm blo su kiém tra
chinli xdc ctia hé thong déi vai cic 1€ bao ké iép.
Dang & hoi

bao diu g““j
N { I I l l } ' ‘ ! ! | l truyén
Vao L 1 i 1 J I | ik 1 1 il 11 1 1 1 |
6 1 2 3 4 5 6 7

8 9 10 11 12 13 14 15 16 17 18 19 20

53
Do sau 4
X0 nude

0

Hinh 2.6 : Biéu d6 minh hoa dong t€ bao truyén di
tuan tha ding tham s truyén.

Theo vi du trén hinh 2.6, gid st mdi 1€ bdo chiéim 4 don vi thai gian, va
mdi bd nhé dem (gid) c6 thé chia bing 6 don vi thoi gian truyén (€ bao (1.5 (€
bao). Pon vi thdi gian truyén (€ bao la chinh 13 t8c do ro ciia gid, & day cing ¢

nghia la tai moi don vi thoi gian truyén (€ bao mdt phéin tu t€ bao duge truyén di.
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KLi 1€ bao dau tién dén, tai thot didn dau  don vi hoi gian truyén 1€ bao ), he
théng tim (hay gid rdng khong, vi t€ bao duge dua vao, 1am gid ting dén & miic
4 don vi thoi gian, Tai thai diém thd 3, mot (€ bao nita LiEp tue dén, lic nay 16 16
di truyén di duge 2 don vi truyén ( ndia 1€ bao ) nén hodn toan ¢é thé nhan duge
(€ biio nay dé lam day gid & miic 6 dan vi thai gian truyén (€ bdo. Ré rang 13 néu
cich 4 don vi thoi gian ma ta dua vao | 1& bao ( & khodng thoi gian thi

7,11,15,19 ) thi (&€ bio dé duge coi 1a twin thi ding luat.

: A bio Khong tuin iy
Dong i ¢ biio khong Ltudn il
bito ddu Thoi

vilo &

phan
7 truyén
L IHI 1 ] Iml 1 1 1 1 l[‘l 1 HI —1 ‘// 1 1 1 y i

o1 2 3 4 65 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

6
Do siu g %E‘
%6 e
; hﬂmz %
0
o 1 2 3 4 &5 B 9 10 11 12 13 14 15 16 1718 19 20
!
T¢ bao bj T€ bio
loai ra loai ra

Hinh 2.7 : Biéu dé minh hoa dong té& bao truyén di
khong tuan tha ding tham s truyén,

Bay gio xét vi du G€p theo trén hink 2.7, bang phuong phéip trén ta thay
ngay rang &€ bao duge dua vao tai thdi diém thit 6 va 17 1a khong tuan theo ludt
choi, m& néu nd duge diua vawo s€ lam odn gid dung (& bao (1én dén 7 va 8 don vi
thi gian truyén, trong khi gio chi dung unhiéu nhit bing 6 don vi thoi gian
(ruyén (€ bao ).

2.7 Nhitng bo tham s6 dién td luu thong va khd ndng chiu
dung.

Tham $6 téc do truyén 1€ bao PCR va (6¢ do truyén (€ bao SCR duge chinh
thitc dinh nghiia trong kiwy&n nghi 1371 ciia ITU/CCITT va ATM Forum UNI
Specification. Nhiing tham s6 niy duoc dinh 18 trong dién dich vu hé thong hoiic
tai thoi diém dang ki, hodc dugc dinh nghia hoin toan bdi mang theo cdc luat
mac dinh san.
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Toc do truyén 1& bao PCR duge hinh thinh theo kiéu 16¢ do thio nude
trong x6 thong day. Trong dé dung sai bién tré€ truyén (€ bao CDV'T duoc dinh
nghia nhu 12 do sdu clia x6 nude cho sy kiém tra sy tuan thi theo 16¢ dd6 PCR d6i
vdi hoidc cic 1€ bio ¢6 do uu Lién bi toal bo CLP = 0 hoic cho (dt ca cic 1€ bao (
e taco CLP=0+1).

T8¢ do truyén 1€ bio SCR dugce hinh thanh theo kiéu t6¢ do thio nudc
rong x6 thing ddy. Trong dé, khi nang chap nhan duge su bimg nd s6 lieu
truyén ( ty Ié v6i kich thudc biing nd s6 liéu 16n nhat MBS ) duoe dinh nghia ta
do sau cla x6 nude cho su kiém tra su tan thi 16¢c do truyén 1€ bao SCR. N6
duge dinh nghia theo céng thiic san day trong ATM Forum UNI Version 3.0
Specification:

1 1
+ )
SCR PCR

BT = (MBS - 1)(

Kha nang chép nhin su bing n6 s8 liéu truyén BT cho téc do truyén 1€ bao
SCR khéng don gian chi 1a kich ihude bing né s6 lieu Ién nhat MBS bdi vi t6c
dd thdo nude cha x6 nude lai 1a tée do duge dua ra bai SCR. Céng thic nay duoc
xic dinh bai viée tinh do siu ciia xd nude cho cde (€ bao cua MBS dén vai tée do
ctia PCR, trong khi dong nuéc chay ra qua 16 rd boi 16¢ do dua ra cia SCR. ATM
Forum dua ra nhitng su k€t hop sau day dua trén 2 loai tham $6 chinh 12 tham sé
truyén ( PCR, SCR ) va cidc tham s6 do khi ning chiu dung ctia mang ( CDVT,
MBS ) dé phai hop quan ly mang nhu sau:

1. PCR v&icactEbaoco CIL.LP=0+ I.

2. PCR véi cic té& bao ¢6 CLP =0 + | vi PCR khong danh déu doi véi t& bao c¢é
CLLP=0.

3. PCR véi cac t&€ biho ¢ CLP = 0 + | va PCR ¢é dianh dau doi véi & bao cd
CLP=0.

4. PCR véi cdc 1€ bao ¢6 CLP =0 + | va SCR+MBS khéng danh d&u daéi véi e
baoc6 CLP=0 + 1.

5. PCR vé6i cdc t€ bao CLP =0 + 1 va SCR+MBS khéng danh dau doi voi L€ bao
cé CLP =0.
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6. PCR véi cac 1€ bao ¢d CLP =0 + | va SCR+MBS ¢6 dianh diau dbi véi 1€ bio
co CLP=0.

Hinh 2.8 gi6t thiéu thuit todn chung minh hoa viée dua cdc tham s6 phoi

hop trén vio trong thue (€. Ham GCRA(LL) ¢6 bién | 1a bién tang, va bién L A

ngudng han ché.

GCRAY1PCR,CDVT) GCRAZ0,0)
|
FCR
CLP=0+1 ! >
l | |
!
[.oai bd
~ N a7 ~
Hinh 2.8.1: Ciu hinh 1
GCRAZ{1/PCRO,CDVT)
GCRAW1/PCR,CDVT) :
PCR | -
CLP=0+1
PCRO
CLP=0D
Loil bd Binh diu
' L.oai bo {Cu hinh #3)
(Caa hinh #2)
Hinh 2.8.2 : Cau hinh 2, 3.
GCRAYW1/PCR, CDVT) GCRAN1/SCR, BT + CDVT)
PCR SCR
- CLP=0+1 CLP=0+1 -
Loni bd E-ua bd

Hinh 2.8.3: Ciu hinh 4.
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GCRAX1/SCR, BT + CDVT)
GCRA'(1/PCR,CDVT)

. PCR i -
GLP=0+1
0, PCRO
cCLP=0
i

| 1

: v bo txinh dan

EHY R b4 Loui Ba (Cau hinh #6)

(Cin inh #5)
BT = (MBS-1)(1/SCR - 1/PCR)

Hinh 2.8.4 : Cau hinh 5 va 6.

Cau hinh 1 dua ra viéc kiém tra dua trén PCR d6i véi (4L ¢ cdc (€ bao
truyén ( ¢6 CLP = 0 + 1 ). Day Ia cdu hinh (6i thiéu v6i PCR ¢6 CDVT nhur LA
mot bign dé thay déi ngudng. Viéc thay ddi ( vi du tang ) CDVT din dén thay
ddi duoc ngudng dé loai bd (€ bao ( gidm s6 t& bao bi loai ra ). Cdu hinh 2 kiém
tra st tuan theo PCR dai véi cic (€ bao ¢é CLP = () va thu nhan cic 1€ bao ¢o
CLP = 0 + | bing m6t bo kiém tra riéng khdc. Cau hinh 3 khd gi6ng ciu hinh 2
nhung s& déi truong CLP 1ir 0 dén | cho nhitng (&€ bao ¢é6 CLP = 0 nhung vuot
qud PCR. Cau hinh 2 va 3 ndy ¢6 thé dugc dp dung véi tin hiéw Video, véi cic
tin hiéu quan trong ( ma hda mite & kép ) duge ma héa ¢é6 CLP = 0 va khong
(quan trong ma hoéa CLP = I. Ciiu linh 4 kiém tra (8¢ dd PCR va (8¢ do truyén
SCR cho ¢4 2 loai t&€ bao truyén ¢é CLLP = 0 +1, loai bd bat cit té bao nao vi phamn
mot trong hai (huét todn, Cau hinh 5 va 6 kha gidng vdi cau hinh 2 va 3, wuy
nhién né ki€m tra ci téc do PCR va 16¢ do truyén SCR. Trong ATM Forum UNI
Version 3.0 Specification, c¢iu hinh 5 ¢ (hé duge dung dé mé phong quan 1y
loai truy nhap SMDS va céu hinh 6 dugc ding dé méo phong tray nhap Frame
Relay.
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3. PIEU KHIEN LUU LUGNG TIIONG TIN.

3.1 Gioi thiéu.

Chuong nay nham gisi thicu khdi niém dién khién huu luong va tie nghén
va chi ra ring & dau ¢6 (hé x4y ra tai thigt bi ddu cudi hay trén mang. Biéu dd
thoi gian cho viéc quan 1y luu théng va tac nghén dugc 16ng két lai. Bo diéu
khién tham s& ngudi st dung/mang UPC/NPC s& ddnh dau bit vu tién bi loai bod
CLP ra sao, loai bo t€ bao thé ndo, va viéc gidm saL.. dugce gidi thiéu cing véi st
dung thuat toan x6 nudc cb 16 ro. Viec thuc hién UPC dua trén viée thiét lap
phuong phap “ Nhay ” chia cira s6 thai gian cling duge xem xét va so sdnh véi
thuat todn x6 nudc ¢6 18 rd dé chi ra sur khac nhau gifia cdc & bao khéng tuin
thu, ty 1€ khac nhau cta viée phdt hién ra 1€ bao khong wian thi. Khéi niém vé su
uu tién hang chd ciing dugc gidi thiéu va chi ra lam th€ nao dé ¢6 thé cung cip
cho nhiéu cip QoS. Su iing dung cha trudng diéu khi€n dong théng tin chung
GEC trong tiéu dé clia t€ bao ATM d¢ thiét lap sy ghép kénh cling duoc xem xét.
Ciing gidi thieu chifc nang diéu khién luu théng & tai thiét bi ddu cudi duoc goi
1a *“ tao dong ” ma né ¢6 gang chuyén dong t€ bao phdl di tuan theo hop déng
luu thong. Ciling giéi thiéu cdc phuong phip tao dong luu théng sir dung thudt
toan x6 nudc ¢6 16 10 va cdc phuong phdp khdc. Vai trd cha diéu khién chap
nhan cudce néi CAC hoat dong tai thdi di€m yéu cdu cude goi nhiam bao dam
QoS duge thuc hién cho ca dudng dang hoat dong va dudng yéu ciu ciing dugc
gi6i thiéu. Su luén ban dén n6 sau dé di chiuyén dén vai trd quan Iy thi nguyén
mang va dac biét 1a viéc st dung dudng 4o VP d€ don gidn héa van dé ciing duoc
ban téi. Vi cudl cong I gidi thiéu dén viée quan ly nhanh ngudn tai nguyén
FRM bao gém cdc ky thuat gianh sin bang théng va bo dém tai cic nit chuyén
mach.

3.2 Diéu khién luu luong va tdc nghén.

Phdn ndy s& dua ra cdi nhin t6ng qudt vé diéu khién luu luong va iac
nghén. Mot su tham' khio (6ng quat s& duge xem x€L r ATM Forum 1371 nhue
hinh 3.1 biéu thi sy x&p diit clia cdc loal luu thong khic nhau va nhiing chiic
nang diéu khién tdc nghén. Viéc tao dong luu lugng dé truyén cdc (€ bio tuan

theo cdc tham s6 hru thong c6 thé duge thuc hién & thiél bi ddu cudi. Trén thuc
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1E, cong vige nay ¢d the duge thue hién tai nit chuyén mach ciia mang nhu i
vo cic thiél bi chuyén mach méi nhat cha hing Nortel. Sau dé sy tnan theo cic
tham s6 fun thong dé lai duge kiém tra, khéng ché béi chide nang diu khién
tham s6 nguoi str dung UPC ciia mang tai cde giao dién UNI. Ciing bang bién
“phdp wong ty, bd didu khién tham $6 mang NPC duge dimg dé kién tra si tudn
(thi ciia dong (€ bao gilta cac mang ATM. Cic chiic nang mang khiac nhu bo diéu
khién chap nhan cuoc goi n6i duomg CAC, quan 1y i nguyén RM, diéu khién

d@ uu tién, vi nhidu chite ning khic nita ¢6 hé dugc st dung.

Giao
Giao dién dign
TGN gitia 2
dl.'"g-!ﬁi.mg T mang e
UNI / NNE T \
Sg T S Muang A 7 MangB

a0 p {0 F )
e | [ nrz [Nt cf W R
Others \ Cthers

+— Taolubng —» N, \ /

P Ht M —
CAC: Dieu khién chap nhan noi NT2
RM: Quén ly 1ai nguyén

PC: Diéu khién d6 uu tién

UPC: Diéu khién tham s6 sit dung
NPC: Diéu khién thain 56 mang
Others: Tao ludng, khung truyén...

Hinh 3.1 : So do téng quat ciia cic chite nang
diéu khién luu thong va tic nghén,

Trong didu khién luu hiong va tic nghén, biéu dd thoi gian dép tmg van
hanh diéu khién cha mang cling 1a nhiing tham s6 quan trong. N6 duge minh hoa
nhu trén hinh 3.2. Khodng thoi gian ¢ gid tri nho nhit ma su diéu khién leu
lugng v tic nghén ¢ (hé thue hign duge 1a bing thot gian truyén mot t€ bao (
khodng 10 w giay véi t6e do DS3 va 3 p gidy véi toc do STS -3¢ ). Va lau hon ¢o

thé 12 bing mot vong thai gian lan truyén trong su phdn héi cha viéc diéu khién
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tac ngh&n. Mot y&u t6 khic ¢6 thé L thay déi hru luong cla dudng trayén 1a su
li€p nhan cde yéu cdu thiét 1ap hoac hiy bé cic mach SVC hoic su cung cip
duong PVC. Cong viéc niy doi hoi thoi gian tham i 1aw hon cd mot vong kha
hoi. Nhitng tht tuc quan 1y mang vi ky thudt mang ¢6 tinh chat lau dii vi vay no
phai doi hoi phai cé khodng thoi gian 16n hon nhidu mdéi ¢6 thé ddp dng duoc,
khodng thoi gian nay dugce tinh dén bing hang gio, ngdy, tham tri hang thang va
nam dé lap nhitng k€& hoach cho nhiing mang én.

S

Nhifng chic ning diéu khién
fuu thong vA tic nghén Thoi gian phan hdi
Nhitng vi du o o s
.f RN s .. e ™~ o N
; Lot bo & bao, didu khién wu tén, diéu . 7 Thei gian wuyén \.\
L khién bo dém, o ludng lwu thong, ) ( R
. uPC.. moét & bio :
. Y ' /
o e — _ . 5 . \\
Nhiing diéu khién phin héi... ) ( Thoi Bi'fl” clu vong \‘\
e 7 lan truyén én mang ;
U e e e n o \\\ e //.;
{' Dinh duong, xdc 1ap va diéu khién chiip \.1 I
dudmg, phan chia thi nguyén P ‘ _
—— e e e o ( Thoi gian gita cic
Nhimng diéu khién quan Iy mang ¢6 tinh 1ap h - cuecsoL ol duting ,
\-\_ chung,... /) N g
Nhiug thi tuc qudn 1y thigt k€ mang ¢6 tinh \] :
chign lge, 1iu dai... ‘. ;

Hinh 3.2 : Biéu do thoi gian cia diéu khién
tac nghén va luu thong,.

. . P A ~ ” Ale
3.3 Diéu khién chdp nhdan cuéc noi CAC.

Diéu khién chidp nhan cuéc n6i 1a chic nang phan mém trong chuyén
mach ATM, cé nhiém vu xem xét dé quyét dinh hoiic déng ¥ hoic i chéi yéu

cdu két n6i tuyén thong tin. C6 thé néi CAC 12 mot trong nhiing chiic nang quan
trong nhat trong diéu khién mang ATM.
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Yéu ciu néi dudng s€ dua ra cic tham so luu thong va loat chat lugng dich
vu QoS yéu cau. CAC s& quyét dinh xem yéu cdu ndi dudng dé ¢ thé chip nhan
duoe khéng tai thoi gian cung c¢dp dudng PVC hoidc & tai thoi diém cude goi
SVC. CAC chi ¢6 thé chap nhin yéu ciu néu chac chan ring chal lugng dich vu
QoS dang cung cap cho cdc cude noi khace dang hoat dong khong bi gidam dudi
tham s6 cta hgp déng Iuu thong. T nhing yéu ciu duge chdp nhan, CAC sé
quyét dinh cic tham s6 luu thong, bang chuyén mach va dinh ra cic 1ai nguyén
khidc cha mang nlur [ kich thuoe rOong  cla bo dém, do rong bing thong va cic
chuyén mach noéi (ai trong nit chuyén mach. Pay chinh 1a bude ddu tién trong
chudi cic hoat dong cia diéu khién luu ihéng, né quyél dinh cdc tham s6 luu

thoug 1am tien dé cho cic hoat dong sau nay.

. .
{ Cautric himg chs |
by /

(‘l)ung firgng cua duding lrung>
+ k& duyce cip cho cude goi \ :

\ (/ Tham 50 luo théng: |
\ APCR,SCR MBS CDVT RSR) -

(Duug lung trung ké’)

N /

Yéu ciu QoS |
N {CLR)

Y

€ Chip nhin cude goi T Tu chor cude got

Thong dé:

CLR = Ty 0 € bio bi méat (Cell loss ratio)

CDVT : Dung sai bigu tré (Cell delay variation tolerance)

MBS : Kich thugc bing nd s6 lidu Ién nhit {Maximum burst size)
PCR : Téc do dinh rruyén 1€ bao (Peak cell rate)

RSR : T6e do yéu cdu Lao dong & bio (Requested shapping rate)
SCR : Téc dé truyén 1€ bao trung binh (Sustained cell rate)

Hinh 3.3 : Cac tham s6 cha diéu khién
chap nhan noi duomg CAC.
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CAC phai hoat dong don giian, nhanh, cho t6c do chuyén mach cao vi
quan hé chat ché vaéi cdce thain s6 thong luong (traffic descriptor). Thudt todn don
gidn nhil cua CAC Ia lién quan dén 8¢ do PCR, yéu ciu néi dudng khong thé
chap nhan duge néu nhu tdng clia il ca cic 16¢ dd PCR vuot qud i)ﬁng théng cua
dudng trung ké, diéu niy duge minh hoa trong hinh 3.4, Mot yéu ciu n6i dudng
véi bang thong R dirge g (61 bo phin tich tinh hop ly cha 8¢ do6 PCR cha CAC.
Gid sbr, bang théng cha ¢i dudng lrung k& 1a P. Trén dudng trung k& dé, mét dii
cta bing thong A da bi cluéu do cic duong k&t noi dang st dung. Nhu vay, néu
do rong bang théng yéu cdu nhd hon dd rong bang thong con lai rén dudng
trung k€ nglita [A R < P - A thi yéu ciu noi duge chilp nhin va déi véi trudng hop

nguoc lui s& by tir chdt. Trong thuc 1€, ngudng nay c¢é (hé khong yéu ciu cha
ch& qud nhu vy, do danh hudng cha cac tham sé dung sai bién tré truyén CDV'T,
kich thude bo dem doi vér mdt ty 18 mét mac 1€ bao CLR vi kha nang bicn 1
cho phép theo hop déng thong luong. Do dé, CAC ¢6 thé cho phép vuat qud (
over booking ) d€ ting hiéu suit dudng truyén. Nhumg dong thai véi né [ kha

niang tic nghén tang lén.
E

R = Bang théng yéu ciu 1 I’ = Bing thoug

) -

Logic diéu khién nai
dudmg (CAC).

A = Bang thong di s
cung

Sai T ) A iing
O R>I*-A7? .
| '

-~ -

S

-

Chip ahin y/e Tie chan y/c

Hinh 3.4 : Minh hoa diéu khién chip nhan
not dudmg siv dung tham so toe do PCR.
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3.4 Diéu khién tham s6 sit dung/mang ( UPC/NPC ).

Nhitng hoat dong cha mang lién quan dén viéc bio dim ring ngudi su
dung hodc cdc mang lién quan khdc phai tudn tht theo luat truyén dong t€ bio
ATM (61 mang cta minh duge goi 1a sy diéu khién tham s6 sit dung UPC hoac
st didu khién tham s6 mang NPC.

SE [a kha twong hop khi ta so sdnh cong viéc cia UPC/NPC doi véi mang
vit clia canh sdt d6i véi xid hoi. Canh sdt ¢é nhiém vo trién khai, thue thi luit
phap, dam bdo su doi xi¥ cong bang doi véi (AL cd mot ngudi trong xa hoi. Con
UPC/NPC thi thue hién diéu ndy bang cdch bao dam bing thong va cic ngudn tai
nguyén mang duge phuc vu dang (& ngudl st dung theo nhu hop déng luu
thong. Néu khong ¢6 UPC/NPC, tinh trang ¢6 thé din dén bat cong khi mot
ngudi st dung ¢é thé chi€ém cd bang thong dudng truyén. UPC/NPC kiém tra sit
wan thd cia dong € bao truyén dén theo cic tham s6 truyén ma nod duoc thoa

thuan tai thai diém néi mach. Viée kiém tra duge t6m luge lai trong s dd 3.5.

C6 nhiéu thuat todn dé kiém tra su tuan thin cde tham s truyén, trong doé ta

¢6 thé (6m tat lai [a c6 2 phuong phdp chinh dé€ giai quyél vdu dé nay, dé la:
- Thuat todn Xé nuede ¢6 16 ro & day dé kiém tra su tuan (hiy cdc tham s6 (ruyén.

- Thudt todn Ciea 6 thoi gian lién quan 16i giéi han s6 1€ bao ¢é thé truyén duge
trong mot cira s8 thai gian.

Tiép sau day ta s& nghién cdu 2 vi du vé& sir dung 2 thudt todn (rén, trong
UPC/NPC.
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Hinh 3.5 : Nhimg hoat dong ciia UPC/NPC.
3.4.1 UPC/NPC dung thuat toin x6 nudc co 16 ro

Thong qua thuat todn x6 nudc ¢é 16 ro, UPC / NPC thuc hién viée tuan tha
hop déng luu théng ciia dong t€ bao ATM ciing nhu thye hién viéc loai bo 1€
bio cdc t€ bao pham luit. Cdc cong viéc chinh duge thue hién tai UPC va NPC
bao gom:

+ Phép tdch ra ( Dump ) : Tdch cdc t&€ bao khong tuan tha ludt cta hop
dong luu thong.

+ Phép danh dau ( Tag ): La xdc {ap bit CLP = I cho nhiing (& bao khong
tudn thi va da bi loai ra boi phép tich ra.

+ Phép loai bo ( Discard ): La loai bo, khong cho 1€ bao ¢6 CLP = 1 duge
ti€p tuc phét di nira.,

+ Phép gidm sét ( Monitor): Don gidn chi 1 d€ dém xem da ¢é bao nhiéu
1€ bao khong tun tha,
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D6 chinh 1a bon cong viec ¢6 thé duge thue hién & UPC duge minh hoa
nhur trén hinh 3.6.

Dong 1€

. ‘I'¢ bito khong wan (thh
bio ddu /
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Hinh 3.6 : Thuat toin 16 ro duge thue hién trong UPC,

3.4.2 UPC ding thuat todn cita s6 thoi gian,

Tiép theo ta s€ xét dé€n phuong phdp nay véi dong s6 lieu ¢ cdc 1€ bao
khong tuan thd nhu & phuong phap x6 nude ¢ 16 10. Trong phuong phap niy,
ngudi ta phai dua ra duge quan hé gitta 86 (€ bao truyén duge 16n nhat M trong
khodng cira s8 thai gian c¢6 dinh (inh bang N don vi thai gian truyén 1€ bao. Tir
hinh v& 3.7 ta thiy ring & truong hop 181 nhit dong 1€ bao ¢6 nhiéu nhat 3 € bio
duge truyén di trong 10 don vi thoi gian truyén (€ bao. Do dé trong vi du s& cé6 M
=3 va N = 10. Tham khao thuat todn ndy theo gian do “nhdy” cita 6, nd s& nhiy
cira s6 ¢6 N don vi sang phai N don vj thai gian. Tir dé ta ¢6 1€ bao thi o bi coi
nhu khéng tuan thi (so véi (€ bao thid 3 va thd 7 trong thuat todn trude). Nhu
viy, & cic phuong phép khic nhau vi tri ctia &€ bao khong tuan tht duge tim ra
khic nhau, va s6 (€ bao khéng tuan thh cing cé thé khic nhau cho cing mat
dong t€ bao truyén. Hinh 3.8 dua ra mot vi du khdc vé€ van dé nay. N6 dimg dé

chitng minh ring viéc loai ra t€ bio nio 12 khéng tuan thti trong mot chudi 1€ bio
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dang duoc truyén 12 ¢6 thé khdc nhau véi méi thuat todn. Céc thuat 1odn ¢ cic
tham s6 duge chon d€ chap nhan mé (€ bio duge truyén di trong mdi mdt chu
ky 3 dom vi thai gian truyén 1€ bio vi cho phép 2 1€ bao ¢6 thé duge truyén lién
twe. Tai thudt todn x6 nude bi 1d UPC, mbi t& bao dé&n s& lam x6 nudc 1ang 1én
la 3 don vi truyén t€ bao, trong khi do siu clia x6 1a 51& bao. Trong thuat todn
clra 56 ¢6 cdc tham s6 M = 2 va N = 6, By gid5 ta dua vivo 10 (€ bao. Thuat toin
x6 nude 16 10 s& ¢6 20 % 1€ bao khong tuan thi, va & thudt todn cira s thai gian
¢6 30% (& bao khéng tuan tha,

© Dong &
bao diu Thai gian
viio | i I i E I ‘ l I | \ Z truyén
01 2 3 4 5 B‘Q 9 10 11 12 13 14 15 16 _J7 18 19 20

T¢ bao khong tudn tho

Bude nhay
/—

UPC theo N / Thai gian

kifu cita wuyén
s6 nhiy y

0 1 2 3 4 5 6 7 8 8 10 11 12 13 14 15 16 17 18 19 20

HINHL 3.7 : THUAT TOAN CUA SO NHAY PUDC THUC HIEN TRONG UPC .

Dong 1€ ‘Thai gian
bio diu truyédn
VAo H EE l__‘ I_L_ng__a
0 1 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19 20

Budc nhay

UPC theo ™ T - r "

kidu cira

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Hinh 3.8 : Vi du cho su khdc nhau vé viéc phat hién té bao khong tuan tha
trong cac phuong phap khac nhau.
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3. 5 Piéu khién do wu tién PC.

biéu khién do uu tién ¢6 hé gidp dé sir dung duge toan gidi cha cdc tham
s6 mat va tré truyén (€ bao cia chit lugng dich v QoS bdi mot loat cdc chuong
trinh ing dung. Piéu nay duoc thue hién bdi cdi goi 1a do vu tién hang chd, ké
hoach dich vu, hoidc hop 1y hang cho. VE co bin, mot lout cic hang cho duoc
thiét lap & trong cdc bo chuyén mach, do dé mot dudng 4o/ kénh 4o VPC/ VCC
nao dé ¢6 nhu céu truyén ngay, khong (r&, né cé thé “nhdy” Ién wudc nhimg

kénh ndo ¢é kha nang chiu duge su 1€ 16n hon.,

U'u tién hang chd duge dinh nghia 1a khdc nhau d6i véi ting VPC va VCC
khic nhau dé c¢6 do tré va do wu tién bi loai bd t€ bao khic nhau. Né duoc miéu
td trong so dé 3.9. Trong vi du nay chitc nang uu tién hang chd thuc hién & dau
ra ctia bo chuyén mach. Dong 1€ bao di dén ( trén mot loat cdng ddu vao ) duge
kiém tra xem gid tri vu tién clia né ra sao va sau dé s& duge dua dén moél trong
nhung hang chds cho dau ra. Céng ra phéan phét cho timg hang chd wy theo chiie
nang lap k& k& hoach phan phat chi tiél.

Mot vi du cho viéc 1ap k& hoach hang chd 12 d6i véi hang cé do uu tién
cao nhat, e khi ndo khong con chd tréng trong hang chd thi nd s& duoc phat
ngay. Diéu nay dam bdo rang bo nhd dém s& ¢é khd ning mat (€ bao, va tré nhd
nhat, Nhitng chic niang tap k€ hoach khéac cé (hé 1a dua ra sy bién déi tr& (ruyén
thong qua cdc hang cho. Mot chifc nang 1a chi goi (€ bao di trude khi gid tri té
16n nhdt cho phép dat t6i. Diéu nay ¢ thé tao su bién déi vé do wé gidm di
nhiéu cho nhitng dudng ¢6 do uu tién hang chd thap. Diéu nay ¢é tdm quan
trong dac biét tai toc do thdp dai véi nhimg giao thic dira wén co s& ciu tric
khung nhu Frame Relay.

Cac bo dém riéng r& ¢6 thé duge thiét 1ap tai mébi cong ra hodc & gidta cong
ra vi cdng vao. Ngudi la cling ¢6 (hé ding chi mot bo nhé cho chung mot loat
cdc cong va / hodc cho chung mot loat cic do tu tién khidc nhau. Néu s chia bo
nhé dugce st dung theo kiéu doé, thi viéc gidi han céc kich thude cia hing chd sé
duoc thiét 1ap nho nhitng bo diéu khién phan mém,

Trang 76



KIICN (1-10 BHéE 1ai nhianh A'I'M

Cong dauw ra Bo dem Dﬂ\u ra
. . _ l l i ] hang
Bang xét do wu tien AL chts theo
cha VPYVCI v Cao uat
Dang 1€ RERA U l I U l | ;| todn lap
bio ATM “ . P e
wal L tién ' lich
tir nhicu v ; N

e | 7L

> 4 Thip

e

Hinh 3.9 : So d0 minh hoa cho hoat déong vu tién hang cho.

3.6 Piéu khién dong luu théng chung GI'C.

Khai niem diéu khién dong luu théng chung da duoc xem xét vai nam gan
day va dang trong quéa trinh tiéu chudn hod. Khéi diu nd dugc xem nhu mot
phuong tién dé cung cfp mét chiic ning gidng nhu giao thac phan phat hang cho
trén bus kép (Distributed Queue Dual Bus - DQDB Protocol) vét viée truy nhap
dudmg truyén ding chung . N6 bit ddu dugc xem xéL dua vao tiéu chuan hod vao
khodng niim 1994, 1995 véi cau hinh diém - d6i - diém, ma & dé né cho phép
chia dudng truyén trung ké ra theo kiéu ghép kénh cho phép nhiéu ngudi sit dung
thong qua viéc ding trudng diéu khién kiéu théng luong tén tieu dé. C6 bén bit
1&n tiéu dé ctia 1€ bao ATM duge ding cho muc dich diéu khién dong lwu (hong
chung GFC ndly. Do GFC nam (rén phin tiéu dé, nén né khong anh hudng gi dén
dung lugng diéu khién cla VPC/VCI, duge ding dé diéu khién su ghép kénh 6
thiél bi ddu cudi. Hai bit ddu cha GFC dé diéu khién va hai bit tiép theo cho
than1 s&. Bon bit clia GFC chi€ém gin bang 1% lugng ti cha s6 liéu truyén trong
mot 1€ bio, nén rd ring né 12 mo6t tal nguyén quan (rong. Tuy' nhién dén nay
ngudi ta chua sir dung né nhidu va phin 16n dé€ truding GFC ndy & ché do mac
dinh tie 1a dat tat cd cac bit cha trudng bang 0 ( Zero ) ding véi ch€ do khong
didu khién. Mot diu cudi ¢6 k&t néi theo kiéu ghép kénh ¢6 thé ¢6 vai hang cho
vt nhitng do vu tién khic nhau. Trong khi d6 mot thiét bi dau cudi dung theo
kiéu dudmg truyén don, thi chi ¢6 mol hang chd. Nhu vay ddu cudi cé kél noi
‘theo kiéu ghép kenh rd rang di tang kha nang linh dong trong té chiic hang ch
lién quan 16i do wu tién phat ) ciing nhu kha nang diéu khién d6 mat mat théng
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tin. Giao (hidc giita b ghép kénh vit dau cudi [a khong dong cdp, bo ghép kénh
¢6 khd nang diéu klnién ciic diu cudl, trong khi cic diu cudi chi duoc quyén dip
tng hodc chuyén chd théng tin. B0 ghép kénh c¢6 thé ra Iénh chio ddu cudi bit
ddu hofic ding truyén tin néu dudng truyén chung bi (ic nghén. Dau cubi sé
phat xdc nhén tung lénh cia bo ghép kénh. N6i chung cdn rat nhiéu diéu vé
truong GEC ndy ma hién nay né con dang duge nghién ciu dé dua vao st dung
va chudn héa,

Pau cubi kiéu
don kénh

w

Hinh 3.10 : Su do6 minh hoa cho chic nang va cau hinh
ciia diéu khién dong luu théng chung GIC.

3.7 Tao dong luu thong.

Mot cong viée quan trong ma ngudi st dung can phai thye hién 1a bdo
dam cho chudi th€ bao duoc phét (61 va phai wan theo cdc tham s6 luu théng
mang trong hop déng huu thong. Phuong phap thyc hién né don gidn goi 1a tao
dong ( Shaping ). N6i mot cach khdc la thi€t bi ctia ngudi st dung, phai quan 1y
chudi 1€ bio sao cho diu ra cha nd truyén tdi mang phai tuan tha cdc tham s8 hru
thong mang theo ding tham s6 truyén di théa thudn duge xic 13p trén mang dua
vao hop déng luu thong, tai thoi diém ma nd xin néi mang. Chite niang nay dugc
dua ra nhur mot chufin ¢6 tinh chat khéng bt bude, nhung néu né khong duoc
thyc hién, thi din dé&n dong 1€ bio cé thé khong tuan thit hop déng luu théng va
mang s€& khéng bao dam thue hién ding theo chat lugng dich vu QoS cha hop

déng. Ciing nhu vay, mang ciing c6 thé phai ding bd tao dong luu théng khi né
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chuyén cic (€ bao (i mang ndy sang mang khac dé dim bao 16¢c do truyén tuan
theo ding hop d8ng théng lugng gitia mang véi mang hodc dé bdo dam ngudi
nhin s€ hoat dong mét cach pha hop.

3.7.1 Piém miit nhitng phuong phap tao dong tin hiéu.

Sau day 1a 6m tat danh sich nhimng phuong phép ao dong truyén 1€ bao
duge dua ra trong céac tiéu chuin va tai liéu :

¢ Ving dém hoat dong lién quan véi thulit todn xo6 nuée ¢é 16 rd dé bao dam
rang cdc t€ bao khong vi pham cic tham s& truyén cia hop déng luu thong

bang cdc bo dém chia tam thoi cdc t&€ bao dén khi duge thuét todan chap nhan.

o Khoding cich truyén lién quan dén viéc giit cdc t1& bao trén céc kénh do trong
hang cho, sau dé dua ting (€ bao ra theo khodng cich dinh sdn, bido ddm
khong vi pham tham s luu thong. N6 bao dam su bién ré dudng truyén nho
nhat.

e Giam nho toe do truyén 1€ bao PCR dat duoc bing cach gidm té¢ do PCR

glri 1€ bao di caa dau cudi nhé hon so véi t6e do cho phép trong hgp déng luu

théng, dan dén giam nhd kha nang vi pham.

e Han ché chiéu dii cita sut biing nd s6 liéu truyén gisng nhu trén bang cich

gidm nho kich thuée cha né hon la kich thude cue dai cha su bung né s6 liéu

truyén MEL trong hop dong liu thong.

e Han ché téc dd cna nguédn so6 liéu phat 13 mot hinh thiic tuyét doi ciia tao

dong s6 liéu truyén, né xay ra khi t6¢c do nguén bi han c¢hé& dudi nhiéu cich
khdc nhau; vi du, trong mé phong dudng DSI (6¢ do ngudn von di bi han
ché.

e Tao khung la thém vio ciu triic kigu TDM lén trén dong 1€ bao ATM, sir

. . 5 FET . . ~ N AT N Ao
dung ciu tric khung nay dé dinh lich t1inh cho nhiing dong (€ bao nao ma né

yéu cdu diéu khién bién tré vao trong khung thoi gian tiép theo.
3.7.2 Tao dong luu thong bang thuat toan x6 nudce ¢6 16 ro.
Bay gid ta thir nghién ciu bo tao dong Tuu thong sir dung bd dém va thuit
todn x6 nudc ¢6 18 rd. Thi du ndy s€ chi ra lam (thé nio dé mot dong (€ bao
truyén khong tuén theo cic tham s6 luu thong duge bign déi thanh dong 1€ bao

truyén ding luat nhd sir dung bo dém. Vi du ndy s& st dung dong (€ bao truyén
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VGl cling cic tiam s6 cua thudt todn cii xo nude nhu trong vi du & chuong tude
tic 12 s& ¢6 x6 ¢6 dd sau 1a 6 don vi (hdi gian truyén va moi (1€ bao chiém 4 dan

vi thoi gian truyén.
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Hinh 3.11 ; Vi du vé bo tao dong lrra thong
trén co s¢ bo nhd dém.

Chire nang “ Dimg lai ” thay cho cliic nang “ Loai ra ” cho nhiing t& bao
khong tuan theo ludt. Lénh “ Ding lai ” 1a nguyén nhan mét t€ bao s&€ duge cit
trong bd dém, néu nhu né vi pham ludt choi, tic 1a n€u chip nhan ndé s€ lam tran
x0 nude, Lénh “ Di ti€p ” cho phép & bao duge truyén di dén x6 nudc ngay khi
noé ¢6 thé chap nhan t& bao ma khong 1am tran x6 nudc.

Hinh 3.11 dwa ra mét chudi (€ bao duge ddnh ddu tir A dén F, va t€ bao

‘khong tuan thd duoe danh ddu den. Céc t€ bao A va B 1a tudn tha, tiép dén € bao
C di dén va 1o rang 1a nd khong tuan thii, do dé né bj bat phai dimg lai , t0ng
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vao bd dém. D dén ngay sau C, vi vay 1&nh dimg lai ciing duge thue hién véi (&
bao D. Cang Lai thai diém dé x6 nude ¢6 khi nang nhin thém 1€ bao, va do dé
[énh “Di (1€p” cho phép truyén C viio ong x6 nude. Tai that diém 11, lenh * Di
GEP ™ i 1Ep e cho phép D duge vio x6 nude. Tal thoi diém 13, I dén va nd
phii buoce chui vao ndm tam trong bo dém, sau dé 14 T, va tai thoi diém ndy B

duge ra khoi bo dém, Do dé ta duge imdt dong t€ bao truyén di theo ding luat.

BO (a0 ra dong luu thong ki€u ndy nhin (it ¢d cic (1€ bdo W nguén va
khong loai bo bat ky 1€ bao ndo. Thudt todn nay dam bio dong € bio ra khong

bao g1& vi pham cdc tham s6 lun thong.

3.7.3 Tao dong hru thong theo kiéu duy tri khoang cich truyén té
bao ¢o dinh,

Mot phirong 4n nita cho chiie nang diéu khién lua théng UPC/NPC 1a diéu

“khién khodng cdch truyén (€ bao. Viée (hiét 1ap ndy din dén diu ra khéng bao

g1 duge vi pham khodng cdch ¢6 dinh gira cdc € bao truyén, va dong thoi cé
thé 1oai bd nhiing 1€ bao.

Phuong phdp ndy ¢é mdt bd ¢6 chiic nang tao khodng cich wuyén.
Khodng cdach ndy duge thue hién bing thuat (odn 1ap k€ hoach do dé tinh thoi
gian phit lai nguyén tac TR'T do vay ddu ra khong bao gid bi vi pham ludl vé
khodng cdch truyén (&€ bio danh dinh, va loal bd bal ky su bing nd tin hiéu no &
didu vio ma né khong thé tao duoe khodng tréng bing mot thual todn gidng nhu
X0 nude ¢é 16 16.

Hinh vi du 3.12 dura ra mot chudi € bao truyén di vi ¢6 cde (E bao khong
udn ta giong nhua & vi dy trude. B o khodng 1réng s€ chi ra (€ bao ndo khong

truyén theo ké hoach dy dinh vii 16 chia thé TRT ra dé bit (€ bao dé truyén ding

khodng cich du dinh,
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Hinh 3.12 : So d0 minh hoa truyén theo kiéu
gilr nguyén khoang cach giita cac té& bao.

Luu ¥ rang diu ra cha bd tao khodng tréng 14 céc t€ bdo truyén di rat déu-
nhau, khong bao gid vi pham khoang cic giita cédc (€ bao. Diéu nay la thuén loi
cho nhitng thigt bi ddn cusi doi hoi dudng truyén ¢6 do bién déi (& diéu khién
dugce. N6 vt quan trong cho nhitng chie ning nhu truyén hinh, truyén tiéng néi
hodc mé phéng dudng truyén thong thudng. C6 mot diém bat loi cha phuong
phdp nay € bdo ¢ thé bi loai néu xdy ra sy biing né s6 lieu truyén. Thuc ra (€
bio dé cé thé bi loai bd hodc bi gan CLP = 1.

3.7.4 Tao khung .

Phuong phap khic dé di€u khién do6 bién 1€ truyén (€ bao cho nhing dudng
truyén nhay cam véi su bién déi 1€ va doi hoi né phii duge diéu khién dé la
phuong phép tao khung.

Tao khung 1a phuong phdp co ban dat cfiu trac déng bd cia khung 1én trén
dong (€ bdo truyén khong dong bd. Nhitng 1€ bio tir nhimg ludng yéu cau chat
ch& vé su bign déi (& phai diéu khién duge s& duge dua vao lich trinh dé duge
xuat phat (ir it chuyén mach mang trong khung déng bo thdn gian ti€p theo.
Né&u ma khung thai gian di ahd, thi bién déi tré 1a ¢6 (hé didu khién duge va tdn
nh#l bang 6 ndt nhan véi do dai cha khung. Phuong phip tao dong kiéu khung
duge minh hoa trén hinh 3.13.

Chite ning nay 1a phit hop véi mo phong mach AALT qua ATM, not ma tai cic

di€ém thu dau cubi chi c6 mot s6 luong han ché bo dén (€ bao dé thu hit nhiing
su truyén bat thudng trén toan mang.
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Khung uvuyén

Hinh 3.13 : So dé minh hoa cho tao dong kiéu khung.

3.8 Quadn ly tai nguyén.

C6 hai ngudn Al nguyén quan trong rat can phai qudn 1y 181 trong cdc mit
ciia mang ATM d6 1a khoang tréng clia bg dém va bing théng cia dudng trung
ké&. Mot cach don gian nhat dé quin ly bing théng cia dudng trung k& do la
thong qua viéc sir dung cdc duomg do VPC. Mot dudng do VPC ¢6 thé chira
nhiéu kénh 4o VC va cdc t&€ bao hoat dong theo dia chi VPI trén tiéu dé. Néu &
moi nit trong mang, viée chuyén mach la thuc hién chi qua VPI thai thi sau dé
chi ¢in 181 ¢a cdc bang thong vio ra cia VPC tuan theo quyét dinh clia CAC la
di. Quan ly VPC la dé dang hon nhiéu so véi viée quéan ly mol déng cac kénh do
VCC.

Luu ¥ rang QoS duge dat boi VCC la nghigm ngit hon nhiéu so véi yéu
ciu QoS trén VPC. C6 thé tudng tuong 1a ¢6 mdt mang ma cac nit chuyén mach
cha mang &€ duoc ndi voi nhau qua cdc VPC cho mdi mot kiéu QoS, tuy nhién
n6 s& nhanh chéng lam kiét qué dia cht VPC néu ¢é nhiéu kidu QoS. Do dé, thuc
hién the nio cho hai hoa [h van dé can phai duge nghién ciu trong nhitng trudng
hop cu thé trong phan thigl k€ mang ATM. Do phic tap va s6 lan thay déi thue
hién viéc 1ap tuyén, héi phuc, do dac ki€m tra ciing gidm di boi viéc st dung
VPC so vii VCC.
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3.9 Quan ly nhanh tai nguyén FRM.

Phén nay dua ra mét vai kid nang hea chon goi chung 1a quan ly nhanth tai
nguyén FRM dé quin 1y bang thong v bo dém mét cich niang dong. ITU-T da
dua ra tiéu chudn goi 13 ““ kiéu (& bao ‘Type (PT) véi 3 bit trong tigu dé cha
ATM. Véi ma héa 1a 110 né duge chi ra ring t€ bio nay duge ding dé quan ly
tai nguyén. Sau day, s& ban v€ 2 loai qudn ly tai nguyén da duge dua ra dé gianh
san nay, gianh sdn bang thong, gianh san viing dém v sau d6 so sdnh nhitng

thuan lgi ciing nhu bat lgi cua 2 loai.

Bit
IR ) |, PT:Kiéu € bao
GFC /VPI VP! L CRC: mi kiém tra 16i CRC
I A ) HEC: Diéu khién 1éi tigu dé
VPI Vel 2 GFC: Ditu khién ludng chung
) S T 71 CLP: Bit uu tign oai bd (€ bao
VCI 3 Pl Nhan d: N
VPI: Nhan dang dudng do
E e N VCE Nhin dang kénh do
VCI PT=110 5 CLP 1 4 grM: Quan Iy nhanh @i nguyen
HEC 5
Chi thi giao thic FRM 6
?
e e O
a
g
Truding dé chi ra céc chitc nang dic biét.
51
Khong ding 52
CRC- 10 53

Hinh 3.14 ;: Dang cua t€é bio quin ly nhanh tai nguyén mang.
3.9.1 Gianh nhanh trudéc bang thong.
Viéc gidnh sdn bang théng viéc dit san mot bing thong 1én mbi ni
chuyén mach trén toan tyén dudng tir diu cudi nay dén diu cudi kia. C6 2 cich

thitic dé dat sidn bang thong dé la: ngay lap titc, nhung khong duge bio dam va
kiéu c6 d6 tré, nhung bdo dam.
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Phuong thie gianh sidn bing thong ¢é do ré bao dam rang bing thong s¢
duoge gianh riéng sin (i dian cudi nay Jén diu cudi kia. Phuong phidp nay duoc
minh hoa trén hinh 3.15.

-_— . —

Yéu cdu
bang thong
[FRM| > o) » [FRM| | e

i (DK) L0K) ->|FRM| LV

v
. Chip nhin |FRM)| <« oK
Chap nhan
[FRM] <

Chfip nhan
|FRM| «
|
P
| b
. . L
L | o .
L | | .
1 F | |

] o )

-~ Yéu ciu bo
|FRM| . . ]
|

Y~ s
{ruc thoi
glan

Hinh 3.15 : Minh hoa cho phuong thiic
gianh bang thong nhanh ¢6 do tré.

Di truéc mot sy bing né s6 lieu 12 mét t&€ bao duoc truyén di d€ biéu thi
rang né yéu cdu duge gianh sin bing thong REQ BW cho mdi mot nat chuyén
mach trung gian trén twyén dudng tir diu cudi nay dén diu cudi kia. Yéu ciu nay
duge su ly thong qua cdc ndt trung gian, nd vira gianh sin bang thong theo yéu
clu vira truyén tiép di yéu cau dé (OK), hoac trong trudng hop thil bai, nd Iy

bo yéu cu dé (NOT OK) hodc tham chi truyén tra lai sy that bai dé dén ngudt
¥
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yéu ciu. Trong trudng hop thanh cong, bang théng da dugc gianh riéng sin rén
foan tuyén & (at ca cic nit trung gian, s€ ¢6 lénh “ Cip bang thong” GRANT BW
trd vé noi yéu ciu. Phu thude vao su k€t thic cha sy bung né théng tin, tai
ngudn nd s gl di mot dién bio gidi phong bang thong ma né sé duoc lan truyén
L6 Ldt ¢d cdc nit chuyén mach, Mot glao thiic truyén tin cdy hoac mot bo démn
thosi gian hiéu huc phai duge thiét 1ap dé dam bio su giai phdng bang thong sé
khong lam mat, hay hong (€ bao. Gidn dé nay s& thm viéc 16t néu chidu dai ctia

su buing no 6 liéu 16n hon thoi gian tré€ do lan truyén kiud hét tin hiéu.

Phuong thitc gianh bang thong ngay ap wic gdm viéc ngudi st dung gl
mot 1€ bao FRM biéu thi véi mang ring s& c6 mot sy bing né s6 ligu di (i€p theo
ngay sau, cling véi nd. Nat diu vao v cdc ndt trung gian 58 ¢ thé st dung thong
tin ndy dé quyét dinh hoac toan bo su bung nd nay duge chip nhan hoic khong
chip nhéan né. Do dé su phét di kidu nay khong duge dam bao do (dic nghén ¢
thé xdy ra & tai mot nit trung gian déin dén toan bo hoic mot phin théng tin bi
hiay bo.

3.9.2 Gianh nhanh truéc bo dém.

Mot tat nguyén quan trong khac ¢é (hé quan ly 1a do (réng clia bo dém
trong céc nit trung gian. Trong kiéu nay clia giao thitc, mot su bing né s6 lién s&
yéu ciu mdt khoang tréng cina b dém duoc gianh san tude trong ndt trung gian
truse khi né di dén nhu biéu thi & hinh 3.14.

Diéu nay ¢é thé thue hién duge bdt mot 1& bao FRM tai diém khdi ddu cha
st bing né 6 lieu, bai trudng AAL, hoic bai dinh nghia trude chiéu dai 16n nhél

cha sur bling nd s6 licu tai thoi diém thiét 1ap rén co sé VPI/VCL.

Hoat dong co ban khi ¢ moét sir bung nd 6 lieu dén mot ndt mang 1a su
kiém tra xem yéu ciu vé kich thude bs dém REQ BUF ¢6 16n hon kich thudc
réng clia bo dém cia ndt dé tai thdi diém dé hay khong. N&u 16n hon, toin bo
st baing no6 s6 ligu bi tr chéi; néu nhod hon oin bd su bing nd s6 ligu dd duge
chép nhan, Ngoati trir viéc mot vii (€ bao ¢é thé bi hong, viée bao ddm toan bo su
biing n6 s& liéu duogce luu gilt tai trong bo dém ciing bao ddm s& khong ¢6 su mat

mit théng tin cia su biing n6 dé tai nit mang.

Trang 86



KIICN 01-10 Pé tid nhinh ATM
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Hinh 3.16 : Minh hoa cho phuong thie
gianh boé dém nhanh ngay lap tic.

3.10 Nhitng phicong phap diéu khién luu luong khdc.

Ciing ¢6 thé c6 mot vai phuong phdp diéu khién he luong khdc nita. Su
dinh nghia thém cdc tham s6 lwu (héng, cai thién nhitng chidc nang kiém tra, tao
dong luu thong, vu tién hang chd dang duge phat rién va dua vao sdn phdm. C6
mot vai phuong phdp s& duge dé cap dén & chuong diéu khién sur tac nghén ciing
duge sit dung cho muc dich diéu khién lun lugng. Viéc str dung su loai bd (€ bao
duge chon sin dua trén bit wu tién bi loai bd CLP cho phép diéu khién luu luong
duge chon lua sir dung.
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4. DIEU KIEEN 'l‘[i() NGHEN LUU THONG.

4.1 Tom tdt.,

Chuong ndy di dinh nghia khdi niém tic nghén 1 khi ma nhu cdu vuot
qua khd ndng tat nguyén cung cip, Giong nhu sy dch tic giao (hong, tic dong
nay ddn dén su giam thong luong truyén va tang thoi gian té. Tic nghén ¢ thé
xay ra ¢ nhiéu mdc dé trong khong gian cting nhu thoi gian. VE thai gian, (ic
nghén cé thé xdy ra & mic 1€ bdo, mic bung nd s6 lieu truyén, mic goi noi
~ dudng. VE khéng gian, tac nghén ¢6 thé xdy ra & mot nit ndo dé hodc trén nhiéu
ndt mang khdc nhau. Cdc so do dléu khién tac nghén duge phan loai theo mic

thn gian va theo kiéu chung. Quén ly tac nghén 1a ¢6 gang dé€ cho tic nghén

khéng bao git xdy ra, mac do k& qud cia né la gidm hicu sudt st dung cida

mang, ciing nhu ting gid thanh stt dung. Cac s d6 tranh khoi su (e nghén 1a sur

8 gang hoat dong trong vang bi tic nghén nhe dé bio dam nhan duge higu suat
str dung mang cao hon, né [am viéc tai diém sdt véi diém [Am viée (60 wu clia

mang. Va cudi cling gidi tod tic nghén ¢6 nhiém vu la dua mang ra khoi trang

thdi tdc nghén nghiém trong trong trudng hop 2 ki¢u trén bi that bai, trong mot

vai trudng hop né xu by kha quyét liét.

4.2 Dinh nghia diéu khién tdc nghén.

Phin nay s& giof thieu thé nao la tic nghén thong qua nhitng vi du thudng
ngiy trong cudc song, va sau dé trinh bay c¢é tinh khoa hoc hon déi véi tic
nghén trong ATM. Tiép theo la cdc théng s6 cha cdc loai cla so didu khién tic
nghén ciing dugc gisi thiéu. Cusi cling Ia céc loai cla sa dé diéu khién tac nghén
va so sdnh v& sut hoat déng ctia cic so d6 diéu khién dé vai nhau,

4.2.1 Dinh nghia su tic nghén.

Rat nhiéu nhitng vi du vé€ su tic ngh&n ma ta vap phdi trong cude séng
hang ngay dé 1 su tac nghén giao thong, chd x€p mdt hang dai  d€ mua bdn
hang hod, mua vé xem phim hay béng d4, hodc don gidn chi 1a sy x&p hang dé
gl xe & trudng vao diu gid hoc.

X

Su tac nghé&n duge dinh nghia chung I1a tinh trang khi nhu c¢du vuot kha

ning cung cap trong mdt khoang thoi gian nho dé. Hay tré lai vi du vé su tic

Trang 88



KHCNGL-10 Dé i nhdnh ATM

nghén giao (hong. Tac ngh&n xdy ra vi $6 616, xe may dang sti dung (rén dudng
(nhu cdu) vuot qud s6 616, xe mdy ¢6 thé chay trén dusng (khi ndng cung cap)

tal thai cao diém (mot khoang thai gian nao dé).

Trong trudng hop ATM, su tic nghén duge dinh nghia 14 tinh trang tdi
thong tin mudn truyén di (nhu cdu) 10 ngudi st dung dén mang da dat dén hoic
vuot qui gidi han thiét k& cia mang dé bdo dam chat luong dich vy QoS nhu
trong hgp déng luu théng. Cii nhu cdu ndy ¢6 thé bi virot qua gidi han thiét ké
Lai nguyén bot vi liliunguyén dii by diang ky dong nhiéu hon (overbooking) hoac
do ¢6 su hong hoc nio dé trong mang.

Trong mang ATM nhiing tai nguyén ¢6 thé bi tac nghn bao gdm cic céng
chuyén mach, céc bo dém, dudng trung k&, cdc bo xir Iy 1dng twong thich ATM
(AAL), va & cdc bo xit ly diéu khién chdp nhan cude ndi (CAC). Tai nguyén &
not ma nhu ciu vugt qui  khd ning duge goi 1a diém 1ac nghén (Congestion

point}, cé chai (Bottleneck), hay diém bi that lai (Constrain).
4.2.2 Nhuang yéu to tdc dong dén tic nghén.

Mot s6 dic tinh coa cic chuong trinh tng dung ¢é tdc dong t6n anh hudng
dén su 1ac nghén nhur: kiéu k&t n6i, chinh sach phat lai, chinh sdch xdc nhan, sy
ddp dng va diéu khién dong théng tin. Di déi véi cic dic tinh cla chuong trinh
tng dung, cdc dac tinh cta mang cing anh hudng dén su tic nghén ol
chiénluge hang chg, chinh sach k&€ hoach dich vu, chién lugce loai bd té bio, chon
dudng, tré lan truyén, (ré do xtr 1y va kiéu k&t n6i.

K ~

Tac nghén cling cd thé xdy ra & vai mic nhu di néi & chuong trude, Tic
nghén ¢6 thé xdy ra & mdc 1€ bdo, mic bing nd s6 liéu truyén, hoac & miic goi
nod1 dudmg. Tac nghén ¢6 1hé xAy ra & rén mol i nguyén hoic ddng thai o 1hé
& trén nhiéu tai nguyén cia mang. Mang ¢é nhiém vu phit hién su tic nghén dé
chi thi, phan héi hoac thong bdo.

Su phidn Ung lai tic nghén cha mang ¢é thé xdy ra theo (hai gian hoac
khong gian. Su phan dng theo thoi gian ¢6 thé dua trén co sG (€ bao, su bung nod
50 liéu, hoac miic goi ndi duding. Theo khong gian, su plidn tng ¢6 thé thue hién
tai mot nat chuyén mach, tal ngudn thdng (in, tai mdy thu, hodc tai mot loat nit

chuyén mach .
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Dinh nghia hél ra duge (At ¢d cic van dé cha didu khién tac nghén 12 vl
kho khin vi né 1 (6 hop chia mol loat: cic dic tinh chuong tinh dog dung, dic
tinh mang, cac mic cta phat hién 1ic nghén va phin dng. Mot so do diéu khién
tac nghén cé thé Jam vice 161 doi vidi mot chuong trinh dng dung vi dac doly
mang tai nuic ndo doé, nlumg né lai ¢6 thé lam viée khong 16t cho nhitng chuong
trinh ung dung va cde dac tinh khidc....

bidu khién tic nghén trong mang bing rong dang v luon 1a mot van dé

dugce quan tdm nghién ciu,
4.2.3 Sy thuc hién viéc diéu khién tic nghén.

C6 hai cdch do ludng co bin dé nghién ciu tac nghén doé 1 thong lipng
hitu ich (Uscful Throughput) va dé oé thie (Effective Delay). Thong lugng hit
ichi duge dinh nghia 1a thong luong thare su nhin dude tar chuong trinh ding dung
dau cudi. Vi dy, chuong trinh dug dung truyén di mét [lile, néu trong qua tiinh
truyén, mot géi (packet) bi indt dan dén né (va ¢6 (hé 1a nhiing packet khac phat
sau nd) phai bi phit lai. Mac dau ring mang ATM di truyén dugce it nhat vii &
bio lién quan dén packet bi mét dé (v ¢ thé vai (€ bio fién quan dén céc packet
truyén sau nd), nhung né thue su 1a khong ¢é ich cho chuong trinh tng dung, do
d6 Lt ca cide 1€ bao phai bi phdt lai. Ciing giong nhu vay, do tré thuc khong phii
la do ué lien quan dén Jdo 1€ 1an diu tién cua mot packet duge g di khong
(thanh cong ma la khodng tir lic phdt di lan dau cho dén khi nhédn 161 hoan todn

tal diu cudi.

Thong luong hitu ich v dé (€ thue coa mot sé dng dung ¢ thé giong hét
nhu cia mang ATM. Vi du, tiéng nét (voice) va hinh anh (video) duoc mi hod
dé chip nhan hoat dong ké ca khi ¢6 su mat mdt théng tin rong khi truyén va do
vy khong cdn phat lai khi mat, vi vay thong fuong hitu ich va d6 ué thue 1
giong nhu cta mang ATM; 3L nhién L chi ¢6 suw mit vii tré vong gi6i han cho
phép 1a ¢6 (hé chap nhan, néu vugt qua din dén (iéng néi va hinh anh thu dige

khong thé chap nhan.

Trén day 13 hai vi dy dai dién cho hai chuong tiinh tng dung khdc han
nhau v& do nhay cdm &1 su mit mat thong tin, vi du dau 1a cho truyén file thong
tin va vi du kia 1 gidnh cho truyén tiéng ndi, hinh anh. Chidng s€ duoc st duny
trong sudt phén con lai cha chuong ndy dé minh hoa trong cdc so dé diéu khién

thc nghén.
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Khi tac nghén xdy ra, ¢ hién tugng rat quan trong duge goi 1a congestion
collapse (su sup dé bai tic nghén) ¢o thé xdy ra nhu hinh 4.1, Luong tal muon
duge truyén tang din 1én, di dén vinmg tac ngh&n nhe, noi ma luong tai truyén
thuc su bi han ché bot tai nguyén mang - bang thong va bo dém le nay da da
t61 ghd tri [6n nhat. Do i mudn truyén van tiép we tang lén ddn (61 tic nghén
nang né, din dén luong Lai thue su e (he ruyén duoc gidm boi sur yéu cdu phit
lai cua chuong trinh (ing dung do mil hodc qud 1é so véi yéu ciu. Su gidm mél
cdch ddng k€ (A1 truyén trong ving tic nghén niing né dugce goi 1a su sup dé tai
diém tac nghén. Su sup dé nay duge quyét dinh bsi cd chuong trinh iing dung va

dac tinh mang.

v
4+ P — ; .
Khong ¢é 1iic nghén rac nghén nhe Tac nghén ndng
- Lot | --l - : : -
! i
: i Ly wong
: |
= :
5 )
g\ e Rat nhay ‘ <
2 g : cam vdai sy . K
i_‘_"a // i mét 1€ bao i \
’ ‘ ‘uven lfile d A
e Ca s _ (truyén lile) I - Gidm vdi sur
bieu khign tic nghén : ‘ AL 1€ bao
-7 ST T R i (vaice, video)
Tranh tac nghén | "
— ; - 1‘
GHAl (04 tde nghén
- i : - -
E_

— {
Fai muodn truyén

Hinh 4.1 : Su d6 cae viing tic nghén
va sit sup dé truyén tdi trén duong truyén.

Xét viéc truyén file 1a mot phuong thiie rat nhay cam vé 14i truyén (foad-
sensitive) ¢ noi ¢é su sup do bai tic nghén. Ta ¢6 thé thily dudng dé thi chay
thang xudng trong viing tic ngh&n nang né, do béi viée phit lat nhitng thong tin
bi mat, lam A mudn duoc truyén di lai cang ting thém, din dén tinh trang (ac

ngh&n cang rd nén tram trong thém.

D61 v6i vi du truyén (i€ng ndi hoac hinh anh, viéc mé hod tin hiéu da lam

ting khad nang chiu dung d6i véi sy mit mit, rén d6 (hi trong vin con ¢6 kha
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4

nang chdp nhan dugce cho dén khi ty 1& mit mdt thong tin 1a khong thé chip nhan
duge nita.

Mot cich ly tudmg 1A gilt cho (6¢ dé truyén tai cdc diém cé chai 1a khéong
ddi, bang gia tri 16n nhit ma né ¢ hé.

4 . . .
Khéng ¢6 tac nghén Tac nghén nhe Tac ngh&n nang
,.4- s B e e LI T 7‘ b} -‘ .- . - - ..

| .

:§ l}ﬁ[ n?‘;y

ol ! cdm VT s

= | mét 1é;bfm

B | - (truyénifile)

& i /

=} ! i ‘ /

-~ : ; / i

kﬂd s . = -~ 1 E i

o bDicu khién tic nghén :
I( 3 :
Trdnh tac nghén ' /
: /!
= : > H Ly tudng

| ‘)'. . - . ..
i 1
j Gifii tod tac nghén
| e ° .

T4 muén truyén
Hinh 4.2 ; Hi¢u qua cia tic nghén déi véi do tré.

Trong viing tic nghén ning né, viéc gidm QoS cb thé xiy ra d6i véi chc
tham s& tré va hé s6 mat théng tin, Hiéu qua cha cdc so dé diéu khién tic nghén
c6 thé duge do bang do tré, va mat mat 1€ bao c6 thé 1a bao nhiéu, véi mot luong
vuot qué gid tri thi€t k& t6i han cla tai truyén dugc minh hoa trén hinh 4.2.
Nhiing chuong trinh tng dung rit nhay cam vdi tdi truyén c6 do (r€ va mat ting
Ién mot cach rdt rd r%mg'tai viing (Ac ngh&n niang né xay ra. Cic chuong trinh cé

“su han dinh mat mét (Idss—limitted) van ¢6 thé (i€p tuc 1am viéc duroc cho dén khi
dén diém ngudng bit ddu su tc nghén nang né. Do dé ¥ wéng cha chwong trinh
~diéu khién thc nghén 1a gidi han do (& vA mét mat tai tAt cA cdc gid tri cia 4l

mudn truyén, Hinh 8.2 minh hoa xu huéng chung ctia do tré va mat mat deéi voi
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tdi truyén. N6i chung dé tré€ cé quan hé (uyén tinh, vi d6 mat mat ¢ quan hé
logarit.

4.2.4 Phan loai diéu khién tdc nghén.

Thuat ngit cho viéc phan loai cia diéu khién luu théng vi tic nghén I
khéc nhau. Chwing ta da chon nhiing loai sau day nhur 1d mot phuong tién dé kéi
clu cong viéc trinh bay k§ thuat diéu khién tic nghén rong chuong nay. Cac loai
ctia su ddp (ing véi su tic nghén la: quan 1Y tac nghén, trinh tac nghén, gidi toa -
héi phuc tic nghén. Cic cong viéc nay cé thé lam viée & miic t€ bao, mitc bing
né s6 liéu truyén, hodc mdc goi k& ndi nhu minh hoa trén bang 8.1, ma né l1a

- kim chi dudng cho viéc phéan tich cdc phan con lai cua chuong nay.

Bang 4 .1 : Bang phan loai va cic miic
trong diéu khién tic nghen.

Phan loai Miic t€ bao Miic biing nd s6 liéu |  Miic goi néi dudng
Quanly | Dung UPCloai bé | Phan phdi {ai nguyén | Thiet k€ k§ thudt
| ' o B ~ jmang
Tranh EF(I, [ Diéu khién ludng | “Overbooked” CAC, i
khoi Diing UPC danh ddu | theo clra s8, t6c do, | Cdim khong cho goi

. | Credit ' noi -
Gidi tda | Loai bo t€ bao dugce | Phan hoi su mél Huy bo dudng,
N " {chon, s dung UPC nhitng thd tuc khai
linh déng thac mang

biéu khién qt:én 1y tac nghén (congestion managelﬁent) s€ hoal dong &
ving khong ¢6 tic nghén, né ¢6 nhiém vu ¢4 gang dé khong bao git thong tin di
vao ving tic ngh&n nhu trong hinh 8.1 va 8.2, Diéu nay bao gém cd viéc phan
phdi i nguyen, loai bd (& bao thong qua su diéu khién tham s6 sir dung (UPC),
.chap nhan cudc nbéi véi bao dam hoan toan 1a cac tham s6 s€ tuén tha ding (fully
booking), bang thong, diéu khién chip nhan cudc ndi (CAC), va k§ thuat mang.

Tranh thodt khoi tic nghén (COH}DESIIOD dVOlddI’lLG) ta mét loat cic ky
thuat, thdi gian thuc, dé ngan chin va héi phuc ur su tic nghén, khi khéng may
ma nhu ciu truyén théng tin (67 da gitta cdc dudng bi tring nhau hodc khi mang
bi qua tai. Vi du nhu né duge str. dung khi ¢6 nhiing nit hodc/va dudng truyén bi
héng. Nhimg thi wc trdnh khoi tic ngh&n thudng hoat dong xung quanh giao
diém giita ving khong bi tic ngh&n va ving bi tic nghén nhe va trong ci ving
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tic ngh&n nhe nhu trong hinh 4.1 vi 4.2, Trinh khoi tac ngh&n bao gém su hién

thi su tic nghg&n & phia trude (EFCH), st dung diéu khién tham s6 stt dung (UPC)

dé danh déu bit wu tién bi loai bo (CLP), viée cho phép nhiéu han kha nang cia

mang dé quan 1y (overbooking) cia diéu khién chip nhan cudc noi (CAC), ngin
chan CAC, hoac diéu khién ludng thong tin.

Nhitng thi tyc cha giai 104 tic ngh&n (congestion recovery) dugc khéi
dong dé ngin chan su tic nghén din dén su suy gidm manh mé chit lugng dich
vu QoS clia mang cung cfp cho ngudi sit dung. Nhing thi tuc ndy duge khéi
dong khi mang bat ddu nhén biét duge su mit va 1€ tang 1én mot cdch 16 rét do
. tac nghé&n. Giai toa tac nghén bao gdm viéc loai bd nhitng & bao di dugce chon,
x€p dit mot cdch nang dong lai gid ui cta cdc tham s6 UPC, cit mot vai két ndi,
va nhitng thu tuc hoat déng khic.

4.3 Qudn ly tac nghén.

Quén 1y tdc nghén ¢6 ging dé bao dam ring tdc nghén s& khong bao gid
xdy ra. Vi du, cdch quan ly tic nghén cla chiing ta 1a khong di lai vao gid cao
diém hoac ta dgi cho dén khi biél chéc ring chi ¢6 vai ngudi dang xép hang cho
mot dich vu nao dé ma ta mudn st dung,.

Trong ATM ¢6 mot s6 cdc phuong phép quan 1y tic nghén nhu sau :

» Phan phoi tai nguyén |

.o Ding diéu khién than s8 sir dung (UPC) d€ loai bod
o Diéu khién chiip nhan n&i dutmg (CAC) theo kiéu “fully booking”

» Tinh todn ky thuat mang
4.3.1 Phan phoi tai nguyén .

C6 mot cach dé didu khién tac nghén dé 1 trdnh n6 hoan toan. Diéu nay
6 thé 1am duoc baéi sy phan phai thi nguyén mot cach phi hgp. Nhitng ngudn tai
nguyén do la: '

e Dung luogng dudng trung k&

s DO tréng cia bo dém

e (Cdc tham 6 UPC/NPC

e Céc tham s& duong do (VPC)

Néu hoat dong ki€m sodt cia UPC Ia viéc loai bo cdc t€ bao vuot qué toc
do dinh va (at cd chc dudng trung k€& va bé dém duge phan phéi cho lam viée &
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t6¢ do dinh, thi tdc nghén s& khong (hé ndo xdy ra. Thi€t k€ ndy ¢é thé duge mé
rong ra dé xir ly cdc trudng hop cha nhing mang ¢6 sy ¢6 hong héc; rong diéu
kién binh thudng né lam viéc ¢ ché do du thira tdi, dung lugng thira d6 duge du
trit dé phan phoi cho su héi phue khi cin thiél. Mic dau diéu ndy wdnh hoan toan
dugce tinh trang tdc ngh@n, nhung 8 rang 1a hiéu qud st dung clia mang 1a rit
thip, tang gid thanh sl dung mang. Do dé né chi ¢é thé &p dung duge trong quéan
Iy cdc mang LAN not ma gia thanh phai 1 cho su truyén din va cdc cong thong
tin 1a kha ré. '

Mang s& quyét dinh tai nguyén duge phan phéi phi hgp theo chit luong
dich vu QoS . Vi du, né cho phép: duge hay khéng tai nguyén s€ dugc phan phoi
dé xu 1y dong t&€ biio ¢6 CLP = | . N6 ciing ¢6 thé bs wri ddy dd tai nguyén dé
thuc hién cho yéu cau tron cdc dong 1€ bao clia cdc loai QOS mong mudén. Chic
nang cua bo chap nhian néi duong (CAC) 1a quyél dinh cho ting cudc goi xem
cudc goi dé ¢6 duge c¢6 duoc chip nhan hay khong dua trén co s (Al nguyén san
sang ¢6 thé duoc sit dung trén mang. Tai nguyén cho tdt cdc cde loai QoS c6 thé
[a bo nhd don ding chung, nhung ciing ¢é (hé chia ra timg bo dém riéng biét dé
dat duge su cdch biét gitta cic loar.

4.3.2 Su loai bé t€ bao ciia UPC.

UPC hoat dong nhu 4 canh sdt giao théng tai diém vao cia mang. UPC
véi khd nang loai bo (& bao khong tuan tht ¢ ging dé bio dam rang tac nghén
khong thé xiy ra néu cdc tai nguyén duge phan phéi ddy di nhu da néi & phin
trén. Nut ddu tién trong mang thuc hién UPC, do dé dong hwu théng ma nd ¢
thé tam tc nghé&n & khong duge chip nhin vao t6i mang, néu khong né ¢ khi
nang 1am (ac nghén cédc nit khdc trén tuyén dudng di cha nd. Su loai bd cha
UPC ciing ¢6 thé duoc sir dung ciing véi viée overbooking, mi trong truomg hop

nay, tic nghén bén trong mang 12 lai ¢é thé xdy ra.

!

4.3.3 Piéu khién chap nhan noi duong CAC theo kiéu - Fully
Booking.

Téc do truyén té€ bao PCR, t6¢ do truyén t€ bao SCR va kich thude su bung
nd s lieu 16n nhat MBS cho cdc dong CLP nhu duge dinh nghia & trong hep
déng luu thong cé thé st dung dé chi&im git chd inodt cdch day da (fully
booking) cdc bo dém, dudng trung k& va nhimg tai nguyén chuyén mach cda

mang. Diéu ndy ddm bdo ring tham tri néu til ca céc ngudn s6 lidw duge ghi di
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trong truong hop xdu nhal, chudi (€ bio wan thi cic tham 6 trong hop doéng
luu (hong vin ¢ thé dat duge nhiing chill luong dich vu QoS nhu d cam kél.
Viéc lam ndy duoge goi 1a su didu khién chap nhan néi dudng CAC theo kiéu
“fully booked” béi vi cude goi chi duge chap nhin khi né cé cdc tham s0 théng
luu dam bao s& khéng lam 4nh hudng dén QoS cha tat ci cic k&t néi khic.
Nhimng tham s lun thong phai dugc tuan theo UPC.

4.3.4 Tinh todan ky thuit mang.

Mot phuong phdp d€ phan phéi tai nguyén mot cach hiéu qué 1a dua co sb

trén nhitng quyét dinh tir nhitng k& hoach, phuong hudng cé tinh lich sk, 1au dai.

- Day la phuong phép duge sir dung trong hau hét cdc mang 16n hién nay. Nhiing
kiéu quyét dinh ndy bao gbém cé viéc khi ndo, & déu s& lap dat hoidc nang cip
cdc nut c;huyén mach hodc dung lugng dudng trung k€. Cic do dac théng ké
khdc nhau vé heu théng va hoat dong thuc su ¢6 thé duge thu thap dé ¢6 nhitng
théng ké chinh xdc vé cdc ngudn s6 liéu, 16 1a co s& cho thudl todn vé k& hoach
hod mang Tusi. Khéng c¢6 mot tigu chuin hod nao trong liinh vue niy va do dé

né la quyét dinh cla nha cung cip dich vu mang.

4.4 Trdanh khoi su tdc nghén CA.

Giéng nhu trong cudc song hién dai tifp ndp va voi vi, ta ludn phai co
gang dé di dau dé chi trude hodc sau gidy cao diém ti chiit. Hoac gidng nhu khi ta
mudn dén san bay chi trudc gio bay cang it cang 16t dé da phéi dot, nhu vay ta 16
rang ti€t kiém duoc thdi gian cho nhimg cong viéc khac. Cling ¥ tudng nhu vay,
trong quan-1y mang ATM, ngudi ta ¢d ging dua vho sit dung dugc hét cong suil
stt dung cho phép trén mang va nhu vay luu thong trén mang phai ludn dat dugc
hiéu sudt truyén cao nhAl.

Thoat khoi sy the nghén 12 su 8 gang thoat ra khoi su tic ngh&n nghiem
ir(_)ng - nhung vAn cho phép tai muén dugc truyén di (61 ving cé su tic nghén
nhe. N6i cich khdc vin c¢6 gang hodt dong tai sat diém bar ddu su tic nghén
nang né. Trong phan nay ta s& nghién ctu nhitng phuong phdp trdnh thoét khoi
tic nghén sau:

e Bdo hiéu c6 su thc nghén & phia trude (EFCI)

e Sk dung bo diéu khién tham 6 st dung (UPC) dé danh dau
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e biéu khién chap nhan néi bing phuong phdp chap nhan néi cao hon 1ai
nguyén cé trong mang d¢ lang khd ning qudn 1y, hieu sudt mang
(overbooking)

o Cam cic cude gol 161,

e Diéu khi€n luéng théng tin bing phuong phdp diéu khién clia s6
(window), t6¢ do va tin dung (credit).

4.4.1 Bao hiéu ¢6 sy tic nghén § phia trude EFCI.

Mot phan t chia mang & trong trang thdi tac nghén cé thé dat tin hiéu bdo
hiéu 6 su 1dc nghén & phia trude (Explicit Forward Congestion Indication -
EFCI) 1&n truong “kiéu 1€ bao™ ( type) cha phin tieu dé ciia cdce € bao di quu nd.
Bdo hiéu dé s& duoc cdc nit chuyén mach (iép theo hoac thiét bi ddu cudi sir
dung. Phin tr mang s& dat EFCI vio 1€ bao khi ma ngudng cia bo dém bi vuol.
Chi y kiéu (€ bao bi dit EFC1 s& chi duge thuc hién trong nhing 1€ bio sé
khong bi loai bo, va do dé nd ¢d kha nang thoar khoi ving bj (ac nghén dé tGi
noi cin thong béo. Nhimg phin tr clia mang khong & trong trang thdi tic nghén
khéng Lhé sita doi trudng EFCH i lic né duge dang dé thong tin lién lac gifia noi
¢6 1ac nghén 161 didu cudi thu. Viéc sit dung EFCI boi nhitng giao thic cao hon
hién gity chua ¢6 chudin héa. |

Viéc str dung EFCI cling giong nhu & Frame Relay ¢6 bio hiéu tic nghén
duoc goi la thong bdo ¢6 tic nghén dang & phia trude (FECN), nhung trong ATM
lai khong c6 thong bao ¢é tac nghén & phia sau (BECN). Mot ly do ma ATM
khong ¢6 BECN la do n6 duge biét chic ring giao thic chuong trinh dng dung &
dau cudi thu ¢é thé thong tin véi giao thic & diu cud nguédn phit dé ra lénh
gidin 16c do phdt néu phat hien mang dang bi tic nghén. D& ci hai huéng bio
hiéu tic nghén wong fu nhu Frame Relay (FECN va BECN) 1a khong can thiét
do né chi ¢6 thé sit dung duge & giao thic cao hon nhu giao thic didu khién phét
TCP. Mot tinh trang wong w Frame Relay cling ¢ the xdy ra trong ATM d6 L
bit EFCI khéng duge Sir dung tai nhiéu hé théng ddu cusi bai diéu khién thue su
dong tin hiéu truyén lai nam & cic giao thic & 16p cao hon hodce chuong trinh
ing dung. Cic bit EFCI nay duge dua dén cdc thiét bj / hé thong trung gian nhu
12 Router trude khi dén duge ngudn s6 ligu nguyén thuy diau tién ma nd la
nguyén nhan gay ra tic nghén. Vi viy néu giam 16c d6 cha thigl bi trung gian

nhu Router ma giao thic khang ché chuong trinh nguén gay ra tic nghén lai
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khong gidm 16¢ do, s€ din dén sy mit 56 ligu & ngay tir thiél bi trung gian dé.
Ngay nay cic Router'dd cé thé théng ké duoc s6 cha cic dién tac nghén thu
dugc, nd 1 rit ¢6 tac dung trong lam k& hoach mang,

———— e e
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Hinh 4.3 ; Thi du vé diéu khién phan hoi.

Mang ¢6 thé sit dung EFCI clla ATM va mot théng béo tic nghén khong
duoc chudn hod gidng nhu BECN clia Frame Relay trong mot vong hoi tiép nhur
minh hoa trén hinh 4.3. Néu tac nghén dugc phat hién & dau dé trén inyén dudng
truyén, bao gédm ca 1ic nghén trén dudng ra dugce chi ra (rén hinh v&, inét biic
dién théng bdo tc nghén dugc phan héi vé 16i nat chuyén mach goc ban diu.
Nut chuyén mach nay cé thé gidm t6c do dich vu trén dudng truyén dé, loai bd
cdc t&€ bao di duge chon, Hodc tic dong (di ngudn s6 litn ma né nguyén nhan
cha tac nghén dé gidm t6¢c do dé phuc héi mang ra khdi tic nghén. Két qua
mong doi 13, thong luong hitu ich, vi du la chuong trinh Gng dung truyén mot

file, s& khiong bi dnh hudng xau cha su tic ngh&n nhu trong biéu dé.

Phuong phdp.nay chi ¢é (hé€ thuc hién duge néu khodng (hdi gian tac

nghén 1a khong 16n hon do tré coa mot vong lan truyén; néi mot cdch khic 1a tac
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nghén ¢6 the bi y&u di trong thdi gian vong diéu khién hoat dong. Trudng hop (6
nhét s& 1a so do hoi tiép 1am viéc véi mot ddu vao s6 liéu ¢6 chu ky gin bang véi
thoi gian cia vong héi 1i€p. NG 1 lam viéc (6t véi sur qua (4t lau dai ma nguyén
nhén la do mét dudng trung k&€ hodc mot mit mang bi hong tai ding khoang thoi
gian ban ron cha mang. Diéu nay din dén két qua 1a sy tic nghén duoc duy tri
trong sudt thoi gian hong, Trong truong hop nady diéu khién héi 1i€p cé thé 1a
moét ky thudit ¢6 hiéu qua cho viéc phuc héi tiv tic nghé&n va chia sé su hur hong

déu ra cho cic tai nguyén mang khic.
4.4.2 Bo diéu khién tham s6 sir dung UPC danh dau.

Bo diéu khién tham s6 st dung (UPC) khoi diu chi lien quan dén dIdu
khién Iuu lugng, nhung ciing c6 thé ciing lién quan dén su tranh khéi tac nghén.
Mbél trong vi du 1a UPC s& ddnh diu céc € bao boi viéc déi bit wu Lién bi loai bd
(CLP) téi chi thi nhu 1a khéng tuan theo hop dong luu thong (CLP=1). Viéc nay
dugc thue hign doi vai su luu thong vugt qua tham s6 thong lugng ma dugce chip
nhan boi mang, nd 1a :1guyén nhin cta tdc nghén ¢é thé x4y ra. K§ thuit tranh
khoi tic nghén duge sir dung ciing v6i cic ki thuét twong fing khéc ciing phii
duge dem ra sir dung nhur k§ thuat loai bd 1€ bao di duoc chon (bang cdch ddnh
d&u) hodc sir dung kha ning bién déi linh dong ctia UPC dé héi phuc tir trang
théi tac nghén.

4.4.3 Diéu khién chip nhin cuoc néi CAC theo kiéu -
Overbooking.

Trong viéc khai thac mang, mot hinh thic nang dong hon, hién qua hou la
k¥ thuat chap nhan cudc ndi hodn toan theo cdc tham s6 thong luong (fully
booking) clia didu khién chap nhin cudc néi CAC da duoc miéu (4 phin trude 1a
k¥ thut “overbooking” - mot thuat ngit rit hay duge diung trong dat vé gitt ¢chd
cla nganh hang khong ma ndi ndm na la tang chd duoc dat trude lén hon kha
nang c6 thé chia mdy bay dé quan ly, bio dam it ghé thira nhal trong chuyén bay
(do ¢6 nhing khich dat chd truéc ma khong di ) nhung lai khong ¢6 khach bi
tinh trang khong c6 chd).

D61 véi ATM, “overbooking” la nhitng dudng duge k&t ndi yéu ciu cac
tham s6 théng luong, nhu té¢c do dinh truyén € bao, 12 16n hon nhiing gia tr
dang dugce st dung trong phan 16n thoi gian ding. Khi mot s& 16n cac dudng nay

cling dung chung mot ngudén tai nguyén, s& 1a khong may néu nhu ching may c6
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nhiéu dudng bi tring nhau vé miic do, thdi diém yéu cdu ding t6i da. Do do s&
c6 nhiéu cudc két ndi dudmg duge chip nhan hon tham s6 théng lugng ¢é thé cho
phép cho dén khi vin dat duge chi tigu chit lugng dich vu (QoS). Piéu nay hoin
todn ¢6 thé dal dugc néu ta ¢é théng s6 du bdo thong ke vé hoat dong clia ngudn
phat s6 ligu dé tranh cho sy tring hop vé thoi diém, ma nhu ciu ding 16i da c6
thé x4y ra. Tuy nhién khong (hé tign dodn hét cdc kha nang va dé tranh khoi su
tac ngh&n c6 thé xay ra, khi sir dung CAC véi k¥ thuat overbooking ciing déng
thoi phdi sir dung cdc k¥ thuét gidi tod tic nghén khiac nhu sit dung kha nang
bi€n déi linh dong ctia UPC d€ cit dudng kél néi.

4.4.4 Sy ngan chan cac cudc goi.

Truge khi mang trd bi thanh tic nghén ning né, bo diéu khién chip nhan
ndi duding CAC c6 thé s& lam mot viéc don gian 1a khéa lai khong cho phép bat
ky cudc goi méi nao duge chap nhan. Mot thi du don gidn dé hiéu van dé nay,
nhu & trong mang dién thoai, khi nguoi ta mudn ngan chin cdc cude goi méi
vao, ngudi st dung s& nghe thay tiéng (4t tit nhanh dé€ bio ban khi ta nhac mdy
dinh quay sd. Phuong phép nay duge 4p dung dé tranh sy tc nghén niang né cho
cic dich vu hudng lien két, né khéng duge 4p dung cho dich vu huéng khong
lien ket.

4.5 Trdnh khdi tdc nghén bang diéu khién ludng liu thong.

Rat nhi€u chuong tiinh thong tin truyén s6 liéu ¢ mong muén duge lam
viée trén bing thong cang 1dn cang 161, do dé né ludn ¢6 gang hoat déng lién e
trong trang thdi hoi bi tac nghén. Céi y wong co ban & day 1a (a1 truyén di chi
duoc giam trude khi ¢6 su mit mét xay ra trén mang, do dé s& dat dugc théng
luong 16n nhat ma kRhéng bi mat mat thong tin, Nhung viée 1am nay ciing phai
bao dim ring ngudi sir dung duge cong bing trong viéc chién bang thong sir
dung. Néi mot cach khdc 1a khong thé dé mot ngudi sit dung hél toin bo bang
théng tai diém ¢d chai, n€u nhu cé mot vai ngudi sir dung cing mudn gianh 1dy
né. Thém vio dé, nhitng ngudi st dung tudn theo ding hop dong Twu thong phdi
duoc tach ra khoi anh hudng cha nhiing ki€u dudng str dung qud tai.

Tén goi chung cho viéc can bing nay goi la diéu khién ludng. V& ban
chat, né 1 diéu khién dong s6 liéu mudn truyén vira dir dat 16i thong lugng (01
da, sdt ngudng chiu dung duge cha kha nang tai nguyén cia mang, vél do mat
mét 4t nhd. D4y chinh 1a su phéi hgp giita mang va ngudi sir dung. Mang s€ luu
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¥ v&i ngudi st dung vé tinh trang tac ngh&n mot cach lién tuc, va chuong trinh
Gng dung cha ngudi str dung s€ gidam dong s fiéu mot cdch tuong tng. Khi
mang cé kha nang ddp fmg, ngudi sit dung s& c¢6 (thé wr do tang 6¢c do truyén s6
lidu dén t8c do da hop dong.

Bay gio, ta s& nghién ctu 3 phuong phép cfia diéu khién dong sé liéu, dé
la: dua trén co s& cira s6 truyén (window), trén co s& t6c do, va trén co s& “ Tin
dung 7 (credit). Diéu khién dong s6 liéu dua trén co sd clra sé (window) 13 su
han ché s6 luong phat ra cta ngudn phat s6 lidu (duge goi 1a window) va diéu
chinh mét cach nang déng kich thude cha clra s6 dua trén co s& phan héi cha
mang. Piéu khién dong s6 lidu dua trén co s& t8¢ dd 1a sy thich nghi mot cich
ning dong toc do phat ra cha ngudn phit tin hiéu dua trén co s& sy phan hdi ciia
mang. Diéu khién dong s6 lieu dua trén co s& “ Tin dung ” (Credit) 13 so dé bao
dam phdl trén co s6 tai khodn ¢6 dugc cdp (i mang dén thiét bi cudi, cho phép
ngudn tin hiéu duge phat. '

Cdc phuong phap ndy ¢6 mét diém chung [A né déu c6 gang diéu khién
lubng s6 liéu tir nguén phét d€ tranh su tic nghén nang né trén mang. Diém khdc
nhau cta ching la cach thong bdo phan héi, chi thi tic nghén duoc phat ra ra
sao, vi 1am thé nao dé c6 thé tranh duoc tc nghén.

Vi du ¢6 hai nguén s6 liéu (Ja cdc Clients) dugce néi (6i ciing nit chuyén
mach dang ¢6 géng phdt lién tuc 16i moét céng ra clia nit chuyén mach dé 16i
mdy tinh ch nhu minh hoa trén hinh 8.4, Day s€ 1a cau hinh 1am vi du dé nghién
citu cho 14t ca cidc & phuong phdp diéu khién ludng s lieu. T6c dé clia hai
ngudn phat va cdng ddu ra (161 mdy ch) 12 bing nhau v bang DS3 nhu trong vi
du. Mot tham s6 ma ta phdi dinh nghia dé 1a khodng thoi gian lan truyén mot
vong RTT ( Round Trip Time ). RTT duoc do tir diém phat di (ngudn tin hiéu)
dén nit chuyén mach (sau d6 161 may chi) va g lai nguéﬁ phat dé. Hat nguén
phit nay dugc chia ra Jir mit chuyén mach bdi RTT ¢é do dai bang 16 don vi
thoi gian truyén &€ bao ( khodng 15Kin tai téc d6 DS3 ). Pay 1a bdi vi ngudng
chia bd dém clia chuyén mach 12 8 do dé vong lan truyén tin higu (Round - trip)
¢ thé 1a 16, Bay 14 mot kiéu truyén thich hop trong cdc chuong trinh truyén file
gitta hai mdy Client vi mdy ch Server. M6 mot may Client ¢d thé phit mol
cdch déc lap, nhung dong thi véi cdc mdy khdc. Nhitng tham s6 duge chon cho

mébi mot vi du dé dé duge két qua 13 thong hugng c6 thé dat duge bing 75% cla
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thong lugng 181 da. M&i vi du bao gdm 512 don vi thai gian (€ bao, tiic 1a bing
32 vong lan truyén tin hiéu RTT.

Clientl DS3 Ngudng

i — L

— M ————

Client

L ]

Hinh 4.4 : Minh hoa danh cho cac thi du
vé diéu khién ludng té bao.

4.5.1 Diéu khién luong dua trén co s6 - civa s6 phat .

Trén hinh 4.4, méi nguén phit s6 litu ¢ mot clra $6 phat (window-based
flow control), d6 14 s6 t€ bio ¢ thé duge f)hait trong mdi mot voéng thoi gian
RTT. Mot vong di RTT s& la 16 don vi thoi gian (& bao nhu da giai thich & phan
trude. Nt chuyén mach ¢é mét bo dém ding chﬁng voi ngudng 1a T, né dé duoc
chon 13 8 trong vi du nay. Mé6i vong truyén RTT, ndt chuyén mach s& théng tin
phan hoi vé cho tiing ngudn phét. Néu dung lugng clia bod dém nhd hon ngudng
(<8) thi nit chuyén mach s& dua phan héi théng bdo véi ngudn 1a né c6 thé téng
clra $6 phdt mot cch tuyén tinh (quyét dinh bdi chuong tiinh dng dung), & vi.du
nay 1a mot. Néu s6 t€ bio trong b dém tai nit chuyén mach I6n hon ngudng, thi
nit-chuyén mach s& cung cip mot phan hoi vé ngudn phat réing c6 tic nghén, do
dé mbi ngudn phdt s& gidm theo cdp s6 nhan (& day chon [ 0,5). Néi fnc‘}t cach
khac la khi niit chuyén mach phan héi ring c6 tic nghén, thi mdi ngudn phit
phai gidm cira s8 phat di con mot nira, do d6 giam duge kich thude biang né s6
licu di mot ntra. Trong vi du khi kich thuéc cira sé phét dat gid tri 12, phan héi

tir nit chuyén mach téi ngudn phét ring ngudng da bi vuot, va do dé cilra s8 phiat
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giam xudng con c¢é 6 t€ bao. Nghién ciu k§ so d6 thay ring ngudn phét chi dugc
18y miu dé théng bdo & tai thdi diém phit, d6 1a thoi diém bo dém cé gia tri nhd
nhét. Do dé ta dat duge gid tri 16n nhilt cha cia s6 phét 14 12, mic ddu ngudng da
bi vugt qua khi cira s8 phat Ia L1, su (r& nay [a do céch 18y mau va cdch dip ting
cha phuong phép (né s€ bi tré di mot vong thai gian lan truyén (RTT).

12| Cud s ) I
10 phit = J*I“I o
8 [
j » J..frf [ﬁ_H \
_aF o ] ‘ — B
2 :l_‘_ff l—rr]—’ L T

R

Su chién

bo dém
25 |-
20+
. ’\
10 -
5L : ‘

LA Ll

Hinh 4.5 : Su do minh hoa diéu khién luéng
dua trén co s¢ ciia s0 phat.

Su tré nay ching véi viéc tiép tuc truyén s6 liéu tir ngudn phdt s& lién quan
dén kich thudc ciha bd dém tai nit chuyén mach. Nhu viy 1a cling v6i s6 t€ bao
bi tr&, luu lai tr vong RTT trude, 1a cic 1€ bao phat di ti hai ngudn phat cla vong
RTT d3 bit buéc bd dém phii chita t6i 26 t€ bao nhu trong vi du nay tai thoi
diém vuot ngudng 8. Do cic ngudn tin higu déu phat di & t6¢ 6 dinh dan dén bo
dém bi ddy mot cach nhanh chéng va sé dugce trid lai 1A réng sau mébi chu ky vong
lan truyén RTT, do dg dé thi chiém giit bd dém c6 hinh rang cua nhu hinh 4.5.
Qua4 trinh nay dugc lap lai san mbi chu ky RTT cho dén khi ngudng bi vuat.
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Béng vai phép tinh don gidn c6 thé tinh dugc hé 6 sit dung. M&i mét ngubn phat
(Client) phét dugc 179 t€ bao, hay la 358 t€ bao cho cd hai ngudn phat (Client).
N6 wong duong véi 70 % gid tri thong lugng cuce dai (512 1€ bao).

Diéu khién luéng dua (rén co s& cira s8 phdt 1a rat don gian. N6 1a kiéu
ddu tién cha diéu khién luéng thong tin dugc thue hién trong thong tin truyén so
lieu. N6 duge phat trién hon trong giao thitc didu khién phit trong Internet (TCP)
dé tang thong lugng va dé thich nghi hon.

4.5.2 Diéu khién luéng dua trén co sé téc do.

12| C"l‘:‘f;d _ . ]
10 E phd s ‘ o l
- I I
8 E I e
6 —r —
~ - - 1
2F ! ' = -
g ! L‘_l

— }‘_R"[T
Su chién
bo dém
25+
20+
15]
10 +
5.
L aAh AAAAA A

Hinh 4.6 : So d3 minh hoa diéu khién luéng
dua trén co s& diéu khién téc do phat.

Ti€p theo ta nghién cda dén phuong phdp rat gidng phuong phép trén, do
la diéu khién 1116ng théng tin dua trén co s& toc do phiat (Rate-based flow
control). Vi du nay dugc sdng to nhu trén hinh 4.6. Trong truong hop nay toc do
phét ctia nguén phét duge thay cho clra s6 phat, Toc do & day s& duge tinh bang
s6 don vi t&€ bao duge phét di trong thdi gian cha mot vong tin higu lan truyén
RTT. Téc do phat duoc bt diu tix 0 (zero). Theo chu ki RTT, mang s& phan héi
v& nguén dé€ cho phép ngudn phat dugc ting hay gidm t6c do. Nit chuyén mach
c6 mot ngudng trén bd dem chung (bang 8 trong vi du nay). Néu s6 t&€ bao trong
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b6 dém it hon ngudng, nit chuyén mach s& tin hiéu chip nhan tang t6c do (1 €
bao cho mét chu ky RTT). Nguoge tai néu bi vugt ngudng, né s& théng tin phan
hoi v€ ngudn yéu cau gidm (6¢ do dI theo cip s6 nhan (0,5 cho vi du nay).

Hiéu qué chia phuong phap nay 1a do t6c do truyén thay déi nén d6 thi cha
su chi€m bo dém ¢ vé it thay ddi hon (it rang cua hon), tuy vay vin ¢é mot dinh
ma gia tr1 ién nhat cia nd dat duogc 1a 21 1€ bao, giam dugc khoang 25% dung
lugng bo dém (so sanh véi 26 1€ bao) so véi phuong phdp dua trén cita sé phat.
Déng thoi véi né 1a thong lugng truyén &€ bao cao hon so véi phixo‘ng phép trude.
C6 mot diém bat 1gi 12 nguén phét cdn phéi phitc tap hon va phai ¢6 kha nang
diéu khién duogc t6c do phat st dung vai phuong phdp tao déhg fuu thong.

'4.5.3 Piéu khién ludng dua trén co so tin dung (Credit).

Cua 56
12} phat
10 £
8r
6F
4 FE
2L
— b e
; RTT
Su chién
bd dém
8 -
6
4 -
2L
2 L _

Hinh 4.7 : So dé minh hoa diéu khién ludng
dua trén co so bao ¢b (credit).
Tiép theo ta nghién citu qua mot phuong phdp phdp, it duge ting dung hon,
dé 14 diéu khién lubng dua trén co s “'Tin dung “ ( Credit - Based Flow
Conurol). T credit & diy ¢6 1€ duge muon tir trong 1anh vire ngan hang. Trong

phuong phap niy, mbdi mét ngudn phat sd liu s& duge gan mot tham s6 diéu
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khién ludng, ¢6 thé thay déi duoc, nhu (i khoan ¢6 (credit). Mot nguén phit s6
litu s& 6 1hé vin phat di dugc cic (€ bao, va méi lan nhu vay, bo dém s& trir di |
trong tai khodn ¢é (credit) cia nd, cho dén chitng ndo ma tai khodn ¢6 dé van
con 16n hon zero. M8i vong thoi gian lan truyén RTT, nit chuyén mach s& phat
di mdt bic dién bio gi‘é tri cha tai khodn c6 (nhu 1a cong viéc chuyén khoan
trong ngan hang) cho mdi mot ngubn phit (né ¢6 thé bién déi). Trong vi du niit
chuyén mach c6 mét bd dém cho timg mach do (cd YPC va VCC). Tai khodn c6
duoc tinh nhu 12 86 con lai chita (€ bio ciia bd dém cho timg mach éo dé. Trong
vi du nay, b6 dém c6 gid trj 1a 8 cho mbi mach 4o (nguén), va da dugc chon dé
dat duoc 75% théng lugng cue dai. Bai vi RTT bang 16, do dé. b dém kliﬁng thé
‘chép nhan néu tai khodn cé (credit) cho mdi ngudn phat vugt qua 8. Két qua la
sur phit s& rat cap tap (bursty) trong thoi didm ddu cha vong lan truyén RTT, sau
dé dimg lai cho dé&n chu ky RTT tiép theo, do dé phat rat déu nhau va tao nén do
thi rang cua nhu hinh vé.

Phuong phédp nay cdch ly tat ca cdc mach 4o ra v6i nhau, va do dé tinh
trang tic nghén cling xay ra trén co s& tiing mach 40 mot. So dé nay ciing duoc
st dung cling véi phuong phdp vu tién hing chd, hoic k€& hoach hod viéc phit ra.
Diém bét lgi cia phuong phédp nay 13 su phiic tap cia niit chuyén mach va cha
ngudn phat trong viéc thi€t 1ap sy diéu khién bdo cé (credit), yéu cdu bo déem
16n cho su € truyén lan I1én hon, va viée st dung bang thong cho dién bdo cb
dén timg mach do.

4.6 Gidi tod tic nghén CR.

Giai toa tic nghén 1a su phan héi cha mang (61 ddu vao khi mang & trang
thdi tic nghén ning né. Gidng nhw trong thuc t€ cude séng, néu ta gip phai lac
nghén, ta phai tim ra cho dugc mét con dudng ndo dé dé gidi tod, tim cach thoit
ra khoi dudng dé hodc viée gi dé. Hodc dé nhin duoc mdot dich vu nao dé, ta co
gang dén do thi xem sao, nhung khi phat hién thdy hang qué dai dang x€p, ta cé
thé phai ra vé va s& thir dén 131 d6 sau. Trong ATM ciing c¢6 mét $6 phuong phép
dé giai 104 tic nghén nhu sau; '

¢ Loai bo t&€ bho da duge chon san

¢ S dung kha nang cia UPC

» Héi ti€p su mat

e Cat di vai dudng
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e Nhimg thi tyc khai thic |
4.6.1 Loai bo té bao da duogc chon san.

Loai bd t&€ bao da duge chon sdn duoc dinh nghia nhu 13 trang thdi ma
mang ¢6 thé loai bd nhitng (& bdo ¢6 d6 uu tién bi loai bd thadp CLP = 1 dé bao
dam dat duoc cdc chi tiéu chat hwong dich vu QoS tir dong 1€ bao ¢6 CLP =0 va
CLP = 1. Nhac lai mot chit vé bit CLP & wong tiéu dé ctia 1€ bao ATM dé chi
nhifng L€ bao ¢6 do 1;u tien cao (CLP=0) v d6 vu tién thap (CLP=1). Mot nhiém
vu cha su loai bo t€ bao da duge dinh sin 1a dua ra mot sy d6i xir wu dai cac 1€

bao ¢é CLP =0 hon 1a cdc t€ bao ¢6 CLP = 1 trong thoi gian ¢6 tac nghén.

Kich thudc bo dém

(B) €bdo
- ———— — . - .-
Ngudng bo dém
(D)
Chi c6 t€ bao ¢6 T& bao c6 CLP=1 Diu
_ 5 - ra
Chubi (& CLP=0 hodc CLP=0 e
; g
bao f!én — ATM
co .
CLP=0+1 ——» e
TE bio ¢6 .
. Te bio ¢
CLP=0 b CLP=1 bi
loal bo ARG
’ foai bo

Hinh 4.8 : So d6 minh hoa chifc nang
loai bo té bao ¢6 lua chon.

Loai b6 t€ bao da duge chon sin 1a phuong tién chi yéu, quan trong va la
chitc nang tiéu chudn cha mang trong diéu khién tc nghén. N6 dugc sir dung dé
tranh tic nghén hodc tham chi dugc sir dung dé gidi 104 tic nghén. Mang c6 thé
str dung loai bo (& bio ¢6 lua chon dé dam bio cho dong t& bao CLP=0 dat dugc
cdc tham s8 chat lugng dich vu QoS.
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Hinh 4.8 minh hoa mot s dé loai bo (€ bao. Bo dém ¢6 do 16n 1a B (€ bao.
Cic (& bao duge di vao tr phia bén tridi vi phia bén phai la dau thodt ra cha bo
dém 161 mot cdng cha niit chuyén mach. Do (€ bao ¢6 thé duge dua vao tir nhiéu
dau vio khdc nhau nén din dén cé thé bi tic ngh&n. C6 mot ngudng gianh cho
cdc t€ bao CLP=1 & dI€ém D. Mot khi bo dém bi 14p diy dén mic D, nd s& bi loai
bd néu né c¢é CLP=1, do dé sau diém D chi ¢é thé con cic t&€ bao c¢é CLP=0 méi
c6 thé c6 chd & viing nay, 1at nhién 1a néu (rdn qua cA B, thi ca cdc € bao ¢6
CLP=0 ciing bi loai bo not.

Kh4di niém vé ngudng cta bd dém con c¢d thé md rong ra thinh nhiéu
ngudng khac nhau, dé thuc hién trén nhiéu mitc vu tién loai bd € bio dua trén co
s& kénh ao/dudmg do VPI/VPIL

4.6.2 St dung linh dong kha nang ctiia bo diéu khién sit dung UPC.

Mot cac khéc nita dé giai tod tic nghén la dat lai cau hinh céc tham s6 clia
UPC. biéu nay dat duoc bang su thoa thuan lai v&i ngudi st dung, hoic don
phuong quyét dinh ki€u dudng két néi cha mang. Ly tudng 1a ngudi st dung c6
thé cung diéu khién va cing quyét dinh duoc.

4.6.3 Hoi tiép su mat mat (Loss Feedback).

Mot phuong phdp khic nita chia diéu khién tAc ngh&n 12 phét hién ra thc
nghén xay ra & giao thic 16p cao hon (nhu ta TCP) tai hé théng dau cudi, va nd
gtdm thong luong phdt uen chuong tiinh tng dung tai hé théng diu cudi phat.
Diédu ndy din dén 1i tai dua vdo mang giam di, v do dé ¢é thé giai tod duoc tac
nghén. Cé mot vai diém bat loi c6 thé xay ra 1A: su phan Gag v6i tic nghén kha
cham, né phal it nhat bang mot vong thdi gian lan truyén thong qua cdc mang
trung gian cong véi thoi gian xir 1y trong hé thdng déu cubi va ¢6 thé ia khong
phai (4t ca cdc he théng ddu cusi déu nhan bi€t duge tic nghén va ¢é cliing mot
phan dng nhu nhau nén dén dén su mat cong bang trong x{ ly.
| Mét trong nhitng so dé diéu khién (Ac nghén tiém 4dn rdt ¢6 gid i, dang
duoc st dung rong rdi 1a giao lic diéu khién phat TCP. N6 hoat dong nhu sau:
TCP s& phat timg nhém s6 lieu theo kich thude nhat dinh goi 1 cita s6 phdt
~ (window size). Mbi 1dn m6t nhém truyén di, TCP s& doi cho ddu d6i xéc nhan
(trong khofmg thoi gian cho trudc). Khi nhan duge xdc nhin (61, TCP s& phat moét
nhém s6 liéu khéc ¢6 kich thudc cira s6 phat gdp doi kich thuSe cha cida 56 vita

phit ma né vira phat xong. Va nd s€ lai ti€p tuc nhu vy né€u nhu né van niin
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duge xdc nhan thu 16t tir ddu d6i dua dén. Khi cita s phat ¢6 kich thude bing
maot nita kich thude 16n nhat cda so phat 1an trude (12 1dn ma din dén tdc nghén)
né s€ khong tang theo cp s6 nhan nita ma ting 1€n mot cic luyé'n-u’nh. Viéc mo
réng cira s phat nay duoc thuc hién cho dén khi vuot qua khodng thai gian cho
phép (time out) ma viin khong nhan duge xdc nhin (o dau déi (do mat hoac do
qud tré vi tic nghén) thi khi dé cda s6 phat bi thu nhé lai bang mot nita méi lan,
cho dén khi nhan duge xdc nhan thu t61 tir phia d6i, va qué trinh tang kich thudc
clia cita 56 phét lai bat ddu nhu trén,

4.6.4 Huy bo di mot vai két noi dudng.

Mot phan tng khac manh mé& hon dé giai tod tdc nghén dé 1a cat di mot
vai dutmng két néi néu va khi ¢6 tic nghén nghiém trong. N6 duge diing trong
trudng hop cé nhitng dutng duagc coi la 61 quan trong trén mang nhu nhitng
dudng lién quan dén an ninh quéc phong hay lién quan dén cdc dich vu khan cip
cha cong déng s& cé d6 uu tién cao nhat, do dé trong trudng hop tic nghén
nghiém trong, 1am ca mang bi dimg lal, thi viéc cat cdc dudng c6 do uu tién thip
hon 12 cdn thiét dé ddm béo hoat dong cha cdc dudng c6 do khén 161 cao nay.

4.6.5 Nhirng thu tuc khai thac.

N&u 14t ca cdc phuong phép tu dong déu khong dat duge két qua, thi nguoi
khai thac mang cé thé can thigp va cat mot s6 dudng nho d6, chuyén luu théng
qua mot dudng nido khic hoac thém vio cde 1ai nguyén mang khdc. Nhitng hoat
dong quan 1y mang dé chuyén sang dudng khac mét cich w dong Ia khong tieu
chuin hod va dé la dic quyén clia nha cung cip mang. Nhiing thd tuc nay phai
rat chat ch&, phéi hop mot cach cin than dac biét khi ¢6 nhiéu mang lién quan
dén.
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BANG CIIU GIAX

Tir viél tat
ALL

CAC TU VIET TAT TIENG ANHI

¥
Thudt ngir Liéng Anh
ATM Adaption Layer

Thuat ngif ti€ng Viét tra clu

Lép tuong thich ATM

AL Alignment Trudng sip x&p
ARQ Automatic Repeat Request Thtt tuc yéu ciu nhac lal
_ATD Asynchronous Time Division Hé théng ghép kénh thai gian
khong dong bo

ATM - Asynchronous Transfer Mode ~ Dang truyén khéng déng bo

AUU ATM layer user to ATM layer  Trudng lién két gitta hai ngudi
user | - str dung 16p lién két ATM

BER Bit Error Rate Ti 1¢ 18 bit |

B-ISDN - Broadband Intergréted Service  Mang t6 hop dich va s6 bing
Digital Network rong

B-NT Broadband and Network Thiét bi két cudi mang bang
Termination rong

B-TE Broadband Terminal Equipment Thiét bi dau cudi bang rong

BOM Beginning Of Message Phan dau cia thong diép CSP-

DU :

BSVC Broadcast Signalling Virtual Kénh 4o bdo hiéu truyén thong
Channel

BSVCI Broadcast Signalling Virtual . S& 4o nhan dang kénh hi¢u
Channel Indentifier truyén thong

Btag Beginning Tag Trudng nhan hiéu dau

CATV Community Antenna “H¢ théng truyén hinh cédp
TeleVision

CAU Cause Trudng nguyén nhan

CBR Constant Bit Rate Toc do truyén 1a hing s6

CC Cross-connector Bo néi xuyén

CCITT Committee Consaltant Uy ban wr van dién thoai dién
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CEl

CLNS
CONS

CLP

CN
" CO
COM
Cp
CPCS
CPI
CRC

CS
CS1

CSMA/CD

DD
DQBD

EOM

Etag
FCS
D
FDDI -

FEC

Be tai nhinh ATM

International Telegraph and
Telephone

Connection Identificr

Connection Network Service

Connection - Oriented Network
Service

Cell Loss Priority

Customer Network
Central Office
Continuation Of Message
Common Part

Common Part Convergence
Sublayer

Common Part Indicator
Cyclic Redudancy Check
Convergence Sublayer

Convergence Sublayer
Indication

Carried Sense Multiple Access
With Collision Detection
Depacketization Delay
Distributed Queue Dual Bus

End Of Massage
Ending Tag

Fast Circuit Switching
Fixed Switching Delay

Fiber-Distributed Data Interface

Forward Erro Correction

thoai dién bdo quoc 1€

S6 hiéu nhan dang phén tir clia
cudc noi
Dich vu mang khong lién két

Dich vu mang hudng lién két

Trudng quy dinh d6 wu tién mat
t€ bao

Mang coa nguoi stt dung

B phan trung tam

Phén tiép theo cua thong diép
Phin chung

Lép con hdi tu chung

Trudng bio hiéu phan chung
Ma kiém tra du vong
L&p con héi ty

Bit bao hiéu 16p con hoi tu

Truy nhip da hudng véi tha tuc
phat hién dung do

Tré thdo géi

Mang st dung hang dgi kénh
dip phan phoi

Phan két thac cha thong digp
CS-PDU

Nhan hiéu két thuc

Chuyén mach kénh téc do cao
Tré chuyén mach c6 dinh
Mang st dung giao dién truyén
sO liéu la cdp quang

K9 thuat sir 181 trude

Trang 111



KON UL-10

Pé (i nhdnh A'TM

FIFO
GEFC
GSVCI
HDLC

HDTV
HEC

_HIPPI
IBCN

1C
IN
ISDN

Isup
ITU

IwWu
LAPB

LAN
LI

‘MID

MRCS
MRFCS

MSvVC

First In- First Out
Generic Flow Control
Global Signalling Virtual
Channel Indentifier

High Lever Data Link Control

High Definition Television

Hender Erro Control

High Performance Paraliel
Interface

Intergrated Broadband
Communication Network

Input Controler
Intelligent Network
In[crgrated Service Digital
Network '
ISDN User Part

International
Telecommuntcation. Union

Interworking Unit
Balanced Link Access
Procedure

Local Area Network
Length Indicator

Mutiplexing ldentifier

Multi-Rate Curcuit Switching

Multi-Rate Fast Curcuit
Switching
Meta-Signalling Virtual
Channel

B& dém vao trudc ra trudce
Trudng diéu khién ludng chung
S6 hiéu nhan dang kénh do béo
hiéu chung

Thi tuc diéu khién fén két diy
liéu miic cao

Truyén hinh phan gidi cao
Truong diéu khién 161 ddu
khung

Mang sir dung giao dién song
song chat lugng cao

Mang thong tin bang réng (8
hop

B6 diéu khién diu vao

Mang théng minh

Mang t6 hop dich vu sd

Phan itng dung cuta bdo hiéu
[SDN bang hep

Hiép hoi vién thong qudc 1€

Phan wr lién két mang

Tho tue truy nhéap dudng truyén
can bang

Mang cuc bd

Trudng chi thi do dai dudng
thong tin

Trtffmg 6 liéu nhan dang ghép
kénh

Chuyén mach kénh da t6c do

Heé thdng chuyén mach nhanh
da t6c do

Kénh 4o bao hiéu trao déi
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MT
MTP
NNI
OAM

oc
OSI

PAD
_PBX
PC
PCI
PCR

PD
PD
PDH

PDU
PER
PIR
PL
PLR
PM
POH
POST

PRM
PSVC

PSVCI

PSTN

Message Type
Message Transfer Part
Network Node Interface

Operration Administration
Maintenance

Output Controler

Open System Interconnection

Pad

Private Branch Exchange
Persional Computer

Protocol Control Information
Point-to-Point SVC Cell Rate

Packelization Delay

Protocol Discriminator

Plesiochonous Digital Hierachy

Protocol Data Unit
Packet Error Rale
Packet Insert Rate
Physical Layer
Packet Loss Rale
Physical Medium
Path Overhead

Plain Odd Telephone Service

Protocol Reference Module

Point to Point Signalling Virtual

Channel

Point to Point Signalling Virtual

Channel Indentifier

Public Swiched Telephone

Trudmg kiéu théng diép

_Phén truyén t.hf)ng diép

Giao dién giita cdc mit mang
Diéu hanh quan 1y va bao
dudng

Bo diéu khién dau ra

M6 hinh tham chi€u lién két cic

hé théng md

Troong dém

Téng dai cuc bo

Maiy tinh (,a nhén

Théng tin diéu khién tha tuc
Trudng (8¢ do (€ bao tren SVC
1 diém (61 diém

Tré tao géi

| Trudng phan biét tha tuc

He théng truyén dan s6 cén
déng bo phan 16p

Pon vi $6 liéu thd tuc

TV 16 131 g6

Ty 1& cheén géi

Lap vacly

Ty 16 mat g6i

Lép con dudng truyén vat Iy
Truong tigu dé khung SDH
Dich vu diff:n' thoai cong cong
truyén théng

M®& hinh tham chiéu tha tuc
Kénh 4o bdo hiéu tir dién t6i
diém

S6 liéu kénh do bao hiéu L
dién 16i di€m

Mang dién thoai cong cong
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PV
QD
RAM
RT
RTS
S-ALL
_SAP
SAR
SCP
SDII
SDTV

SDU
SEMD

SMDS

SN
SNP

SOH
SONET

SRTS
SS.7
SSCF

SSCOP

Deé tai nhanh ATM

Network

Payload Type

Protocol Version
Queuneing Delay
Random Access Memory
Reference Identifier
Residual Time Stamp
ATM Adaption Layer For
Signalling

Service Access Point

Segmentation And Assembly

Service Control Point

Synchronous Digital Hierachy
Standa¥d Digital TeleVision
Sevice Data Unit

Subscriber Line Modute
Broadband

Swiched Multi-megabit Data
Service
Scquence Number

Sequence Number Protection

Section Overhead

Synchronous Optical Network

Synchronous Redual Time
Stamp

Common Channel Signalling -
System No.7

Service Specific Cooperation

Function

Service Specific Connetion
Oriented Protocol

Trudng kiéu t€ bdo

Trudng chung loai thi tuc

Tré hang doi

Bo nhé truy cap ngau nhién
Trudng s6 nhan dang tra ciu
Moc thoi gian du |

L&p twong thich ATM danh cho
bdo hiéu

Diém truy nhap dich vu

LGp con thiél 1ap va thédo t& bao
Piém diéu khién dich vu

Hé théng phan cap s6 déng bo
Truyén hinh s6 chuin

Don vi dir liéu dich vy

Khoi tiép gidp thué bao bang
réng

Mang s& liéu chuyén mach 16¢
dd cao

Bit 56 (hav wu

Trudng ma chong 161 cho s6 tha
(u

Trudng tiéu dé khung SDH
Mang truyén din quang dong
bo '
Phuong phdp danh diu thoi gian
du déng bo

He théng bdo hiéu kénh chung
s6 7

Chdc nang ph6i hop phu thuge

dich vu

Thu tuc hudng lién két phu

thudc dich vu
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SSM
SSP
ST
STM
STP
SVC
SVCI

TD
TDM

TE
T™B
TMN

UNI
918

VBR
vC
vCC
V(I
VP
VPC
VPCI

VFI

Service Specific Convergence
Sublayer

Single Segment Message
Service Specific Part
Segment Type

Synchronous Transfer Mode
Signal Transfer Point

Signal Virtual Channel
Signal Virtual Channel
Identifier

Transmission Delay

Time Division Multiplexing

Terminal Equipment
Trunk Module Broadband

Telecommunication
Management Network -

User Network Interface

CPS user to user Indication

Variable Bit rate

Virtual Channel _
Virtual Channel Connection
Virtual Channel Identifier
Virtua} Path |
Virtual Path Connection

Virtual Path Connection
Identifier

Virtual Path Identifier

HéE tai nhdnh ATM

£.38p con 61 tu phu thudce dich
Vil

Théng diép CS-PDU don
Phén phu thubde dich vu
Kiéu phan doan

Ché& do truyén déng bo
Diém chuyén tiép bao hiéu
Kénh bdo hiéu dao

S6 higu nhan dang kénh bao
hiéu 4o

Tré truyén

Phuoné phap ghép kénh theo
thoi gian

Thiét bi diu cudi

Khoi trung ké bang réong

Mang quan 1y vién théng

Giao dién ngudi sir dung mang
Trudng mang théng tin CPS tir
ngudi stt dung téi ngudi st dung
Tdéc do truyén thay déi

Kénh do

Noi kénh 4o

S6 hiéu nhan dang kénh ao
Pudng ao

N6i dudng do

S6 hiéu nhan dang cudc ndi
dudng ao

S6 hiéu nhin dang dudng ao
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LOX GIGI THIEU

Trong nhiing ndm cu6i thé ky 20 nhan loai da chiing kién mot cube cich
mang khoa hoc k§ thuét 16n chua timg ¢6. D6 la si phét trién manh m& cha hai
nganh Tin hoc va Dién Y - Vién thong. Cudc cdch mang ndy da v dang dem
dén cho con ngudi nhitng kha nang ky diéu trong tat ca cdc linh vuc: kinh 1€,

gido duc, van hod, y hoc, théng tin.... Dac biét, sur ra doi clia mang t6 hop sé da

% dich vu ISDN cho phép két hgp giita mang mdy tinh va mang vién théng danh

ddu mét budc ngodt 16n trong lich sir phét trién cia ci hai nganh khoa hoc k¥
thuat mili nhon nay.

Cong nghé chuyén 1ai khong dong bd ATM (Asynchronous Transfer
Mode) 1a nén téng cho mang t8 hop s6 da dich vu biang réng B-ISDN. ATM I su
két hop cha cong nghé truyén din va cong ngh¢ chuyén mach qua.me_\ng giao
tiép duge chuidn hod. N6 phan chia va ghép kénh ti€ng ndi, hinh 4nh, s6 ligu vao
cic khéi ¢6 chiéu dai ¢6 dinh goi 1a Cell (t€ bao). Doi v6i sy phdt trién coa mang
mdy tinh thi ATM la,mot cong nghé mang t6¢ do cao dem dén nhiéu kha ning (o
lén nhu céc ing dung multimedia, hoi nghi truyén hinh (videoconferencing)...
Do nhiéu nguyén nhan, & nudc ta cong nghé ndy méi chi bit- ddu xvdr hien
nhung chic chén trong twong lai khong xa, né s& dugc trién khai rong rai dé dap
ng nhu cau thong tin trude ngudng cira thé ky 21.

Dé (ai ""Nghién citu vé van dé két noi giita mang cuc b ATM (ATM -
LAN ) va mang may tinh cuc bo (LAN)" 12 mot phan trong nhdnh dé tai nghién
citu v& cong nghé chuyén tdi khéng déng bd ATM nam trong dé tai cdp nha nudc
KHCN 01-10. Pé tai nay khong chi ¢6 gid tri vé€ mit 1y thuy€t ma con ¢é ¥ nghia
quan trong vé mit thuc tin. Trong qué trinh lam dé tai, mot s6 thi nghiem da
duoc thuc hién tai phbﬁg thi nghiém k§ thuat théng tin tai Tradng Dai hoc Bach
khoa Ha noi trén cdc thiét bi ATM do hiang KMT Han Qudc vién tro.
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Noi dung dé tai chia lam ba phin gém sdu chuong :
Phan [ : Gi6i thiéu hién trang phdt trién clia LAN
Churong 1 : Trinh bay nhitng nét chinh vé su phdt trién cha cdc the he
LAN, céc dic diém k§ thudl co bdn nhat cla cdc cong nghé LAN nhu
Elhen)ct, Token Bus, Token ring, FDDI...
Chuong 2 : Trinh bay cdc nét khdi qudt nhit vé LAN bao gém cau tric
mang, hé diéu hanh mang, céc thiét bi mang thong dung...
Phén II: Cong ngh¢ ATM vii dng dung céng nghé ATM vio LAN
Chuong 3 : Trinh bay khai qudt cdc 1y thuyét co s& vé cong nghé ATM.
Chuong 4 : Céc gidi phip ting dung ATM vao LAN, cau tric ATM LAN
cung véi mot s6 (ng dung cha mang ATM.
Phdn III : K&t n6i LAN hién hitu vi ATM LAN
Chuong 5 : Trinh bay téng quan vé cic phuong phép két néi LAN hién
hitu va ATM LAN. Nhiéu phuong phép két néi duoc dé cap va so sdnh,
ddnh gid mot cdch khach quan dua trén co so cdc tai liéu tham khdo v céc
ket qua thi nghiém thu thap dugc.

| Chuong 6 : Trinh bay két qua thir nghiém ké&t néi dung phan mém tai
phong thi nghiém ATM truong DHBK Ha ndi.
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1. SU PHAT TRIEN CUA CAC THE Uf: LAN
1.1.Théhé1
1.1.1. Ethernet LAN

“ Cau tric mang va hoat dong

Phuong phép truy nhap vat tai théng dung nhat cho cic cdu hinh mang bus,
cay va sao 14 phuong phdp cdm nhan da truy nhép va do tim xung dot ( Carrier-
Sense Multiple Access with Collision Detection - CSMA/CD).K§ thuit nay lin
ddu tién dugc hang Xerox phét ri€n va tr& thinh phdn cot yéu cha Ethernet-
" LAN,sau nay né duoc dinh nghia va chuén hod trong chuin IEEE 802.3.Co ciu
CSMA/CD tuan theo céc qui tic sau:

e Néu vat tai ri, thi phat. Nguoc lai, thi chuyén sang buéc 2.

o Né&u vat tai ban, ti€p tuc nghe cho dén khi kénh rdi,sau dé phat ngay
lap uic.

e Néu trong khi dang phdt ma phat hién ra xung dot, thi phat ra mot tin
hiéu b4o tic ngén dé (thong béo cho it ca cac tram khac biét rang xay
ra xung dot va sau dé dung phdt.

Sau khi phdt tin hiéu tic ngén.Chd mot thoi gian ngiu nhién,sau dé thir phat

- lai 1An nita (1ap lai buéce 1). Hinh 1.1: Hoat (Iong cta co ciu CSMA/CD mod &
hoat dong cua mang Ethernet :
e Trong hinh v&, tai thoi diém 10, tram A bat ddu phét géi dén dia chi D.
e Tai thoi di€m 11, cAd B va C déu sdn sang phat. B phat hién ra c¢é tram
dang phat nén tri hodin viéc phit s6 ligu. Con C khong phdt hién ra diéu
nay nén bit dau phat.
o Tai thoi diém (2, khi gbi cla A dén vi tri tram C, C phdt hién ra xung
dot nén dimg phat. Cac gbi bi xung dot truyén ngugc trd vé A.
e Tai thot diém (3, A phat hién ra xung dét va ngimng phét. Nhu vay, tiép
theo ca A va C s& chd nhitng khoang thot gian nglu nhién trude khi
phat lai. o
% Cac dic diém k¥ thuét
Co c4u truy nhap ctia Ethernet ¢6 m6t s6 dac diém chinh nhu sau:
e Khung dit lieu phai cé do dai db 16n dé phét hién ra xung dot trude khi
két thac phat.
¢ Phuong phip CSMA/CD rt ¢é hiéu qua véi cdc mang chiu tai nhe va
vira.
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o Dai v6i cdc mang chiu tai ning, ¢é nguy co xay ra tac ngén.

o Co clu nay khong cho phép diéu khién dugc quyén uu tién truy nhép.
Chuén 802.3 cho I6p vat 1y qui dinh mé( s8 cdc chudn cho cic phuong tién
truyén dan khdc nhau.Tén cia ching dugc dat theo dang sau:

| Tac d6 s& lieu tinh theo Mbit/s| [Phuong phédp truyén tin hiéu] [Chiéu dai
16n nhit ciia mot doan mang tinh theo 100 mét} (trie mot s6 ngoai 18)

Vi du: 10BASES,10BASE2, 10BASE-T, 10BROAD36, 10BASE-F....lrong
dé T0BASES chi ra chudn dp dung vdi loai phuong tién truyén din tai biang co s&
(base band), t6c d6 10 Mbit/s, chiéu dii t61 da clia mot doan 1a 500mét,
10BROAD36 1a chudn dp dung véi loai phuong tién truyén din bang rong (board
band), t6¢c d6 10 Mbit/s, chiéu dai 16i da cia mot doan 1a 3600méL.

Mot s6 ngoai 1& nhu 10BASE-T véi “T° chi loai cdp xodn (Twist pair),

. 10BASE-F chi loai cip quang (Optical Fiber)...

“«— —>
| AN |
T(} I . l
¥
A B C D
“« - ———p 4 —

Y o] OSSN A
T, | J
— |
A B C D
“«— < > —>»
Ny |l o w N 777
T2 i ) |
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!
1
|
|
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Z

A B | | ¢ Dj

Hinh 1.1: Hoat dong ciia co cau CSMA/CD
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1.1.2. Token Bus

% Cau tridic mang va hoat dong

Chuén IEEE 802.4 4p dung cho mang Token Bus, ding ciu hinh Bus va
Tree. Cau tric cna mang Token Bus duge md ta nhu sau:

Trong mang Token Bus,cice (riam 1im viée tao nén mot vong logic,cic tram
duogc gan mét vi i logic theo mét thit ty quay vong xdc dinh,trong dé tram cudi
cung ké tiép sau tram dau tién. Dac biét, thit tu logic ndy cla cac tram lam viéc
trén bus 14 hodn toan doc 13p va khédc véi thit ty vat ly coa ching. Méi tram lam
viéc déu biét s6 thit tir cia tram trude va tram k€ (i€p né trong vong logic.

Mot khung diéu khién goi I token (thé bai) quyét dinh quyén truy nhéap cta
: ¢dc tram 1am viéc. Tram nao s& hitu thé bai thi duoc gan quyén truy nhap vat téi
trong mot thai gian xdc dinh. Tram lam viéc ¢é thé phdt cdc goi hodc héi vong
'c;éc tram khéc hodc nhan dédp ing tra 1&i.Khi tram ldm viéc két thic cong viéc
hodc hét thoi gian cho phép thi tram ndy chuyén token sang cho tram k€ ti€p
trong vong logic.Lic d6,dén lugt tram ndy ¢6 quyén truy nhép. Nhu vay, hoat
dong thong thudng cia mang token bus gébm 2 chu ky Ia truyén s6 ligu va
chuyén token. Trén mang cho phép 16n tai nhiing tram khong ding token, nhitng
tram nay chi duoc phép tra 151 hdi vong (polling) hodc yéu céu tin hiéu tra 16i
(acknowledge).Vong logic duge tao ra va duy tii theo (hir tr gidm din cda dia
chi tram (trir 1 ngoai 1€ I3 tram ¢6 dia chi thap nhét chuyén 1oken cho tram c¢6 dia
chi cao nhit trong vong logic).

Hinh 1.2 sau mé ta ciu hinh coa mang token bus:

Bus : < Df)ilg s8 liéu

(o] ) =) [+ [*] [®

S P A ;T A

' oo P i
i
i

Vong logic

Hinh 1.2: Cau hinh mang Token Bus
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Hinh 1.3: Hoat dong cua mang Token Bus

Hinh 1.3 trén m6 14 mo6t vi du vé hoal dong cua mang Token bus. Trong
mang (rén tai bat ky thoi didm nao cic tram déu & trang thdi tich cuc va san sang
nhan géi nhung chi ¢é mot s6 iram trong dé thudc vong logic cy thé la céc tram
- ¢6 dia chi 10,30,50,60 con cdc tram con fai chi ¢é vat 1o thu dong. Thi tu logic
trong vong [ theo chiéu giam déan coa dia chi MAC, e 1a theo thit r 60-50-30-
10-60, nhu vay tram 60 s& chuyén token cho tram 50, sau dé dén tram 30.....

~ Tai thoi diém 0, tram s8 10 chuyén token cho tram 60,do vay phin dia chi
dich ctia token do tram s8 10 phat s& 1a 60.Token s& truyén qua tat ca cdc tram
nhung (4t ca cdc tram d6 déu bo qua token trix tram 60. Tai thon diém t1 tram 60
nhan dugc token va duge quyén phit so liéu.Gia sir né phit s6 igu cho tram s6
20 tai thoi diém (2. Tram s6¢ 20 nhan duoc s6 Hiéu mic di n6 khong thude vong
loglc nhung ciing vi theé nd cling khioug ¢é quyen duge phdt s6 liéu. San khi phét

s6 liéu xong, tai thoi di€ém (3, tram 60 chuyén token cho tram k€ Li€p trong vong
logic, d6 1a tram s6 50.
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“ Ciac dac diém k¥ thuit
Co cdu truy nhap cta Token bus ¢6 mot s8 dac di€m chinh nhu sau:
e Cho phép lwu thong (throughput) (6t (han ch€ hién tuong 1ic ngén)
.+ Phd hop véi luu luong s6 licu bién déi trong khodng rong (large
dynamic range).
o (6 kha nang diéu khién quyén truy nhap. ,
e Co céu thuat todn hoat dong phic tap (vi du cdc qua trinh khéi tao
vong logic, thém mot tram vao vong, bét mot tram ra khoi vong......)
Chuédn 8024 cho 16p vat Iy qui dinh cic thong s6 nhw kiéu diéu ché, cau
hinh mang (lopology)v, bang tdn, ki€u vat (41, 16¢c do bit, bing tdn... cho céc loai
token bus khéac nhau. C6 4 phuong thic truyén & 16p vat 1y 14 séng mang pha
lien tuc (phase continuous carrierband), séng mang pha két hop (phase coherent
carrierband), bang rong (broadband) va sgi quang. Cdc phuong thiic truyén nay
cho phép dat cdc t6c do 1, 5,10 Mbit/s dén 20 Mbit/s d6i véi cép quang.

1.1.3. Token Ring

¢ Cau tric mang va hoat dong

Chuin 802.5 dp dung cho mang Token Ring. Trong mang Token Ring,cac
tram lam viéc bo tri theo vong tron (Ring Topology). Céc tram sir dung mot
khung nhé goi 1a token,ludn chuyén theo vong tron khép kin khi tat ca cac tram
dang & trang thdi nghi. Mot tram bat ky phai chd cho dén khi phat hién ra token
dang truyén qua. Lic dé nd s& chiém token bang cach thay déi mot bit trong
token,lam cho token trd thanh mot chudi mé dau khung s6 liéu, sau dé tram 1i€p
tuc phat cdc truong cdn tai cia khung 0 ligu.

Khi mot tram dang chiém token va phdt s8 liéu thi trén mang vong khong
c6 token, do dé cdc tram khac bat budc phéi chd. Khung chay trén vong s& luu
chuyén theo mot dudng (ron va cudi cing s& bi chinh tram phat hiy. Tram phat
$& truyén thém mot token mdéi khi ca 2 diéu kién sau day duge thod man:

. Tram da phat xong géi cua né.
2. Sudn lén cha khung phdt dd quay vé€ tram sau khi da di tron ot vong
trén mang.

Néu thoi gian dé 1 bit chay hét | vong trén mang nho hon thdi gian phat 1
khung thi diéu kién thi hai tat nhién duge thoa man néu diéu kién thi nhat thod
man. Nguoc lai thi tram phai phit mdt token (ur do trong thoi gian sau khi nd da
phdt xong géi va trude khi nhan duge gdi nay quay trd vé. Dicu kién thd hai
duge dp dung dé dam bdo rang tai mbi thoi diém chi ¢ mét tram dugc phdt s
liéu va chi ¢6 duy nhat mot khung s6 liéu ton tai trén vong. Diéu nay lam cho

Trang 127



LGN Ul-HU o - Dé tai nhdanh A'I'M

viec phdt hién 161 (ré nén don gidn hon,

Khi tram di chén thém mdt token méi (hi tram k€& uép trong vong méi céd
kh& nang chi€m token va phdt s6 liéu cta né. Hinh 1.4 mo6 ta hoat dong cia
mang token ring:

Trong hinh v&, mang vong ¢o 4 tram A,B,C,D.

e Tai thoi diém (1),A duge quyén pha.

e (2), A phiat mét géi cho C,

e (3), gbi dang (rén dudng truyén.

* (4), Cnhan duge got.

e (5), g6i quay vé A va bi A huy,dbng thdi A chén thém token méi
vao vong. Tram 1i€p theo ¢6 quyén phit 1a D, nhung D khéng ¢é nhu
ciu phat nén khong giit lai token.

e (6), C giit lai token va phat 2 géi cho A va D

¢ (7), A nhin duoc gé1tir C

e (8), D nhan duogc goi te C

o (9, C huy 2 géi da phit sau khi ching di hét mo6t vong (rén
mang,ddng thdi chén thém mét token méi vio dé cdc tram khéc tiép
tuc duge quyén truy nhip.

< Cac dac diém ky thuat |

Co ciu truy nhép clta Token ring ¢6 mot s6 dac diém chinh nhu sau:

e Co cdu hoat dong ctia mang Token Ring rit hiéu qua va dam bio su

truy nhip céng bing trong trudng hop mang chiu tai ning.

e Token Ring cho phép diéu khién quyén truy nhéap vao mang 'mét cach

mém déo. '

Trong trudng hop mang chiu tan nhe thi co cdu token ring lai t6 ra kém
hiéu qua vi méi tram déu phai chd foken di hét mot vong trude khi duge quyén
phat tiép tuc. .

Mét nhuge diém khdc niva cda token ring 13 phdi duy tri sy (6n tai cha
token.Viéc t6n le_ii 2 token lai cting mot thdi diém hodc mat token déu lam anh
hudng dén hoat déng binh thudng ctia mang.

Chuén 802.5 cho 16p vat 1y qui dinh viéc sir dung cdp xoén ¢6 boc STP cho
t6c do 4 va 16 Mbit/s, cdp xoan khéng boc UTP cho t6¢c d6 4 Mbit/s,
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Hinh 1.4: Hoat dong cua mang Token ring

1.2. Thé hé 2

1.2.1. FDDI

¢ Cau tric mang va hoat dong

Giao thitc MAC cla FDDI vé ban chét tuong tu nhu giao thic cha Token
ring, triy mot s6 diém khéc biét sau :

Trong mang FDDI, mét (ram dang chd token s& chiém token bing céch lap
urc loai bd token ngay khi nhan ra khung cta token. Sau khi nhan duge xong
token, tram 1ap wic phdt mot hay nhiéu khung s lieu. Phuong phap thay déi mét
bit ciia token dé bién n6 thanh diém bat ddu cia khung s6 liéu 1a khong phd hop
voi t6¢ d6 rat cao cia FDDI.
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Trong mang FDDI, mot tram sau khi phit cde khung s6 licu thi lap uic chén
them mot token maéi k& ti€p ngay sau cdc khung nay ma khong cdn phéi cho dén
khi cdc khung s6 liéu nay quay vé nhu trudng hop cia token ring,vi vay tiét kiém
duac thot gian.

Hinh 1.5 sau mo (4 hoat dong cta vong FDDI

Ve
Yy . T\
\___,/\ \‘t3/x
 B] E|
(M @ (3)
A g cho oken A chicm token,bit diu A chén them 1oken madi Csao chép khung FI ki
phit kbung Flgii dén C khi k&t thuc phat khung ndy truyén qua
_51\\(/1@ N
« X -
A 5
o \
. 4 b
%l > ¥ LN
K 8 [© E 3
{5 (8) (8)
Ciiépwesaochép FLB - Hchéa woken méi, D soo A dé cho F2 qua, B huy B dé cho token qua
chiém teken va phit chép F2,A huy bo Fi _baF2

khuny F2 giii che D

Hinh 1.5: Hoat dong ciua mang FDDI

Sau khi tram A chi€m dugc token, né phat khung Fi va lap tic chén thém
token méi. Khung F1 ¢6 dia chi dén 1a C,do dé tram C s& sao chép khung nay
khi né truyén qua. Cuéi ciing, khung quay tré vé A va bi A huy. Trong khi d6 B
chiém token do A phdt va phit khung F2 ngay ti€p theo sau. Nhu vay, tai cling
mot thoi diém,trén mang c¢6 thé tén tai nhiéu khung chay theo vong FDDI. Mai
tram ¢6 nhiém vu huy bo khung cia chinh né phét ra dua trén trudong dia chi
nguon. .

Céc khung chita mot trudng rit quan trong 12 trudng trang thai khung FS
(Frame Status). M&i tram déu cé kha nang kiém tra cdc bit truyén qua dé tim 16i
va ching s& lap trang thdi cho chi thi E ( set the E indicator) néu 13i dugc tim
thay. Néu mot tram tim thay dia chi cla nd thi né s€ 1ap trang thai cho chi thi A,
né ciing ¢6 thé sao chép khung vii 14p trang thai cho chi thi C. Diéu nay cho phép
tram phat khi huy bdé khung clia né cé thé phan biét duge 3 trudng hop sau:
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o Tram khong ton tai hodc khong hoat déng.
e Tram hoat déng nhung khung khéng dugce sao chép.
¢ Khung da dugc sao chép. |

Nhu vay khi khung bi loai b, cdc chi thi E,A,C trén trudng FS duge ding
dé xac dinh k& qua truyén. Néu 16i duge phit hién thi cde giao thiic MAC sé
khong tim cach phat lai ma s€ bdo két qua lai cho 16p LLC cao hon. Sau dé 16p
LLC hodc mét giao thitc & 16p cao hon s& chiu trich nhiém thuc hién sira 18i.

« Cau hinh cia mang FDDI:

Dé nang cao do tin cdy clia mang FDDI, ngudi ta d4p dung céu hinh vong
kép (dual ring). Hinh 1.6 sau mo ta hoat dong cia cdu hinh vong kép. Cac tram
trong vong kép lién k&l vdi cdc tram bén canh bang 2 dudng nodi phét theo 2
huéng nguge nhau tao thanh 2 vong khép kin. Thong thudng thi chi ¢é vong thit
‘nhét hoat dong, con vong thit 2 nghi, khi ¢6 181 két ndi xay ra thi céc tram & 2
phia duding n6i bi 181 s& tu dong dinh lai dudng di nhu trong hinh v&. N&u mél
tram bi hong thi cdc tram & 2 phia s& dinh lai dudng dé loai bd tram hdng va cic
dudng néi dén tram d6 ra khoi vong. Céc tram trong hinh v& chi ¢6 mot diém k&l
n6i MAC, do dé céc giao thitc MAC chi duoc thyc hién tai vong thir nhét,con .
vong thit hai chi lip lai tin hiéu & vong thit nhét. C6 loai tram khdc trong dé ton
tai 2 diém két n6i MAC va giao thiic MAC dugc thuc hién & ca hai huéng,

I I

Hout dgng binh thutng

I I

Thay d8i cdu hinh sau khi héng dudng néi

Vo
ol

Thay didi ciin ink sau Khi hong mol iram

i * Didm ngi MAC

Hinh 1.6: Hoat dong ctia ciu hinh vong kép FDDI
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1.2.2. FDDI-N

FDDI-I & mot phan mé rong cha FDDI nham tao thém kha nang hé trg
cho chuyén mach kénh. FDDI co s6 chi hé trg chuyén mach géi. Do dé FDDI co
s& khéng thich hop dé duy i cdc cudc n6i lign tuc, cé 16c do truyén $6 liéu
khong déi gitra 2 thié bi dé phuc vu cic ng dl_mg nhu truyén ti€ng néi, hinh
anh, multimedia. |

FDDI-I cung cép cdc dich vu chuyén mach kénh trong khi vin duy ui cic
dich vu chuyén mach géi diéu khién bing token nhu FDDI co sé,do vay né cé
kha nang (hiét lap va duy tri cudc ndi c6 16¢ do khong déi giita 2 thigt bi. Thay vi
dung dia chi noi gii nhu trong khung FDDI théng thudng, cuéc néi duge chuin
bi nhér sir dung céc thong diép dang géi theo mét ca ché thich hop. FDDI-II ding
cdu triic khung 125 ps. M6t cudce ndi chuyén mach kénh bao gém céc khe thoi
gian 1ap lai déu dan trong khung. Trong thiét bi FDDI-IL, 16p vit ly va phan quan
Iy tram hoan toan twong tur nhu FDDI co s6. Tai 16p MAC,c6 thém 2 thanh phdn
mél duge thém vao la HMUX (Hybrid multiplexer) va IMAC (Isochronous
MAC). Modul IMAC cung cép giao dién gitta FDDI va dich vu dang thoi,dai |
dién bdi CS-MUX ( Circuit-switch multiplexer). Modul HMUX lam nhiém vu
* d6n kénh gitta s6 liéu dang géi tr MAC va s6 Liéu dang thoi tir IMAC. Mét mang
FDDI-II ¢6 kha nang hoat dong & ¢i hai ch& d6 1a ché€ do co sé& va ché do lai.
Trong ché d6 co s& chi t8n tai dich vu chuyén mach géi, con ché do lai thi dap
ing ca dich vy chuyén mach kénh va chuyén mach géi. Mang FDDI-II théng
thudng khodi dong & ché do co s& dé thiét 14p cde thong s6 cin thigt, sau dé
chuyén sang ché do lai.

Hinh 1.7 m6 ta cdc mo dun trong ciu trdc giao thic ctia FDDI va FDDI-IL.
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?
Cae [Gp cao hon
S |
CSMUXs l ‘ 1L.LC
| !
1 H
| I | I
Lap
lien IMAC MAC
k¢l dix ™ »
ligu : i
HMUX
HRC (iLybrit ring control)
hi
e - : NS SRUN——— SNP
1 PHY < [ (Station
Management)
tHoic A
Y Y
Lap ,P‘MD
viL Iy S'M PMD-Cip quang da
dal 1y . e ol | ; A S
(SONET Physical mél,
layer mapping) SME-PMD (cip
quang don mot
TP-PMD {cip xoan) |+
Y |

Hé théng SONET

Vit tai

Hinh 1.7: M6 hinh giao thiic FDDI va FDDI-IT

1.3. Thé hé 3
<+ ATM-LAN

Nhu phan trude da dé cap, thé hé 2 caa LAN 1 FDDI di cho phép t6c do

truyén s6 liéu trén mang 1én (&i 100 Mbit/s va FDDI-II d& hé trg céc dich vu
- truyén s6 licu thoi gian thue nhu truyén tiéng ndi va tin hiéu video nén. Tuy vay,
cong nghé FDDI chi gidi han ¢ 16¢ do 100 Mbit/s nén ngudi ta di tiép tuc phét
trién céc cong nghé mang tién 1ién hon nifa d€ ddp dng doi héi clia nhu cdu phat
trién cdc dich vu thong tin. Cong nghé ATM hay con goi lia cong nghé chuyén
~mach t& bao ( cell swiich ) 1a mot trong nhiing cong nghé hita hen nhat, dai dién

cho LAN thé hé 3. '

¥

Cong nghé ATM la moét cong nghé cé kha nang cung cdp dai bang théng
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cao, thoi gian ré chuyén mach vd 1€ truyén din ngan, cho phép truyén nhiéu
kénh cing lic. | :

Cong nghé ATM 12 co s& dé (rién khai mang B-1SDN cho phép 18 hop mang
vién théng véi mang may tinh trong tuong lai. Nhung hién tai thi su phat trién
cla mang LAN dng dung cong nghé ATM di Iam thic diy su phat trién cha
nhiéu loai dich vu méi nhu : hoi nghi truyén hinh, gii cdc thong diép multi-
media, dao tao tir xa, thi€t k&€ ding mdy tinh, truy nhap may tinh I6n tix xa.....Dic
biét, cdc dich vu multi-media chay theo thoi gian thuc ral cin phuong tién truyén
din 8¢ do cao. Vi du dng dung hoi nghi truyén hinh cdn 16¢ do tir 384 Kbil/s
dén 1.544 Mbit/s cho mot lien két gitta 2 ngudi st dung. Nhu vay, mot nhém i
- 20 dén 30 ngudi sir dung trén mang s& cn dai thong tr 10 dén 45 Mbit/s. Tham
chi mot s6 ing dung do6 hoa chat lugng cao ddi hoi i 45 Mbit/s cho 1 ngudi sir
dung. Nhitng doi hoi ngay cang gia tang nhu vay chi ¢6 thé dép ing bang nhiing
cong nghé truyén din t6c do cao nhu ATM.

Cong nghé ATM cung cip cic i6c do co s6 155 Mbit/fs, 622 Mbiifs, |.244
Gbit/s tuong dng véi cdc mide STS-3c¢, STS-12¢, STS-24¢ cna B-ISDN. Nhung
cdc 16¢ do truyén th§p hon ciing duge chap nhan trong ATM.

Lan thé hé 3 - ATM LAN s€ duoc dé cap chi ti€t trong cdc chuong tiép
theo.

1.4. Tom tat

Chuong nay diém qua vé sy phét trién cla cdc th€ hé LAN. Thé hé 1 tidu
biéu A Ethernet, Token bus va Token ring, thé hé 2 12 FDDI va th€ hé 3 tiéu biéu
A ATM LAN. Co céu truy nhap va cac dic diém k§ thuat quan trong nhét clia
céac loai LAN n6i trén duge trinh bay vin 1at dé doc gid thily duge su phét trién
cua cac thé hé LAN.
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2. CO SO OAT DONG CUA LAN

2.1. LAN va mé hinh OS1
Té chic tiéu chufin quéc € 1SO  (International  Standardization

Organization) dua ra mo hinh OSI (Open System Interconnection - Mo hinh hé
“théng md) nhim hudng cho cdc nha sdn xudt tao ra cdc san phdm mang vién
thong va mang mdy tinh wan theo mo hinh ndy dé 6 thé dé dang hoat dong
tuong thich véi nhau ma khong cin cic thiét bi giao dién chuyén déi. Mé hinh
nay gém 7 16p :

e L&p dng dung ( Application)

¢ Ldp trinh bay ( Presentation )

o Ld&p phién ( Session )

e L&p van chuyén ( Transport )

e L&p mang ( Network )

e L6p lién két dit ligu ( Data-link )

e L&p vatly ( Physical )

Mbi 16p thuc hién mot s6 chitc nang xdc dinh trong viéc lién lac gidta hai hée
thong. Khi cac ing dung thi du nhu truyén file, thu tin dién ti... yéu cdu trao déi
s6 lién véi moét thiét bi khac thi nhilng yéu ciu nay s& duge gli xudng 16p dusi

k& tiép va I6p dé s€ thuc hién nhiing chifc nang x{r 1§ xdc dinh, thém vao nhiing

thong tin diéu khién clia riéng né dé lién lac véi 16p ciing midc & hé théng dau
cudi & xa. Qud trinh ¢ i€p tuc nhu viy cho dén khi s6 liéu can trao déi duoc
bién déi thanh dang thich hop va duge phat trén dudng truyén dén tai 16p vati ly.

Tai hé théng dau cudi & xa, qud trinh xdy ra nguoc lai, s lieu nhan dugc
trén dudng truyén s¢ duge dua i cdc 16p dudi 1én cdc 16p rén va tai mdi 16p nay,
cdc thong tin diéu khién riéng chia 16p d6 s& duge loai bd va xir 1. Giita cdc 16p
cing mdc & hai hé théng (6n tai cdc giao thic riéng va qua trinh xi 1y cha cic
16p dusi 1a trong shist d6i véi cac 16p trén, c6 nghia 13 cdc I6p trén hodn toan
khong cdn quan tam dén cdc xir 1y ciing nhu cdc giao thiic (8n tai & 16p dudi.

Chirc nang cta cac 16p trong md hinh 7 16p .
¢ Lop dng dung ( Application ):

Tai 16p nay chia cic giao thite va chiie ndng cho cdc ing dung danh cho
ngudi sir dung. Thi du: cic giao thic clia cic dich vu truyén file va truy nhap co
s& dit liéu, céc dich vu diéu khién thong diép cho cédc dng dung thu tin dién (...
Lép nay ciing cung cdp cdc giao dién lap trinh dng ‘dL.mg API ( Application
Programming Interface) dé€ xay dung céc ing dung trén mang.
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*» Lép trinh bay (iPresentatio'n ):

Lép nay quan ly phuong thac trinh bay cua s6 liéu, cic phuong thitc ma hod
sd liéu. Thi du quy dinh cAc md ASCII va EBCDIC cho cdc file van ban...
< L6p phién ( Session ): .

L6p ndy ¢6 chic nang tao ra va duy tri cdc phién lam viéc cho cidc hé thong
can thuc hién trao déi thong tin véi nhau.
<+ L6p van chuyén ( Transport ):

L6p nay ¢6 chidc nang diéu khién 161 vA sira 16i. Trong nhiéu trudng hop, né
cé nhiém vu thiét lap nén cdc cude ndi ao (hay cude néi logic) gifta cac thiét bi
trén mang. Mét 6 giao thic nhu TCP (tramsmition control protocol) hay SPX
(sequence packet exchange) hoat dong ¢ 16p nay.

% Lép mang ( Network )

Lép nay quy dinh cdc chific nang cia mang nhu dinh tuyén va gan dia chi.
Bing ca ciu xdc dinh dia chi déng nhat cho cdc hé théng va cdc mang con két
néi véi nhau, né cho phép cdc hé théng trén cdc mang con cé thé lién lac véi
nhau thanh lién mang (internetwork). Cic giao thitc nhu IP (internet protocol) va
IPX (internet packet exchange) hoat dong tai 16p nay.

/A \ B\
: < P A
.............. Giag thic1Sp dng dung —
| Lép iing dung “ - > Léyp iing dung
Lép trink bay VI [— Gizo thikc l‘ﬁ?tmhb‘)‘ .......... > Lidp trinh biy
Lép phita < Giao thic 15p phién L Lép phita
L&y van chuyén - Gigo thic 16p vin chuyfn - Ldp vin chuyén
Giao thie 1 :
Lép mang - e, O30 thic 1Sp mang - Lép myng
Lép Lien ket dii ligu € | - Giao Whidc 16p lién ket 4 i > Lp Lien ket dif h“?'“.
Lép vptlj I S Giso thdelSpvltly ... » Hop vatly
) Y

Hinh 2.1: M6 hinh bay 16p OSI cuia ISO

<+ Ldp lién két dir lien ( Data - Link )

Lép lien két dir ligu quy dinh quy tac thu va phat théng tin qua dudng néi
vat 1y giita hai hé théng, n6 thyc hién cic chiic niang didu khién ludng va diéu
khién 16i. Lép nay chia thanh 2 16p con 1a 16p MAC (medium access control)
diéu khién phuong thic truy nhap vat tai va LLLC (logical link control) diéu khién
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ludng va diéu khién 18i.
¢ Lop vat ly ( Physical )

Lép vat ly qui dinh cdc thong s& coa dudng truyén din vat ty, phuong thic
va phuong tién truyén din, vi du cip dong truc, cip xoan, cdp quang, tia hong
ngoai, séng vo tuyén.... '

2.2 Cdc thiét bi mang
< May cha ( Server)

May chd chay hé diéu hanh mang va cung cép cic dich vu mang cho mdi
ngudi sir dung tai may tinh cuc bd cia ho. Cic dich vu nay bao gdm luu trit file,
quan Iy ngudi dang, bao mdt, cic 1énh mang, cdc lénh quan Iy hé thong.....

v Tram lam viéc ( Workstation )

Khi mot mdy Efnh noéi véi mang, né trd thanh mét mit (rén mang va duge
goi 1a khach hang (client) hay tram lam viéc (workstation). Cac tram lam viéc ¢6
thé 1a cdc may tinh chay hé diéu hanh DOS, UNIX, 0S/2, mdy Apple Macintosh,
tram lam viéc khong & dia (diskless workstation)..... Trén méi tram [Am viéc ¢
mot hay nhidu nguoi st dung (user) lam viéc.
< Card mang

D& n6i mang mbi mdy tinh cin cé6 mot bo phan goi 1a card giao dién
(network interface card) goi tét [a NIC. Mbi loai card mang chi hd trg cho mot
loai mang cu thé nhu Ethernet, Token ring, Token Bus, FDDI....

v Cap mang ‘

Trix cac thiét bi mang khong day ( truyén din bang héng ngoai hay séng vo
tuyén), néi chung cdc thigt bi trén mang déu lién lac véi nhau thong qua cép
mang, cdp nay duge ghép ndi v6i card giao dién mang tai mbi mdy tinh. Cap
mang chia lam 2 loai chinh la cdp dong va cip quang. Cdp déng lai ¢6 nhiéu loai
nhu cap déng truc, cap xodn ¢6 boc STP (shiclded twisted pair), cap xoan khong
boc UTP (unshielded twisted pair)... Cip quang gém cic loai cdp quang da mol,
don mot. Mbi loai cdp ¢6 cac chi tiéu k¥ thudt kém theo nhu chiéu dai 161 da clia
doan cap gitra hai nat mang, kich thude vat ly, ud khang, suy hao trén médt don
vi chiéu dai, cdc loai gidic n6i wong dng...
< Repeater

Repeater 1a mdt thi&t by hoat dong & 16p vat 1y, lam nhiém vu khuéch dai tin
hieu truyén trén cdp mang dé md rong kich thude vat ly cda mang. V& mat logic,
repeater don thudn chi 1ap lai tin hiéu & mot cdng va phat lai uen (4t ca cdc cong
con lai chir khéng hé thue hién mot xir ly nao déi véi s liéu.

“ Hub
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Thuat ngit hub ding dé chi thi€t bi 1am diém két néi trung tam cha cac cip
miang. Trong thuc t&€ tn tai nhiéu loai hub khidc nhau, ¢6 loai hub don gian chi la
repeater duge dung trong mang hinh sao, cic loai hub phitc tap thuc hién chic
ning k€t néi cdc mang con thudce cic loal khdc nhau nhu Ethernet, FDDI,
ATM...va bao ham ca chic niing quan ly mang.

“ Bridge

Bridge 1a mot thiét bi hoat dong & 16p 2- 16p lién két dit liéu. Chic nang coa
bridge 1a két néi 2 mang c¢é cung hoac khéc ciu hinh, vi du k&t ndi 2 mang
Ethernet hay két n6i mang Ethernet va Token ring. Bridge chi thye hién viée loc
dia chi MAC clia cac g6i s6 lieu nhan duoc va dua vao dd giri cdc géi nay dén
ddng dia chi can g,

% Switch

Switch 13 bridge cé nhiéu céng (nhiéu hon 2 ¢éng). Trong thuc 1€, Swilch
thudng c6 8,16... c6ng, c6 thé ihude cdc loai cong nghé khdc nhau nhur Ethernel,
ATM, FDDI, Fast Ethernel.... Swilch duge diing ngay cang roéng rai trong ky
thuat mang mdy tinh dé két ndi cdc mang LAN véi nhau va két n6i ching véi
mang xuong séng té¢ do cao nhir ATM, FDDL....

-+ Router

Router I thiét bi hoat déng (ai I6p 3- 16p mang. Chiic nang cia router 1a két
néi gitta cdc mang LAN hoac gitia mang LAN va mang WAN. Router thuc hién
cdc chifc nang loc cdc géi div liéu va dinh tuyén dudng (61 nhat cho cic géi trong
moi trudng lién mang (chiic ning nay khong cé & bridge).

2.3 Cdu hinh mang
Céc ciu hinh (topology) chinh cia mang gom cé :
o Cau hihh Bus
¢ (CAu hinh sao (Star)
e C#u hinh vong tron (Ring)
e Cau hinh cay (Tree)

Ngoai ra, toén lai cdc cfu hinh tuong tu va ciu hinh lai cha céc loai trén nhu
ciu hinh bus kép (dual bus), cau hinh vong kép (dual ring), cadu hinh Bus-
‘Star....Hinh 2.1 mé t4 cdc cdu hinh chinh cda mang:

Trong cau hinh bus, mot dudng cdp duy nhat ndi (4t ca cdc miy v6i nhau.
Doan cap nay duge két thic bang 2 dau terminator dé loai trir cdc tin hiéu phén
xa. Nhuge diém cha né 1a khé phz"ll hién su ¢8 cha cdp mang. Cau hinh nay
thuting duge ding trong mang Ethernet va Token Bus.

Trong cu hinh sao cin c¢6 mot Hub, Switch hay Repeﬁter lam diém két néi

Trang 138



KIICN OF-10 v - . bé tai nhdanh ATM

chung clia cic mdy. Uu diém cla né la sy ¢6 clhia mot vii mdy trong mang khong
lam anh hudng dén hoat dong ciia cic mdy khic. Cau hinh nay 4t phé bién trong
mang Ethernet va ATM LAN. '

Trong cfu hinh vong, cic miy duac néi thanh mot vong tron. Cau hinh nay
duoc dung trong mang Token ring. M6t ciu hinh twong tu 1 cfu hinh vong kép
(dual ring) duge dung trong mang FDDI.

Trong céiu hinh cay, nhiéu nhinh bus dugce ndt véi nhau tai mot diéin két
cudi goi 1a headend, cdc dau con lai cha cde nhanh 1a cédc terminator. Tuong tu
nhu cdu hinh bus, cdu -hinh cay duge ding nhiéu trong mang Ethernet va Token

bus.
Temninater
E Headend o tara
5= o) Workslalion Workflalion  Workslation
Workslation .
Terminalor
@ EI D Tauninalor
e e 14 e nna | '
Workflation  workglation Worktatian
Worksiation ” Cﬁ—"" hi"h Bus Workstation 3’ Cau hinh c:ly Termialor
!
Worksialion

4 QOO0
Warkslation Workslallun

2/ Citu hinh sao 4/ Ciu hinh vong

Waorkstalion

Hinh 2.2: Cic ¢au hinh mang co ban

2.4. Cdc hé diéu hanh mang thong dung
2.4.1. Toéng quan

Heé diéu hanh mang (Network operating system- goi (at 1a NOS) 1a mot he
diéu hanh ¢6 nhiing déc tinh hé tr¢g mang sau:
% Ho tro mot so loai card giao dién mang

1 diéu hanh mang cung cip sdn mot s6 trinh diéu khién card mang
(driver) cho mot s6 loal card mang phé bién, ngoai ra né ciing hé trg cac trinh
diéu khién card viét cho hé diéu hanh dé.
%+ Hé thong dat tén

He diéu hanh mang phai cung cip mot h¢ théng dat tén cho phép nguoi sir
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dung <6 thé nhin thily nhiing ngudi st dung khdc va truy nhap vio tii nguyén
cua ho ¢ bat cit dau trén mang ma khong can biét vi ui cha ching. Ngudi sir
dung chi ciin duyét qua mang va chon trong mot danh sach.

¢+ Hé thong an toan va bao mit

[1¢ diéu hanh mang phdi cung cip phuong tién an toin va bao mat ( thi du
bing cdc mat khau) dé han ch€ khong cho nhitng ngudi sit dung khong duwoc
phép tryy nhap vao mot $6 thi nguyén mang nhat dinh va thay déi cdc thong so
quan trong coa mang. Ngodl ra nd cling ¢ co ciu han ché ngudi st dung chi
duge phép truy nhap vao mang irong nhitng khoang thoi gian nhét dinh cho
phép. |
“ Cac dich vu file va thu muc

Trong mang, figudi sit dung truy nhép vao cdc chuong trinh (rén mdy server
va dat nhitng file cua ho 1én mdy server ding chung nay. Vi vay viéc truy nhap
vao cdc thu muc phai dugc quan ly dé ngan chin nhiing ngudi dong khong duoc
phép xem va sira cic file do.
< Theo ddi hoat dong ciia mang

Hé diéu hanh mang cung cap cdc ¢ong cu dé gidm sét va theo dai hoat dong
cua mang nhu xem danh sach ngudi sit dung, theo dai cdc tai nguyén mang dang
duoc chia xé (share) va nhitng ngudi st dung dang truy nhap vio Lai nguyén dé,
gidm sat huu luong s6 liéu dang huu thong trén mang, tinh trang hoat dong cua
mdy chu.....

C6 hai kiéu hé diéu hanh mang co bin 13 kiéu diém néi diém va kiéu chi-
khéch .

 Kiéu diém noi diém (peer to peer) : 12 hé diéu hanh cho phép mdi ngudi si
dung chia xé tai nguyén trén may cua ho va truy nhip vao tai nguyén da duge
chia x& trén mdy coa ngudi khéc,vi du céc 6 dia cing, mdy in..... T4l ¢4 cdc mdy
trén mang la ngang hang véi nhau, mdi mdy vira la Server, vira 1a Client. Thi du
vé kiéu hé diéu hanh nay 12 Windows for workgroup, Novell Lite...

Kiéu Server/Client (con goi la tleclicaietl-server) ;1 hé diéu hanh trong do
¢ mot hodc nhidu mdy duge danh riéng lam Dedicated-Server (mdy chn tan
hién) va cdc mdy con lai déng vai uo client. Cac Server nay chi lam nhiém vu
cung cip cdc tai nguyén mang cho cic client ma khong lam mot nhiém vu nao
khac. Cdc mady client chi diang cdc tai nguyén duge chia xé trén Server va khong
thé chia x& ciing nlur st dung cdc i nguyén cha céc client khic. Dién hinh cho
ki€u hé diéu hanh nay 1a Novell Netware.
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2.4.2. Cic hé diéu hanh mang thong dung

% Novell Netware

LA hé diéu hanh mang duoc hing Novell phdt trién vai nam sau khi mdy
tinh IBM-PC ra doi. Hé diéu hanh nay da qua nhiéu phién ban viél cho cdc loai
may (inh 286, 386... Hién nay, cic phién ban Novell Netware 3.11, 4.0, 4.01
dang dﬁo’c st dung rong rai.

Novell Netware 12 hé diéu hanh kiéu serverfclient, dua trén giao thic
SPX/IPX cho phép két ndi lién mang. N6 ¢6 co cdu bao mat va chéng 161 rat oL,
hé trg nhi€u thiét bi mang chuyén dung nhu Super server, router, bridge.... cho
- phép két néi nhiéu loai mdy tinh khac nhau chay cac hé diéu hanh khac nhau,
thich hop véi tit ci cdc mang ¢ nhd, viva va 1én.

% Windows for Workgroup _

La hé diéu hanh mang duoc hing Microsoft phat trién v6i cdc phién ban
Windows for workgroup 3.0, 3.1, 3.11. Hé diéu hanh Windows 95 ciing duoc
* tich hop cdc tinh nang mang cia Windows for work group va bo sung nhiéu tinh
nang mdéi, hd trg nhiéu giao thirc khic nhau.

Windows for workgroup 12 hé diéu hanh kiéu diém n6i diém, dua trén giao
thifc NetBeui - mot giao thitc khiong c¢6 kha nang k&t néi lién mang coa
Microsoft. Tuy nhién né ¢6 thé hd tro cic giao thic khdc nhu TCP/IP, NWLink
SPX/IPX twong thich véi SPX/IPX ciia Novell.... Do ki€u ciu hinh diém néi diém
nén co ciiu bdo mat khong ddm bdo, hon nita né chi cung cap mot 56 it cic dich
vu mang co ban. Vi viy n6 chi thich hop véi mang nho cua cdc nhém lam viée
(workgroup).

*» Windows NT

La hé diée hanh mang duge hilng Microsoft phdt trién voi cac phién ban
Windows NT 3.1, 3.51, 4.0, 5.0 Server vi Workstation.

Windows NT la hé diéu hanh theo kiéu diém né6i diém nhung lai ding co
“cfu bio mat tap trung theo co ché server/client, do d6 khic phuc dugc nhiéu
nhugce diém ciia Windows for workgroup va van gitt nguyén wu diém cha he diéu
hanh kiéu di€m néi di€m 1a khéng cin ding dedicated- server. Mang Windows
NT 16 chic thanh cdc khu vuc - domain. Méi domain ¢6 mot may quan 1y khu
vuc goi 1a PDC (primary domain controller), ngoai ra ¢6 thé thém mot may du
phong goi la BDC (backup domain coatroller), cic server va workstation. Ciing
nhu Novell Netware, né cung cip co cdu bdo mal va chong 161 rit 16t, ho trg
nhiéu thi€t bi mang chuyén dung nhu Super scrver, router, bridge.... cho phép két
n61 nhiéu loai may tinh khdc nhau chay cdc hé diéu hanh khac nhau, thich hop
v6l tt ca cadc mang cd nho, vira va lon.

.
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< UNIX

La mot he diéu hanh da duge nhiéu hing va cic co quan nghién ctu phat
teién tir dau,

UNIX 12 mét hé didu hanh ki€u diém néi diém; da nhiém v da ngudi s
dung (muititasking, multiuser ) sir dung giao thie TCP/IP cho phép két noi lién
mang. Dic diém ctia UNIX 14 coi (a1l cd cdc thi€t bi nhu ban phim, chudt, man
hinh, 8 dia nhu céc file trong mot hé thong quan 1y file théng nhat. Cic chirong
trinh,ién ich,img dung dang chay dugce goi la cic qua (rinh xir 1y (process) cé
cdc ddu ra va ddu vao. Cdc ddu ra va ddu vao nay ¢6 thé 1a thiét bi nhu ban phim,
man hinh hay cdc file. Nguoi st dung ¢6 thé tuy y déi hudng cic ddu ra va diu
vao, vi du c6 thé cho hién cdc ky tr gd tr mot ban phim 1én nhiéu man hinh &
nhiéu vi trf khdc nhan trén mang. Mot dac diém quan trong khdc clia UNIX la
cho phép thay déi hé diéu hanh bing cdch lap trinh va dich bang chuong trinh
dich ¢6 sdn kém theo hé diéu hanh. UNIX thudng duge ding trong cdc mdy tinh
16n va cac hé thong da xit 1y, thich hgp véi cdc mang ¢& 16n nhu mang Internet,
Nhuoc diém ctia UNIX 14 khé st dung va (6n tai nhiéu loai UNIX khéng tuong
thich véi nhau nhu System 5, Linux, HP UNIX, SCO UNIX...ngoai ra nhiéu
thi€t bi tin hoc khéng cé cdc trinh diéu khién thi€t bi d€ chay trén hé diéu Lhanh

nay. .

2.5. Tom tat

Chuong nay trinh biy cdc vin dé co ban nhat cia LAN nhu cdu tric giao
thitc clia LAN trong mé hinh 7 16p OSI, thi€t bi mang, ¢&u hinh mang, hé diéu
hanh mang. LAN duge xay dung (it cac thiét bi nhu server, workstation, hub,
switch, bridge,router.... theo cdc cfu hinh bus, sao, ciy, vong... Méi loai thiét bi
dé ¢6 nhiing chitc nang va dic diém riéng. Phin cudi chuong gisi thigu mot so
hé diéu hanh mang thong dung nhu Novell Netware, Windows NT, Windows for
workgroup, UNIX va phan tich mét s6 dic diém quan trong va pham vi iing dung
cua chiing. '
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3. TONG QUAN Vii CONG NG ATML.

3.1. Kién triic giao thiic ciia ATM.

Cic chudn cha ATM do ITU-T cong bo dua trén mo hinh cdu tric giao thic
mo ta trong Hinh 3.1. Lép vat Iy bao gom nhiing dinh nghia lién quan dén vat (ai
vi co cdu ma hod tin hiéu. L6p vat 1y qui dinh céc t6c do 155 Mbit/s va 622
Mbit/s. Céc t6¢ do cao hon va thap hon déu duoc cho phép.

‘Trong mod hinh ¢d hat 16p hén quan dén cic chic nang cia ATM. D6 1a 16p
ATM chung cho tit ca cdc dich vu va l6p AAL (ATM adaption layer — 16p
twong thich ATM) phu thuée vao loai dich vu, .

o Lép ATM qui dinh cdch thic truyén s6 liéu vdi & bao ¢6 do dai
khong déi va cach thic sir dung cée cude néi logic.

-Lép AAL hd try cédc giao thifc truyén s6 liéu khong dua trén co so
ATM. N6 dnh xa thong tin cha cédc 16p cao hon vao cic € bao ATM
dé truyén di trén mang ATM va thu gom théng tin tir cdc (€ bio
ATM dé chuyén cho ciic 16p cao hon.

/ Marpddng quin 1y

/
/ Moal phing 1l phdng cin
didu khién wpuiti s dung
)

/ s

N

Ldp cuo hun

Supyd 15w 4y uend

~do 4 ueap).

Lap tuung thich ATM
(AAL)

Lop ATM

tLap vl Ly

Hinh 3.1: M6 hinh giao thirc cia ATM
M@ hinh giao thic lién quan dén 3 mat phang riéng biét sau:
¢ Mat phang ngudi sit dung: cung cip cho ngudi sit dung cdc thong tin
dng dt_mg‘ va cdc thong tin diéu khién lién k&l nhu diéu khién luéng,
diéu khién 161. _
¢ Mat phan} diéu khién: thuc hién diéu khién cudc goi va cic chifc nang
~ diéu khién cude néi.
Mat phang quén ly: bao gém 2 chiic nang 12 quan 1y mat phang va quéan 1y
16p Quan 1y fnzfat phéng thuc hién céc chic nang lién quan tSi toan bo hé théng va
phéi hop lam viéc gilta cdc 16p khic nhau. Chic niang quan 1y 16p, duge phan
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chia thimh cic 16p khac nhau nhim thue hién cde chife nang quan ly lién quan 16i
cic tai nguyén viv thong s6 niam & the the giao thie,

3.2. Kénh do va duong do
3.2.1. Mot so khai niém c6 lién quan t6i kénh ao va dudng do

Lép ATM bao gém 2 mifc:

' o Miic kénh do (Virtual channel level) : _

La miic ¢é chifc nang truyén don hudng cic (€ bao ATM tuong Gng véi mot
gid tri nhan dang Chung'duy nhat VCI (Virtual Channel Identifier)

o  Miic dudng do (Virtual path level): :

La mitc ¢6 chic nang truyén don hudng cac t&€ bao ATM thude vé nhiéu
kénh do khdc nhau nhung lai ¢é chung mdét gid tri nhan dang dudng do VPI
(Virtual Path Identifier)

Trong moét dudng truyén din cé thé bao gdm vai dudng 4o VP, trong mdi
VP ¢6 thé cé mot vai kénh 4o VC. Mbi VP va VC trong dudng truyén din déu ¢6
mét gid tri VPI va VCI riéng, s6 cic VP va VC phu thude vio do dai cha VPI va
V(I trong tiéu dé cha t€ bao ATM. Hinh 3.2 thé hién mé6i quan hé gitta-VP, VC
va dudng truyén dan. '

VP

Duding truyén din VC

Hinh 3.2: Méi quan hé gitta dudng do, kénh ao va duong truyén dan.

< Pudng ao VP (Virtual Path) va kénh do VC (Virtual Channel)

VP 1a khdi niém ding dé chi viéc truyén don hudng céc (€ bao ATM cé
cing mot gid i nhén dang dudng 4o VPL

Trong dudng truyén din ¢6 (hé c6 mét s6 dudng do. S6 VP nay phu thuoce
'va0 s6 bit cha VPI trong phan tiéu dé cha t& bao ATM.

VC Ia khai niém ding dé chi viec truyén don hudng cic (€ bao ATM (uong
tng v6i mot gid tri nhiin dang kénh do chung duy nhét VCI.

Nhidu kénh 4o ¢4 thé duge hop lai thinh mét dudng do. S6 kénh 4o phu
thudc vao s6 bit cha VCI trong tiéu dé 1€ bao ATM.
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+ Lién két kénh do (VC link) va lién két duong do (VP link)

Theo ITU-T, * lién két kénh do 1d su truyén don hudng cic 1€ bio ATM
-gitta di€ém ma tai do cic gid i} VCI duge gan vao (€ bao va diém ma céc gid tri
dé bi thay déi hoac bi xod 7. *“ Lién két duong do 1a lién két gilta hai diém ma tai
J6 gid 1 VPI duoce gin, thay déi hoac xoi ™.
< Cudc noi kénh ao VCC {Virtual Channel Connection) va cuéc noi duong

a0 VPC (Virtual Path Connection)

Cudc noi kénh do:

Cudc noi kénh do VCC la tap hop ctia mot s6 lién két kénh ao. Theo dinh
nghia cta ITU-T: “VCC la su méc néi cha cac lién két kénh 4o gitta 2 dié truy
~ nhap vao l6p tiwong thich ATM”.

Thuc chat VCC 1a mot dudng néi logic gilta 2 diém diing dé truyén céc (€
bao ATM. Thong qua VCC, thit fr truyén cdc t€ bao ATM s€ duge bao toan. Coé
4 phuong phap dugc st dung dé thiét lap mot cude néi kénh 4o tat giao dién giira
ngudi s dung va mang:

[. Viéc thiét lap va gidi phéng déi véi cde cude noi duge thue hién thong
qua cdc kénh gianh sin ma khong cin cic thu tuc bdo hiéu. Phuong |
phdp nay, duge dp dung cho cdc cude ndi ¢ dinh (permanent) va bin
cd dinh (semi-permanent). |

2. Qua céc thd tuc bdo hiéu trao déi (meta-signalling procedure): phuong
phdp nay sir dung kénh béo hiéu trao déi do dé thiéi 1ap hoac gidi
phéng cédc kénh bdo hidu ao thong thudng.

3. Qua thu tuc bdo higu gifta ngudi su dung va mang :cic VCC béo hiéu
dugce sir dung dé thiél Hp hoic gidi phdng cdc cude néi kénh do i diu
cudi téi ddu cudi. '

4. Qua thd tuc bdo hidu (Ir ngudi st dung t6i ngudi st dung: Néu mot
VPC da 16n tai giita cdc giao dién UNI (User- Network Interface) ctia
hai ngudi sir dung thi mét VCC ndo d6 trong VPC ndy c6 thé duoc thiél
lap hodc giai phéng théng qua VCC bao hieu gitta hai nguol str dung
nay.

Cudc ndi duong ao

Cuoc néi dudng do VPC {a sy méc ndi coa miot s6 lién két duong do. VPC
1a su két hop logic ctia cdc VCC. Trong mot VPC, mdi lién ket kenh do déu ¢é
mot 56 hieu VCI riéng, wy vay nhiing VC thudc vé& cdc VP khédc nhau c6 thé cé
cdc 86 VCI gisng nhau. Méi VC dugce nhan dang (duy nhét) théng qua 8 hagp 2
gid tri VPI va VCL C6 hai phuong phdp dugc stt dung d€ thiét 1ap cudc nai
duong ao:
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. Thi€l iap VPC khong can dén cdc thi tue bio hidw: viée thigl lap hoic
gidi phong mot VPC duge thue hién qua cic kénh danh sdn (rén co sé
cha thué bao).

2. Thiét 1ap VPC dugc diéu khién b ngudi sir dung hoiic mang: Céc gid
tri VPI duge cung cdp bai thiét bi chia ngudi st dung hoic cde diém
cung cdp dich vu trong mang. Lic lmy ciin phai str dung cic thh tuc cha

“mat phang quan 1y mang.

< Cac iing dung cua cac cu(_)c noi kénh ao, duong ao
Cac VPC va VCC duge str dung gitta:
o Npgudi sit dung v ngudi sit dung.
e Ngudi sir dung va mang.
e Mang va mang.

Céc 1€ bao tuong tng véi mot VPC va VCC riéng s€ dugce truyén qua mang
trén cling modl tuyén.

Cac VCC gifta ngudi st dung va ngudi s dung duge diing dé mang thong
tin cua ngudt s dung v théng tin bdo hidu gita 2 dau cudl. VCC gitta ngudi su
‘dung va mang cé thé dugc dung dé truy nhip t6i cic chiic nang ndm & nil
~ chuyén mach dia phuong ¢6 lién quan 6 cude n6i (nhu bdo hiéu tai giao dién
UNI). VCC gitra cdc niit mang duge dong dé mang cdc thong tin vé quén ly luu
lugng mang, dinh tuyén va bao hiéu tai giao dién NNI.

VPC lién két gifta nhitng niguti sir dung cung cip cho ho céc “6ng truyén
din”, 16 chitc clia cadc VC s& phu thude vao 6ng ndy. Nhiing VPC gitta ngudi st
dung va mang duoc st dung d€ kéi hop cic lubng théng tin I ngudi sty dung (i
cdc phéin 1 cha mang nhu chuyén mach dia phuong. VPC gifta mang va mang
duge stt dung dé t8 chife ludng thong tin ctia ngudi st dung theo cde so db dinh
tuyén cé san, cho viéc chuyén mach céc tuyén hay cho thong tin quén Iy mang.

3.3. Cdu tric t§ bao ATM

Nhur di biét, dac diém cha ATM [ hudng lién kél. Do dé khdc véi mang
chuyén mach géi, dia chi ngudn va dich, s6 thit ty géi (€ sap x&p lai thi w cic
g61) 1a khong can thiét trong A'TM. Hon nita, do chit luong cha dudng truyén rit
(6t nén céc co ché chong 181 trén co s6 i lien ket t6i lien k&t cing dugc bé qua.
Ngoai ra ATM ciing khong cung ¢ap cic co ché diéu khién ludng gilia cdc nit
‘mang do co ciu diéu khién cudc goi cha né. Vi vay chdc nang co ban con lai clia
phin tiéu dé trong t€ bdo ATM Ia nhan dang cudc ndi ao.
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Phén tiéu dé ci’uﬁn (€ biio A'TM ¢6 2 dang: mét dang 1a cic (€ bao duoc truyén
rén giao dién gitta ngudi st dung vie mang UNI, dang con lai 1 cic (€ biwo duge
truyén giita cac ndt chuy&n mach (giﬁa NNI). Hinh 3.3 va Hinh 3.4 thé hién ciu
tric ATM & giao dién NNI va UNI.
<+ S84 hién nhan dang kénh do VCI va dudng ao VPI

Do kénh truyén ATM cé thé truyén véi t6c do ilr vai kbit/s t6i vai tram
Mbit/s tai mot thdi diém ndo dé, do d6 VCI duge ding dé nhan dang cic kénh
dugc truyén déng thoi trén dudng truyén dan. Thong thudng trén mot dudng
truyén ¢6 hang ngan kénh nhu vay, vi the VCI ¢6 dé dai 16 bit (tuong tng véi
65535 kénh). .

Bit
8 7 6 '8 4 3 2 1
i Qctet
VPI ;
VP VCJ 2
vCi 3
Vi PT CLP
a
HEC
) 5
Phin dir liéu (48 octel)
6-53

Hinh 3.3: Cau triic t¢ bao A'TM tai giao dién NNI

Bit -
8 7 6 5 4 3 2 1
S e — e Octet
GFC VPl 1
VPRI VCl 2
VCI 5
vl PT CLP
B I 4
HEC
5
Phn dit liéu (48 octel)
— 6-53

Hinh 3.4: Cau tric té bao ATM tai giao dién UNL
Do mang ATM c¢6 dic diém hudng lién két nén mbi cude ndi duge gan mot
s6 hiéu nhan dang VCI tai thoi diém thi€t 1ap. Mbi gid tri VCI chi ¢6 ¥ nghia tai
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thng lién k&t (r ndt 61 nidt cha mang. Khi éu(pc néi két thiic VCI con ¢6 uu diém
trong viéc st dung trong cdc cude ndi da dich vu. Thi du trong dich vu dién thoai
truyén hinh, &m thanh va hinh 4nh s& dugc truyén trén 2 kénh c¢é VCI riéng biét;
do dé ta c6 thé bd sung hoidc huy bd mét dich vu trong khi dang thwc hién mot
dich vu khic.

- VPI duge sir dung dé (hiét 13p cude néi dudng do cho mot 56 cic cude ndi
kénh do VCC. VPI cho phép don gidn hod cic thi tuc chon tuyén cling nhw quan
ly, n6 ¢6 do dai 8 bit hodc 12 bit tuy thude &€ bao ATM dang duge truyén qua
giao dién UNI hay NNI.

T6 hop cha VCI va VPI tao thanh mot gid tri duy nhat cho mdi cuéc noi.
" Tuy thudc vao vi tri d6i v6i 2 diém cubi cha cude néi ma nit chuyén mach ATM
s€ dinh dudng dua trén gid tri cta VPI va VCI hay chi dua trén gia tri VPL. Tuy
vay cin luu ¥ rang VCI va VPI chi ¢6 y nghia trén timg chang lién két cha cudc
néi. Ching duoc sit dung dé viéc chon dudng trén cdc chang nay duge dé dang
hon. Do s6 VPI va VCI quéi nhd nén ching khéng thé duoc sit dung nha mot s6
hiéu nhan dang toan cuc vi kha nang xay ra 2 cudc néi st dung ngdu nhién ciing
mot s6 VPI va VCI 1a rdt cao. Pé khic phuc, ngudi ta cho VCI va VPI la duy
nhat trén méi doan lién két (link). Trén timg doan lién két nay, 2 mit chuyén
mach st dungVPIva CPI nhu 6 hiéu nhin dang cho méi cudce néi trén doan do.
Khi da qua nit chuyén mach, VPI va VCI nhan cdc gid tri m6i phin hop véi doan
tiép theo.
< Kiéu té€ bao ( Payload Type - PT)

0 01 011 4

sir dyng

T bho can ngudi

Bt bio hige 1op AAL

Bis bio hiéu 14¢ ngér
=] ncu tde ngén

Hinh 3.5: Cau tric trugng P trong t€ bao mang thong tin coa ngudi sor dung
PT 13 mot trudng gém 3 bit ¢é nhiém vu phan biét céc kiéu t&€ bao khic
nhau nhu: t€ bao mang théng tin cua nguot st dung, 1€ bao mang cac thoéng tin
vé giam sat, vin hanh, bdo dudng (Operation- Adminitration- Maintenance,
OAM). Né&u bit dau coa PT cé gid tri thi day la t€ bao ctia nguoi sir dung. Trong
loai t€ bao nay, bit s6 2 béo hié¢u tic ngh&n trong mang va bit 3 ¢6 chitc nang béo
hiéu cho 16p twong thich ATM AAL. Néu bit ddu cha PT ¢6 gid tri bang 1 thi
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day la t€ bao mang cac théng lin quan 1y mang. Hinh 3.5 va Bang trinh bay céu
tric truomg PT. ' |

Bing 3.1: Cau tric trudng PT trong t€ bao mang thong tin OAM

Dang bit | Chifc ning

100 T& bao OAM 16p F5 lién quan téi lién két
(OAM F5 segment associated)
101 Té bio OAM l16p F5 lién quan téi dau cudi
(OAM F5 and- to-and associated)
110 T€ bao quan 1y (Al nguyén

111 Danh san cho cédc chifc niang sau nay

Ngoai ra cdn ¢ 2 kiéu 1& bao dac biét 1a t& bao khong xac dinh (unassigned
cell) va 1€ bao tréng (idle cell). T€ bao khong xdc dinh va € bao wdng déu c6
dac diém chung la ching khong mang théng tin clia ngudi st dung. Tuy vy (€
" bao tréng chi ton tai & mic vat 1y con t€ bao khong xdc dinh 6n tai cd & miic
ATM I4n mifc vat ly. T€ bao khéng xdc dinhduoc giri khi khong cé thong tin hiiu
ich danh san wén ddu phat.

“ CLP (Cell Loss Priority)

CLP la truong dung dé phan loai cac cudc néi khac nhau theo mitc do wu
tién khi cdc tai nguyén trong mang khong con Ia 161 uu nita. Thi dy trong trudng
hop qud tai, chi ¢6 cdc cude ndi cd nuie wu tien thap 1a bi mat thong tin. C6 2
loai uu tién khéc nhau 1 vu tién vé€ mat ndi dung va uu tién v€ mat thoi gian.
Trong ché do uu tién vé mat thdi gian, vai (€ bao c6 thé c6 do & trong mang dai
hon céc € bao khac. Trong ch& do wu tién vé mit ndi dung, cic (€ bao c6 do uu
tién cao hon $€ cd xac sudt mat gbi it hon.

Cac mitc uu tién c6 thé duge an dinh trén co s& cudc néi (qua mbi VCI hoac
VPI) hodc trén co 86 mbi 1€ bao. Trong trudng hop tha nhdl, (4l ca cic 1€ bao
thugce vé€ mot kénh 4o hodc dudng do s&€ ¢6 mot imic uu tién xdc dinh. Trong
truding hop thi 2, moi t€ bao thude v& mot kénh do hodc dudng do s€ ¢ cdc nic
uu uén khac nhan.

4 HEC (Header Error Control)

Truong diéu khién 16i tieu dé HEC chisa md du vong CRC (Cyclic
Redundancy Check). Ma nay tinh todn cho 5 byte tiéu dé. Do phin tiéu dé bi
thay déi theo ting chang nén CRC cdn duge kiém tra va tinh todn lai véi mébi
chang. Da thitc sinh duge ding ¢ day la da thiec: x®+x%+x+1. Da thic nay c6 thé
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stta ton bo cdc 161 don va phit hién ra phén I6n cdc 16 nhém.
¢ GFC (Generic Flow Control).

Tai giao dién gitfa ngudi su dung va mang UNI, phan tieu dé ¢ vai khic
biét so véi giao dién NNI. Su khdc nhau can ban nhat 1a trwong VPI bi rdt ngan
lai con 12 bit (so v6i 16 bit & giao dién NNI), lhay vao chd 4 bil cha VPI 1a
~ trudng diéu khién lubng chung GFC.

Chde nang cua GFC duge néu ra trong khuyén nghi 1.150 cta ITU-T. Co
ché& clia GFC cho phép diéu khién ludng cic cude néi ATM & giao dién UNL N6
- dugc sif dung dé€ 1am gidm tinh trang qud tai trong thai gian ngan cé thé xay ra

trong mang cia ngudi su dung. Co ch& GFC dang cho ¢d cic cubde néi nr dlem
161 diém va tr diém (6i nhiéu diém. _ '

Khi k&t hgp mang ATM véi cdc mang khac nhu DQDB (Distributed Queue
Dual Bus), SMDS (Switched Multi-megabit Data Service), GFC dua ra 4 bit
nham bdo hiéu cho cC mang ndy 1am thé ndo dé hop kénh cdc t& bio cla cdc
cuée n6i khdc nhau. Mbi mang déu ¢é mot thii tuc truy nhap riéng, do dé hiu
nhu méi mang déu phéi c¢é mot logic diéu khién wong ving dé chuyén GFC thanh
dang cdc thu tuc truy nhap cla riéng né. Do d6 trong trudng hop nay, GFC thue
chat 12 mot bo cdc gid tri chuan dé dinh nghia mitc do uu tién cia ATM doi véi |
cac quy luat truy nhéap vao cdc mang khic nhau, -

Viéc budce phai sir dung trudng didu khién ludng chung GFC 13 mot nhugce
di€m co bin cla ATM, d6 1a tao ra su khdc nhau giita cdc t€ bao tai giao dién
UNI va NNI, vi vay cdc tho tuc coa ATM khong phai 13 thi tuc déng nhat. Trong
mang st dung cde thi e déng nhit, cdic thiél bi vién thong ¢ thé duge 1ap dat
vao bit k¥ mot noi ndo trong mang. Trong khi dé ttong ATM, ta phéai chd y xem
thiét bi duoc 1ap dat ¢é thich hop véi giao dién da cho hay khong.

3.4. Lop tuong thich ATM (AAL)

Lép AAL ¢é nhiém vu tao ra sy tuong thich gitta cdc dich vu dige cung cdp
bai 16p ATM véi cdc 16p cao hon. Thong qua 16p AAL, cac don vi $6 lidu thd we
PDU (Protocol Data Uint) & cic 1dp cao hon duge chia nhd va dwa vao trudng div
. ligu cha t€ bao ATM. AAL duge chia nho thanh 2 16p con 14 16p con thiét 1ap va
thdo t€ bao SAR (Segmenlation And Rcassembiy) va 16p con hoi w CS
(Convergence Sublayer).

Chac nang chinh cua SAR la chia céc PDU ctia 16p cao hon thanh cac phan
twong Gngvdi 48 byte cha trudng dit lidu (rong (€ bao ATM tai dau phdt. Tai dau
thu, SAR 1y thong tin trong trudng dif liéu cha t& bho ATM dé khoi phuc lai cdc
PDU hoén chinh.
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Lép con CS phu thudce loai dich vu. N6 cung cp cdc dich vu cta 16p AAL
cho cie 18p cao hon thong qua diém truy nhdp dich vu SAP (Service Acces
Point).

- P& giam thiéu cdc thu tuc cha lép AALITU-T chia AAL thanh 4 nhém khac
nhau tuy thude vio dic diém dich vu cha ching. Su phan nhém cdc 16p AAL nay
chi yéu dua trén 3 tham so6 [a: m6i quan hé vé mat thoi gian, t6¢ do bit va dang
truyén (hay ki€u lién két).

Bang 3.2 trinh bay su phan loai nay.

Bang 3.2: Bang phan loai cic nhém AAL.

. Nhém A | Nhém B NhémC Nhém D
Moi quan hé thai Cé yéu cdu Khong yéu ciu
glan gilta ngudn va
dich
Toc do truyén Khong Thay déi

déi
Kidu lién két - Huéng lién két Khéng
lien ket
Kiéu AAL Kiéu 1 Kiéu 2 Kiéu3,4 kiéus Kiéu
34

Nhém A (m6 phong chuyén mach kénh): Phuc vu cdc dich vu yéeu cdu thoi
gian thue, 8¢ do truyén khong déi, kiéu truyén hudng lién kél. Cdc dich thudc vé
loai nay thudmg 1 tiéng ndi va tin hiéu video ¢6 t6¢ d6 khong ddi.

Nhém B: La cdc dich vu thdi gian the, (6¢ do truyén thay déi, kiéu truyén
hudng lién ket. Cac dich vu cha né thudng i3 tin hiéu audio va video c¢é t6c do
thay déi. ' . |

Nhém C : La cac dich vu khéng yéu cdu thoi gian thue, 16¢ do truyén thay
déi, phuong phap truyén hudng lién két va bdo hiéu.

Nhém D : Bao gém cdc dich vu khéng yéu cau thai gian thuc, 16¢ do thay
déi, kiéu truyén khong lién két. Duge st dung cho céc dich vu truyén s6 liéu
kh(“)ng lién kér.

Trong cic kiéu AAL thi AAL ki€u 5 ¢6 lién quan nhiéu nhat dén ATM
LAN, do d6 ti€p theo day s& chi tap trung trinh bay vé kicu ndy.

AAL kiéu 5 phuc vu cho cdc dich vy ¢6 t6c do thay déi, khong theo thoi
gian thuc. Ciing gidng nhu AAL3/4, AALS duge st dung chl y&u cho cdc nhu
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clu vé& truyén s6 lieu. Tuy vay, I'TU-T dua ra Kiéu 5 nham muc dich:

e Giam do dai phin thong tin didu khién thi -ll:lC.

e Gidm phdn tiép ddu thu phdt.

e Dim bao kha nang thich dng véi cic giao thiic truyén hién tai.
< Lo6p con SAR

Lép con SAR chap nhén cic SDU cé do dai la mot s6 nguyén 1an cua 48

octet duge gin xudng tiy CPCS, N6 s& khong bd sung thém céc trudng théng tin
diéu khién (nhu phén tiéu dé va phdn duéi) vio cidc SDU vira nhan duge. SAR
chi thyc hién chitc nang phan tich (sementation) & ddu phat va tao lai géi 6 dao
thu. D€ nhén biét dugc diém bit diu vi két thic cia SAR-PDU, AALS sit dung
- trudong AUU. AUU nam trong (ruting PT (PayloadType- xem 3.4.2) & tiéu dé cia
t€ bio ATM. Gid tri AUU=1 chi ra diém két thic, trong khi AUU=0 chi ra diém
bit ddu hoic ti€p tuc clia SAR-SDU.
< Lop con CS
| Hinh 3.6 md ta cdu tric trudng cua CPCS - PDU cta AAL S

Trubmg (hong tin eda CPCS-PRU PAD uu CPi Length | CRC
f
|0..47 octet g bit 8 bit 16 bit 32 bit
l, Phén dudi cia CPCS-PBU
*
\ ‘ SAR-PDU
+— —

Hinh 3.6: Cau tric CPCS-PDU ciia AAL kiéu 5.

¢ Phin CPCS (coﬁlmon part convergence sublayer) Cung ciip chic ning
truyén cac khung s6 liéu cia ngudi st dung véi do dai bat ky ur | oclet
t61 63535 octel.

e Thém vao dé, trong CPCS-PDU con ¢6 trudng UU dai 1 octet (CPCS

- User-to-user indication) dai mét octet mang thong tin CPCS cla ngudi
st dung.

o Trudng CPI (common part indicator) dai 1 octet

o Truong do diai Length chi ra do dai cta phian di lLiéu trong
CPCS-PDU. (2 octet)

Mi CRC dai 32 bit (4 octet) duogc sit dung dé chéng 16i. Hinh mé (4 thi du
vé hoat dong ciia AAL 5:
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PLU e Lip cao hon

Phiiae adng tin coa CPCS-POU PAD CPRCS-T {cresim

AAU=0 SAR-PDU SAR-IL)

+

AAU=D SAR-PDU §SAR-PL
AAU=0 SAR-PDU L SAR-PL
CPCS . comumon parl convergence sublayer :
{phin chung cha Idp con hdi w) .
SAR s segmentation and reassembly AAU= SAR-PDU SAR-PL
(d& vir thio gdi) L
PDU : protocol data unil :
(dom vi diT ligu giao thitc) Philn thong tin cia t€ blo .
CPCST = CPCS ailer (dudi cia CPCS) ATM-H ATM & b

ATM- © ATM header (1i&p diu ATM)
AAU : ATM user to ATM user indication bil
{bit chi thi cho didu cudi ATM)

Hinh 3.7: Hoat dong cia AALS

3.5. Tom tat.

Chuong nay néu mot 8 khéi niém-co s& cha cong nghé ATM nhu mo hinh
giao thic cia ATM, kénh do, duong do, ciu (nic cic trudng trong 1€ bio ATM.
Chuong nay ciing trinh bay chifc niang va hoat dong cua I6p tuong thich ATM
(AAL), diic biét 1a AAL kiéu 5 (duge iing dung trong ATM LAN ).
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4. UNG DUNG CONG NGIE ATM VAO LAN

4.1. ATM LAN
4.1.1. Kién tric cjia ATM-LLAN

Nl phén trén da dé cap, ngudi ta coi LAN phat trién qua 3 the hé:
Thé hé 1: tiéu biéu 1a Ethernet LAN va Token Ring phuc vu cho céc ciu
tric Client-Server véi 16¢ do (hap
Theé bé 2: tieu bi€u 1a FDDI ra doi d€ ddp dng cho nhu ciu tao ra cic mang
xuong song t6¢ do cao va phuc vu cdc tram lam viéc 16n
Thé hé 3: tiéu biéu 1a ATM-LAN r1a doi dé ddm bao cho viéc truyén s6
liéu thoi gian thuce cdn cho cdc tng dung multimedia
Cdc yéeu cu dién hinh dit ra v6i LAN thé hé 3 1a:
e 118 trg nhiéu loai dich vu tir nhitng dich vu ddi hdi t6¢c do cao nhu
video hinh dnh déng cho dén ting dung cham nhu truyén file
¢ Dim bdo sy luu théng voé hudng tao kha ndng ting khong nhing
dung lugng trén mot mdy chi ma ca dung luong 6ng cong dé co
thé xay dung mot (8 hgp gém vai cho dén vai tram mdy chid c6 chifc
nang manh _
e Lan don gian viéc k&t néi gita LAN va WAN
ATM la cong nghé 1§ twdng dap tng duge cac yéu cdu nay. St dung kénh
4o va dudng o tao kha nang hé tro nhiéu loai dich vu khic nhau gém cé loai lién
k&t ¢a dinh va lién k&t theo yéu cdu. ATM hd trg su luu théng vo hudng bang
cdch bd sung thém cdc nit chuyén mach ATM va tang t6¢c d6 truyén so liéu clia
céc thiét bi duge k€l n6i vao cling voi sy phat trién cha viée truyén s6 liéu qua
mang WAN trén co s& 1€ bao, ATM cho phép két hop LAN vi WAN khéng can
tram chuyén déi. Céc loai ATM-LAN: |
o (Céng cho ATM-WAN: mot ATM-SWITCH hoat déng nhu 1 router v
bo tap trung (concentrator) dé noi cdc thanh phin mang phic tap véi
ATM-WAN
‘o Mang xuong s6ng ATM (ATM backbone): gdm mot hay nhiéu ATM
switch k&t n6i cdc LAN khéc
e Mang nhém lam viéc ATM: gébm céac tram liam viée multimedia cao
cip va cic hé thong khac ndi truc ti€p vér ATM switch
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Trong thuc t€ t6n tai cic loai mang ATM hén hop 12 t6 hop clia cac loai
mang co ban néu trén. Hinh 4.1 dudi day m6 14 mot vi dy vé mang xuong sdng
ATM c6 két noi véi thE gidi bén ngoai.

( ] . R 622Mbps - .
. EDDI ; (4 2| N35Mbps e
' " i Ndi vatinang ATM khac
13581bp 13581bp
f . ¥ . NGt vdi mang ATM cong cong
10Mbps Ethernet . 15sMbp . 155Mbps
e § u 123Mbps »
100Mbps Ethernet
i flﬂ
r_ll =1

Hinh 4.1: Mang xuong song ATM

Trong vi du nay, mang cuc bd ATM bao gém 4 chuyén mach ATM néi véi
nhau qua dudng ndi diém-diém c6 t6c d6 ATM chudn hod 1a 155Mbps vi
622Mbps. Ngoai ra con ¢é 3 LAN khidc,mdi mang néi truc tiép véi 1 trong s6
cic ATM switch. M61 dudng ndi gitta ATM switch va LAN hoat dong véi t6¢ do
cua LAN dé. Vi du dudng néi véi mang FDDI ¢6 t6c do 100Mbps,dudng néi véi
LAN Ethernet thuong la 10Mbps, véi Fast Ethernet 1a 100Mbps.Do vay ATM
switch phai ¢6 chifc nang dém va chuyén d6i t6c do gitta ATM va cdc loai LAN
khdc nhau déng thii phai thuc hién chuyén déi tir giao thitc MAC dung trong,
LAN sang dong (€ bao trong mang ATM. Nhu vay cdc ATM switch n6i v&i LAN
da thuc hién chiic nang cua bridge hay router.

Cdu hinh LAN nhu trén cho phép b6 sung mang xuong séng cao td¢ vao
LAN ¢6 sdn. Khi nhu cdu xir ly ting Ién, ¢6 thé d€ dang tang dung luong cua
mang xuong sé’ng bang céch bé sung thém cdc switch,ting mic do leu thong
trén méi switch va tang t6c do cdc dudng truc néi gita cdc switch voi nhau. Theo
phuong hudng nay, c¢é thé ting dung lugng clia mdi LAN va s6 luong mang
LAN.Tuy nhién,cdc hé théng diu cudi nhu tram lam viéc va Server.. vin phai noi
v6i vat tal thong thudng cia LAN va do d6 van bi han ché bbi t6¢ do truyén s6
liéu 61 da cia ching.

Mot clu hinh khdac wu viét hon la dng dung céng nghé ATM trong hub.
Hinh4.2 md ta ciu hinh nay:
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Céng  Cdng  Cdng  Cduy
ATM  WAN  FDDI Ethernet

ATM swiich ) Server
o ‘ o L ‘ i1
l’ '] 155Mbps ATM
‘ \' e : Workstation
N C AT ‘- Il
\ l l / ATMHub .| ‘{@1 10Mbps Fthemet
uE ATM Hub / / N =
|l ) ; i
BER— / /| 100Mbps
/ / FODI Workstation
155Mbps WAN  /
oA S

)

Hinh 4.2: Mang c¢6 si dung ATM - LAN Hub

Mbi ATM hub bao gém 1 s6 céng hoat dong lai cdc t6c d6 truyén s6 licu
khéc nhau va sit dung céc thit tuc truyén khéc nhau. Cdc hub nhu vay gém nhiéu
‘cdc md dun lap chung trén cing mot khung. Mbi mé dun dé chi giao iép véi
mot LAN xac dinh-vi du FDDI hay Ethernet. Mt thiét bi dién hinh nhu vay 1a
DEC Hub 900 cha hing Digital. Thiét bi nay ¢é cdc méd dun di kem tuy chon nhu
VNswitch 900 EF diong cho giao dién Ethernet va FDDI, VNswitch 900 EA
dung cho giao dién Ethernet va ATM....Cic mé dun ndy duge lap chung vao
_cing mot Hub, cho phép k€t néi nhiéu mang thudc cédc loai khic nhau.

Hai cau hinh néu trén ¢é wu diém 1a cho phép ti€p tuc duy tri cdc thiét bi
LAN trong khi cong nghé ATM dugc dua vao dp dung. Nhung diéu bat lgi la
phai thuc hién chuyé’n-dc“;i gifr'a cic giao thitc khdc nhau.

Mot ciu hinh don gian hon 12 mang ATM thudn tuy, trong dé mdi thiél bi
déu cubi déu c6 kha nang truyén ATM. Hinh 4.34.3 dusi day mé (& cfiu hinh
nay. : _

Trong trung higp nay, méi hé thdng dau cubi déu néi truc tiép véi ATM
switch bang dudng iruyén cé 16¢ d6 chuin cha ATM la 155Mbps.
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Hinh 4.3: Mang ATM thuan tuy véi cic dau cudi ATM

“ Cdu triic giao thitc va ing dung

Khi thue hién két noi gitta ATM LAN va cdc LAN khéc s& nady sinh ra van
dé la cdc hé thong ndi véi LAN thong thudng ép dung 16p MAC twong dng clia
loai LAN d6 trong khi hé thong néi véi ATM LAN lai dp dung 16p ATM va
AAL.Do dé cdn xem xét 3 su tuong thich: _

¢ Su tuong tic gita thi€t bi dau cudi trong mang ATM va thiét bi dau
cudi trong LAN thudng. |

¢ Su tuong tac gitta thi€t bi dau cuéi trong LAN thudng véi thiél bi dau
cu6i trong LAN khdc cting loai.(Vi du 2 mang Ethernet theo chuidn
IEEE 802.3)

¢ Su tuong tic giifa thi€l bi ddu cudi trong LAN thudng véi thiét bi dau
cudi trong LAN khic khdc loai.(Vi du mang Ethernet theo chudn IEEE
802.3 va mang Token Ring theo chuédn IEEE 802.5)

DE gidi quyét cic van dé tuong thich nay, ngudi ta sit dung router. Thiél bi
nay hoat dong & muc IP (Internet Protocol). T4t ca cdc thiét bi ddu cudj ciing dp
dung IP va cic LAN khic nhau duge két néi bing cdc router. Néu s8 liéu truyén
quéd pham vi cia mot LAN thi né s& dugc déin thang dén router.Tai dé, céc 16p
MAC va LLC dugc loai bo,va IP PDU s& duge dan ql.m mot hay nhiéu mang dé
dén mang dich.Khi dé chiing s& duoc gan thém céc thanh phén cha céc 16p MAC
va LLC twong dng.Tuong fu,né&u thié€t bi ddu cudi duge ndi véi mang ATM thi
cac lép ATM va AAL s€ dugce loat bd hay thém vao 1P PDU.Phuong phidp nay
ddi hoi chi phi thoi gian dé xitr 1y cdc ti€p diu cong them thoi gian té & céc
router. Vi s6 luong mang k& ndi rit 18n thi huong wé ndy s& dang ké.

Mot phuong phép khic la thay ddi tat ca cac thiét bi ddu cudi dé hoat dong

truc ti€p véi ATM. Trong truong hop nay tat cd cdc LAN va WAN c¢6 thé két néi
 truc ti€p khong cdn qua cac tram trung gian. Tuy nhién c4u hinh nay doi héi vén
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dau tu rat 16n dé ddi méi thiét bi.

Dién dan ATM (ATM Forum) dua ra khai niem vé ATM LAN Emulation
(ATM LAN mé phong ).Muc dich ciiu ATM LAN mé phong 1a cho phép cdc niit
LAN néi véi nhau qua mang ATM viu twong tic véi (hiét bl n(‘n truc LEp vai
ATM switch.Cu thé, ATM LAN mo6 phong qui dinh:

o Cédch thiic dé cdc thi€l bi ddu cudi trong 2 LAN tach roi ciingl kiéu
(nghia 1a cing kiéu gé1 MAC) ¢6 thé trao ddi cic géi MAC (MAC
khung) qua 'mz‘mg ATM.

e Cach thic dé cic hé théng trong LAN tuong lic v6i hé théng mo
phéng cting loai LAN va ndi truc ti€p vaio ATM switch

Nhu vay ATM LAN m6 phong da thod mén 2 trong 6 3 vin dé wong thich
néu trén. Hinh 4.4 duéi ddy mé (a dog dung cha ATM LAN md phong:

[ I |
L B | R A ]

———ra

Router

Swilch e

||mu (] ney s:‘ll )
n

u
wi swhicn/

oulgr Ii] Sarvar ‘
%
{
1

7'::::“" i Rouler
ﬁ 1 £ rc
“ ]/ I Server El

Mac
| e R “ ” ) b

L

Workslalion

(M B

|

Ph$n mOn
ATM LAN
'{ Emulation

Hinh 4.4: Kién tric mang iang dung ATM LAN mo phéng

Hinh 4.44 .4 1hé hién kién tric mang ATM LAN moé phong. Trong hinh vé
mo (A moi twong téc gilta hé théng két néi ATM véi thiét by ddu cubi két ndi vao
ILAN hién hitu. Trong d6 thiét bi dau cud6i két n6i vao LAN hién hitu khong bi
anh hudng, né vin dong cic giao thic MAC va LLC nhu binh thudng. Do vay
cic thi€l bi dau cubi déu cé thé chay TCP/IP & phia trén LLC va cic giao thic
mitc ing dung khdc nhau lai chay phia trén nén giao thic TCP/IP. Cic giao thic
inifc ung dung nay s& khong cin quan tdm dén su t6n tai cia ATM LAN & phia
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dudi,

C6 thé n6i 2 LAN sir dung cling mot giao thic MAC bang ot Bridge. Mbi
he thong dau cudi ¢ mét dia chi MAC duy nhat va méi [LAN ¢é mot khodng dia
chi MAC xdc dinh.Néu ¢6 mot khung MAC truyén (rén inc)l LAN dugce dénh dia
chi 16i mét LAN khdc, Bridge s 18y khung MAC tr LAN ddu tién va truyén né
161 LAN thit 2. Qud trinh xtr ly nay 1a wong sudt d6i véi cdc thiét bi dau cudi.
Hinh mo (a céu tric ket noi LAN thong thuong va ATM LAN bang mét Bridge
cang véi cu (ric giao thitc ATM LAN mé phong. ( M6 dun mé phong LAN
thudng dugc viét tét 1a LANE - LAN Emulation).

- ’\('_'{‘7’*\
a oy P
if Mung ATM};;Y,——“‘“‘—‘ Bridge é‘
_-\ }I’

AT
Lap dp dung Ldp dp dung
TCPHP TCPAP
LLC Bridge logic LLC
. MO phan
Mo phong LAN
LAN Lop
AALS AAL S MAC MAC
ATM ATM ATM
Lép vat by Lapvatly| Lapvanly Lép vatly | Lapvarly Lap vatly
ATM Host Chuyén mach ATM Chuyéa déi Ethernel hode

ATM -to - LAN Token ring host

Hinh 4.5: Kién trice giao thic ciia mo phong ATM LAN

Trong hinh v&, Bridge logic phdi ¢6 thém kha nang chuyén déi khung MAC
thanh t€ bao ATM va tir (€ bao ATM thanh khung MAC. Day 1a mét trong nhitng
chiic nang chinh cia Module mé phéng LAN. Lép AAL 5 duge dung dé€ phan
doan khung MAC thanh t&€ bao ATM va 41 tao lai (€ bao thanh khung MAC. D6i
véi 1€ bao ATM, bd chuyén ddi ATM - To - LAN két néi t6i chuyén mach ATM
thong thudng nhu 13 mot phan cha mang ATM,

Hinh cho (hay Host trén LAN hién hitu dang trao d8i dit lieu vdi host gin
vio mang ATM. D& thuc hién viéc ndy Host ATM phai bao haim Module mo
phéng LAN chép nhan khung MAC tir AAL va chuyén noi dung trén 16p LLC.
Do d6 host thuc t€ dd mé phéng LAN vi né ¢6 thé nhan va truyén khung MAC
cing mot dang nhu cta LAN thong thudng. Nhu vay HOST ATM chi 1a thiét bi
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diu cubi khic c6 dia cht MAC. Toan b xtt 1y cha md phong LAN 1A trong sudt
d6i véi hé théng dang 6n tai dng dung LLLC vi MAC.

Véi kign tric giao thitc duge md ta trén day, c6 thé thiét 1ap nhiéu LAN mo
phong doc lap véi nhau. Hién nay .LAN mé phong méi chi cung cap giao thitc
MAC cho hai kiéu: [EEE 802.3 ( Ethernet ) v IEEE 802.5 (Token Ring):

LAN m6 phéng 1a mét t6 hop gém cic thanh phén nhu sau:

+ Cic thiét bi ddu cu6i trén mot hoic nhiéu LLAN hién hitu

+ Céc 1hiét bi ddu cubi gén truc 1i€p vao chuyén mach ATM

Méi thiéi bi ddu cudi trén LAN mo phdng déu c¢6 mot dia chi MAC duy
nhét. Di¥ liéu trao déi giita cdc thi€t bi ddu cusi trén cing LAN moé phong lién

quan dén giao thitc MAC va né trong sudt doi véi 16p cao hon. Nhur vay doi voi
- 16p LLC, cdc thi€t bi dau cudi trén cic LAN mo phong 13 trén cing mot moi
truong truyén din chia xé (shared-medium) cia LAN. Giao (i€p giita cdc thiél bi
ddu cubi trén cdc LAN mo phdng khdc nhau chi duge thuc hién théng gua
ROUTER va BRIDGE. Trong dé6 ROUTER hoidc BRIDGE phai ¢6 kha nang
chuyén déi céc t€ bao ATM thanh.géi tin va chia cdc géi tin thanh cdc € bao dé
gli ching té61 LAN mé phong khic.

% Client va Server trong mé phong LAN

Dién dan ATM ( ATM FORUM ) di dua ra mé hinh CLIENT-SERVER
trong mo phong LAN d€ gidi quy€l cdc van dé sau:

1. Thiét bi gan truc tiép t6i chuyén mach ATM va hé théng chuyén déi
ATM - to - LAN st dung dia chi ATM. Nhu viy cin chuyén déi dia chi ATM
sang dia chi MAC.

2. ATM st dung giao thie hudng lién kél lién quan 161 dudng do va kénh
4o. Vay cin phéi chuyén ddi tir giao thitc ATM huéng lién két sang giao thic
MAC huéng khong lién két cha LAN.

3. Tren LAN dang chung phuong tién truyén dan (shared-medium) thi dé
dang thuc hién da phan phét va quang ba (multicasting and broadcasling). Vay
cdn phai dua kha nang nay vao moi truang ATM.

ATM LAN mo phong yéu ciu 2 thanh phan: khdch - cht (Client va Server).
Client hoat dong & nira thiét bi gan vao LAN hién hitu, va st dung dia chi MAC.
Client ¢6 nhiém vu thém moét phéan t& MAC vao cfu hinh t8ng thé va chuyén déi
giita dia chi MAC va dia chi ATM. Client ndm trong Router, Server ATM, hoic
Edge Swiltch. Server ¢6 nhiém vy viée tich hop cic phan 1t MAC vio cdu hinh
téng thé va quin 1y moi cong viée ¢6 lién quan, nhu tim ki€m dia chi, mo phong
qud trinh quang ba. Server cé thé duge cai dat trong céc thanh phén riéng biét
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hodc trong chuyén mach ATM. M&i LAN mé phdng g6m cé mot hodc nhidu
Client va mét dich va mo phong LAN.

Dich vu in6d phong LAN trong thue 1€ bao gdm 3 kiéu chia Server thuc hién
cac nhiém vu riéng biét: LECS (1LAN Emulation Configuration Server), LES
(Lan Emulation Server), BUS (Broadeast and Unknown Server). Ly do dé phan
chia Server thanh 3 Module 1a gidp ngudi diéu hanh ¢6 (hé ¢6 nhiu Server cimg
mot loai hon mot loai Server khdc dé cho viéc diéu hanh ¢6 higu qua, va ¢6 thé
quyét dinh phan phsi cic Server 8 161 thidu héa génh nang truyén théng. Bang
4.1 dudi ddy dinh nghia cho cdc loal Server va Client.

‘ ) Bang 4.1: Dinh nghia cac Server va Client
Thanh phan Mo ta

LAN Emulation Clignt (LEC) | Thiél lap cude ndi didu khién (6i LES, thiét |
lap dau no61 di ligu 161 cac Client khée, duh
xa tir dia chi MAC téi dia chi ATM

L AN Emulation Configuration | Tro gidp Client trong viéc lua chon LES
Server (LECS)
LAN Emulation Server (LES) | Khéi d6éng viéc dnh xa dia chi, chdp nhan

: Client

Broadcast and Unknown Server | Thuc hién da truyén thong
(BUS)

Hinh mé 14 tuong tic gida Client va 3 kiéu Server. Client ¢6 thé thiél lap
k&t nGi kénh do, goi 1a k&t noi didu khién, 161 LECS va LES. LEC dung két ndi
t¢i LECS dé tim mot dau vao LAN mo phong va xdc dinh vi tri ctia LES, LES ¢6
nhiém vu dang ky cdce Client méi vi dia chi MAC cia chidng vao LAN mo phong
va thiét lap dnh xa gitta dia chi MAC va dia chi ATM.
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> LECS < . 4
Workstation | - o - Biidge
LEC : ; LEC
> 1LES < >
.4_._"._’ BUS 4___,’
Mang ATM
- > -
_ ) : [LAN hign hitu
Giuo dién mé phéng LAN
gitta ngudi sir dung va
mang (LANE User to «— > K&t n6i didu khidn
uelwork interface -LUNL)
: K&t n6i i lidu

Hinh 4.6: Két néi ciia LANE Client qua LUNI

Khi Client va thi&t bi ddu cuéi cha né da hoi nhap vao LAN mo phdong, hiu

hél cdc coéng viéc duge thue hién qua két néi kénh do (VCC) goi 1a két noi di

lieu.Cac khung MAC, chuyén déi thanh céc 1€ bao ATM, truyén qua két néi di

liéu giita cac thiél bi ddu cudi rén cing LAN mo phong. D61 véi viée truyén di

liéu don hudng (unicast), k€l noi kénh do duge thiét lap gira hai Client. Cudi

ciing, k&t ndi di liéu gita Client va BUS s& ding cho viéc quang béd hoac phan

phét va dugc dung dé diéu khién viéc truyén s6 liéu trong trudng hop Client giri
khoéng biét dia chi cua Client nhén,

“» Trinh tw hoat dong ciia mé phong LAN

Qua trinh hoat dong cia LAN m6 phong tuan theo trinh tu sau:

Khdi dong ( Intialization ): DE hoi nhap vio LAN mo6 phéng, ddu tién mét
Client phéi tim dugce dia chi ATM ciia LES cha LAN mo phéng. Client thiét ap
mot kénh 4o t6i Server cdu hinh LAN mé phong (LECS).

C6 3 k¥ thuat, phd dé Client phat hién ra dia chi ATM cbha LECS dé thuc
hién viéc khdi dong: _

o Client ¢6 thé ding thi tuc quan 1y mang nhu mot phin cla giao LEp

~quédn 1y cuc bo tam thai (ILMI - Interim Local Management Interface)

cia ATM forum. Thi tue ndy duge thuc hién gitta Client va phian mém
ILMI trong chuyén mach ATM. Néu phin mém ILMI cé dia chi LECS
cia LAN mo phoéng duge yéu cilu, né s€ cung cdp dia chi cho Client.
Client s€ thiét 1ap két ndi kénh do 161 LECS.

e Néu thh tuc ILMI that bai, Client s& thir lai danh sdch céc dia chi thong

dung. Dia chi nay dugc cung cdp d€ thich iing véi LECS trén bat ky
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miang ATM, ndo tulin theo cic dic tinh ATM Forum dé ra. Client dimg
dia chi nay dé thiét lap kéi néi kénh 4o 161 LECS.

e Né&u dia chi théng duny that bai, Client thir nhan dang dudng 4o/ nhan

dang kénh do thong dung duge dinh nghia trong dac tinh ATM forum.
Khi mang ATM duge dat ciu hinh, ngudi quin 1§ mang cé thé thiél lap
duong aofkénh ao vinh vién.

Cdu hinh ( Configuration ): Khi di thiét lap duoc két néi gitta Client va
LECS, Client ¢6 thé d6i thoai véi LECS. Dua trén co s& dit liéu cdu hinh va chinh
sdch cua né cing véi cac thong tin ma LEC cung cap, LECS gdn Client 6i dich
vu LAN mo phong xdc dinh bang cich cho Client dia chi ATM ctia LES.. LECS
~ cho Client céc thong tin vé LAN mé phong, bao gém giao thitc MAC, kich thude
khung toi da, tén ctia LAN mo6 phoéng. Tén nay do ngudi quan I dat (&n nhu mot
nhém lam viéc (workgroup).

Hoi nhap (Joining): Lic nay Client da ¢é théng tin cAn thiél cho viéc hoi
nhap vaio LAN m6 phong. N6 thiét lap mot két néi diéu khién v6i LES Client
- phat tin hiéu JOIN REQUEST 61 LES bao gom dia chi ATM coa Client, dia chi
MAC, ki€u LAN, kich thudc khung (8i da, s6 nhén dang Client va ¢hi thi Oy
nhiém. Thong s6 cubi ciing théng bdo rang Client wong dng véi thiét bi dau cudi
gén truc (iép vao chuyén mach ATM hay b6 chuyén déi LAN - io - ATM hé trg
cho thiét bi ddu cuéi trén LAN hién hitu. Néu LES chuin bi chdp nhan Client, né
s€ g rd vé thong bao JOIN RESPONSE chélp nhan. Nguoce lai, nd s€ gii tra lai
tin hiéu JOIN RESPONSE tir choi.

Pdng ky va khéi dong BUS (Registration and BUS Initilization): Mbi khi
Client k€t néi véi LAN mo phong, né phai thuc hién thi e dang ky. Néu Client
thay mat cho nhiéu thiét bj ddu cudi trén LAN hién hitu, né giti danh sdch toan
bé dia chi MAC rén LAN hién hitu s& trd thanh mot phan coa LAN mo phong
doi voi LES. Tiép theo, Client yéu ciu LES cho dia chi ATM cia BUS. Dia chi
niy ¢é chic nang nhu la dia chi quing ba doi véi LAN mé phong va nd dugc st
dung khi khung MAC duge quang bda cho moi tram lam viéce trén LAN mo
phong. Sau dé, Client thiét 1ap két noi dit liéu vér BUS,

Truyén dit liéu (Data Transfer): Khi Client da duoc dang ky, né da ¢ kha
nang gli va nhan khung MAC. Trong trudng  hop thi€t bi ddu cudi gén vao
chuyén mach ATM, hé théng nay s& phat sinh khung MAC cia né cho viéc
truyén 161 mot hoac nhiéu he thong khac trén LAN mé phong. Trong traong hop
Client Gy nhiém, né thuc hién chic nang cta Bridge 14 nhan khung MAC
thiét bi ddu cudi trén LAN hién hitu cta né va phat lai nhing khung MAC dé.
Trong ca 2 trudng hop cdc khung MAC di ra phai phan manh thanh t€ bao ATM
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va truyén qua kénh do. C6 3 truong hop xay ra:
1. Truyén khung MAC don hudng (unicast frame), biét duoc dia chi ATM
2. Truyén khung MAC don huéng, khong biét duoc dia chi ATM
3. Truyén da huéng (multicast) hodc quing ba (broadcast) khung MAC
Néu Client biét dia chi ATM cta khung don. hudng né kiém tra k&t néi dix
“liéu do da thi€t 1ap sian sang cho Client dich hay chua. Néu ding, né glii khung
qua két néi nay. Nguoc lai, né sl dung bdo hiéu ATM dé thiét 1ap k&t ndi va gii
cic khung. _
Néu dia chi khong xic dinh, Client gui s& thuc hién hai hoat dong:
bau tién, Client gui khung qua két néi dix liéu da duge duy ui 16i BUS. BUS
truyén khung 16t dich ¢6 dia chi MAC du dinh hodc quéng bé khung (61 moi dich
MAC tréen LAN m6 phong. Trong trudng hop sau, dich du dinh s& nhan ra dia
chi MAC ctia né va chip nhan khung.
Tiép theo, Client thir nhin biét dia chi ATM cho MAC nay dé tham chiéu
- sau ndy. N6 thuc hién viéc nay bing cdch gui LE - ARP - REQUEST (LANE
address resolution protocol request) t6i LES, cau 1énh bao gém dia chi MAC caa
dich (ma dia chi ATM dang cin biét). Néu LES biét dugc dia chi ATM né s& g
- dia chi 61 Client trong LE - ARP - RESPONSE. Ngugce lai, LES s& giit lai yéu
cdu trong lic ¢ nhén biét dia chi ATM. LES gui tin hiéu LE-ARP-REQUEST
cha riéng né téi tat ca Client trén LAN m6 phoéng. Client nao ¢6 dia chi MAC
diing nhu yéu cdu s& gl tra dia chi ATM cla n6 (6i LES, dé sau dé LES c6 thé
gui trd lai dia chi ATM nay t6i Client ¢é yéu céu.

Cuoi cung, néu khung MAC i da hudng hodc quang ba, Client gui s¢
truyén khung 161 BUS qua k&t n6i dit lieu do. BUS s& lap lai khung dé va giri né
qua cic két néi dir lidu do 161 moi Client trong LAN mé phong.

“ Dang khung LAN mé phong
- LAN mé6 phong cé 2 dang khung:

¢ Dang khung dir liéu: két néi dit lidu gifta cic Client va gita Client véi
BUS _ |

+ Dang khung diéu khién: s dung trong k&t ndi diéu khién giita cic
Client véi LES va LECS.

Hinh 4.7 dusi day mo6 14 dang khung dit liéu:
= Dang 1: cho IEEE 802.3 (Ethernel)
= Dang 2: cho IEEE 802.5 (Token Ring)
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— 8 bit +— — 8 bit +—
LE Header (2) LE Header (2)
AC Pad (1)
Pia chi dich FC ()
(6) |
Diu chi dich
(6)
Dia chi '
ngudn (6)
Diachi
D6 dai (2) ngudn (6)

L Trudng théng
Don vi dir hiéu

giao thic LLC
(PDU)

tin dinh tuyén
(0-30)

Don vi dir liéu
glao thirc LLC
A(PDU)

{a) IEEE 802.3

(a) IEEE 802.5

Hinh 4.7: Khuon dang khung dii liéu cua LANE

Trong mbi trudng hop dang khung dd Léu duge nit ra 1y dang khung MAC,
Khao sat triomg hop [EEE 802.3. Khi Client nhan duge LLC PDU urx 16p ké tigp
cao hon, né xay dung ot khung MAC dé truyén di. Khung nay c¢6 ciing 6t
dang véi khung MAC théng thudng, trir mdt vii khdc biét sau:

Truong kiém tra tuidn w khung (Frame check sequence - FCS) bi bd qua,
diéu nay loai trir tiéu dé khong cén thiét.

- Tiéu dé LE duoc dua vao, tiéu dé 16 bit nay chia s6 nhan dang Client. Khi
‘khung duge nhan bdi Client dich, phian dau LE bi cat di. Néu dich 1a hé thong
gan vhio ATM, né s& bd qua cdc trudng MAC con lai va chuyén cdc théng tin
LLC lén 16p trén. Néu dich 1a bd chuyén déi ATM - to - LAN gan véi LAN
IEEE 802.3 n6 s& bb phén tiéu dé LE, cong thém tudng FCS vao khung MAC va
trayén khung MAC nay trén LAN.

Khung MAC IEEE.802.5 ciing tuong tu nhu vay, phin tieu dé LE duge
them vao. Trong trudng hop nay 3 wudng cudi cia khung bd qua: FCS, ED
(Ending Delimiter), FS (Frame Status). T4l ca cdc trudng nay duge khoi phuc lai
néu khung dugc truyén lai trén LAN Token Ring. |
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Hinh 4.8 cho thdy dang khung di¢u khién chung, gdm cé cic trudng:

Marker; Thuding xuyén ¢d gid tri HEXA “FF00”, chi thi khung diéu
khién -

Protocol: Thutng xuyén c¢é gid tri HEXA “017, chi thi giao thic
ATM LAN mo phong

Version: thudng xuyén ¢d gid tri HEXA “01”, chi thi version |

Op - code: Ki€u khung diéu khién:Vi du LE-Cofigure-Reques! va
LE-ARP-Request. '

Status (Trang théi ): thiét lap bang zero khi yéu céu ; ding cho dép
dng. Vi du: Thong s6 yéu cau khong hop 1é lap lai dia chi ATM,
LAN dich khéng hop €.

Transaction ID: gid tri thy bién, gid tri thy bi€n dugc gin béi thiét bi
yéu cdu va duge thiét bi ddp tng sit dung dé thiét bi yéu cau phan
biét duoc dédp ting cdn thiét gita nhiéu dap ting khac nhau. “
Requester - LECID: s6 nhan dang ca thiét bi yéu ciu

Flag: thay ddi tuy theo yéu céu

- Source - LAN - destination

Target - LAN - destination

Source - ATM - address: dia chi ATM cha nguoi gin.

LAN type: dang LAN 802.3 hoac LAN 802.5.

Max frame size: kich thuée khung 161 da cho phép cna LAN mo
phong hodc kich thude khung 161 da ma Client ¢6 thé chap nhén.
Number TLVs: (Type-length-value entries) s6 luong gid i chién
dai kiéu ddu vao.

ELLAN name size: s6 lugng byle cha trudng tén.

Target - ATM - address: dia chi ATM cia ngudi nhan.

ELAN name: (&n duge gdn cho LAN md phong.

TLVs: 1a mot chudi cdc tham s6 cu thé déi véi timg OP-CODE, méi
tham s6 bao gdm: kiéu (tén tham s6), chiéu dai (chiéu dai tinh bang
byte),va gid tri (gid tri cha tham s0).
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Marker Protocol l Version
Opcode Status
Transaction ID
Requester-LECID Flags

Source-L AN-Destination

| Target-LAN-Destination

Source-ATM-Address

LAN type Max frame size | Number TLVs | ELAN name size

Target-ATM-Address

ELAN name
: TLVs ',
.
32 bit

Hinh 4.8: Khuon dang khung diéu khién LANE
< Khd nang chiu I6i ctia LAN mé phong

Trong mang Ethernet Gng dung kiéu truyén 8 liéu khong lién ké&t
(connectionless) nén mdi géi dugc truyén mot cich hoin toan doc lap,diéu dé
gitp cho viéc phat hién 18i nhanh va dé dang. Nguoc lai, ATM dung kiéu truyén
s6 liéu hudng lién két ( connection- orienied),tao ra cac cude goi dé truyén so
liéu qua cdc lién két kénh ao VCC. Do dé néu bi€n ¢6 xay ra thi ATM switch
phai nd1 lai cudc goi, din dén ngling tré hoat dong clhia mang trong rh(f)t khoang
th&i gian. Hon nita, ¢6 3 loai VCC trong ATM LAN Mé phdng: VCC truyéni s6
ligu- (data- direct VCC), VCC diéu khién (control- direct VCC), VCC cau hinh
( configuration- direct VCC). Néu VCC truyén s6 liéu bi ngat thi thoi gian hoi
phuc kha nhanh vi cdc VCC diéu khién va VCC céu hinh vin t8n tai, nhung néu
VCC dién khién hoic VCC ciu hinh bi ngét thi toan bo dich vu ctia LANE bi
gidn doan va LEC phai két n6i lai v6i LES va BUS d€ ding ky lai dich vu
LLANE, do dé mat rat nhi€u thoi gian.Ngoai ra con nhién khd nang sy cd khic
nhu cdc modun LES, BUS héng hay tham chi ATM switch hay cdp bi héng.Dé
khic phuc, cdc nha sAn xuél dua ra nhiéu bién phép chéng 16i cho ATM LLAN,
Dién hinh 13 céng ty Cisco System mdi day thong bdo vé thi tuc SSRP (Simple
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~ Server Redundancy Protocol) clia ho v6i cong dung nhan ban cilc'lhfmg tin ciu
hinh cha LANE Server. SSRP van chuyén théng tin gita LECS vi LES/BUS.
Thong tin cdu hinh co ban cia todn bé LAN mé phong duoe chia xé gitra LECS
hoat dong va t8i da 3 LECS du phong. Néu LES/BUS héng két néi v6i LEC bi
mdt thi LEC s& cam nhan dugc 16i cha mang va ¢ k& néi lai véi LAN mo
phéng,lic d6 n6 s€ duoge LECS chi din dén mot cap LES/BUS du phong trén mot
thiét bi khdc trén mang. SSRP s€ cung cdp ngay phidn mém du phong,cho phép
LEC vin tiép tuc két ngi ddy di v6i mang. SSRP thuc ra méi chi 12 mot phén cla
bién phdp chéng 161 cho ATM LLAN Mé phéng vi mic di mang c¢é thém LES
méi dy phong nhung LEC ¢é thé khéng (im thdy LES nay. Mot nha sin xuil
khédc 1a Olicom da hoan thién giai phip chéng 18i va dua ra phan mém DCR
(Dynamic Connection Redundancy) cho phép LEC tu d6ng tim kiém vi tri cha
LLES/BUS théng qua LECS.DCR thuc hién viéc ndy bing cdch doc thuc hién
-théng tin cdu hinh mang qua giao dién quan ly cuc bd tam thoi ILMI (Interim
Local Management Interface) tit ATM switch.ILMI 1a mot giao dién quan 1y cla
ATM Forum cho phép 2 thiét bi ATM canh nhau ty dong xac dinh cic thong so
hoat dong cho dudng ndi ATM chung giiva ching. Su két hop gitta SSRP va DCR
cho phép ATM LAN Mo phong tu dong phuc héi nhanh chéng khi ¢6 161 x4y ra.

Hinh 4.9 va hioh 4.10 mé ta mang ATM LAN thong thudng va mang
ATM LAN c6 kha nang chéng 16i ting dung SSRP va DCR':

¥

2/ LES va BUS anh
i dja chi MAT
hdah dya chi ATM

Etheener boae
Token Ring

ytu
cu diu chi
ATM

Ethernet-ATM Swiich

Dudmg ndi vat ly LES : LANE Scover BUS : Broadeast and unknown Server

Buimg s logic LEC: LANE Client LECS : LANE Configuration Scrver

Hinh 4.9;: Mang ATM LAN thong thutmg khong ¢é kha ning chéng 15i

! LohseS. - "Reliable ATM Networking' - Byle, April 1997
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1/ SSRI kidne tra Dot 3/ Phdn mém DCR ur
toug con LES v BUS dong tm vi i Server dir
L - " = =~ .| phong theng qua LECS
- -~ -
. LT SSRP .
2/ LES ihi. fr' §crvur that nhiit ‘.! Server thi hai
nhdt hdng |- * 1

[cs | ies | aus |

Eiwemet hoge

Token King =
™ wo0uoo] Joo
- - ATM Swiich
- * M 4/ LEC tuo ra
o dudg néi
? lugic mdi dé

1iép lye hoyt
déng

Etherner-ATM  Swilch

Buimg ndt vai ly E—— ATM backbone

..... Dutng noi logie

. Lo - - = = Dudng u6i lugic
e i oo Wi

s khi ¢d 160

SSRP : Simple Sedver 'DCR : Dynamuc Conneclion
Redundancy Protacol Redundancy

Hinh 4.10: Mang ATM ¢6 kha ning chong 16i iing dung SSRP va DCR
4.1.2. Cac xu huéng phat trién méi ciia ATM LAN

Cho dén nay,vé mit cau tric giao thite, ton tai 3 xu huéng phat trién chinh
ciia ATM LAN:
1. Xu huéng thirnhat i3 ATM LAN Emulation nhu da trinh bay & trén
2. Xu huéng thi hai la cac giao dién lap trinh tng dung cho ATM, got la
ATM APL ( ATM Application Programming Interface)
3. Xu hudng thit ba la MPOA ( Multi Protocol Over ATM )

Mot trong cac yéu 16 quan trong nhit can xem xét kit so sdnh 3 xu hudng
trén 1a viéc hd tro cho QoS (Quality of Service), mol trong nhitng diém manh coa
cong nghé ATM. Trong mang ATM thuin tuy, QoS cho phép nguoi didu hanh
mang x4c dinh mitc QoS véi ting loai truyén théng khiac nhau.

Vi du, trén mot wang hé trg ddng thoi cic dng dung hoi thao video, truyén
file (file transferyvéi cac file kich thudc I6n vi du trong cdc Ung dung
CAD/CAM. Trong trudng hop khong ¢6 mic uu tién xdc dinh thi viéc truyén file
CAD/CAM c6 thé gay ra tic nghén mang iam anh hudng dén cdc dich vu khéc.

Cu thé, Gng dung hoi thdo video s& bi i€ anh hudng gay ra hién tugng céc
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khung hinh bi giat.
Néu ap dung QoS thi ngudi quin 1y mang ¢é thé dat mic vu tién cao nhat
cho tng dung hoi thdo video va mic uu tién thap nhat cho ing dung truyén file
dé tranh hién tuong néi trén.
Xu huéng thit nhal, ATM 1LAN Emulation 1a bién phdp don gidn nhit dé
dua ATM vao LAN va da duge chufin hod ( ATM Forum da dua ra chudn LANE
1.0 va sép dua ra chtidn LANE 2.0 ) nhung né khéng hé tro QoS va doi hoi thiét
- bi router dé n6i cic mang con v6i nhau.
Xu hudng thi hai 1 viét ra cac giao dién 14p trinh dng dung API tao ra moi
lien hé truee tiép giita cdc dng dung va céc dich va coa ATM ( gdm ca QoS).
~ Nhung xu hudng nay gép phai tr& ngai ta cic ATM API nay hién la déc quyén
clia mét s6 cong ty v phu thudc vao hé diéu hanh chay dusi nén céc tmg dung
dé.
Xu huéng thit ba 13 phét trién giao thiic MPOA, mot giao thic cho phép
- dinh tuyén (routing protocol) cho mang ATM dugc ATM Forum phat trién.
MPOA dinh nghia viéc dinh tuyén cho IP va IPX (IP, IPX routing) trong ATM
swilch. Switch dp dung giao thic nay khang dodi hoi router dé két nsi cdc mang
con (subnet) khac nhau.
MPOA dua vao chudn LANE cta ATM Forum. Chudin ndy qui dinh cho 16p
MAC (16p 2 trong mo hinh OSI) vé cdch thiic cdc giao thic cia LAN hién hiu
thich tng duoc véi mang ATM. MPOA b8 sung thém céc hé trg cho 16p 3 va hé
trg cho ATM QoS. MPOA yéu ciu 3 thanh phan:
e Thit nhat [a mot thi&t bi giao dién 18 (edge devices) vi du nhu moét LAN
Swilch véi giao dién ATM, thiét bi nay ¢é phin mém xi 1y géi tai 16p 3
nhung truyén géi tai 16p 2.

e Thit hai 1a mdt Server dinh tuyén (route Server) chay cac giao thic dinh
tuyén (hong thuong nhu RIP (Routing Information Protocol) hay OSPF
(Open Shortest Path First) va tinh todn dudng truyén. Server dinh tuyén
va thiét bi giao dién 1€ s& chia xé chiic nang ca router thong thudng.

o Thi¥ ba 1a TASG (Internct Address Swmarization Groups),mét tdp hop cac

nhém dia chi & 16p mang (network layer).

Hinh4.11 mé ta hoat dong cia MPOA:

Hoat dong cta cdc md dun trong hinh veé:

1/ Edge device kiém tra xem n6 ¢6 biél dia chi ctia géi dén hay khong

2/ Néu khong biét né s& tham khao Route Server '
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Cuu tibng trén LAN] Edge Device : * L thong trén
- _l‘iﬂi__,__ : mang ATM

1
Rowte Server

Rowter do {Virtsal rovter)

, Hinh 4.11; Hoat dong cua MPOA :

3/ Route Server tinh todn duong néi 16t nhat,dva trén giao thic LAN théng
thutng hodc dya trén IASG. N6 cung cdp dudng nodi cho edge device

d/a- Céc diém dén & phia mang LAN dugc dinh tuyén béi dia chi 16p mang
(16p 3)

4/b- Cic g6i gin v6i ATM switch duge gii bai dia chi MAC (16p 2)

Sau khi di€ém qua cdc xu hudng nhi di néu (rén, bang 4.4 s& so sdnh céc
dic diém chinh cha ching:

Bang 4.4: So sanh ba phuong phap dp dung cong nghé ATM trong LAN

Phuong phip _ Un diém Nhuoc diém
ATM API Tao ra m&i lién hé truc ti€p | Hién nay cdc API sdn c6 déu
gilta cdc tng dung vi cidc [a doc quyén
dich vu cia ATM wrong dé
¢6 ca QoS).
Mo phong LAN | Cho phép sir dung mang Can c6 router dé k&t noi gitta |

xuong séng ATM bang cich | cac mang con.
bién déi géi IP thanh khung | Khong hé trg QoS.

ATM
MPOA X4c dinh viéc dinh tuyén cho | Hién nay chua dwoc chudn
giao thic IP hay [PX hod ddy da.
vi vy khong cin ding thém | Mot s6 nha san xuat dang ap
| Router dung theo nhiéu hudng khic

nhau

Trén day 1a cac xu hudng phat (rién vé mat ciu tric giao thic, con vé miil
san xudt thi€t bi,ciac nha san xual wén thé gidi dang ddu tr phat trién cho cong
nghé ATM t6c do thap 25 Mbit/s. Nguyén nhan cta xu hudng nay la hién nay
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cac thi€t bi ATM t6¢ do cao gid thanh con qud dir va bang théng réng cha 16¢ do
155 Mbit/s thtc ra chua thue su can thiél véi hiu hél ngudi sir dung. Phat rién
cong nghé ATM t8c do thap cho phép trién khai cac dich vu clia ATM (vi dy cdc
(g dung multimedia thoi gian thuc) dén 1img ngudi sit dung dé loi dung cdc uu
diéin cha cong nghé ndy nhu chit lugng dich vu QoS véi gid cd phdi chang.Cu
thé, gid clia mot cédng ATM switch 18c do 25 Mbit/s khoang 200 dén 600 USD
va gid mét card ATM adapter chi tir 200 dén 500 USD trong khi gid tuong tng
cla cdc thiét bi ATM 155 Mbit/s 14 2000-3000 USD va 1000-2000 USD.

Céc c¢ong ty hang dau thé gidi sin xuat thi€t bi mang nhu IBM, 3COM,
Fore Systems, Adaptec, NEC.... déu san xuat rong rdi cdc ATM switch va ATM
adapter 25 Mbit/s. Loi tdc cha thi trudong nay tang 300% tir 39,8 triéu USD nain
1994 1én 152,9 trieu USD nam 1995 2.

Vé mat k§ thuat, ATM t6¢c d6 thap thudng st dung cdp dong thay vi cép
quang. V& mdt cfu tric giao thirc khong khac gi so v6i ATM 16¢ do cao.Cic
A'TM switch 25 Mbit/s thudmg ¢6 it nhét | cdng up-link néi véi dudng ATM t6¢
dd cao 155 Mbit/s hay tham chi 622 Mbit/s (nhu ATM switch ctia Fore systems),
mot s6 cdng 25 Mbit/s va ¢6 thé thém cdng giao dién v6i Ethernet,

Cic thigt bi ATM swilch 25 Mbit/s ¢6 3 kiéu cdu tric: ma tran, bus v2 ring.

CAu tric ma tran chuyén mach dat (6¢ d¢ cao nhat va giam thi€u kha nang
tac nghén. Trong cdu tric ndy, 14l cd cic cng vao déu néi véi (At ca cac clng ra
qua mdt ma tran. Méi t€ bao ¢é thé duge chuyén mach tic thi dén ¢dng ra va ¢6
1hé diqua bét ci dudng nao. |

Trong-c;‘iu tric bus cic (€ bio s€ duge déa kénh vao bus trong va dugc
chuyén dén céng thich hgp. M6t thiél bt dién hinh thudc loai nay 1a ATM swilch
ASX-200WG chia Fore systems vl bus dat 8¢ do 2,5Gbit/s nhanh hon ca nhiéu
ATM swiltch véi citu trde ma tran.

Trong cdu trd¢ Ring, khi cdc t& bao di vao Switch, cdc vi mach ASIC s&
tach bo cdc ti€p ddu ATM va thay vao dé dia chi vong (ring address) dac biét va
ban cdc 1€ bao db ¢én dich. Cac ti€p dau dac biét nay lai duge loai bd va thay
bang ti€p ddu ATM khi céc t€ bao ra khéi Switch.

Cdc ATM adapter hdu hét déu dung véi bus PCI, chi ¢6 mot s6 it dung cho
bus ISA hoic EISA vi cdc bus nay thudng khong dam bao 16¢ d§.Cac adapter
nay duac khuyé&n nghi la chi nén diung véi mdy tinh Pentium hodc manh hon.
Hoat dong cta adapter khién cho CPU cta mdy chi phai kiém thém viée xu ly (&
bio, nén 1am cham hoat dong clia mdy. Vi viy, mdt s6 card thém bo xu ly rieng
trén card dé giam nhe ginh cho mdy chii. Céc trinh digu khién thi€t bi (driver)

! Xem TLTK " 25 Mbitfs alfordable ATM *
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cia ATM adapter thudng dugc vidt cho cic hé diéu hanh théng dung nhu DOS,
Windows NT, Windows 95, Windows 3.1, Netware, UNIX...

4.2. Cdu triic mot ATM-LAN thuc té

Mot vi du vé ATM LAN wrong thye 1€ 12 mot mang cuc bo tai phong thi
nghiém k¥ thuét théng tin tai truong Dai hoc Bich khoa Ha ndi. Mang nay bao
gém cdc thiét bi ddu cudi ATM cia Han quéc va thiét bi chuyén mach ATM ciia
hang Fore System (USA), mot hang diing hang ddu th€ gisi vé cdc thigt bj ATM.
Céc thi€t bi dau cudi ATM con dugce trang b thém phan cing cho moét dng dung
multimedia trong thdi gian t(huc dién hinh 1a héi nghi truyén hinh
( videoconference ).

4,2.1. Chuyén mach ATM

Chuyén mach ATM Fore Runner ASX-200BX ciia hang Fore Systems la
mdot thiét bi dong cho LAN workgroup, LAN xuong séng va cho muc dich két
ndi LAN - WAN. Téc do chuyén mach cta thiét bi ndy ¢ thé dat 161 2,5 Gbit/s,
cho phép két noi gitra 4 thiét bi diu cudi ATM toc d6 622 Mbit/s, hay 16 thiét bi
ddu cubi ATM t6c do 155 Mbil/s hoic 24 thiét bi dau cudi ATM téc do 100
Mbit/s. '

Hinh 4.12: Thiét bi chuyén mach ForeRunner ASX-200BX

%+ Cau hinh phan ciing: |

Chuyén mach ASX-200BX bao gém bo chuyén mach chinh (Switch board),
quat l1am ngudi, md dun mz_mg,' cdc bd ngudn (Mot ngudn chinh va mot du
phong), Panel diéu khién phia trudc.

Bo chuyén mach chinh chia co ciu chuyén mach, mot giao dién diéu khién
(control interface) duge diéu khién bang bo vi xi 1y Intel 1960 goi tat 1a SCP (
switch control processor). Bo vi xir Iy nay c6 thé truy nhap vao bo chuyén mach
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nhu mét tram 1am viéc ATM thong thudng, né cing véi phan mém diéu khién
quan ly phuong thic hoat dong chia bo chuyén mach nhung khong tham gia vao
hoat dong chuyén mach céc (€ bao. SCP cung cip kha nang truy nhap quéan ly
(management access) thong qua SNMP-giao thic quan 1y mang. N6 chiu trich
nhiém luu giit va cip nhat thong tin cia SNMP.

M6 dun mang ¢6 nhiéu loai khic nhau:

V& mat vat 1y, cé cdc loai mo dun chita 2 cdng, 4 céng, 6 cBng ATM. Mai
‘chuyén mach c6 thé chia 161 da 4 mé dun. Méi céng déu cé cac LED chi thi
trang thai thu, phat.

VE mit giao dién, ¢6 cic loai mé dun giao dién SONET, DS-1, DS-3, E-3,
E-1... cho phép két noi noi véi WAN.

Panel diéu khién phia trude gdm c6: nit Reset, cdng n6i tiép RS-232C,
cdng Ethernet 10Base-T, nit NEXT, ndt SELECT, man LED hién thi va hai LED
ngudn. Panel ndy cho phép ngudi str dung theo ddi tinh trang chung cha mdy va
¢6 thé diéu khién v§ truy nhap vao bo chuyén mach (thong qua céng Ethernet va
c8ng ndi LiEp). |

May c6 2 mo dun ngudn riéng biét gdm mot ngudn chinh va mot nguén du
phong. Khi ¢é su ¢6 ngudn xay ra thi LED ngudn ca khoi nguén bi hong s€ chi
thi sur ¢6 va ngudn du phong s& tu dong lam viéc, lic dé nguoi st dung ¢ thé
thay th€ khéi ngoén héng dé ma khong can tit mdy, do dé gitt cho mang vin
hoat dong. Binh thuong, LED nguén ¢é mau xanh chi tinh trang ngudn lam viée
binh thudng (5V). Ngoai ra, ngudn cdn cung cdp hai dién dp doi xdng + 48V va
- 48V & dang sau may.

Quat lam mat ding d€ 1am mat bo chuyén mach va m6 dun mang, (6c do
quay clia quat duge gidm sdt lién tue, do dé hu hdng cha quat s&€ duge phdat hién
ngay tiic khéc.
<+ Phan mém diéu hanh va quan ly:

Giao dién quan ly cla mdy theo ki€u hé¢ diéu hanh UNIX goi 1at la AMI
(ATM management interface), né cho phép ngudi st dung ¢6 cde kha nang sau:

o Theo ddi théng ké vé cic dudng do, kénh ao dang hién hitu trén mang,
cho phép xo4, sira, thém bot chiing.

e Xem cau hinh cha méy.

o Theo ddi va diéu chinh céc thong s6 v€ dia chi IP.

¢ Theo d&i va didu chinh cdc thong s6 lién quan dén 16p ATM va AAL.

e Theo ddi cdc thong k& vé cic md dun giao thitc ¢é lién quan nhu TCP,
UDP, ICMP...

e Theo d6i cdc thong s6 chia cdng, moé dun mang, giao dién truyén dan. ..
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e Theo ddi tinh trang cta mdy nhu tinh trang qud nhiét cha mdy, cta
ngudn... | ,

Ngudi str dung ¢6 thé truy nhip vio giao dién diéu khién nay (r mot tram
lam viec ATM nho phan mém Telnet hay tir mét mdy tinh ngoai mang ATM,
qua cdng ndi i€p RS-232, tham chi tir mét mdy tinh & xa, qua modem néi véi
cong RS-232.

4.2.2. Card giao dién ATM

Card giao dién dung trong cdc thiét bi dau cudi ATM la loai PCA-200EPC
‘chia Fore System. Card nay ¢d thé cai dit trén cdc mdy (inh 386, 486, Pentium...
¢6 khe cidm PCI chay hé diéu hanh Novell Netware, Windows NT, Windows 95
hodc OS/2. ‘

V& phan mém, card giao dién ATM chay phan mém mo6 phdng LAN
Forethought 4.0 tuan theo chuin LANE 1.0 chia ATM Forum va thi tyc bdo hiéu
UNI 3.0.

4.2.3. Cau hinh mang hién nay va kha nang mé réng

$

AT Swiich
ASX-2008X

[_ ‘.,l

Windows 95 Windows 95 NT Server hode
hodc Windows hode Windows MNelWire Server
NT workstasion NT warkstaiou

{/ Ciu hinb hién nay

[]

3

Hinh 4.13: C4u hinh hién nay va c&u hinh mé rong cia ATM LLAN
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Hinh 4.13 mo6 ta cau hinh mang hién nay. Mot mdy trong mang 1lam vai tro
Server chay hé diéu hanh Windows N'T Server hay Novell Netware, cdc mdy con
lai chay he diéu hanh Windows 95 hay Windows NT Workstation, ching c6 thé
truy nhap vho ¢d NT Server vh Netware Server, con trong trudng hop may Server
khong chay thi cdc mdy nay tao thiinh mot mang workgroup.

Khi cdn méd rong pham vi mang thi ¢é thé néi thém cdc chuyén mach ATM
khic. Dac biét chuyén mach ASX-200BX ¢6 (hé tu dong cAm nhan sur xuél hién
cha mot chuyén mach ASX-200BX khac méi thém vio mang v (u déng tao ra
cdc cudbe ndi mai dén cic cng (rén chuyén mach nay.

4.3. Mot vai ing dung cua mang ATM
4.3.1. Hoi nghi truyén hinh (Videoconferencing)

Hot nghi truyén hinh 1a moét dng dung rat thuan tién déi véi cdc moi truding
doanh nghiép, linh vie gido duc va nhiéu Iinh vuc khdc. Ngay nay, khi s6 lugng
cdc mdy tinh tai gia dinh c¢6 (inh nang multimedia tang nhanh cting véi sy phat .
trién cha cdc mang dién rong thi Ung dung nay ¢é xu hudng ti€p cin nguoi sir
dung tai nha. theo cdc nhd chuyén mén, c¢é 4 trdo heu cha tng dung héi nghi
truyén hinh:

e Trao lyu thi nhat ta hoi nghi troyén hinh theo nhém quay s6 (dial-up
group) trong dé tirag cap ngudi st dung gap nhau theo dinh ky.

e Trao luu thi hai 1a hoi nghi trayén hinh (rén co s& ISDN- mang 6 hop
$8 da dich vu. '

e Trdo luu thit ba 1a hoi nghi truyén hinh trén co s& LAN, trong dé nhiéu

nguoi st dung trong LAN cung tham gia.
e Trao luu thit tr 1d hot nghi truyén hinh trén Internet s& phat trién trong
~ tuong lal.

Trong muc nay gidi thiéu vé mot dng dung hoi nghi truyén hinh cy thé chay
frén mang ATI\;I tai Truong Dai hoe Bach khoa Ha no6i1: Proshare
videoconferencing ctra hang Intel.

Thiét bi di k&ém gém cé hai card Proshare Video capture board va ISDN
Audio board ciing v6i camera va bo tai nghe lién micro.

Proshare videoconferencing cho phép nhiéu ngudi st dung tham du hoi
nghi truyén hinh thong qua duomg ISDN, modem, LAN TCP/IP hay LAN IPX...

Céac dng dung di kem gém co:

¢ Hoi nghi truyén hinh (video conferencing): cho phép hal ngudi néi
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chuyén véi nhau va nhin thay nhau trén hai cira s6 video.

e Chia xé tng dung (application sharing): cho phép nhi€u ngudi sir dung
chia xé moét ¥ng dung nhu Word hay Paint brush....

o Truyén file (file transfer): cho phép trao déi gifta nhitng ngudi sir dung
v6l nhau,

e Trao d6i dnh (photo exchange): cho phép trao d8i nhiing anh chat
lugng cao giita nhiing ngudi sit dung. Cac anh ndy 6 thé 1a dnh ¢6 san
hay dnh chup bang camera tai ché.

Tuy theo tinh chat cha dudng truyén ma dng dung nady cé thé cho phép
truyén dong thoi hinh anh dong, tiéng néi va sé lidu, chi ¢6 tiéng néi va s6 lidu
hoac chi ¢6 s6 lién khong. ATM-LAN (6¢c d6 cao cho phép truyén dong thoi ca
hinh anh déng, tiéng ndi va s6 tiéu. Hinh 4.14 12 man hinh cta dng dung
Proshare videoconferencing. |

e B T
{QS Yools

] 7T M -l T LI " Lt : L
) 83 Video Window = r

o ieins. NGUYENCHANHUNG | NGUYEN CHAN HUNG

e

. (= NOUYEN
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-
e
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= | S_laul‘ 8 Corderence Manager "Video Window {2 uniitled - Paint. -

| 6 swen

Hinh 4.14: Man hinh clia ing dung Proshare Videoconferencing
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4.3.2, Hé thong VOD (Video on demand)

Qudn ly mung

H

Mang truy nhip | Mang trung thm | Server

Fiber
HI1IR i

Hinh 4.15: Cic thanh phan caa mang dich vu YOD

. + T 5 T SHRP IR 2
Video on Demand goi tit [a VOD la mot hé thong cung cap cdc hinh anh
dong cho ngudi st dung theo yéu ciu. Hinh 4.15 mé ta toan bo hé théng VOD.
Céc thanh phin coa mang VOD gdém ¢6:

May thu hinh (TV)

STB (Set top box): 1a mdt thigt bi déng vai trd két cudi cha két noi
ATM va lam nhiém vu gidi ma dong tin hiéu video nén theo tiéu chuin
MPEG 1 hoac MPEG 2. _

NT (Network termination): La thiét bi két cudi mang, cung cép cic
giao dién nhu cdp dong truc cho TV, cdp xoan cho may dién thoai, giao
dién Ethemet cho mdy tinh...

Fiber Hub: Diém diu cdp quang, 1am nhiém vu bién ddi quang/dién va
dign/quang. N6 c6 thé két ndi hing trim ngudi sir dung.

Access Unit: Don vi truy nhép, 1a diém truy nhap cho nhiéu mang khic
nhau nhu mang ATM (cung cip dich vu VOD), mang s6 liéu va mang
dien thoai dé cung cap cho ngudt sir dung.

ATM Node: Diém niat ATM, 1a mot chuyén mach ATM 1am nhiém vu
(a0 nén cac két ndi véi bang ih(‘)ng thay déi gitta STB va cdc thanh phan
cung cp dich vu VOD nhu BSCP/BIP, VOD Service, Video server.
BSCP/BIP (Broadband service control point/Broadband Intelligent
peripheral); Diém diéu khién dich vu va thiét bi ngoai vi théng minh

~ phuc vu bang rong. Hai thanh phan nay con duge goi 1a

VOD Service: Diéu khién viéc cung cap dich vu, cdn duge goi 1 céng
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truy nhap dich vu mirc 2.

e Video Server: May tinh cha chia the vién hinh anh déng dugce nén theo

chuin MPEG 1 hoac MPEG 2 dé cung cip cho ngudi sir dung.
Qua trinh truy nhép dich vu clia ngudi sir dung nhu sau:

[. Nguai st dung thiél 1ap kél n6i dén diém nit ATM d€ yéu cdu dich vu.

2. Nit ATM s& yéu clu dia chi clla mot céng truy nhap dich vu mitcl va
duge BSCP/BIP tra 161, Sau dé mot két nodi duge thiét lap gitta STB va
céng nay.

3. Ngudi sir dung yéu cdu mot dich vu cu thé (vi du chiwong irinh video
cho gia dinh). BSCP/BIP s& cung cap dia chi ctia thiétl bi cung cép dich
vu nay cho ngudi st dung (thigt bi nay la). Mot kél ndi gidia ngudi si
dung va céng nay dugc thigt lz“_ilp.

4. Khi ngudi sit dung chon mot loai phim cu thé no dé (vi du nhur phim
khoa hoc ) thi céng truy nhap dich vu miic 2 s& cung cdp cho video
server dia chi chia STB va yéu cdu cla nguoi st dung,.

5. Video server thiét lap mét két néi s6 lieu véi STB va truyén cic hinh
anh dong dang nén cho nguoi st dung.

4.3.3. Cac ing dung khic

Rét nhiéu ing dung multimedia méi ra ddi ciing v6i sy phat trién cha cong
nghé ATM. C6 thé liét k& mot s6 ting dung phd bién khdc nhu mua hang (i x4,
dich vu mua bdn va tim nhi cira cho thué tir xa, tra ciu tir dién bach khoa toan
thu dién (...,

Thi du trong dich vu mua nha tr xa, mot ngudi str dung mudn mua mot can
nha theo yéu cu dién tich, vi tri, gid ca... va thiét 1ap mot két ndi qua mang
ATM dén mdy chu chia co s& dit lidu. Ngudi st dung sé duge cung cdp céc dit
liéu cdn thiél va kém theo cdc hinh anh quay quang canh bén trong va bén ngoai
ngdl nha do. '

4.4. Tom tat

Chuong nay trinh bay cdc giai phap ung dung céng nghé ATM vao LAN
cing véi mot s6 ing dung dac trung cia mang ATM nhu hoi nghi truyén hinh,
VOD.... Bé tao ra sy tuong thich gitta cong nghé ATM va LLAN hién hitu, mot s6
mo hinh d3 va dang dugc dua ra nghién ciu 4p dung, trong d6 phé bién nhat hien
nay la mé p.héng LAN. Chuong niy cing trinh bay cau hinh mdt ATM LAN
thuc 1€ dang hoat dong tai Trudng Dai hoce Bach khoa Ha néi ciing vét mét s6
dac tinh k¥ thuat clia cdc thiét bi cu thé.
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5. TONG QUAN VE CAC PIIUONG PHAP KET NOI
DA VA DANG PUGC SU DUNG

5.1. Phuong phdp két noi ding phan ciing
5.1.1. Phuong phap két noi ding Switch (hoac Bridge)

Nhu da dé cap & chuong 2, Switch thyc ra 14 bridge ¢6 nhiéu céng. Do dé,
vé ciu tric chung khong khdc gi bridge. Chife nang cla né la doc dia chi MAC
. cua cie géi nhan duge trén mang con va dua vao dé gii goi dén mang ¢é dia chi
MAC thich hop. DE két n6i v6i ATM LAN thi switch phai ¢6 thém mé dun giao
dien ATM 1o trg ATM LAN mo phong.

Khi chon thiét bi dé két n6i LAN thudng vhi ATM LAN can can nhic mot
6 chi tiéu k¥ thuat va tinh tuong thich sau;

e Mb6 dun giao dién ATM cla LLAN switch vd ATM switch ¢6 ciing tuan
theo chudn giao dién chung hay khéng, vi du cdc chudn giao dién
quang OC-3,0C-12..

e Céc mo6 dun ndi wén ¢é hd 1rg md phéng LAN khong v tuan theo cdc
chuin ndo cha ATM Forum (vi du UNI3.0, LANE 1.0, ILMI ). Muac
do twong thich véi cdc chudn dé. '

o Ngodi ra cin xem xét thém mot 8 thong s6 nhu loai cdp quang (da
mot,don maot), giao dién ndi phép co khi ( vi du céc loai giac ghép ndi
SC, ST...) |

Mot hiét bi switch dién hinh ¢6 thé ding dé€ két n6i LAN thudng va ATM
LAN la Catalyst WS-C3016 thudc dong san pham Catalyst 3000/3200 cha hing
Cisco System. Ciing nhu nhiéu loai switch khéc, Catalyst 3016 ¢6 thé lap ghép
theo nhiéu cdu hinh khéc nhau bang cdc loai mé dun khdc nhau nhu cac mo dun
Ethernet, Fast Ethernet, VG Any-LAN, ATM... Ngoai ra, Catalyst 3016 ¢6 kha
nang ghép ndi thanh tang (stackable). Hinh 5.1 m6 ta caw hinh mang két néi
LAN va ATM LAN.
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Catalysl 3014 Catalyst 3016
o 155 Minys [mem 155 Mbijs -
fo] [opme] fuo] 5] B

Mg

135 Mbilfs

Workslalion Workstation Workslalton Woikstation

ATM Host

Hinh 5.1: Thiét bi Catalyst 3016 két noi LAN Ethernet va ATM LAN

“ Cdc ddc diém ky thudt ciia Catalyst 3016 va ho Catalyst
3000/3200
Cac mo dun chinh:

Mot khéi Catalyst 3016 bao gém 16 cong Ethernet 10 Mbit/s (10BaseT), |
cong AUI va khe cdm cho 2 mo dun md rong tuy chon. M6 dun tuy chon nay ¢é
thé 12 mé6 dun 155 Mbit/s ATM, 100 Mbit/s VG AnyL.AN, 100 Mbil/s Fast
Ethernet, hay mé dun chita 4 cong Ethernet 10 Mbit/s. Hinh 12 thiél bi Calalyst
3016 ciing v6i ma tran chuyén mach.

| Hinh 5.2: Thiét bi Catalyst 3016 ciia Cisco
Kha nang ghép tang (stackable):

Khi cdn tang s6 cong mang hodc muén tang dai thong cla swilch, ¢6 thé
ghép cic switch thanh ting qua cdc cdng ghép noi 16¢-do 280 Mbit/s va cdc cdp
dic biét. Khi dé can thém mét khéi ma trfin chuyén mach (cross -point switch).
Khoi niy cho phép ghép 161 da 8 switch thinh mot hé théng chuyén mach, cung
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cdp té1 192 céng Ethernet 10 Mbit/s va cdc ¢ng Fast Ethernet hodc ATM dé
nodi gilta cdc hé thong switch véi nhau hay néi véi server, Bing cdch nay, dung
hrong t61 da chia mang ¢ thé 1én 16i 4.8 Gbit/s.

Quan ly mang:

He théng quan 1y mang cha switch Catalyst 3016 cho phép thém hoic bét
cdc khéi switch ma khong cdn phai tat mang. Phin mém quan 1y ¢6 kha nang tu
déng cdm nhén khi ¢6 mét khaoi switch méi duge thém vao hay khi mét khéi bi
ngat ra khoi he thong. Hon nifa khi cdc kh6i méi duge thém vao thi toan bo hé
thong duge quan ly théng nhdt nhu mét khai duy nhdt (single entity
management). Diéu nay lam cho viée quan 1y mang 1r& nén don gidn. C6 thé
theo ddi hoat dong clla mang va hé théng chuyén mach bing mét may tinh bén
ngoal véi phin mém giao dién d6 hoa CiscoView.

Kha nang chiu 1i cia ma tran chuyén mach:

Kh6i mang tran chuyén mach (cross-point matrix) cho phép ding song
song 2 md dun ma trin dé du phong héng hdc. Khi phan mém quan 1y phét hién
m6 dun thid nhat bi héng thi né t¢ dong chuyén toin bo cong viéc sang mé dun
thi hai.

< Cdu triic phan cing cia Catalyst 3016 v6i mo dun giao dién ATM
CAu tric tong quat
Trung tam cua khai chuyén mach Catalyst 3016 1a bus AXIS, mot co ciu
chuyén mach ¢é t6c do 480 Mbit/s noi (il ci cdc céng lien lac v6i nhau. Bo phidn
xét (arbiter) ASIC quyél dinh phuong thiic cic moé dun LAN truy nhap vao AXIS
bus. Mai cng LAN chita mét mé dun LAN. Méi m6 dun LAN ¢6 192 KB bo
nhé va LMA (LAN*Modul ASIC). LMA diéu khién viéc dém s6 liéu truy nhap
vao khéi chuyén mach va diéu khién viéc gii s6 liéu 161 LAN dich.
Phan ghép néi véi cac mod dun mo rong gébm co:
1. HSA (High speed ASIC) duge diing chung cho cdc mo dun tée do cao
100 Mbit/s va ATM 155 Mbit/s nhu mét giao dién cho phép s6 liéli L
cdc m6 dun ndy cé thé truy nhap co cfiu chuyén mach.
2. Khei ‘Standard Fat Pipe ASIC’ thuc hién cdc xir 1y riéng ludng ang véi
trng loai cau hinh nhur Fast Ethernet hay ATM.
Khéi CPU ASIC diéu khién truy nhap vao vi x(t 1y trung tam Intel 1960
Thanh phan cudi cung 1a vi xir Iy trung tam Intel 1960 1a mot bo vi xu ly
manh cé cau tric RICS.
AXIS bus va b phin xét \
AXIS bus 1a mot bus 32 bit hoat dong vér tan s6 nhip 32,5 MHz. Dai thong
chia AXIS bus 12 480 Mbit/s. T4t cd cdc m6 dun cha Catalyst 3016 g6ém cd 16
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m6 dun LAN 10BaseT va cdc mo dun nd vong t8¢ do cao déu ndi véi AXIS bus.
AXIS bus 1 mét bus dén kénh va phan chia theo (thai gian ding dé chuyén mach
gitta cic mo6 dun LAN khdc loai nhu 10BaseT, 100BaseT, 100BaseX,ATM...

Bo phén xét (arbiter) 1& moét vi mach ASIC riéng biét lam nhiém vu xur Iy vi
trd 1 cdc yéu cdu truy nhap cta cdc mé dun véi cdc mic vu tién x4c dinh theo
- mot co ch€ quay vong. N6 phan loai cic yéu céu truy nhép bus va gan quyén cho
cdc LMA phat s& liéu trén bus.

Mo dun LMA

Mai céng cia Catalyst 3016 duge goi la mot mo dun LAN. Trén cdng L0
~ Mbii/s, chita mdt LMA va 192KB bé nhé dé dém cho cdc géi s6 1iéu nhan va
gii. LMA ciing ¢6 logic diu khién x€p hang cac géi va nhan biél cic géi hong
d€ loai bd. Mot uu diém dic biét clia Catalyst 3016 12 mébi c6ng déu gilt mot
bang dia chi chita cdc dia chi gl v nhan, do dé cdc cdng tu quyét dinh dia chi
gli cho cdc géi, khong can tham khio bang dia chi trung tam nhu nhiéu loai
switch khac,lam gidm nguy co qua tai coa vi xu 1y trung tam.,

Mo dun HSA

~ Chiic ning chia mé dun HSA tuong te nhir mé dun LMA. Né 12 mét giao
dién bén trong gitta co cAu chuyén mach cha Catalyst 3016 va cdc méd dun cao
16¢ nhu Fast Ethernet, ATM, FDDI/CDDI. Né ciing lam chiic nang giao dién
gitta hai switch Catalyst 3016 hoic giita 3016 va ma tran chuyén mach chung.
Mo dun xur 1y trung tam (CPU)

Mé dun nay gdm cd khéi CPA (CPU ASIC) va bd vi xir 1y Intel 1960SA.
Kh6i nay gom mot s6 thanh phin {am nhiém vu giao dién gita vi x{& ly Intel
1960SA v61 AXIS bus va bd phdn xét, bo quan 1y ving dém (quan ly viéc dém s6
lieu v&i mé dun CPU) va bo nhé cia mé dun CPU.

Mo dun mo rong ATM Catalyst 3000
Cac dac tinh ky thuat:
Mo phong LAN:
= Vé&i phin mém version méi 2.1 hd wg didy di o phong LAN theo
chuin LANE 1.0 cha ATM Forum bao gém LEC/LECS/LES/BUS. Vi
phan mém version 1.3 chi hd g LEC.
» 118 tro t6i da 64 LAN mé6 phong (ELAN). ,
= Floan toin tuong thich véi cic chudn va chi tiéu k§ thuat cha ATM
Forum nhw UNI 3.0 va 3.1, LANE 1.0, ILMI....
« 116 trg SSRP cung ¢ip thita LES v LECS dé tang kha nang chiu 161 clia
LAN moé phéng. ( Xem thém muyc kha nang chin 16i cia LAN moé
phong)

i
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Chuyén déi khung - t& bio:
»  Sirdung AALS
» 86 kénh 40 (VCO) t8i da: 1912 kénh phdt va 1912 kénh thu
= H6 tro dontg thoi 472 qua trinh d& géi
Kich thudc bé dém:
Dung lugng bé dém rat Ién cho phép quan 1y luu thong hiéu qua, Bo dém
vao | MB va dém ra 512 KB. '
Cac giao dién:
Giao dién quang OC-3 155 Mbit/s. -
Gizo dién vat ly: giao dién ghép n61 SC song cong, cap quang da mot
62.5/125 pum bude séng 1300 nm, gidc cdi SC.

5.1.2. Phuong phap két noi ding router

Nhu da dé cap & chuong 2, router la thiét bi hoat dong tai 16p mang - 16p
thit 3 (rong mo hinh OSI. Router lam chic nang két noi gitta cdc LAN c6 kiéu
khdc nhau hodc gitta LAN vd WAN ( vi du giita Ethernet v mang X25). C6 mot
s6 1y do dé thay thé bridge bang router nhu sau:

e Router ¢6 khd nang xit 1y cao cdp cdc gbi, (vi du doc dia chi mang nai
dén) trong khi bridge chi cé thé doc dia chi MAC.

e Router la thiét bi cin thiét khi trén méi trudng lién mang (6n tai nhiéu
giao thitc cung hoat dong song song nhu IPX/SPX va TCP/IP... Khi dé
router ¢6 kha nang gisi han nhiing géi ¢6 cang kiéu giao thite chi duoc
luu thong trong nhitng khu vire mang nhat dinh.

¢ Router ¢6 kha nang dinh toyén mot cich téi vu, do dé lam tang 16¢ do
hoat dong cia mang. M6i router déu cap nhat duge ciu hinh ¢la muang
va dé dang chon dudng di 16t nhal cho cic goi s6 liéu trén lién mang.

e Vi ¢6 kha nang xu 1y va loc cao ¢dp cac goi s6 liéu nén vai trd cia
router it quan trong khi mang st dung céc dudng truyén s6 liéu thué
bao (leased-line) t6c do thap véi gid cao.

Router ¢6 hai loai Ia router don giao thitc va router da giao thite, Router don
giao thic chi ¢é thé xit 1y cdc géi thude mot kiéu giao thic xic dinh nhu TCP/IP
hay SPX/IPX, phd bi&n nhat la hai loai IP router vi IPX router. Router da giao
thifc (multi protocol router ) ¢ thé xir Iy céc géi thude nhiéu giao thic khic
nhau. Pé dinh tuyén cho cdc géi, router st dung cdc giao thic dinh tuyén nhu
RIP (routing mformation protocol) cho IP va IPX, NLSP (Netware link service
protocol), OSPF (Open shortest path first),OSI IS-IS (Open system
interconnection intermediate systemn to intermediate system), Apple RTMP
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(routing table malntenance protocol)..... Cic giao thde nay khong nhitng duge
dung trong cic thiél bi router ma con duoe ding trong cic phian mém routing.

Nhutoe diém cha router 13 t8¢ d¢ cham (do phai thuc hién nhiéu thao tdc xi
ly cac goi dix liéu) va gid thanh cao. ‘

Hién nay, cting véi su phat trién nhanh cla LAN, cdc thié€l bi bridge va
switch dan dan thay thé router trong viéc két n61 LAN - LAN. Router chi con
durge sir dung chil yéu dé két nsi LAN - WAN.

Vi du vé thiét bi router diing cho k&t ndi Ethernet LAN va ATM LAN 14 ho
router DECNIS 500/600 cta hing Digital. Thi€t bi nay thudc loal da giao thitc hé
trg viec k&€t noi gitra nhiéu loai LAN vi WAN qua cdc md dun giao dién mang.
Vi du m6 dun DEC ATM controller 631, DEC ILAN controller 601.... Hinh i
hinh thiét bi router DECNIS 500/600 ciia hang Digital c6 kha nang két néi LAN
vi ATM LAN. ‘

Hinh 5.3: Thiét bi Router DECNIS 500 cia hang Digital

5.2. Phuong phdp két noi ding phin mém
5.2.1. Két noi bing Windows NT

% Cdc khai niém co ban vé TCP/IP
Mg dau:

TCP/IP 1a giao thic dugce st dung véi muce dich két nél cdc mdy tinh ¢d ciu
trdc phin cing va phan mémn kndc nhau dé chiing ¢6 1hé tao déi dix lieu va lién
lac v6i nhau, tao nén mang mdy tinh pham vi rong (todn cfu) dugc goi bang
thuat ngd internetwork. Do dé, né chinh [a nén tang cua mang mdy tinh toan cau
Internet. Giao thiic nay gdm ¢é 2 thanh phan chinh 1a TCP (transmition control
protocol) va 1P (internet protocot). Ba khdi niém quan trong nhat cia TCP/IP 1a
dia chi 1P, mat na (subnel mask) va cong mic dinh (default gateway).

Khai niem vé dia chi IP:

'T::‘alng I85
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DE phan biét cdc mdy tinh trong mang todn cdu,ngudi ta gin cho mdi mndy
tinh mdt dia chi xdc dinh, goi 1 dia chi 1P, Dia chi IP dai 32 bit (4 octet) chia
lam 2 phédn: dia chi mang (nciwork id) va dia chi mdy (host id). Tuy theo ¢&
mang Ién hay nhé ma ngudi ta chia cdc mang ra 3 loai: A,B,C va 2 dang dia chi
dac biét loai D va E.

iinh 5.4 6 ta khuén dang cic kiéu dia chi loai A,B,C,D,E.

Trong ba ki€u mang A, B, C thi mang kiéu A 13 loai mang rat 16n, ¢6 thé ¢
(Gt 2% mdy (1de 12 honl6.7 tricu mdy) nhung chi ¢6 167 da 126 mang loai A,
khuon dang ndy ¢é 7 bit dia chi mang va 24 bit dia chi may. Mang loai B la
mang loai vira, c6 thé 6n tai 16384 mang loai nay véi t6i da 65536 mdy tén |
mang. Mang loai C Ia mang loai nho, ¢6 thé 16n tai hon 2 triéu mang loai nay véi
t6i da 254 mdy trong mot mang. DE thuan tién cho viée s dung,nguoi ta chia 32
bit nhi phan cta dia chi IP thanh 4 octet va dich méi octet ndy thanh s6 thap
phan tir 0 dén 255, ngan cdch véi nhau bang mot dau cham, thi du 200.23.2.177.
Nhu vay, theo qui tac ndi trén thi mang loai A,B,C ¢6 thé phén biét bang con s6
thap phan dau tién:

Bit 0 12 3 4 ' 16 o 3l
Loai A ] Bia chi mang Bia chi imndy

Loat B ] 0 Dia chi mang Dia chi may

Loai C 1 ! 0 Pia chi nung Bija chi mndy
Lu‘._ui ] | | } G Bia chi quang bi

Loai E 1 1 1 1 0 ’ B chi dinh cho wiong lai

iHinh 5.4: Nam khuon dang cua dia chi IP
o Ti | dén 126: mang loai A
o Tir 128 d&n 191: mang loai B
o Tir 192 dén 223: mung loai C
D& phan biét giita dia chi mang vA dia chi mdy trong cdc loai mang khic
nhau,ngudi ta dua ra khdi ni¢m mit na (subnet mask). Khi cac mdy tinh chay
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giao thitc TCP/IP lién lac v6i nhav, thi mat na s& duge ding dé€ phan biét xem céc
mdy dé ¢é § trén cing motmang hay khong. Mat na bao gém cédc chit s6 | nhi
phén lién nhau va cdc chix s6 0 lién nhaw, & dang (thap phan mat na cé dang nhu
sau:

¢ Vdi mang loai A, mit na la 255.0.0.0

o V&1 mang loal B, mat na [d 255.255.0.0

e V6i mang loai C, mit na 1 255.255.255.0

N6i mot cich chi ti€l hon, mit na cho ta biét s6 bit gidng nhau cin thiét
gitia 2 may dé quyél dinh la ching ciing nidm trén mot mang. Thi du, v6i 3 mdy
cd dia chi IP 1a: mdyl- 200.100.5.50 ; mdy2- 200.100.5.199 ; may 3-
. 200.100.8.51 va cong ¢6 mat na la 255.255.255.0. Nhu viy, that ra mit na gém
24 bit 1 lién nhau theo sau 1a 8 bit 0, ¢§ nghia 1a cin xem xét 24 bit diu tién (uic
14 3 con s6 thap phan dau) cda dia chi IP, n€u 24 bit d6 giéng nhau c¢6 nghia la
cdc mdy trén cing 1 -mang. Trong vi du vira néu, may 1 va 2 ciung thudc mot
mang vi ¢6 3 con s8 dau cung 1a 200.100.5, con mdy 3 ¢§ 3 con s6 1a 200.100.8
thi thude mang khac. -

Khdi niém quan trong thit 3 12 céng méac dinh hay default gateway. D€ lién
lac gilta cdc mang véi nhaw can phai thong qua thiét bi router. D61 véi may trong
mot mang thi router cho phép miy dé ndi v6i cic mang khidc duge coi la
gateway va dia chi cha né 1a dia chi cdng mac dinh hay dia chi default gateway.
Néu khong cé dia chi nay thi mdy dé chi c6 thé lién lac dugc véi cac mdy khdc
trong cung mot mang ma thoi.

Mo hinh TCP/IP:

Phan trén da dé cap dén mo hinh 7 16p ctia OSI va mod hinh LAN ciia uy ban

IEEE 802. Hinh s& dwa ra mo hinh TCP/IP va so sanh véi cac mo hinh néu trén.
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Application
. Application . Application
Presentation
Session
Transport Transport (TCP) TCP
Network Internet (IP) 1P
) LLC -
Data-link :
Network access MAC
Physical Physical
(a) (b) (¢)
M6 hinh 7 16p Mo hinh Mé hinh LAN
OS] : TCP/IP IEEE 802-
TCP/IP

Hinh 5.5: Mo hinh TCP/IP va cic md hinh ¢é lién quan

" Nhur ta thay trén hinh v&, giao thic TCP nim & 16p van chuyén (transport).
N6 ¢é céc chifc nang diéu khién qud trinh truyén s6 liéu nhu diéu khién ludng,
diéu khién 16i... Con giao thiic 1P ndm & 16p mang (network), do dé né ¢6 chic
nang xdc dinh dia chi mang va dinh tuyén cho cdc géi IP (IP packet) trén céc
mang.

Giao thie TCP

Giao thitc TCP (transmission control protocol) 1a mét giao thitc nam & 16p
vén chuyén ¢é nhiém vu diéu khi€n qud trinh van chuyén s6 liéu, gidp cho cic
mdy tinh ¢6 thé trao déi s6 liéu song cong vdi nhau theo kiéu hudng lien ket
(connection oriented). Giao thitc nay ciing cung, cap cic unh nang diéu khién 161
va diéu khién luéng.

Giao thitc TCP diéu khién 18i va didu khién ludng nhd vio co ciu cira s6
truot (sliding window). Nguyén tic nay dugce mo td nhur sau:

Mdi byte (hay octet) duge phét di déu cé mot s6 thit (u xdc dinh, ca beu
phdt va bén thu déu luu cdc byle nay trong cdc b dém va quan Iy cdc s6 thi
(sequence number - SN) cua cdc byte thu va phat. O bén phat, céc byte chuan bi
dugc phdt s& duoc luu trong mot clia s6 trugt va & bén thu, cde byte sap duge thu
ciing dugc danh cho mot clra 86 trugt nhur vay. Bén thu s& tra 161 bén phét sau khi
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nhan dugc s6 liéu bang mot thong diép ¢é dang (SN i, Wj) véi ¥ nghia la:

Tal ¢ cdc byte 6 tnt (u dén SN i-1 di duge nhan va bén thu dang ché
byte thit i.

Bén phét duge quyén ma rong cita s8 trugt (window - W) thém j byte
dé€ phat i€p cdc byle tuong ding b s6 thif w tir i dén i+j -1.

Hinh Hinh 5.6 s€ mé (& co cau nay.

Trong hinh v&, qud trinh xay ra lan lugt nhu sau:

Cdc byte duge danh s6 theo md dun 8, ¢6 nghia 1a tir 0 dén7.
Lic ddu, A dugc quyén phit 7 byte va B chudn bi nhan 7 byte tir O dén
6 .

M&i khi phdt 1 byte thi A co clia s8 lai, do dé sau khi phit cdc byte
0,1,2 thi kich thuéc cira sé co lai con 4

B nhén dugc cdc byte nay va phét tra tin hiéu nhan biét cic byte 0,1,2
va gui tin hiéu cho phép phdt 5 byte, nhu vay ¢6 nghia la A duge phit
cic byte tir3 dén 7

Tai thoi diém nay, thuc € A di phat thém 2 byte s6 3,4 do dé A chi
gifin clra s8 thém 1 byte (& ti€p tuc phdt cdc byte 5,6,7).

Tém lai, A co 1é truGe cha cla s6 mdi khi phdt va day 1€ sau clia clia s6 lén
khi nhan duge quyén cho phép tir phia B.
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Miy A

My B
e e e oY S
E_—llIf]aln!shlr{nltlz|3|4i5[6i7l B SN=0 lul1lz|3|4[5 efl7io}1 zlalqls-
A chudin bj gin 7 pyte —S:J:ﬁhﬁ‘_*—-b B chum} b n!):"\n 7
~— o SN=1 byte tir 0 dén 6
T
SN=2

|

o [ e [ Tl T 1
0

A co cita 58 phdt mbi

-
R
L

EOBOECUBEREER

khi phdt [ byte B nhin biét 3 byte, nhumg
SN=3 chi chudn bi nhan them |
e —_— byte, nghia 13 B chudn bi
{o[1]z[s]elss|7]o]s]2]a]4]5]s]7] whan cic byte i3 dén 7
- SN=4 ,50
3 >
e:/“)
&

[otlzjat 5 et 011l2l3!415|5i7|
A didu chinh lai cita SN=5

sé phdi khi nhan duge \F

tin higo trd 100 (r B SN=6

456701234557 KR»
A di phil hét 56 byte SN=7

duge B cho phép,kich ‘K\P
thudc clia 58 co lui [T
bingd ; (0'1[2[3[4(515[7 ul1]zla{q|5[&
- W= o e
ofi1|2|3falsle;zlol1)213]4]s)6l7 F\N"O' s
IIIIII|[ILULU R

B ahdn thém 5 byte vi
A nhin duge tin higu cho khei Phl.lfl ciea Sﬁ\lhu vé
phép phat méi tir B kich thudc ban dau

-

Hinh 5.6: Cu cilu civa s6 trugt cha giao thie TCP

< Khd ndng ciia hé diéu hanh Windows NT

teé diéu hanh Windows NT ctia Microsoft 1la mot hé diéu hanh mang ¢é
nhiéu trién vong di dugc hing Microsoft phdt trién 1 nhiu ndm nay qua céc
version 3.1, 3.51, 4.0 va sip (6i 1a 5.0 véi cde ban danh cho Workstation vi
Server.

Mot dac di€m quan triong clia hé diéu hanh nay 13 né c6 thé tich hgp nhiéu
giao thitc khiac nhau nhu TCP/IP, IPX/SPX, NETBeui,.. cho phép cac mdy tinh
chay céc hé diéu hanh mang khac va cdc giao thic khdc ¢6 the lién lac dugc vaéi
cdc mdy chay Windows NT. Trong s6 cdc giao thic ké trén thi cdc giao thic
TCP/IP va IPX/SPX ¢6 kha niang dinh tuyén (routing).

Hing Microsoft dii xay dung nén cdc m6 dun phan mém dé gidp cho cic
mdy tinh chay hé didu hanh Windows NT ¢6 thé 1am chiic nang cha mot router
dé két ndi gitta mang LAN vd WAN hoiic gifta LAN va LAN.
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Hinh 5.7 mé ta kha nang cta Windows NT Server

“lam chic nang router
gita LAN vi WAN:

' : LAN 1 hay 1PX

WAN (I hay 12X)

Madein

—

Wndows NT Serva
AN

My taboatr A

Hinh 5.7: Windows N'T Server lam chiie ning LAN - WAN router

Trong hinh v& nay, mot may tinh chay hé diéu hanh Windows NT Server
v6i mo6 dun phan mém RAS (remote access server) ; mol card mang dé lién lac
vai mang LAN va mot modem dé lién lac v6i mang WAN (chay giao thic [P hay
IPX) s& lam nhiém vu cba router, cho phép ciac mdy trén LAN ¢6 thé néi véi
mang WAN, vi du mang Internet va nguoc lai cdc mdy tinh & xa ¢6 thé truy nhap
LAN qua moden. | |

Hinh 5.8 mo6 ta kha nang cua Windows NT Server lam chic niang router
giita LAN va LAN:

Workstation

Winduws NT Scrver ?45 i
. (IR Ry X Ry W

s

FPNAARRAN
Waorkstation

Workstation Workslation

Etheinel LAN

Hinh 5.8: Windows N'T' Server lam chie niing LAN - LAN router

Trong hinh v& nay, Windows NT Server chay mé dun phan mém routing
nhuy RIP cho IP hay IPX cung vdi 2 card mang Ethernel va Token ring s& lam
nhiém vu két n6i 2 mang LAN thudce 2 loai khdc nhau véi chitc nang cha router
noi giita LAN va LAN.
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“» M6 hinh TCP/IP trong Windows NT cita MICROSOFT

Giao thic TCP/IP trong Windows NT bao gédm nhiéu mé dun phin mém,
cic md dun co ban nhat duge trinh bay trong hinh 5.9

Cac mo6 dun ndy gbém cé:

Routing Information Protocol thudng goi (at 1a RIP 1a mé dun lam
chic nang dinh tuyén (routing).

Windows Sockets Interface thuong goi Ia Winsock la mét mé dun giao
dién gidp cho nhiéu ving dung mang c6 thé cling chay mét liic trén nén
TCP/IP. ,

TCP ta m6 dun giao thic diéu khién 16i va diéu khién ludng.

UDP (User datagram protocol) 1a mo6 dun giao thidc ¢é nhiém vu cung
cdp cdc dich vu mang hudng khéng lién két, né khong c¢6 kha nang
diéu khién 16i va diéu khién luéng nhu TCP vi thudng di thanh cap véi
giao thiic TCP.

[P 14 m6 dun xdc dinh dia chi trén mang..

ARP (address resolution protocol) la mét giao thiic quan trong lam
nhiém vu dnh xa gitta dia chi IP va dia chi Ethernet (dia chi MAC).
ICMP (internet control message protocol) Id mot giao thite ¢é tac dung
xdc dinh 181 va tao ra cdc thong bio 18i cho cic mdy trén mang.

NDIS (Network driver interface specification) Id md dun giao dién gilta
cac glao thic mang nhu TCP/IP, [PX/SPX, NetBeui.. véi trinh diéu
khién phan cimg card mang.

Routing Wnformation Protocol

(RIP)

—

Windows Sockets Interface

¥
TCP/UDP

Transpoil .

driver 1CMP Cn‘tz,mo Jun
nuwerface - . P 15—]‘”"

chudn
ARP i

Mulwark -

driver NDIS Dnver
interface

Physical network

Hinh 5.9: Mo hinh TCP/IP trong Windows NT ciia Microsoft
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% IP routing
Ciing nhu mét router phin eing thong thuang, mudn thuc hién duge chie
nang cua router,Windows NT Server cting phai duy tri mot bang chifa cée hong
tin v& dia chi cdc mang xung quanh vi cac duong din trén mang cho phép né
ké&t ndi v6i cdc mang d6. Bang nay goi la routing table.
Gi4 sir 16n tai mot lien mang bao gom cdic mang con (subnet) va 2 IP router
nhu hinh 5.10:

A SN T e Al )’\ ’
- < . - o
of v Ny n v -
((((( Mung )) ( Mang . 2
q £99, 100.200.0 )% 1 waisieo Sy
= o7 — s
—h -z ‘_/\l I
199, %u.zuo.s 200.15.16.20
iP router IP router W
210.50°200.200 210.50.200.22
Mung 210.50.200.0 ]

2 I().S(L.’.!UOAU

Miy trén mang
210.50.200.0

Hinh 5.10: Mot vi du vé lién mang TCP/IP véi 2 IP router

L.ién mang trén bao gébm 3 mang con n&i v6i nhau qua 2 [P router. Mbi
router nity ¢é 2 card mang niun trén 2 mang con ma chdng cin két néi.

Trong cic may workstation chay hé diéu hanh Windows NT Workstation,
Windows for workgroup, Windows 95 cé st dung giao thitc TCP/IP, cé thé xem
ndi dung bang routing bang 1énh route print. Khi dé, ndi dung bang routing cla
may ¢6 dia chi IP 210.50.200.40 s€ hién 1&n nhu sau:

Bang 5.1; NOi dung bang routing

Network address Netmask Galeway address Interface Metric
127.0.0.0 255.0.00 | 127.0.0.1 127.0.0.1 1
199.100.200.0 255.255.255.0 210.50.200.200 | 210.50.200.40 2
200.15.16.0 255.255255.0 210.50.200.22 | 210.50.200.40 2
210.50.200.0 255.255.255.0 210.50.200.40 1 210.50.200.40 ]
210.50.200.40 [ 255.255.255.255 127.0.0.1 127.0.0.1 1
210.50.200.255 | 255.255.255.255 210.50.200.40 } 210.50.200.40 I
224.0.0.0 224.0.0.0 210.50.20040 } 210.50.200.40 1
255.255.255.255 1 255.255.255.255 210.50.200.40 | 210.50.200.40 1
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Dé hiéu noi dung bang ndy, cin biét thém mot s& qui udc vé dia chi IP nhur
sau
o Céc dia chi v6i toan 56 0 6 phan host id, vi du 200.50.200.0 (v6i mang
loai C) chi toan bd mang con (subnet).
e Cic dia chi v6i toan s6 | & phin host id, vi du 200.50.200.255 (v&i
mi_mg loai C) Ia dia chi quing bd (broadcast address) trén mang con.
e Dia chi 127.0.0.1 1a dia chi loop back, nghia la dia chi iing v6i ban than
mdy. _ .

Cic cot trong bang ¢6 y nghia nhu sau:

Iai cot ddu Network address vh Netmask 1 dia chi chia mang con v mit na

clia chiing, noi dén ela cic goi IP xudl phat tir mdy cuc bo,

Gateway address 12 dia chi cha céng mic dinh ma géi phai di qua dé dén
dudgc not da dinh. _

Interface 1a dia chi IP cha card mang trong mdy dé giao dién véi bén ngoii.

Metric 1a s6 quing cdch (hop) ma géi phéi di qua dé dén dugc noi di dinh,
vi du: néu gé1 khong phai di qua router ndo ( noi dén ciing ném trén mang con
v6i mdy cuc bd) thi metric=1; néu géi phai qua 1 router thi metric =2..

Nhu vay ¢6 thé gidi thich noi dung cla bang ndy nhu sau:

Dong thit nhat 14 dudng di cho géi chay trong ban than may (ding dia chi
loop back}).

Dong thit hai xdc dinh dudng di cho cdc géi dén mang ¢é dia chi
199.100.200.0, ching phai di qua céng mic dinh la card mang cé dia chi
210.50.200.200 ctia IP router. Vi phai di qua router nén thong s6 metric =2.

' Dong tht ba ciing tuong tu, nd xac dinh dudng di cho géi dén mang con
200.15.16.0, ching phai di qua céng mic dinh la 200.50.200.22 va qua | router,

Dong thi tu xdc dinh dudng di cho gbi dén cidc miy trong mang noi bo,

ching phadi di qua céng mic dinh chinh 13 card trén mdy <6 dia chi
210.50.200.40.va khong qua router nén théng s6 metric =1.

Dong thit nam xédc dinh dwdmg di cho cdc géi di dén dia chi card clia mdy

cuc bo. _

Dong thit sdu xdc dinh dudng di cho céc géi ¢é dia chi quing ba trén mang

con cyc bo.

Dong thit bay xdc dinh dudng di cho cdc géi c¢6 dia chi da phan phat

(multicast address). Dia chi nay dugc qui dinh 12 224.0.0.0.

Dong thif tim x4c dinh dudng di cho céc géi cé dia chi quang b4 trén mang

ndi chung.
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“ Dinh tuyén tinh va dinh tuyén dong
BPinh tuyén tinh (Static routing)

N6i dung clia bang routing mo ta & trén ¢6 thé thay déi bang lenh route add,
route delete va route change. Riéng lénh route add cho phép thém vao bang cic
tuy€n méi cho cdc goi IP. Khuon dang ciia nh nay nhu sau; :

Route add [dia chi noi dénj|mat nal{dia chi céng mac dinh]

Thuc t€, khi mot mdy tinh chay giao thite TCP/IP va néi mang thi bing
routing chi ¢é modt s6 dong do mdy w dong thém vio, do dé lic dau né chiva thé
lien lac v6i cdc mdy khdc khong ciing nam trén mét mang con. Musn lién lac
dugce cdn phai thém vio bang routing cic dong thong s6.

Vi du muén cho may ¢ thé lign lac voi mang cé dia chi 199.100.200.0, cin
thém mot dong vao bang routing bing cich dinh dong 1énh sau:

Route add 199.100.200.0 255.255.255.0 210.50.200.200

Phuong phap thém céc théng s6 vao bang ké trén goi [a phuong phap dinh
tuyén tinh (static routing). Phuong phap nay tro nén rat phirc tap khi s6 router va
s6 mdy ting 1én. Hon nita, khi ciu tric mang thay déi, vi du khi ¢6 thém router
ndi vao mang hoic ¢6 router bi ngat khdi mang thi cdc bang routing cla cdc may
khéng thé tw cap nhat nhitng su thay déi nay.

Pinh tuyén dong (Dynamic routing)

Phuong phap nay khic phuc nhiing han ché cha phuong phap tinh noi trén.
Véi phuong phdp nay,méi tram fam vige s€ 1y théng tin dinh tuyén Gr router gan
nhat dé wr dong cap nhat thong tin trong bang routing cha nd, nhu vay khéng cin
xay dung bang bang tay va ihong tin (rong bang luon phit hop véi ciu hinh thuc
ctia mang. Cac router néi trén phai chay mdt giao thic fam nhiém vu xéc dinh
cau hinh mang va difh tuyén,

RIP (routing information protocol) 1a mot trong nhitng giao thic nhu viy.
Cac router chay RIP s& déu dan phdt quing ba bang routing cha né khoang 2 lan
mot phit. Bat ky tram lam viéc ndo chay phan mém RIP s€ nghe thay théng tin
nay vi lr dong 14y thong tin dé cip nhat cho bang routing cia riéng nd.

Phin mém RIP di kem' theo géi phan mém hé diéu hanh Windows NT
Server va Windows NT Workstation 4.0.

v Két noi ATM LAN va Ethernet LAN qua Windows NT Server

Nhu cdc phén tén dd néu, ¢6 thé rit ra két ludn 1a ATM LAN véi dich vy
LAN Mo phong hiu nhu khéng khic gi LAN Ethernet théng thutng khi nhin
trén quan diém cla céc ung dung 16p cao vi du nhu cdc ving dung chay giao thic
TCP/IP. Do dé,hoan toan ¢ kha nang k&€t néi ATM LAN va Ethernet LAN bang
mot mdy tinh thong thudng chay Windows NT Server hay Windows NT
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Workstation ciing Vi phin mém IP routing nhu RIP chang han.

M6 hinh giao thite két n61 2 mang duge mé ta trén hinh 5.11.

Néu khong ding phuong phdp dinh wyén dong (dung RIP) thi ¢é thé ding
phuong phdp dinh tuyén tinh, bang céch sia bang routing nhu da dé cap & tén.

Sau khi da dinh tuyén bang phuong phédp tinh hodc phuong phdp dong, phéi
kiém tra xem cic géi cé khi nang dén duge cic dia chi mang con mong mudn
hay khéng bang cdch ding 1énh ping. Ping 1a mot tién ich rat quan trong clia
LAN TCP/IP cho phép theo déi kha ning dinh tuyén va kiém tra tinh trang hoat
dong cua mang, dang thiic cuz 1€nh ndy nhu sau:

ping [ dia chi IP noi dén] - vi du ping 200,199.100.2, lic dé trén man hinh
~ $€ hién ra ddp dng sau:

"Pinging 200.199.100.2 with 32 bytes of data:"

C6 vai trnuong hgp xay ra. Néu 'm_z.mg hoat dong (61 va cdc gbi s6 lieu dén
dich thi cé théng bao ¢é dang nhu sau: '

Reply from 200.199.100.2; bytes = 32 time < 10 ms TTL = 32

Reply from 200.199.100.2; bytes = 32 time < 10 ms TTL = 32

Reply from 200.199.100.2:; bytes = 32 time < 10 ms TTL = 32

Reply from 200.199.100.2: bytes = 32 time < 10 ms TTL =32

Néu cic gdi khong dén duoe dich do nguyén nhan diit sai ciu hinh dia chi
hay do nguyén nhan vat ly (vi du cip mang dat) thi s€ co thong bdo:

Request lime out |

- Request time out

Request ime out

Request time out

hodc mot thong bdo 18i khic:

Destination host is unreachable

Destination host is unreachable

Destination host is unreachable

Destination host is unreachable

Trong trudng hgp Iénh ping bdo 181 thi cin kiém tra lai c&u hinh dia chi [P
clia mang va cdc 181 vat 1y, ngoai ra c6 thé ding maot s6 lénh tién ich khdc dé
ki€m tra viéc anh xa dia chi MAC va dia chi IP, viéc dat tén cha host..... Vi
khudn khé han ché cha cuén sich nén cdc bién phap k¥ thuat nay khong duoc
trinh bay & day.
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D& i nhidnh ATM

ATM tuost ATN Swich " Windows N'T Server Ethernet
Workstation
. Lthernet LAN
ATM LAN
Cic g dung Ciic ting dung
TCPAP 1P rouling TCP/IP
1P 1P
LLC LLC LpC LLC
M6 phong LAN M6 phéug
LAN MAC MAC
AAL S AALS
ATM ATM ATM
|
Lap vt Iy Lapvae | Ldp v Lap vinl Lap vat Lop vat Iy
|y Iy ly iy
Mily ¢l ATM ATM Swintch

IE conter (Windows NT Server)

Miy chi Eihernet

Hinh 5.11: Mo hinh két ndi ATM LAN va Ethernet LAN

5.2.2. Két noi bang Novell Netware

Hé dieu hanh Novell Netware ¢6 kha nang thay thé€ cho cic thiét bi router
va bridge rat hiéu qua. He diéu hanh nay hé trg nhiéu giao thic cha nhiéu nha
sin xuft khac nhau ol [PX/SPX cia Novell, TCP/IP, AppleTalkl I. Cing nhu
* Windows NT, Novell Netware ciing cho phép két néi LAN ~— LAN (ciing kiéu

hodc khac kiéu), va két néi LAN — WAN.

Muon ding Netware Server 1am bridge thi chi cdn cai dat hai hay nhiéu
card mang tvén Server, mdi card mang dé thudéc mdt mang con loai Ethernet hay
Token ring ... Viéc cai dat nhw trén giai quy@l duge cic vin dé sau:

1. M& rong pham vi mang hién tai khi mang nay da dat 161 chiéu dai (6i

da cho phép.»

2. Giam bét luu lugng khi s6 mdy trén mdt mang con tang 1én qua ldn, do
dé tranh duge 1ac nghén.

3. K&t néi cdc mang con khac loai nhu Ethernet va Token ring.
Tuy nhién néu luu thong gua lai gitta cdc mang con khéd nhiéu thi hoat dong
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chia Server ¢6 thé by anh hudng. DE gidi quyét viin dé nily, hiing Novell dua ra mo
~ dun phan mém Noveil MPR (muliiprotocol routing) ¢6 thé chay trén Server hoiic
mél tram fam viée bat ky ¢ bd vi xir ly 80386 hoac manh hon. Theo tai liéu clia
hing Novell, thi phdn mém nay ¢é gid 995 USD *, ré hon nhiéu so véi cic (hiél
bi router thong thudng. Phian mém MPR viél dui dang NLLM ( Netware loadable
modul) cho phép ln'lyén cdc gdi dudt dang 1PX/SPX, TCP/IP, AppleTalk, Novell
Netbios qua cdc mang con Eihernet, 'Token ring, Arcoet, AppleTalk. Né ciing
cho phép kha nang k&t néi vét WAN qua dudng X25, hoac T1.

5.3. So sanh va danh gia cdac phuong phdp két noi

Trong cdc muc trén di dé cap dén hai phuong phap két n6i ATM LAN véi
LAN thong thudng. Trén co s& nghién citu ban chat cha 2 phuong phdp, c6 thé
riit ra cic dac diém sau: ‘

Phuong phédp két ndi mém thuc ra hoan toan trong tu nhu phucng phidp két
n6i bang phidn cling router. Ban chat cta phuong phdp nay la ding may tinh
théng thudng chay phan mém routing. Mdy tinh thuc hién cong viéc ndy song
song véi cdc cong viéc khic trén nén mot hé diéu hanh da nhiém (nhu Windows
NT). Do dé ngoai cong viéc lam rouler, may cdn ¢6 thé thuc hién cdc cong viéc
khdc. Nhung s€ tén tai mét théi gian 1€ (iém dn (latency time) ddng ké doi véi
div liéu tir LAN thudng sang ATM LAN va nguoc lai. Hon niva, kli huu théng s6
lieu qua lai gira 2 mang tang 1én thi cac chitc nang khac cita may Server s€ bi
anh hubng. ‘ '

Phuong phdp két ndi dung phan cing router thue chat 1a dang mot mdy tinh
manh (thudng ding cdc bd vi xlr Iy t6c do cao,chuyén dung) dé xir ly cdc g6i di
lieu va inh todn dinh tuyén... Mdy tinh nay dé danh riéng cho cong viéc trén va
hoan toan khoéng tham gia vao cdc c6ng viéc tinh todn khac trén mang. Ngoai ra
cdu tric cna may duge thiét k€ chuyén ding cho cdc xu Iy nay,véi muc dich lam
tang (6c¢ do 161 da bing cdch sir dung cau triic phan cing dac biét (vi du cdc cau
tric bus cao 8¢, ding cdc vi mach ASIC dé xir ly don gidn, gidm b6t gdnh ning
cho bo vi xir ly, diing cdu tridc da x{r Iy.... ). Do vay thét gian € 1iém 4n (latency
titne) it hon so véi phuong phap két néi mém ndi trén. V& mat gia thanh thi thiét
bj router véi giao dién ATM cé gia thanh 13l cao (khoi'ilng trén 20.000UJSD) *.

Ngoai phuong phdp két ndi dimg router thi con ¢6 phuong phdp ding phan
citng nita 12 dung bridge hay swilch (¢6 b6 phan giao dién ATM ). Do dac diém
cta bridge 14 chi xir ly don gidn cac khung & lap 2 nén khoi lugng can xtir 1y 1t

3 Xem TLTK Novell Netware - The complete reference

4 Theo TLTK “Networked computing catalog - 1997"- Digital Equipment Corporation
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hon. Do dé thoi gian & tiém 4n nhd hon rouler nhung thay vao dé, bridge lai
khong ¢6 kha nang tinh toan dinh tuy&n nhu router. V& mat thié€t bi, phuong phap
ndy ciing doi héi mot thi€t bi danh riéng (dedicated machine). Gid thanh cha cac
thiét bi Switch hay Bridge véi giao dién ATM ré hon router (khodng trén 10.000
USD) *. ' |
' Mot khia canh cin xem xét khi so sdnh giita phuong phéip két néi cing va
két n6i mém [a do tin cly. Do tin ciy cha cic thiét bi router va swilch (bridge)
luén cao hon do tin cay ctia may tinh thong thudng do cic nguyén nhan sau;

Trir ngudi quan tri mang va céc nhan vién k¥ thuat, viéc truy nhap thay déi
cilu hinh cia thiét bi phdn cing router va switch thudng rat it xay ra va dé dang
kiém sodt, do dé khi nang héng héc phin mémi cha thiét bi it hon nhiéu so véi
may tinh thong thudng. Tuy nhién khi hong héc xdy ra thi viéc khac phuc tuong

.daéi khé khan, cdn su tham gia cta cdc chuyén gia kg thuat.

Ciac thiét bi router va swilkch dugc thiét k&€ dé chay lién tuc (24/24 gid),
khong cé cdc thi€t bi phu nht man hinh, ban phim.... nén xdc suat héng héce phin
cting thap hon nhi€u so véi mdy tinh thudng. Ngoai ra, hau hét cdc thi€t bi ndy
dugc thiét k& dé c6 kha nang chiu 16i (fault tolerance) cuo, vi du bing cach ap
dung cdc ciu trnic phédn cimg thira (redundancy) dé du phong khi ¢ sut 8.

D&i vé6i mdy tinh chay phidn mém routing, c¢é nhiéu nguyén nhan cé thé din
dén sy tryc tric cha phin cdng ciing nhu phan mém nhur su truy nhap khéng dugc
phép clia ngudi sir ch_ing, virus tin hoc...

Hiéu qua sir dung bang théng cua viéc két néi Ethernet LAN va ATM LAN
cling 1a mot van dé quan trong cdn xem xét. Cdc LAN switch véi giao dién ATM
thudng ¢é 8, 10, 12, 16 céng Ethernet 10 Mbit/s ndi véi mot ¢cdng ATM 155
Mbit/s, do d6 cac mdy trén cdc mang con Ethernet sir dung bang théng rong cua
ATM rat hiéu qua. Nguge lai, mot mdy tinh 1am chiic ning router khéng thé cai
dat 6 card mang I6n nhu vay nén st dung bang thong 155 Mbit/s khong hiéu
qua. Tuy nhién véi (6c do cha cdc thi€t bi ATM 25 Mbit/s thi di€u nay hoan toan
chap nhan duge. ' :

Dé so sanh va ddnh gia hoal doéng chia lién mang kél n6i bang hai phuong
phdp diing phén ciing va phdn mém c6 thé si dung céc bién phép sau:

e Dung phin mém hoic phdn cing theo dbi hoat dong cia mang
(network monitor, system monitor...) dé xdc dinh anh hudng cha luu
théng gita cac mang con dén hoat déng ciia cAc may lam chifc ning
router.

5 Theo bdo gid clia hiing Cisco Systems thdng 7/1997
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o Dua trén nhitng s6 liéu tric nghiém vé cac théng s6 hoat dong cua thiét
bi router hoac phdn mém routing ¢4 chitc nang tuong duong.
Vi du hinh 5.12 [d man hinh System monitor cta Windows NT Server khi
mét may trén Ethernet LAN thuc hién mét Gng dung truyén file (file transfer)
chuyén céc file ¢6 kich thudc rat 16n sang ATM LAN.

B windows NT Task Manager MERs
Ftle Uphons View Help

Apphcauonsl Processes H:'B" ance,l

CPU Usage - LPU Usage Hislory
BIEBREERS
=HE

N

M Moy Usage Hlsloly

T '“"-iigﬁ;_;____- Rl EEEE

- 'ii!ii::-i.=== :i!!ﬁ!!i Ii-!i

---

s Totals - e ! ;- Physical Memory (K} :

Handes 2545] | Tol 32184 |

Thieads 183| | Avalable 70658 |

Processes 2] | FieCache 7332
Commit Charge [K]- -+ -+ . Kemel Memory (i)

Total 345281 | Tolal 7??2,

Limi 78824 | | Paged 5932 |

Pesk 62528 ! Norpaged 1840

iPlocesses 22 ICPU Usage: 53%  IMem Usage: 34626K / 78824K

Hinh 5.12: Man hinh System monitor coa NT Server 1am nhiém vu router

‘Trén man hinh cho thay ti & sit dung bo vi x{r 1y (CPU usage) tang 1én 59%,
va luong bd nhd sir dung ciing tang 1én dén 34,5 MB. Trong trang thai nghi, hoac
chi ¢6 luu thong s6 liéu trong timg mang con thi cdc chi s6 nay tuong dng chi la
5-20% va 10-30 MB.

V& viéc so sdnh gilfa hoat dong cha ronter cng vi phdn méin routing, hang
Novell da dua ra mot vai s6 liéu sau:

T6c do clia bridge va router duoc ddnh gis bing s6 géi chuyén qua lai giita
cdc mang con trong 1 gidy - pps (packet per second). Mang Ethernet 10 Mbit/s
cé t6c do la 14880 pps néu kich thude mot gét 1a 64 byte. Bridge c6 kha nang
loc 14400 pps va chuyén 10000 pps. Router ¢6 thé chuyén tai tir 8000 dén 15000
pps. Con phan mém routing Novell MPR chuyén duge 3000 dé€n 4000 pps.

Can nhic cdc dic diém trén chia cdc phuong phip,cé thé rit ra két luan sau:

e Dai v6i cdc mang c& nhd va vira trang bi cdc thiét bi dau cusi ATM
twong d6i ré va khi s6 LAN cin két n6i véi ATM LAN it thi phuong
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phép két n6i mém la phuong phip thich hgp ¢6 hiéu qua kinh t€ cao va
don gian. Diéu nay ¢é ¥ nghia quan trong khi gid cla cic thiét bi ATM
gidm v su phé bién ngdy cing rong rdi cha cdc thigt bi ATM LAN ré
tién t6c do 25 Mbit/s.

o Ddi v6i cic mang c& vira va ¢& l6n trang bi cdc thiét bi ddu cusi ATM
manh, dat (ién, cdn do tin cdy va hiéu qua cao thi phuong phap két n6i
sir dung thi€t bi router hay switch la phir hop.

ba&i v6i hai phuong phdp két néi mém dung Windows NT va Novell
Netware, ¢é thé rit ra sy so sdnh nhar sau:

Hai phuong phdp déu ¢é dic diém chung 13 gid thanh ré hon so véi phuong
_phdp ding phidn cing, ngoai ra, cdc phin mém routing déu ¢6 thé chay trén
Server hodc Workstation. Tuy nhién, do tinh chat khdc nhau cia hai hé diéu hanh
nén c6 mot vai diém khac biét nhu sau:

Sau khi thyc hién viéc két n6i, méi mdy trong mang Windows NT ¢é (hé st
dung 14t cd cédc tai nguyén dugc chia x& trén mang ndm trén Server hay
Workstation va tat ca cac tmg dung khic trén mang.

~ D06i v6i mang Novell Netware thi cic may trong lién mang sau khi két noi
chi ¢6 thé ding cdc 8 mang nim (1én Server va ding mot s6 @ng dung nhu gin
théng diép, thu tin dién (...

5.4. Tom tat

Chuong nay di sau vao cédc phuong phédp két noi Ethernet LAN va ATM
LAN. C6 hai phuong phap chinh 1a phuong phap ding thiét bi phan cing router
va phuong phip diung phidn mém. Trong phuong phdp ding phan cting ¢é hai
cidch la dong thiét bi switch hay bridge va cich ding router. Phuong phdp dung
phdn mém ciing ¢6 hai cach la ding Windows NT hoac Novell Netware, Mot 6
1y thuyét co s& vé TCP/IP va cdc mo hinh giao thiic dugc trinh bay dé 1am rd ban
chét chia phuong phdp két n6i mém. Cudi cling tat ca cdc phuang phap da dé cap
dugc so sdnh va danh gid wén co s0 tinh kinh t€, kha nang hoat doéng, dé tin cay
va mot sd chi tiéu khiéc. '
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G. PHUGNG PHAP KEF NOI DUNG PHAN MEM TAX
PHONG TIH NGHIEM ATM (BIIRK ITA NOI)

6.1. Co s6 ly thuyét cua phuong phdp két noi

Co s& 19 thuyél ctia phuong phap két ndi dung phdn mém di duge trinh
bay d chuong trude. Qud tinh tim ra phuong phdp nay co thé 1ém tht trong cdc
gial doan nhu sau: ' |

» Xust phdt tir yéu co cu thé dat ra 1a két n6i ATM LAN va LAN hién hitu
tai phong thi nghiem ATM dé khai thdc khé nang cha cdc mdy tinh manh
trén mang ATM, tao thanh mat lién mang théng nhat.

e Tim hiéu cdc phuong phdp két n6i théng dung da va dang duge sit dung.
Phuong phédp hay duge sir dung nhét 13 ding thi€t bi Switch hay Router,
fuy nhién do kha ning mua thigt bi 1a rdt khé khan (do kinh phi ¢6 han)
nén phuong dn nay tam thoi Ja khong kha thi. Phuong phap dimg phén
mém duge dé cip trong mot sd tai liéu nhung chua cé mot tai Héu nao dé
cap dén mét cau hinh k&t ndi cu 1he gitta ATM LAN va LAN.

e Nghién ciu chu tric giao thic cha ATM LAN déng thai véi viéc tim hiéu
vé cdc khd nahg cla cdc hé diéu hanh mang va ciu tric giao thife trong
mang may tinh (TCP/IP va IPX/SPX ) dé dua ra dugec mé hinh giao thiic
ké&t nodi dang phdn mém (xem hinh , chuong ). Cudi cing, rit ra ket ludn
v€ tinh kha thi cha phuong phdp két nsi ding phdn mém va lua chon
phuong phip ding Windows NT.

o Tién hanh thit nghiém ket n6i tai phong thi nghiém.

Qua trinh nay duge mé ta trong hinh 6.1,
6.2. Cdc thuc nghiém da tién hanh

¢ Cai dat hé diéu hanh Windows NT trén mdt mdy chlt ATM va cai hé diéu
hanh Windows 95 trén cdc mdy chu ATM con lai va néi mang bang cdc
Card glao dién ATM va thiét bi chuyén mach ATM Fore Runner ASX-
200BX. Thir nghiém lién lac gifta cdc mdy trén méi trudng truyén din
ATM. .

o Cai dat he diéu hanh Windows 95 va Windows 3.11 trén cac may khac,
ndi mang véi miy chit ATM déng vai trd NTServer qua méi trudng truyén
din cdp mang thong thudng (cdp mang 10Base2 va 10BaseT).

o Cai giao thiic TCP/IP trén c¢d hai mang nhu giao thitc ngdm dinh (default)
va dinh cfu hinh IP cho tat cd cic may trén hai mang.
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.

4

Thuc hién phuong phédp dinh tyén finh (Static 1P 1‘0Liting)

Thuc hién phuong phap dinh tuyén déng (Dynamic IP routing)

Khic phuc cdc su 6 va 161 khi két néi.

Tién hanh thir nghiém lién lac va chay cédc iing dung truyén s6 liéu giita
hai mang,

Panh gia hiéu qua két néi va t6¢ do hoat dong cda mang (modt s6 phuong
phdp danh gid dd duoc trinh bdy trong phin so sdnh va ddnh gid cac
phuong phap két noi & chuong ).

Hinh 6.2 14 c&u hinh cla lién mang ATM LAN - Ethernet LAN tai PHBK.

Yi‘u cdu doi ra: Kel nid
ATM EAN vii Ethernct
LAN 72

L

T hiy céc phuong |
phép k&1 ndi di vidang |
ke sit dyng

Phuang phép k&l ndi Phuiong phap k&t ngi
dlng phén cing €6 hai phuaig phip fa diing phén mém
ket udi ditng phin cing
va phuemg phip ding //
o ndm i 4'
Tim hide: cdc thiét bj l ‘ ¥

ding cho wdc kel ndi v
cdc titu chudn dé lua
chon 1hidi b

Nghidn o cdc he didu |
hinh maug mdy tinh va [
cde giuo thicchay trén E
ming nhu TCPAP1PX/ |
SPX..

PEA RSy

NEhin ciia e i giuge [
thiic v [§ thuy®t v& AT
LAN :

ST PP e

R

+ Dua ra mé hinh giao thic két ndi
+ Rt ra tinh kba thi cla phirong
phdp k&1 nds

+ Luta chon phuung phip ke ndi

This aghign ket s tai
Phadarg thi nghitm

Hinh 6.1: Qua trinh nghién ciru cac phirong phap két nai
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6.3. Két qud va danh gid
» Két n6i mang ATM LAN ( cau hinh Star ) va Ethernet LAN ( cdu hinh Bus
hodc Star hodc £au hinh lai Bus- Star ) ding Windows NT Server.

¢ Khéng cin dung thém thiét bi phdn ciing,.

’ ATM LAN PN Ethernet LAN I
- .
Windows 35 Workstation Windows 35 Workstatl - = " 'f' ) . %l
' Q o W Berver ' * ‘

2 ; &3 P Route| . 10 Mbps

| N F| &/ R g

" e | B . :
\\___ : [5!45 ’-—"!—é //’/ 6000066000000
T Sulten - IQ;?E_@' Loggg_oif_) _0.] |D‘
HuB

Indows 3.11 Workstaton

e O &=
Indows 36 Workstallon Windows 35 WarksW
\\
e i

‘Windows 35 Workstation -

Hinh 6.2: Cau hinh cioa lien mang ATM LAN - Ethernet LAN tai PHBK

s Tao mot lien mang hén hop LAN - ATM LAN chay giao thitic TCP/IP;
¢ Chia xé céc (ai nguyén mang nhu & dia cing dung lugng 16n, may in....
¢ Chay cdc ing dung mang nhu guni thong diép, thu tin dién tir'trén mang....

e To6c dé luu théng s6 liéu giita LAN va ATM LAN thong qua IP router rat cao.
Cu thé: cdc mdy trén mang Ethernel cé thé chay cdc iing dung multimedia tir
co s& dir [iéu trén cadc mdy chi A'TM. Vi du:

¢ Chuong trinh day ngoai ngit multimedia “Learnt to Speak English
+ Cic file video nhu *.mov, *.avi, *.mpg chay trén cdc phan mém (uong
ang nhu Quick time, Media player, Xingmpeg player....

6.4. Xu hudéng nghién citu tiép theo

Vé mat ly thuyét: )

e Tiép tuc nghién ciu tim hiéu vé cdc gidi phép ting dung cong ngh¢ ATM
vao LAN, dac biét 1a MPOA (mulii protocol over ATM ) la mdt giai phip
md&i dang duoge the gidi chd trong dau W nghién ciu. Bén canh dé, néu diéu
kién cho phép, tim hidu vé cic giao dién lap tiinh dng dung cho ATM
(ATM APIs) ti€n t61 khai thic dng dung cho lap trinh don gian,
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Vé mit thuce nghiém: |
o Ti€p tuc thi nghiém phuong phip két ndi ding Windows N'T dé két néi mot
ATM LAN vdi nhiéu LAN. .

¢ Thir nghiém phuong phép két néi ding Novell Netware.
Khi c6 thiét bi phan cing Ethernet Switch v6i giao dien ATM (vao khoang diu
nam 1998) s& thuc hién phuong phép két n6i ding phan cing va ding (hiét b
hoac phdn mém phan tich mang (network analyzer) dé tién hanh danh gi4 so
sanh bang thuc nghiém gilta hai phuong phdp k&t néi ding phin cing va phan
mém.
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AAL
ABR
APl

ARP
- ASIC
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B-ISDN
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CAM
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 CPE

CRC
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DCR

ELAN

FCS
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CAC TU VIET TAT THENG ANIN

ATM Adaplation layer
Available bit rate

Aplication Programming
Interface

Address Resolution Protocol
Application Specific Intergrated
Circuil

Asynchronous Transfer Mode
Broadband Integrated Services
Digital Network

Broadband Intelligent Peripheral

Broadband Network Terminator

Bit per second
Broadband Service Control Pomt

Broadcast and Unknown Server
Computer Aided Design
Computer Aided Manufacture

éonslaml Bit Rate
Customer Premises Equipment
Cyclic Redundancy Check
Convergence Sublayer
Dynarhic Connection
Redundancy
Emulated LAN
Flag
Frame Check Sequence (FR)

Lép twong thich ATM
Téc do bit sin cb
Giao dién 12p trinh dng dung

Giao thic xdc dinh dia chi

V1 mach ¢6 ciu tric phu thude
iing dung

Dang truyén khong déng bo
Mang 16 hop s6 da dich vu

Thiét bi ngoai vi thong minh
bing rong

Thiét bi két cudi mang bang
rong

Téc do bit trén giay

Diém diéu khién dich vu bang
rong

Dich vu quang b4 va khéng xdc
dinh - ‘

Thiét ké v6i su tro gidp cha méy
tinh

San xulit véi sir tro gidp cua mdy
tinh '
Té6c do bit khéng déi

Thiét bi cta khach hang tai nha
Ma du vong

1.6p con héi tu

Két néi du phong déng

Mang cuc bd mé phong
Co
Trudng diéu khién thi ty khung
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FDDI

Gbps
- GFC
HEC
ICMP

IEEE
ILMI

IP
IPX
ITU

LAN
LANE
LEC
LECS

LLC
LTE
MAC
MPOA
MPEG

MPR
NEFS
NLSP
NNI
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OAM
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Fiber Distributed Data Interface

Gigabits per second

Generic Flow Control
Header Error Control
Internet Control Message
Protocol

Institute of Electrical and -
Electronics Engineers
Interim Local Management
Interface -

Internet Protocol

Internet Packet Exchange
International |
Telecommunications Union
Local Area Network

Lan Emulation

Lan Emulation Client

Lan Emulation Configuration
Server

Logical Link Control

Line Terminating Equipment
Media Access Control
Multiprotocol over ATM
Movilig Picture Expert Group

Multiprotocol Router

Network File Server

Netware Link Service Protocol
Network to Network Interface
Network Termination
Operations Administration and
Mainternance

Open System Interconnection
Open shortest path first

Giao dién 8 lieu phan phéi
ding cdp quang

Giga bit (rén gidy

Diéu khién luéng chung

Diéu khién 161 tieu dé

Giao thiic thong bdo 16i lien
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Giao thic lién mang
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Mang cuc bd
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“Lép diéu khién logic

Thiét bi két cusi dudng truyén
Lap diéu khién truy nhép vat 1ai
Da giao thic trén ATM

Nhém n ghién ciu hinh anh
déng

B6 dinh tuyén da giao thic
May cha cung cap file

Giao thice lién két Netware
Giao dién mang 161 mang

Két cubi mang

Quan 1y van hanh va bao dudng

Ma hinh lién k&t hé théng mdé
Chon tuyén ngén nhii
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Pps

PVC
QoS
RIP
SAP
oPX
SSRP
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STP

SYC
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Open system interconnection
intermediate system to
intermediate system
Protacol Data Unit

Packet per second

Payload Type

Permanent Virtual Circuit
Quality of Service

Routing Information Protocol
Service Access Point
Sequenced Packet Exchange
Simpie Server Redundancy
Protocol

Set Top Box

Shielded Twvist Pair
Signalling Virtual Channel
Transmission Convergence

~sublayer of PHY layer

TCP
UDP
UNI

UTP
VBR
VC
V(I
VOD
VPI
WAN

-~ Transmission Control Protocol

User Datagram Protocol
User Network Interface

Unshielded Twist Pair
Variable Bit Rate

Virtual Channel

Virtual Channel Identifier
Video on Demand .
Virtual Path Identifier
Wide Area Network

e Lag nhanh A vl

Lién két giita cac hé (hong md&
tir ddu cudi i ddu cubi

Don vi dit liéu giao thitc

Téc do gbi trén gidy

Kiéu t&€ bao

Kénh-do vinh vién

Chat lugng dich vu

Giao thiic dinh tuyén

Diém truy nhap dich vu
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Hop thiét bi
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Kénh a0 béo hiéu

L&p con hoi tu truyén dan clia
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Giao thife diéu khién truyén
Giao thac di ligu d6

Giao dién ngudi st dung va
mang

Cdp xoin khong boc

Téc do bit thay doi

Kénh ao

S6 hiéu nhan dang kénh ao
Dich vu video theo yéu ciu
S6 hiéu nhén dang dudmg ao
Mang dién réng
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TOM TAT NOI DUNG

Tai liéu gidi thiéu ng dung cha cong nghé truyén khong déng bo (ATM )
trong mang cuc bo (LAN ) va dua ra mét s6 kién triic LAN st dung ATM thay
the¢ cho cong nghé cii. Bdo cdo con dua ra mot mo hinh phit trién theo 3 giai
doan tit LAN hién tai dén LAN {rén co s& ATM cho phép truyén dit lidu, am
thanh, hinh anh véi t6c do hang tram Mbps.

Tuy nhién do thdi gian va khuon khé han ché, tai liéu chi dimg & mic do
nhat dinh khong di sau vao chi tiét |

" ABSTRACT

The articcle introduces some applications of Asynchronous Transfer Mode
(ATM ) in Local Area Network (1.AN) and provides several architecture of ATM
technology instead off the old technology. The article also gives ATM
development model in 3 phases whith 1s from the existing LAN to LAN based on
ATM technology allowing data, voice and picture transmission with high speed
up to hundreds Mbps.

However the article only covers ATM limiied set standar, not overspread in

detail because of limitation of time and scope
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1 Mo dau.

Trong nhiing nam gdn day, nham ddp ing cic dich vu truyén dif liéu anh va
dit liéu t6c do siéu cao cd hang wram Mbps, Gy ban tw vin vién théng quic (&
CCITT ( nay 1a ITU ) da dua ra moé hinli mang vién thoéng s6 da dich vu bang
rong B-ISDN. Mang B-ISDN xay dung uén co s& mang cdp quang dong bo
(SONET), mang thong minh ( IN ) va cong nghé truyén khiong déng bo ( ATM )
cho phép truyén ti€ng ndi, hinh anh va div liu véi 16c d6 thay déi wr Kbps dén
Gbps trén mot mang duy nhét. Trong dé cong nghé ATM dua trén nguyén Iy
truyén ddn va chuyén mach mdi da dugc CCITT chon lam giai phap then chél
* cho mang B-ISDN nhd tinh mém déo, d& dang thich \ingvéi cdc yéu clu truyén
s6 Jigu trong tuong lai cha né.

ATM - Asynchronous Transfer Mode - dich la C(“)ng-nghé‘truyén khong
dbng bo, la phuong thic truyén tin ma trong dé thong tin dugce chia thanh céc géi
goi [a t&€ bao thong tin (cell) c¢é d6 daj c6 dinh 53 bytes, cdc t€ bao nay duge
truyén di doc [ap. C6 thé coi ATM la k§ thuat chuyén mach géi nhanh két hop
vé&i ghép kénh khong dong bo theo thdi gian véi cdc gbi la cic (€ bao ATM ¢6 do
dai ¢6 dinh. Su chuyén mach nhanh dugc thuc hién thong qua viéc don gian héa
cdc tham s6 cla g6i va 18i thiéu héa qud trinh xi 1Y trén mang trong qua trinh
truyén. |

ATM thuc hién cdc thao tdc khong ddng bo gitta déng hé nhip cha ben phat
va bén thu. Su khac nhau gifta cdc déng hd nhip nay duge gidi quyét bing cdch
them vao hoac bét di céc t& bao trong khong chita thong tin. Téc do co sG cia
ATM tai giao dién UNI la 155 Mbps va tdc do ghép kénh co s6 ATM Ja 622
Mbps. [1]

~ ATM dugc (g dung troug cdc mang may tinh nhd tinh mém déo, hiéu qua
trong viéc st dung tail nguyén, dé thao téc, quan ly va bao dudng, thong nhit cdc
dich vu trong mot mang v.v... Dac biét 1a dng dung cia ATM trong mang LAN
cho phép tang 16¢ do truyén téi hang tram Mbps, ting chil luong dich vu QoS va
dé dang quan 1y mang. o |

Ban béo cio nay gidi thién dng dung cia ATM trong LAN theo nhiing cdch
khdc nhau. Trude hét, hity xemn xé vé mang LAN.

¥
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2 Mang cuc bd LAN.

‘LAN la mot mang truyén dit liéu bao gém céc két cubi (terminal) nhy céc
mdy tinh... va cdc thiét bi ngoai vi dugc n6i vét nhau bang cdp trong mot khu
viuc. Thong qua LAN céc két cudi c6 thé truy nhap (61 tai nguyén trong mang
nhu mat thyc thé théng nhat. |

LAN phat trrién rat nhanh trén hau hét cdc nude va trd thanh gidi phap (61

nhét dé ndi cdc kél cudi véi moi trudng kinh doanh. Viéc két ndi cac mang LAN
v6i thé giét bén ngoai dén dén sy hinh thanh cdc mang WAN véi cic ngudn tai
nguyén va cac k&t cudi ndm rai rdc tai cdc vi tri dia 1§ cdch xa nhau.
’ Trong LAN cédc yéu cdu quan trong nhit cta mang l1a vin dé t6c do, chat
luong dich vu va kha néng (juén ly hop nhat mang. Hién nay, t6c dé truy nhap
LAN khoang 10 Mbps dem lai hiéu qua cao. Trong tuong lai, LAN yéu cdu téc
dé truy nhap nho nhét 12 155 Mbps dé cung cép cic dich vu da phuong tién. Vi
vay phai chon cong nghé diing trong mang dé c6 thé tang toc do dé dang. DéE
ddp dng cdc nhu cdu dich vu trong LAN, hién tai ¢é 4 cong nghé chu yéu duge
st dung la: Ethernet, FDDI, VG va ATM. Trong dé ATM la céng nghé dugc
danh gi cao nhét vi né thich hop cho cd viéc truyén s6 liéu, am thanh, hinh anh
va video. Hon nita, ATM c¢é kha nang dap dng céc dich vu cho ca LAN, MAN,
WAN va mang cong cong. [3]

Ung dung ciia ATM trong LAN con phu thudc vao cdc yéu t6 cdu thanh
cia LAN Ia cau hinh Topo clia mang, kiéu phuong tién truyén din va phuong
phép truy nhép.

- Ung dung cia ATM trong LAN dugc thuc hién trén co s& cdc sdn phidm sin
¢6 nhut cdc trung tam chuyén mach HUB va cdc b dinh tuyén Router. Hinh |
trinh bay kién tric bd dinh tuyén trén co s& ATM. Day la su dinh tuyén da giao
thitc co s& cong véi ATM duge diing trong quan ly Iuu huong. Cdc giao dién (6
bo dinh tuyén bao gbm tat ca cdc giao dign LAN nhu HSSI, DSI, DX1 v.v ... [4]
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Gino didn ATM tdi WAN

/

ATM + Router

ARREE

Token Ring  Ethernet FDDI aTMm ns3

1,55M bis

Tl

Hinh 1: B¢ dinh tuyén trén co s¢ ATM.

‘3 Cac kién tric ciia LAN sir dung ATM.

U ng dung ciia ATM trong LAN dua ra nhiéu kién tric mang khdc nhau,
nhung hién tai ¢6 3 kién tric LAN-ATM chu yéu 1a: LAN st dung cac bo dinh
tuyén lam chi, LAN ding ATM lam chi va LAN cén bang [5)

Trong kién trdc LAN stf dung cdc bo dinh tuyén lam chd, mang truc 1a céc bo
dinh tuyén con ATM la phuong tién truy nhap. Nhu frinh bay trén hinh 2, & cau
triic ndy cac chuyén mach ATM thyc hién cac chic nang chuyén mach cuc bg,

con céc duong truc gilta cdc khu vuc duge thuc hién béi céc b dinh tuyén.

Tu‘clen Ring FDRDI Ethernet Token Ring FDDI ECLthernet

Hinh 2. Kién tric LAN diang Router 1am cha,
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ATM

/

Taken
Ring

Router

\

FDDI Ethernet

4 ATM

D& 1ai nhanh ATM
. L .

Kouter

/

Ring

\

Taken FDDJ Ethernot

Router

/

Taken TFDUI Ethernet
Ring

Hinh 3. Kién triuc LAN diing ATM lam chu.
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"
ATM
. ATM
Router [ ATM: p—— ATM
Token FDDI Ethernet
Ring
ATM ATM
Rotlger
/ \ | - CATM

Tokun  FDNOF Bthernet
Ring .+t Router

[

Tnlwlll FRIN Etheenet
Ring

Hinh 4. Kién tric LAN cin bang.
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Nhu trinh bay trén hinh 3, trong kién tric ding ATM lam chd, céc nit
ATM c¢é vai trd nhu dudng truc, con cic bo dinh tuyén l1a phuong tién truy nhap.
Kién tric ndy dugc coi nhu mét dang dién hinh cia ki€n tric LAN trong tuong
“lai néu ATM tham gia vao mang céng cong. |

Té hop cha hai loai ki€n triic (rén 13 kién tric LAN can bing nhu trinh bay
trén hinh 4. Trong kién triic ndy, vai rd clia cdc nit chuyén mach ATM va cdc
b6 dinh tuyén 12 twong duong nhau, ching vira c¢é vai 1o lam dudng truc dong
thoi cling ¢é chitc nang hoat déng nhu cdc phuong tién truy nhip mang. Loai
kién tric nay thudng ding trong gia doan chuyén 1i€p kién tric dya (rén bo dinh
tuyén sang kién tric dudng truc dua trén ATM. Kién tric nay hay duge st dung
,trong cdc cong ty I6n & nhiéu dia diém khac nhau.

4 Cong nghé ATM trong LAN.

So v6i céc cong nghé hién nay nhu SMDS, & khung, FDDI, ..., cong nghé
ATM c6 nhiéu wu diém ndi bat hon hén ca irong LAN, Wan vA mang céng cOng.
ATM 1a céng nghé cho ca truyén din va chuyén mach, né ¢6 thé dam nhiém
chifc ning clia mét chuyén mach, cia mot bo dén keénh hoac nhu mot bd nsi
ngang doc. Ung dung cta ATM trong LAN nhur dé trinh bay ¢ trén cho phép xay
durig cdc mang LAN (rén co s& ATM vé6i nhiéu ki€u ki€n tric khdc nhau. Véi
cdc mang LAN trén co s& ATM cho cdc Gng dung da phuong tién nhu chuyén
file, thu dién 1, truy nhip co sd dit liéu ur xa va nhiéu \ing dung khdc. Néu su
lién mang dua trén cd s cdc bo dinh tuyén (router) ma qua 1én, quéa phiic tap va
nhiéu loai phdn i thi sy truyén trong mang rat khé diéu khién va quéan ly. Céc
LAN dua trén co s& ATM di giai quyétl dugc vin dé ndy néu sir dung cd chuyén
mach ATM thay cho cdc b dinh tuyén (router).

" Hon nifa d6i véi céc lien mang trén co s& ATM c6 nhiéu wu diém hon cic
lien mang trén co s& cdc bo dinh tuy&n (router) ma cé thé liét ke dudi day.

e Thit nhit, kha ning chuyén mach clia cdc nit ATM (6t hon ta cdc tram

(hub) LAN hién tai vi cdc tram LAN phat théng tin (6i (4t ca céc cong
LAN. Ching han trong mang hinh sao, sy phét thong tin ddng thai téi (4t
ca cdc cbng LAN Ia khong cdn thiét va gy lang phi 1ai nguyén. Vi
mang ATM, cic théng tin chi duge chuyén t6i cdc ndt ¢6 yéu ciu, do dé

tigt kiem duge tai nguyén cho nguoi sir dung khéc.
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.® Thq hai, cde chuyén mah ATM tao ra vo s6 “ cac LAN 4o ” trong mot
chuyén mach don, tao su dich chuyén, thém vao va thay déi noi dung
ctia cdc bo dinh tuyén (router) trong nhém lam viéc tai ban quan ly
mang. Cac LAN 4o nay c6 thé dugc mé réng cho mot vai chuyén mach
nhim tao dudng truy nhap cho cdc server tir xa véi cling mot luu lugng
va tré nhu 1 trong cong mot khu vuc.

Vi LAN xay dung trén co s& ATM khong nhiing cho phép chuyén diy liéu
trong mang véi t6¢ do cao ma con truyén am thanh, hinh anh boéi I8 ATM st
di_mg thoi gian thuc. ,

Ngay nay, trong LAN str dung bo dinh luyén (router) phuc vu chifc ning
k&t ndi tir ddu dén cudi trén pham vi toan bé dé réng cha mang. Trong mo hinh
OSI bo dinh tuyén lam viéc tai *“ 16p mang ” OSI va ¢6 thé théng dich in6t hay
nhiéu giao thic & 16p nay. Ngoai ra, né ¢6 chic nang doc cac thong tin vé dia chi
cha mang dich va hudng gbi s6 liéu t6i mang dich thich hop.[6]

Véi su xudt hién cia cong nghé ATM trong LAN hién nay dang dién ra su
thay thé cic bo dinh tuyén bing cdc chuyén mach ATM. Su thay (thé nay dem lai
loi nhuan 16n cho cdc nhi san xuft va iliétl quéa cao cho ngudi st dung. C6 (hé
dua ra mo6 hinh phét trién clia LAN xay dung trén co s& ATM tir mang hién nay
theo ba giai doan nhu sau:

File Works- tdi WAN
File e server tation
server Te¢rminal
- 100 b/s 10Mb/ss T1|1,644Mb/s
LAN kiau
Bus .
¥ . U ;
G — t 6ng FDDI Houter
10Mb/s 100 Mb/s
Mb/s
L . 16M /s
Terminal . File '
g T server
Works-
tation
Terminal
File
server
Terminal

Hinh 5: Mang LAN hién nay
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Trén hinh 5 13 méi trudng LAN hién nay, mo hinh nay 13 mot mang 8 hop
‘dién hinh trong dé cdc Server FDDI dugc ding 1am dudng truc ndi giita nhiéu
LAN khu vic dua trén cong nghé Ethernet, TokenRing... vdi nhau & nhiéu t6c do
khac nhau. Qua hinh v& cho thay 16c 36 giao ti€p gifta cdc mang khdc nhau ¢
trong mot khodng kha rong wr 1,544 Mbps 161 100Mbps ¢6 thé coi day 1a diém
khdi ddu d€ xay dung mo6 hinh LAN ding cong nghé ATM bdi 1€ hién nay cong
ngh¢ FDDI la mét trong nhiing cong nghé hang ddu va duge st dung nhiéu trong
LAN : : _

Dé chuyén tiép tir LAN ding FDDI hién nay sang LAN trén co s6 ATM
trong giai doan I ¢dc Server FDDI s€ dugc thay the bang 1 chuyén mach ATM
dé tao 1a moi trudng chuyén mach thay cho ciu tric chia s¢ BUS rén co so
FDDI . chuyén mach nay sé tao ra céc dubhg noi dac biét giita cac LAN theo yéu
cdu, cdn cdc bo dinh tuyén (router) s& dugc dung dé lién lac véi thé gidi bén
ngoai (WAN) & téc do Tl= 1,544Mbps (hinh 6).

R S _ —
File i Terminal Fite Waot ks tot WAN
e t server tation
. : .
100&(1%-\ 10 b/ Ti | 1.544Mb/s
' X Bus .
I . }— : Chuyén
. " m'iiih + Router
10Mbls sy 50 Mb/s
Terminal & F'l‘i
L3grven L 16M/s
Terminal Worls-
. tation

File

Terminai
e server

Hinh 6: Cau hinh LAN trén co s¢ ATM trong giai doan 1.
O giai doan ndy viéc thay thé vong FDDI biang chuyén mach ATM khong
nhithg cho phép truyén dif lidu trén mang mi con truyén cd tin hiéu am thanh,

hinh anh, tin hiéu vided qua chuyén mach véi 8¢ do cao (100Mbps). Cac thi
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thuc phiic tap cha vong FDDI dugc thay thé bing chuyén mach ATM dé& dang
quan 1y mang vi nawng cao kha nang sit dung cho cdc két cudi, déng thai
chuyén mach ATM cdn c6 thé tang t6c d6 chuyén mach cao hon. P6i khi ¢ (hé
stt dung vong FDDI thay cho mo6t trong cdc LAN hién tai st dung cong nghé
Ethernet hodc Token Ring tao thanh cdc mang truy nhap truc Liép di chuyén
mach ATM dé tang kha néng thuc hién.

. Trong giai doan II céc chuyén mach ATM tao thanh méi trudng chuyén
mach khu vue (campus) va cdc LAN nam rai rdc xung quanh khu vuc nay duoc
ndi vao méi trudng chuyén mach ATM (hinh 7). Hinh 7 cho ta thay cdc téc do
giao ti€p dién hinh tai cdc LAN khdc nhau. Trong giai doan nay céc bo chuyén
tlép ATM cho phép cda tran 1am viéc noi truc 1ép v6i chuyén mach ATM gua
giao dién 100Mbps. Téc do lién két giita cdc chuyén mach la 16¢ d6 co s& QC3
cla ATM. Giai doan nay con sit dung mét chuyén mach ATM [am giao dién véi
thé€ gidi bén ngoai & toc dd DS3 cho phép tang kha nang truy nhap t ngoii vio
hoac tir trong ra cha LAN .

File TerminnlJ File server Workstation
server ' .
- 100Mb/s T 100Mh/s
LAN e
kiéu Bus : Chuyén { OC3 | Chuyén
100Mb/s AT ATM 45Mb/s
L .'F'l ' \_
-'I"ex;l_niu‘lul e OcC3 0C3

'! _ server \

Chuyén

mach

ATM

-t 16Mb/s

File
server

Terminal

File

server

Hinh 7: Ciu hinh LAN trén co sd ATM trong giai doan 11
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V6i mé hinh nay cho phép tang kha nang thue hién, tang kha nang md& rong
va quin I nhiéu moi truong LAN. Ddng thoi cdc chuyén mach t€ bao duge sit
dung trong mang truc chinh va cic truc ATM sé€ trd thanh ddéi tha canh tranh
thay thé& cho FDDI trong cdc moi trudng mang tuong tu.

Trén hinh 8 1a giai doan III cha qué trinh dua ATM vao LAN . & day cdc
LAN dung Token Ring hoac Bus khéng con nita, tat ca cic két cubi va cécfram
Jam viéc s& dugc ndi thang voa chuyén mach ATM . méi truong LAN duoc xay
dung hoan toan (rén so s& t& bao két hap vdi kién tric chuyén mach. Méi trudng
nay cho phép céc giao dién hoat dong & 16¢c dé 100Mbps (1 1én va dua ra cic
iing dung méi, dac biet 1a céc dng dung vé xu 1y va truyén tin hiéu video. Trong
-giéi doan nay ATM khong chi dugc ting dung trong LAN ma con duge dng dung
rong rdi trong WAN va mang céng cong ching han nhy WAN trén co so ATM
dé noi giita cdc vi tri LAN (i xa.

. "Video File Engine=ring -
T ] ; ' :
ermingd .Server. Worltstation
100Mb/is 4 100Mbis 1 100Mbss
quh- Chuy&n OC3 Chuyén 100!\1“,5
. mach: g maoch
station }
ATM ATM
0C3
oca 4 - o gEed
v Chuyen : Chu:n‘fli :
mach ' mach ;
ATM ' ATM K
100Mb/s 4 1ooMbrs | 100Mb/s 4 Mo 100Mb/s |
' * 100 | Mbid :
. "Video § ) CFil Video E
Terminali Worls- ! | Terminat e Works- |1
. ! : Server . H
: tation : : tation |

Hinh 8: Cau hinh LAN trén co s6 ATM trong giai doan III.
‘T4t nhién mo hinh phat trién theo 3 giai doan nhur da trinh bay & trén khong
phéi I3 mét con dudng duy nhal dé xay dung LAN (rén ¢6 sd ATM hoan (hign ti
LAN hién nay. Cic mang cua bd tai céc dia phuong va céc t6 chie khéc nhau cé

nhiéu yéu cdu va nhu cdu khdc nhau. Do dé ngudi sit dung ¢6 thé thyc hién hodc
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bd qua mot hodc nhiéu giai doan nay, (4l nhién qud trinh thuc hién con phu thudc
vao nhiéu y&u t6 nhu gid thanh, céng nghé, cic ing dung va moi trudng LAN
hién nay. '

5 Kétluan

Viéc ing dung céng nghé ATM trong mang LAN dan dén su hinh thanh
cdc LAN trén co s& ATM cho phép m& ra cic dich vu da phuong tién truyén
~ hinh 4nh, am thanh va dit liéu véi 16¢ d6 siéu cao trong LAN. Cong nghé¢ ATM
duge ung dung di lam tang kha nang hoat dong va quan ly ctia LAN. Hon nifa,
ting dung cia ATM con cho phép lién két cdc LAN véi nhau dén dén su hinh
thanh cic mang WAN véi t6c do truy nhap hang tram Mbps cung cip céc n;Duﬁn'
tai nguyén doi dao cho ngudi st dung.

Trong tuong lai, cac tng dung cua ATM trohg LLAN s€ tr& thanh nén tang

cho L’mg dung' ATM trong mang s6 da dich vu bang rong B-ISDN, cho phép str
dung nhiéu loai dich vu trén mang véi (6c do cao.
Tuy nhién, hién nay gid thanh cta cdc chuyén mach AIM khd cao nén viéc su
dung cong nghé¢ ATM trong LLAN con han ch€. Trong tuong lai, khi gid thanh
clia cdc thiét bi ATM ha, cong nghé ATM s€ duoc sir dung rong rdi trong tét ca
cdc mang tdt LAN, WAN, MAN cho t6i B-ISDN. Cong nghé ATM con ¢6 thé
ddp dng dugc ca cac dich vu chua tén tai trong thyc t€ hién nay do tinh mém
déo, linh hoat. D6 1a 1y do ma ngudi ta coi ATM Ia cong nghe cia thé ky 21.
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TOM TAT NOI DUNG

Bai viél nay tong hop phan loai cic cfu tric chuyén mach dung cho ATM,
déng thoi néu cic yéu cu chung. déi véi truong chuyén mach ATM, cdc nhém
chitc nang dac trung cédc djch vu truyén thong da phuong tién. Phan sau cla bai
phén tich nguyén 1y ti dinh tuyén da tdng dung phuong phép chon thé tix bang va
cdu tric phan tir chuyén mach tu dinh tuy&n. Mot mang thit nghiém ATM dugc
gidi thiéu minh hoa cho dng dung trudng chuyén mach theo nguyén ly wén.

“'ABSTRACT

This paper reviews various swilching architecture whith can be used for
ATM and describes the general requirements for ATM switching fabric also the
service specific functions for multimedia communication service.. The other half
part of this paper illustrates and analyses the principle of multi-stage seclf-
routing in hand of tag-table related method and the structure of corresponding
self-routing element. At last, one ATM service trial system using above
described principle is illustrated.
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1. Mo dau.

Céc dich vu vién thdng méi bao gém cac dich vu da phuong tién tré thanh
kha thi v6i ti€n bo k§ thuat va phét rién cia cong nghé vién thong. Nhirng dich
vi nay duge phat trién ddp ting nhu cdu ngdy cing cao ciia mét xa hoi vian minh.
Mot vi du don gian 1a viéc dao tao tir xa qua mang vién théng, hoc vién ¢ thé
theo ddi truc tiép cdc bai gidng cia cdc gido su ndi Liéng the gidi qua man hinh
nho, cé thé dat cdc cau hdi trge ti€p dé nhan dugc ngay cdc cau wa 1oi. Mot vi
du khdc 12 he théng giai ddp thong tin y t€, hudng din x{ 1§ khéc phyc su ¢6 cac
mdy. méc dién w gia dinh, h¢ thong thong tin mo1 mat trong doi séng xa hoi.
Hay nhu cd vi du khdc 1a hé théng (ruyén hinh quang ba, hé théng thu thap xi 1y
tiy xa cho cdc dan khoan, mang luéi dién quéc gia, cc 10 cao...

V6i su phét tridn cta cong nghé vién thong va véi viéc lua chon hién nay,
chi ¢6 mang da dich vu bang rong (B-ISDN) véi cong nghé truyén din khong
déng b6 ATM méi cé thé dép dng dugc céc dich vu néu trén.

Trong hé thdng mang vién thong nay théng tin bao gom cdc 6 liéu cao L6c,
Am thanh va hinh anh chiit lugng cao, anh video dong; cé 16¢ do vai Kbps téi vai
tram Mbps.

D6i v6i cde dich vu bang rong yéu cdu vé muc do 16i va do tré cho phép rét
khéc nhau. Trong mot mang ATM céc thong tin duge nhém lai thanh mot chubi
(€ bao. SO lugng cdc 1€ bao gin cho mdi khoi thong tin ti 18 thuan véi do rong
bang cha ching. Chi cé cong ngheé ATM maéi cho phép st dung bang truyén mot
cich mén déo, thich ing véi ting loai dich vu va dat hidu sudt st dung bing
truyén cao.

Do dic tinh khong déng bo, cidc chudi t& biao thudc mot cude kél ndi dén
nit chuyén mach khong iheo chu k¥, c6 thé coi 1 ngdu nhién( day ia dac diém
khac biét ndi bat ctia chuyén mach ATM so véi kiéu chuyén mach tuée day),
Mot van dé dat ra 1a xtr 1y thé€ ndo da6i véi céc chudi (& bao dén mot cdch ngdu
nhién lai déng théi twong tranh cling mot ddu ra khéi chuyén mach dé cé (hé
gidm duoc t61 thiéu xdc suit mat t€ bao do tran hang doi. Trong qua trinh chuyén
mach, luu lugng gifta ddu vao cao 8¢ vi ddu ra cao t6c thay ddi lién tuc. Trong
trudng hop tic nghéh dau ra( nhiéu t& bao cing dong thot hudng dich dén du ra)
céu trdc chuyén mach cdn dugc thi€t k& sao cho cé thé duy ti duoge 1y 18 (dn thit

t&€ bao dudi mot gia tri xdc dinh phi hop véi chit lugng tmg loai dich vu. Mat
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khéc thoi gian tré 1€ bao qua khoi chuyén mach ciing cdn duy ui & mic (61 thiéu,
dam béo cho hoat déng cao t6¢ cha khioi chuyém mach va dam bdo yeu céu thoi
gian thyc ca nhiéu loai dich vu.

Phan 11 cha bai viét trinh bay cdc yéu cdu chung d&i véi cdc cdu irtic khoi
chuyén mach cho ATM. Nhiéu giai phdp céu tric cho khai cliuyén mach ATM
d& dugc deé sudl trong nhiéu tai 'liff:u, 6 thé phan loai t8ng hop cdc cdu tric nhu
s€ trinh bay trong phan I Ph'?in IV trinh bay nguyén 1y tu dinh tuyén da ting
két hopbang chuyén ddi VCI va phdn V phén tich mét cdu tric kha thi cho phin
tir chuyén mach thy dinh tuy&n dé thigl lap mot truong chuyén mach ATM.

~ Phdn VI trinh bay mét cdu trdc thir nghiém cho mot mang ATM cuc b c&
nho.

2. Mt 56 yéu cdu cho cdu triic chuyén mach ATM:

Theo nhu khuyén nghi cba CCITT, céc ciu triic chuyén mach dung trong
mang ATM cén dat dugc cdc yéu clu chung t6i thiéu sau day:

e Do tré cha chuyén mach can < 0,4ms |

Déi véi cic dich vu tuong tdc qua lai( yéu ciu thdi gian thuc), thoi gian tré
gitta hai ddu cudi can <30ms
o Ty I¢ t6n that t€ bae CLR(Cell loss Rate) can < 10"

Ty 1& nay lai duge dinh nghia la: ‘

CLR= S6 (€ bao 13i/ 16ng s6 (€ bao g di.

Ngoai ra khd nang mdt (€ bdo 1én dudng truyén din, 1€ bao con ¢6 thé bi
mat ngay (rong ndi bo trudng chuyén mach do ¢6 quéd nhiéu t&€ bao dong thoi dén
hiang dgi ma hé théng chuyén mach khong thé déng thoi st 1y hél.

Thuc t&€ moét s& dich vu khong chip nhan mot ty 1& mat t&€ bao du khd
nhd,ddi hoi do trong sust v& mat ndi dung 100%. Trong trudng hgp niy ¢ (hé
nhd cac Protocol xir 1y va phat lai s8 &€ bao 161 ( vi du: XTP cho céic dich vu
khéng yéu cdu thoi gian thuc), hodc co ché sia 16i chuyén ti€p FEC( Forward
Error Connection).

S6 liéu va énh nén yéu cu y 1¢ t6n that (& bao nhd nhit. D& v s6 lien
nén, viéc mat mot t€ bao gay anh hudng nghiém .lr()ng, dan d&n mdl ca mot khéi
dir lic‘;u. Theo khuyf‘:’n nghi clia CCITT tieu chudn dit ra 13 CLR< 10%(107) giiia
hai thi&t bi ddu cudi clia mang.

e Tré té bao.
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C6 5 thanh phan tré chinh gitta hai thiét bi ddu cusi cha mang nhu sau (xem
hinh 1).

Niit 1 Nt 2
o et | o ‘ ( ' \
Ch/m A'TM 4 Ch/m ATM © Dau cubi
TD} TD2 TDH3 '
' Tas Tsw

Hiuh 1. Cdc thanh phan € trong tuyén.

Trong dé:
T, Ia thoi gian tAp hop t&€ bao.
T, 1a thoi gian phan giai (€ bao.
TD, la t€ truyén din ( theo khuyén nghi ctia CCITT, t8ng TD;, t8i da trén
~doan 3000 Km 1a 15ms. |

T,y 12 tré tai mét niit chuyén mach, bao ham ca tr€ hang doi.

T,, 12 thoi gian bi tai thi€t bj thu dé€ bu cho tré truong chuyén mach.

V6i gia thiét 1 tuyén ¢6 161 da 10 mit chuyén mach, thai gian 1€ cho phép
gitta hai thiét bi diu cudi toi da ta 30ms nhir da néu & trén ta ¢é:

10 il

Tm- +1.t Z LTt Z TD,<30ms

" Mt khdc thoi gian tap hop/phan gidi (& bdo 53 bytes cho trudng hop tin
hiéu thoai PCM 64Kbps la 6ms, vay co: '

1

Z . tT ., <9ms

Gia thiét 1a thoi gian b cho trudug chuyén mach ‘Tab chinh bang (hoi gian
tré clia cac nit chuy€n mach, ta nhan duge:

10

Z T .. <45ms

Vay tr& chuyén mach chip nhan dugc cho mél nit chuyén mach phai < 0,45ms.
Day la mot yéu C'Eiu‘nghiém ngit vé toc do hoat dong clia nit chyén mach,

truong chuyén mach cén ¢é céic bd dém cao 16¢, ¢é cdu tric x{¥ 1y phan an, sir

dung kié€n tric da vi x{r iy. Viéc didu khién khéi chuyén mach théng qua phén

cting va cac vi lénh diéua khién dugc Iap trinh sidn trén vi mach.
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» Dung lugng chuyén mach cin mém déo dé& thay ddi. Khoi chuyén mach cin
cd cau tric phan bé, diéu khi€n phan tan.

e  Céic Jiu ra khéi chuyén mach cin dat 16¢ do cao d€ ghép dugce vao cic khung
truyén Jdin SDH. Hién tai cdc giao dién SDIJ theo tiéu chudn ciia CCITT fa
155Mbps, 622 Mbps, 2,5 Gbps, |

¢ Yéu cau cho cac ehiic nang dac (rung dich va.

Chuyén mach ATM cén duoc trang bi cdc chie ning hé tro cdc dich vu:
Truyén thong cd k&t noi vi du cho tin hiéu thoai)

Truyén thong khong k&t ndi( truyén thong tin gitia cdc mang LAN)
Truyén thong quang ba( Broadcast, Malticast),

- A7 - Py § A 5
3. Cdc cdu tricc chuyén mach ATM dién hinh

3.1.  Quan diém chung

- Chuyén mach ATM cén 1hiét k& theo phuong an phan bd xir 1y dé tang t6¢
d6, gidin 161 thicu thai gian xi 1y & cic nit chuyén mach, hudng da s6 cic chiic
ning x{ Iy 161 vé phia thi& bi dau cudi ngudi ding.

b6i véi chuyén mach kénh: sau khi da thiét [ap cude goi, mot kénly vat ly
¢ dinh duge xdc 1ap gitra hai thoé bao ddu cudi. Viée chuyén mach duge the
hién nh& mot khe thei gian noi bo clia trudmg chuyén mach va viéc trao déi mot
khung khe thoi gian vao véi néi dung khe thoi gian ra da gén ¢6 dinh truée dé
cho 2 thué bao. '

Trong chuyén mach 1€ bho ATM, thiél bi ddu cu6i ngudi dimg ( cu (hé 1a
giao dién B-NT) lam nhiém vu nhém (idch) cdc (€ bao vao (tir) ludng cao t6c va
dua vao (ra tir) khoi chuyén mach. Viéc ghép céc (€ bao voa lubng cao tdc duge
thyc hién theo co ch€ khong déng bo va duoc ghép sao cho phi hop ting loai
dich. vu dé tan dung duge hiéu suét bang truyén cao. Cac 1€ bao di vio trudng
chuyén mach theo phuong thic gin nhu nglu nhién. Trudng chuyén mach xéc
dinh dau ra théng qua théng tin trong VPI/VCI ( dac ta tuyén ao/kenh o) lay tir
phan mao ddu cna méi (€ bao.

Ngoai nhiing yéu cdu chung da néu & phdn II ta thdy ndi ién 3 van dé sau:

Vin dé thit 1 1a viec ghép kénh cic 1€ bao vio ludng cao t8c nhu thé ndo
dé tan dung bing truyén, ddm béao duge céc dich vy thdi gian thuc.

Trang 231



"KHCN Ul-10 DE tai nhianh ATM

Vén dé thir 2 1a lam (hé nao dé can bﬁng‘ tai trén cac duong vao khoi
chuyén mach dé tranh duge quéi nhiéu 1€ bio vio mot ddu trong khi cdc ddu vao
khac lai réi. &

Nhu vay cdn cé mot co ché sap x€p, phan b6 cic (€ bao cho céc ddu vio
trudng chuyén mach. C6 thé thuc hién duge didu ndy thong qua c& bio hoic co
ché trong tai diéu khién. Viec sip x&p hop Iy s& 1am ting hiéu suat viéc sir dung
bang truyén, ting t8c do chuyén mach (giam thai gian & & bao do phai sip
hang trong hang doi) va tranh dugc nghén cd chai.

Vén dé thit 3 13 1am sao cé thé nhém cac (€ bao thude cling mot cude goi.
Dé thuc hién dugc diéu nay, ¢é thé thuc hién mot co ché€ moc néi cho céc (€ bao
clia cing mét cude goi. Thue t& chite ning nhém tich (€ bao duge thuc hién qua
giao thic UNI( User Network Interface Protocol).

DE gidi quyét vin dé thit 2 cling cdn ¢6 mot co ché trong 121 dé giai quyét
cdc nguy co wong tranh (€ bao( nhiéu (€ bao tir nhiéu ddu vio cling hudng véi
mdt ddu ra) nhur da trinh bay trong [1] tr 163 — co ch€ d6 ¢é thé thuc hién theo
4 nguyén tic:

Ngdu nhién: chon ngdu nhién mot diu vio

Theo chu ky: cic 1€ bao ddu cha hang doi dé dugc x{t Iy tuin

Phu thudc trang théi: t& bao ddu ctia hang doi dai nhét dugce x{ 1y trude

Phu thuoc do 1ré: 1€ bao nao phai chd 1au nhat duge xu ly trude.

3.2.  Phdn loai truong chuyén mach theo phuong thiic
két noi cdc phdn it chuyén mach:

Sau day la cic cau tric chinh theo nhu [1] tr170-171 va {3] tr 245.
¢ Cau tric don tang:
La cau tric chi gom 1 tdng cac phan t& chuyén mach, dién hinh la:
Ma tran chuyén mach mé rong
Trudng chuyén mach hinh phéu
Trudng chuyén mach kiéu ddo vi ti -
o CAu tric da tang:
Dic trung qua hai nhém chinh la:
Don tuyén nhu mang Banyans. Chi ¢6 mét dudng duy nhat néi tir dau
‘vao voi ddu ra trudng chuyén mach. | '
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Da tuyén: cé nhiu dudng tir mot ddu vao cho téi mét diu ra.

3.3.  Phdn loai chuyén mach theo cdu tric ctia bé dém:

Cac cau tric chuyéh mach déu cin dén bo dém. B6 dém la noi luu it tam
thoi céc 1€ bao vao/ra khéi chuyén mach. Hoat déng cta khéi chuyén mach phu
thugc rat nhiéu vao ciu tric bo dém bdi t6c do chuyén mach phu thuéc chi yéu
vao 16¢ dd doc/viét bo dém. Vi vay ¢ thé phan loai cdc phdn tir chuyén mach
theo 4 cdu tric bd dém chinh nhu da phan tich 3 trudng hop & [4].

C6 thé 16m tat vu/nhuge diém cha 4 loai cau trdc dé nhur sau

1). Cau triic chuyén mach c6 bo dém dung chung

Uu diém: kich thuéc bo dém nhd, 16¢c do cao.
Nhugc diém: diéu khién chung cho MUX ddu vao va DMUX d4du ra, nén
¢6 cau triic phic tap, dac biét 1a khé khan cho viéc doc/viél bo nhé tée do cao.

2). Ciu tric chuyén mach ding bo dém dau vao.

Uu diém: dung bd dém FIFO cho mébi dudng vao cao toc, kich thude bo
déem tuong dséi nho, t6c do bo dém cd thé thip nén dé thiét k&,

Nhuoc diém: dé& bi hiéu tng nghén ddu vao HOL(Head Of Lme) Dé tranh
diéu nay cdn phai them mét s6 chac nang diéu khién déc biet déi bé dém FIFO
thanh RIRO(Random In-Random QOut). _

3). Cau tric chuyén mach diing bo dém dau ra:

~ Uu diém: ding bd dém FIFO cho ndi dudng ra cao t6c. D& thuc hién chite
nang truyén da huéng(broadcastz). Kich thuée bo dém tuong d6i nho.

Nhugc diém: bo dém cdn cé tdc do rit cao, yéu ciu linh kién chit luong
cao. Trudng hop dung BUS tich cuc chung & ddu ra d& bi ngh&n ¢6 chai.

4). Cau tric chuyén mach ding bo dém kiéu ma tran:

Uu diém: phi hop véi cdu trde phan bg, didu khién phan tan. Diéu khién dé
dang, chi xdc dinh 18y thoéng tin & niit nio cua ma tran. |

Nhuge diém: kich thuéc bd dém lon t6c do dém dit liéu thap. Tuy nhién
day 1a mét diém lhuan lgt dé thiét k& vi yéu cdu phu hop v6i cong nghé linh kién.

¥ 2 . A &
4. Cdu triic truong chuyén mach tu dinh tuyén da tang:
Sau khi di néu cdc ydu cau va dic diém cau tric khoi chuyén mach ATM,
phdn nay va phan tiép theo s& trinh bay motcdu tric chuyén mach ty dinh tuyén

da tdng va cdu tric chuyén mach (w dinh tuyén SRE (Sell Routing Element).
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Trudmg chuyén mach ATM cdn thuc hién hai chitc nang chinh la:
Chuyén déi VPI/VCI tir VPI/VCI dén sang VPI/VCI di
Van chuyén n6i dung (€ bao tir ddu vao dén ddu ra trudng chuyén mach.
Noi dung c6 hai nguyén téc dé dp dung cho khai chuyén mach dé 1a;
Nguyén tac tu dinh wyén
Nguyén taodiéu khién qua bing.
Phén nay s& trinh bay ciu tric khéi chuyén mach r dinh luyéu dd ting co
k&t hgp mém déo €3 hai nguyén tic trén.

Hinh 2 14 so d6 nguyén 1y cho khéi chuy€n mach 3 tdng.
VCI YVCI méi

—— ; | i ]
[ | X )r“-““; R LS i
T ] | ISRE!
_— il IR - |
o e kDT ] I\‘ ! Y | }
! f i I———J Kl } I 3 Ex SRE]] _—
X |t | cos
NPT N 40 16¢
T ‘ T diura ¥
l,. L ‘ — [¢]
a A ! ; 1
Thé tin J ; [Ting 1 | {Ting ? I tdng 3 |
................... ! CPR - o

Hinh 2. So d6 nguyén ly chuyén mach ba tang.

Céc khadi SRE dugce két n6i tao nén nhiu dudng lién k&l gifta moét diu vao
v mot ddu ra. Ddu ra trudng chuyén mach 1a mét bd chuyén déi VCI (VCI
Convertor). Vé nguyén tic, dé don gidn héa viéc diéu khién, cdc (& bio thudc
ciing mot cudc két néi sé chi duge dan theo mot tuyén.

» Nguyén Iy hoat dong:

Chu trinh lép tuyén:

Céc 1€ bao mang théng tin VCI & phin mao diu duvc chuyén vio bo
chuyén VCI (VCI-C) & dédu vao trudng chuyén mach. Bo xir Iy cude goi (CPR)
xdc dinh ddu ra cao 8¢ cta trudng chuyén mach va gia i VCI wong Gng cho
déu ra nay. Bo xt 1y cudc goi CPR thong qua chic ning can bang tai va chiic
ning tim dudng rdi, chon ra mot tuyén két n6i qua trudng chuyén mach. Sau khi
dd hoan tit cong viéc nay, CPR chuyén cic thong tin chon dugce cho VCI-C vi
thuc hién ghi théng tin vao ban ghi wong dng trong bang chuyén déi trong VCI-
C. Trong bang chuyén ddi ndy, mbi bdn ghi s€ ting véi mot ddu vao cao 8¢ va
ba(")_ gom:
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8 bit dé ghi gid tri VCI

p 0 uréng du trit cho tdng SRE. S48 bit cta cac 6 tréng nay phu thuoc
vdo s6 ddu vao/ ra SRE. Vi du SRE ¢6 n dédu vao, n ddu ra thi phai du ui log,""!
bits. N6i dung cdc 6 nay la cic con (ro, r6 161 mot ddu ra chia SRE ma (€ bao cin
chuyén ra. Cic 6 con trd p duge sap x€p theo thit ty SRE tir tAng cudi dén ting
déu.

CPR ghi gid tri VCI méi iing v6i ddu ra cao t6c khdi chuyén mach vio
phén danh cho VCI trong bang, sau d6 dién céc gid tri 0 tréng i,),k ding vdi cic
dédu ra cha SRE.
~_ Theng tin VCI ciia t€ bao dén trudng chuyén mach dugc ding dé 1am con
rd trd t6i ban ghi trong bang chuyén déi VCI trong VCI-C .

Gia st thi du trén hinh 2 cdc SRE gbm 8 diu vio va 8 ddu ra. Vay s6 bil
cla cic 6 tréng p trong bang chuyén déi VCI 1a 4 bits. Vi cdc gid tri cha i,j,k trén
hinh 12 5.8.2 nén céc 6 p s& chia cd gid tri theo thd ty 1a: 0101, 1000, 0010. TS
hop bit 000 duge diing dé chi trang thai ban ddu khéng chon ddu ra nao.

Chu trinh van chuyén thong tin: |

. Khi mot (€ bao dép ddu vao trudng chuyén mach. VCI-C tuong ang dau vao
nay sé tach loc thong tin VCI dén & mao ddu coa (€ bao va dung VCI nay lam
con rd truy nhap bang chuyén dét dong (hoi tao mot thé tin chia céc gid t i),k
va chuyén t&€ bao v6i VCI di thay thé cling thé tin mdi tao vao trudng chuyén
mach cu thé [a SRE dau tién. Cic SRE s8& can ci vao cdc gid tri i,),k trong thé dé
14i 1€ bao ra ddu ra SRE (uong dng md khong cidn ¢6 (dc dong didu khién nao
khac tir ngoai. Vi vy c6 thé coi 1a cac SRE tu dinh tuyén.

J vi du hinh 2. VCI-C méi dugc thay bang Y, thé i,jk duoc lap 1a 0101
1000 0010 dugc chuyén téi SRE ddu tién ciing véi t€ bao. SRE 1 téch nhém bit
i=0101 x4c dinh ddu ra SRE 1a 5 va chuyén 1€ bao ra ddu ra s6 5. Tiép d6 hé
duoc dich di 4 bit, chi con giit théng tin j,k 1a 1000 0010. T€ bao va (hé tin mdi
dugce chuyén dén cho SRE 2, tai day nhém bit j=1000 dugc tich, xéc dinh dau ra
8. Dén tdng cudi ciing chi con lai € bo va thé tin k=0010, SRE 3 xdc dinh duge
ddu ra 6 2 va dua t€ bao ra ngoai truong chuyén mach. Nhu vay € bao da dugc
chuyén qua trudng chuyén mach véi VCI méi. Qua trinh lap lai nhu trén tng véi
céc t&€ bao cd VCI =x. _

Pé thuc hién dugc chiic ning truyén nhiéu hudng, 6 M trong thé tin duge
chén thém véi y nghia sau:
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M=0 truyén binh thudng
M=1 truyén da hudng, lic nay céc thong tin trong i,j,k khong con
¢6 y nghia, SRE s€ phat t&€ bao ra tdt ca diu ra.

5. Cdu triic phdn tit chuyén mach tu dinh tuyén:
. Phdn ndy s& tiinh bay c4u trdc cia mot phdn tir chuyén mach tu dinh tuyén
SRE nhu da néu & trén. '
C6 hai cau tric uu viét ¢é thé khd thi
% Cau tric voi bo dém ding chung(m x m)

5P S/P

Bé dém [

: 1 chung I ' ’
" ——LC:_}d . —{____
' - Khoi didu khién | ’

DK

Hinh 3. Cau tric phan tir chuyén mach véi b dém ding chung
Cic t&€ bao duge cliuyén 1 n6i 1i€p sang song song dua vao bd dém chung.
Cau tric BUS song song lam tang (6¢ do doc/viét cha bo dém. Thé tin nhar da
néu & trén duge ding dé ao con (rd vi cdc ban ghi trong bo dém. Cic ban ghi
nay cho phép chita nhiéu 1€ bio, dugc coi nhur cdc hang dgi cho cdc 1€ bao dé chy
dua ra, & ddu ra thong tin (€ bao duge chuyén déi tir song song trd lai néi tiép.
Khai diéu khién chung DK nhan cdc thong tin tit thé tin, 4n dinh hang dgi
cho céc (€ bao wong dng véi ddu ra va van chiuyén t€ bao (r hang doi ra ddu ra
phdn t&r chuyén mach.

< Cau tritc kiéu ma trannxn

U e

Hinh 4. Cau tric phan tir chuyén mach kiéu ma tran
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S/P 12 khéi chuyén déi néi tiép song song va phén tich thé tin.

P/S 1a khéi chuyén déi song song néi tiép t€ bio va thé tin.

Céac duong gdy nét la thong tin cua thé tin. Bo dém dugc dat tai cde ait ma
tran. Cac cBng ra bo deh ting véi mot C(f)l ma tran duge ndi chung vao mot BUS
tich cyc. Cdc (€ bao duge ghép kénh cao 18¢ ¢ mdi ddu ra thanh chubi theo yéu
cdu. Nhu vay ¢6 thé thdy 12 viéc ghi cdc (&€ bao vio nidt ma tran |3 ngu nhién va
doc cic té bao tir cic bd dém phan tan ra ddu ra phan tir chuyén mach 12 tudn (u.

M&i nit ma tran thuc hién hai cliic nang chinh:
Pém gii t€ bao tam thoi chd dua ra
ghép keénh t€ bao ra BUS tich cuc, dua ra ddu ra khéi chuyén mach.

Khi mot 1€ bao dén mét ddu vao SRE, khéi phan tich thé cin ¢ théng tin
trong thé dé chon ra nit ma tran twong tng. T€ bao duge ghi vio hang dgi bo
dém tai ndt theo nguyén tic FIFO va 1an lugt dua ra ddu ra bang cich ghép kénh
t& bao trén BUS tich cuec.

Téc do s6 liéu trén BUS tich cuc rét cao, doi hoi t6¢c dd doc viét bo dém |
cao. Cong nghé hién nay cho 16¢ do doc viet RAM khi cao véi thoi gian tray
nhdp t6i da 1a 10ns. Néu BUS tich cuc 1a 16 bits théi gian doc mét 6 nhé 1a 12ns
thi toc do s0 liéu trén mot dudng day cta BUS tich cuc s€ 1a khoang 80Mbps va
tuyén cao t6c qua phan tir chuyén mach dat dugc vao khodng 16x80Mbps=
1,28Gbps.

6. Cdu tritc mot mang thu nghiém ATM cuc bé ¢ nho:

i ’ ';f{:” S b Truong chuyén mach AT
Mbds 2

Di¢n tioai hini L—— KHO1 = —
—
Thue bao B-1SDN —1 '
-1

—! DE-

_
! —
MUK - —
B-NT |
e
3
b

C_- ::: l L] h'n -
Workstalion BJ nrlf bing oJag BCPR

Hinh 5. Cau hinh tha nghiém B-ISDN
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Hinh 5 1a so d6 khéi m6t mang thit nghiém ATM cuc bé ¢& nhéd. Trudng
chuyén mach ATM duge thi€t k€ tit 4 phan t& chuyén mach SRE. M&i SRE 1a
mot ma tran chuyén mach 2x2, trong dé méi dudng cao (6¢ c6 t6c do 1,2 Gbps.
BUS thong tin trong trudng chuyén mach I 16 bits. Hoat dong clia khéi chuyén
mach & t6¢ dé 80Mbps. Khéi MUX/DEMUX c6 chifc nang ghép tich 8 dudng
155Mbps. Dung luong chuyén mach 1a 2x8=16 kénh( t6¢c do 155 Mbps). Khéi B-
TN Ia thiét bi dau cuéi nguoi dung lam nhiém vu chinh nhy sau:

Chuyén déi théng tin vao cdc t€ bao ATM theo khuén dang chudn.

Nhoém t€ bao vao ludng 155Mbps. |

Van chuyén t€ bao qua cdc kh6i MUX/DEMUX vao/ ra khé chuyén mach

Phat hién 18i, hiéu dinh (€ bao va hiéu dinh t€ bao theo tiéu chudn giao
dién ngudi sir dung mang(UNI).

Thuc hién tinh cude diéu khién hua luong.

:Hé thong thir nghiém ¢6 thé phuc vu cdc dich vu bang rong trong pham vi
mét 0611g $0, vi du dich cu dién thoai hinh, dich vu phan phdi chuong trinh Tivi,
Video: cic dich vu da plwrong tén.

7. Két lugn:

Bai viél trén di (6ng hop cic yéu cdu d6i vdi khéi chuyén mach biang rong
ATM, (6m tit cic lgi ciu tric truomg chuyén mach va phin t& chuyén mach
ATM dién hinh, bai vi€t cling trinh bay nguyén 1y va cfu trdc phdn tr chuyén
mach tit dinh tuy€n va trudng chuyén mach tu dinh tuyén da ting két hop diing
bang chuyén déi VCI. Khoi SRE c6 cdu tric modul thich hgp chuyén mach (8¢
dd cao. Céu trdc cta SRE tranh duge xung dot 1€ bao & diu ra, giam kha niang
mét t&€ bao. Mot ciu hinh thir nghiém mang ATM véi (rudng chuyén mach wr -
dinh tuyén da ting dugc gidi thiéu miak hoa cho cdc dng dung truyén thong da
phuong tién biang réng. Cau hinh (ht nghiém nay c6é thé 4p dung cho mot mang
ATM cuc bo ¢& nhd.
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2. M.d. Prycker.

“Asynchronous Transfer Mode. Solution for Broadband ISDN - 1158+64, 132
1991.
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MUC TIEU

Nghién citu vi phét trién mot s6 vén dé co ban trong tri tué nhan tao:

e Nghién ciiu va phit trién cac phuong phap nhan dang, xit ly anh trong
viéc ting dung nhan dang chif, nhan dang ban d, tang chét lugng anh.

e Phit hién va khai théc tri thitc tit CSDL va ting dung trong xdy dung
mét s6 hé co s6 i thitc.

e Tim hiéu, nim duge cic noi dung, k¥ thuat co ban ciia mang neural
nhan tao, mang Bayes thuat todn di tr uyén

Nghién citu phat trién cong cu trg gidp tri€n khaij cac u‘ng dung

Multimedia vi xay dung mot ting dung cu thé trong linh vuc gido duc dao
tao.

Nghién ctiu diic két cdc tai liéu tham khao chuyén sau ¢6 tinh hoc thuat
gitip viéc trién khai mang t6 hop da dich vu bang rong tai VN khi c¢6 di
dié kién.

Nghién ciu trién khai mét s6 moé hinh k&t n6i ATM-LAN, dic nit ra vu
nhuge diém va {ing dung cu thé gitp cho viéc lya chon cdu tric ATM-
LAN cho cic mé hinh théng tin cu thé.

NOI DUNG NGHIEN CUU

e Nghién citu phat trién mot s& thuat todn nhan dang chit, phan tich tu
dong chit Viét trén co s& co sd bd font va mi ti€ng Viet chudn.

e Phat trién k§ thuat chuyén déi tir anh raster sang vecto trén céc dang
anh da cAp xdm va mau. Phét trién phdn mém véi cic ki thuat niy.

e Tinh toin mém du"l trén tap thé (rough sets) va tap mo (fuzzy sets)
frong phat hién va khai théc tri thic tir dit liéu (PHKTTTtDL).

o K&t hop k§ thuat hoc tir dong (machine learning) véi k§ thuat phan tich
dit liéu hinh thitc (symbolic data analysis) trong PHKTTTtDL. '

e Tim hiéu, nam dugc cdc nodi dung, k1 thuat co ban clia mang neuron
nhan tao, mang Bayes va thuét todn di truyén.

» Nghién ctiu khai thdc cdc phin mém phuc vu thi€t k& cic he

Multimedia hién ¢é nhu Multimedia Viewer, Multimedia Designer,
VB,...

e Phat tri€n cong cu trén co s Viét hoa.
¢ Xay dung phian mém trg gidp day va hoc ngoai ngit.



e Phan tich khao Sat va xay dyng mé hinh Gng dung Multimedia trong
cdc sG chi huy.

o LAN-ATM.

- Gi4i quyé&t tranh chép tai cdc b dém clia niit chuyén mach ATM.
- Nghién ctiu phuong phap diéu khién 18 tieu dé d€ dam bao do tin ciy
cua thong tin.

- Nghién citu cdc cdu tric LAN-ATM, uu nhugc diém va g dung.
- Nghién citu n6i ghép céc LAN-ATM véi cdc mang khac.

* Bio hiéu mang ATM

- Céc giao thiic diéu khi€n bdo hiéu.

- Chon dudmng va diéu khién tic nghén trong hé théng bio hiéu.

- Sai s8 va do tin cAy clia mang béo hiéu.

- Thi€t k&€ va dinh ¢& mang bao hiéu.

NOI DUNG NGHIEN CUU CUA CAC NHANH PE TAI

Dua trén tiém luc can bo v kha ning kinh phi, dé tai chi han ch&€ mot
s& ndi dung dudi hinh thife 14 céc dé tai nhanh sau:

1. Nhin dang

e Nghién ctru va phat trién céc phuang phdp nhan dang, xit 1y anh
trong viéc ting dung nhin dang chif, nhin dang ban do, tang chat
fuong anh.

e Nghién citu va phat trién cic phuong phdp nhan dang trong nhap sé
liéu tu dong v kha nang ting dung trong diéu tra co ban va thi tric
nghiém.

e Nghién citu cic phuong phap bi€u dién va nén anh dua trén cich
ti€p can Fractal va khé ning tmg dung trong thiét k€ cic anh biéu
tugng (icon) nghé thuat va nén anh dong sir dung trong cic ing
dung Multimedia.

Chu tri: PTS Luong Chi Mai, Vién Cong nghé thong tin
Thoi gian thye hién : 1996-1998
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2. Cong ngheé tri thic.

Tim hiéu, ndm dugc cic ndi dung, k¥ thuat co ban ctia mang neural
nhan tao, mang Bayes, thuat to4n di truyén.

e Phat hién va khai théc tri thitc tir CSDL va ting dung trong xay dung

mot s6 hé co s tri thite.

Cha tri: PGS, PTS H6 Td Bao, Vién Cong nghé thong tin
Thoi gian thuc hién @ 1996-1998

3. Thiét ke, thir nghién va ing dung cac hé thong minh lai (Hybrid
Intelligent System)-
e Xay dung cong cu tao 14p Hé chuyén gia trong mdi truong da

chuyén gia va phén tan.

e Giai thuat di truyén két hop véi phuong phép hdi qui trong phan tich

dir liéu.

Clui tri: PTS Nguyén Thanh Thuy, Pai hoc Bich khoa, Ha n6i
Thoi gian thue hién @ 1998

4. Nghién ciu mot s6 van dé vé tong quat hoia bin dé va Umg

dungtrong cac hé thong tin dia ly

o Tu dong héa nhap ban d6 - chuyén déi sang dang vector céc dudng

bién trén ban d6 thu duge dudi dang den/tring, da cfp xdm va mau.

Chu tri: PTS Ngo Quéc Tao, Vién Cong nghé thong tin
Thot gian thuc hién @ 1996-1998

5. Cong nghé chuyén tai khong dong bo ATM

Gidi quyét tranh chdp tai cic bd dém clia niit chuyén mach ATM.
Nghién citu phuong phép diéu khién 18 tiéu dé dé dam bao do tin
ciy clia thong tin.

Nghién ctru cic cfu tric LAN-ATM, vu nhuoe diém va ing dung.
Nghtén ctru ndi ghép cic LAN-ATM véi cdc mang khéc.

Xay dung chuong trinh giang ddy vé AT dudi dang Web.

Xay dung quy trinh kiém tra do thir mang ATM

Nghién citu d&n cdc chudn lién quan dén quan Iy, gidm sdt mang va
xay dung cdu tric mang quan Iy ATM.



Chut tri: PGS PTS Pham Minh Ha, Dai hoc Bich khoa Ha Noi
Thai gian thye hién : 1996-1998

6. Nghién citu trién khai xay dung mot sé ing dung Multimedia
e Tim hi€u khai thic cic phin mém phuc vu thi€t k& cic hé
Multimedia hién cé nhu Multimedia Viewer, Multimedia Designer,
VB,...
- Phat tri€n céng cu trén cd s Viét hoa.
o Xay dung phin mém trg gidp day va hoc ngoai ngit.
e Phan tich khao sit va xay dyng mo hinh tng dung Multimedia trong
céc s0 chi huy.
Chii tri: GS TS Pham Th€ Long, Hoc Vién ki thuat Quén Su
"Thoi gian thue hién = 1996-1997

7. Nghién ciiu phuong phap xiay dung hé thong tin dia Iy trén mang
INTRANET i
e Nghién citu cic cong nghé tich hop
e Lua chon ngon ngit xay dung tng dung
o Nghién ciu cdc thuat toén thu thap va biéu di&n thong tin ban dé
e Trién khai xay dung phan mém

Chu tri: PTS Bing Van Diic, Vién Cong nghé Thong tin
Thoi gian thuc hién : 1998



KET QUA THUC HIEN

Cjc két qua ctia dé tai dugc thé hién dudi cdc hinh thic:

e Cic bdo cdo khoa hoc tai cdc hoi nghi khoa hoc trong nude va quéc t€,
céc bai bao ding trén cic tap chi trong va ngoai nudc.

e Cic phin mén, cic b chuong trinh duge thuc hién & nhiéu mic do khéc
nhau ’

¢ Do tao, nang cao trinh dg, tap hgp doi ngii can bo.

Sau-day 1a mot s6 két qua chinh cha timg nhénh dé tai.

I. Nhdn dang

1.1 MUC TIEU PE TAI

Nghiéu ctiu vi phat trién cdc phuong phap nhan dang, xit 1§ dnh nham x4y dung
mot phidn mém nhan dang chit Viét in cé kha ning slr dung rong rai, cé thé nhan
dang chi trén bam do.

Nghién ciiu mot.cach tiép can mdi trong xur 1§ anh ding cdéng cu cua hinh hoc
Fractal.

1.2 NOI DUNG NGHIEN CUU-

Nghién ciru mét s8 thuat todn Nhan dang chit Viét in (theo cdc céich ti&p
can thdng ké, cich ti€p can ciu triic, mang nd ron).

Thi€t k& va phat tri€én phdn mém nhan dang chit Viét in 1.0.

Nghién ciiu cdc phiong phip biéu dién vd nén anh dua trén céch tiép
can Fractal va kha nang tng dung trong thiét k& cdc anh biéu tugng
(icon) ngh¢ thuat va nén anh dong st dung trong cdc tng dung
Multimedia.

két qua va san phim

1.

Phin mém Nhan dang chit Viét in (Ver.1.0)




VaDOCR 1a san phdm phin mém nhan dang chit in tigng Viét. Thay the cho
phuong phép danh mdy truyén thong, VaDOCR dua ra kha niing “doc”, sua
ddi va luu trit trén mdy tinh cdc van ban in ti€ng Vigt mot cdch nhanh choéng,
chinh x4c va khéng don diéu.

Phan mém da duoc Giai nhit tai cudc thi San phdm CNTT tai Tudn 1€ Tin hoc
VIIL.
Cac chirc nang chinh
e Quét, doc va luu trit cdc tép anh van ban dudi nhiéu khuodn dang
khic nhau.

e Thuc hién nhiéu chic ning tién xtr Iy anh khicin thiét: Tach cic khéi
~ van ban, dé thi hodc anh bang phuong thifc ty dong hodc ban tu dong,
xit Iy d6 nghiéng tu dong, loc nhiéu, tang chét lugng anh...

e Tu dong nhan dang cdc van ban in ti€ng Viét trén cdc kiéu phong chi
nhu Arial, Avant, Helvetica, Time, Time New Roman, Courier véi kich
thurde cha ki tu tie 8 dén 72 diém.

e Cung cip cong cu hoc trén cdc dang phong chit in khic tay theo nhu
cau cha ngudi st dung.

e Kiém tra 15i chinh ta trén vin ban di nhan dang.

e Cung cip cong cu soan thao trén vin ban dd nhan dang, sir dung bo go
chir Viét, bd ma TCVN 5712-1993 va bg phong ABC.

o Luu van ban ra dudi cic khuon dang cia
Microsoft Word 6.0 (.DOC), .RTF va .TXT

2. Tai lidu nhap moén vé hinh hoc fractal

e Phin md dau: “Su hinh thanh va phat tri€n clia hinh hoc Fractal” bao goém
mot s6 khdi niém co ban vé khang gian metric, 4nh xa lién tuc, tap
compact vi mot s6 khdi niém khdc trong giai tich ham.

¢ "Fractal va hé ham 13p" véi phuong phdp ma gido sur Micheal Barmleys da
dé xudt, co sd todn hoc vi cic bién dang cha nd.

o "S6 chiéu Fractal” céc khai niém vé s§ chiéu Fractal, s6 chiéu 1y thuyét va
thue t&, s6 chiéu Hausdorff - Besicovitch.



3.Chuong trinh sinh Anh fractal theo phuong phép ham lap va hé thong hén
don

e Cai dit mot s6 thi tuc sinh anh Fractal
- TAp malderbrot
- Tap Julia
- buong Dragon
- Tap Cantor
- Tap Sierpinxki
- Budng cong Peano, va mot s anh khéc

o Tai lidu huéng dan sir dung

4. Nehién ciu co ban

Hoan thanh 3 bai bdo khoa hoc da dugc ding.

¢ Luong Chi Mai “Vé& mot cach ti€p can trong phin mém nhan dang chit
Viét in”, Ky y&u hdi thao khoa hoc, Tudn 1€ Tin hoc 1an thit VII “Internet
and Intranet, 8 chitc, khai thac va quan 19", Ha noi, 11/1997, 201-206.

e Nguyen Duc Dung, Luong Chi Mai, Nguyen Truong Thang, Vu Van
- Thinh, “On the approach to Vietnamese Optical Character Recognition “,
Proceeding of VIFUZZY 98, 30/9-2/10/1998, Ha long bay, Vietnam.,
pp-77-85. " '

e Ngo Hoang Huy, Ngo Quoc Tao, “Nhén dang mét s& ddi tuong hinh hoc
tir tap cdc dudng gip khiic rdi rac”, Tap chi Tin hoc va Diéu khién hoc,
N.1, 1998.

I11.Cong nghé tri thitc

11.1 Nhitng cong viéc da trién khai
Nghién ciru va cai ddt cac thudl todn
¢ Tinh todn mén dua trén tap thé va tap ma trong phat hién tri thifc va

khai thac tri thic tic dit Hiéu. Day 1a hai cong cu todn hoc cé nhiéu trién
vong trong viéc xu Iy thong tin khong diy dua va khong chinh xdc.



+ Nghién ciru tinh phu thudc thude tinh dua trén cdc do do x4y dung
tir hai khéi niém'nay, 4p dung vio lugc dé quy nap cay quyét dinh
(Decision tree indution scheme).

+ Nghién citu két hop k§ thuat suy dién ctia CSDL v6i k¥ thuat quy

nap cua hoc tu dong dua trén cdc khéi niém ciia tinh todn mém véi tap
thd va tip mo.

e K&t hop k¥ thuat hoc ty dong vai ki thuat phan tich dif ligu hinh thirc
trong phét hién va khai thdc tri thic tir dit ligu
+Nghién ctru k§ thuat x{r 1y két hop thudc tinh s6 ( numeric) va phi s6
( non-numeric) thay cho viéc dung k¥ thuat roi rac hod céc thugc tinh

sO lién tuc.

+ M& rong céc ky thuat phéan tich dit liéu co ban cho céc céu tric dit
liéu phiic hop

+ Nghién ciiu cic k§ thult phét hién va khai thic tri thitc gin ding va

danh gid do tin cly cha céc tri thifc phét hign duge.

11.2 San pham giao nop

- Nghién ciiu va trién khai tng dung mot he cong cu C4.5 phét hién va khai
thac tri thic tir co s& dit liew. Chuong trinh ndy da duge trai qua céc thuc
nghiém, tao dugc nhung cay quyét dinh va luat san xuit dé€ hi€u va phan I6p
twong doi chinh xdc cdc dif lieu. T nhitng miu d6 c6 thé phat hién va hinh
thinh cic kiéu tri thic cé ich cho viéc trg gitip quyét dinh, dat biét trong
khau du bao dé 1am quyét dinh.

- 4 bai bdo dang trong céc sdch chuyén nganh va Tuyén tap cha Hoi nghi
Qudc té.

1. Ho, T.B., Nguyen T.D., Kimura M., "Induction of Decision Trees Based
on the Rough Set Theory", in book "Data Science, Classification and Related
Methods"”, C. Hayashi et al. (Eds.) Springer-Verlag Tokyo, September 1997.
2. Ho, T.B., “Unsupervised Concept Learning Using Rough Concept
Analysis”, in book "Data Science, Classification and Related Methods", C.
Hayashi et al. (Eds.), Springer-Verlag Tokyo, September 1997.

3. Ho, T.B., Nguyen, T.D., Shimodaira, H., Kimura, M., 7" An Interactive-
Graphic Environment for Discovering and Using Conceptual Knowledge",



Proc. 7th European-Japanese Conference on Information Modelling and
Knowledge Bases, Toulouse, May 1997, 327-343.

4. Ho, T.B., Funakoshi, K., "Information Retrieval Using Rough Sets", Proc.
Pacific Asian Conference on Expert Systems, Singapore, February 1997,
361-368. Revised version was accepted for publication in Journal of
Japanese Society for Artificial Intelligence (July 1988).

I11. Thiét ké, thit nghién va ing dung cdc hé théng minh lai
(Hybrid Intelligent System)

Noi dung co ban ciia cac nghién ciru duge thuc hién trong d€ tai tap trung
theo cic huéng sau:

 Nghién ctiu cdc co ch€ suy dién trong cdc h¢ luat 16gic, luat san xudt. Giai
quyét viin dé thu nhén tri thitrc chuyén gia tir nhiéu chuyén gia khic nhau, c6
chii ¥ dén van dé xit Iy mau thudn va tich hop cic § kién chuyén gia. Xay
dung Bo cong cu tao 1ap hé chuyén gia trong moéi trudng phén tan.

e Nghién citu cic co ch€ suy dién mg, suy dién xdc sufit trong méi truong
thong tin khong chéic chan, khong chinh xdc va khong ddy di. Tich hop céic
co ché€ nay dé xay dung Bo cong cu tao 1ap Hé chuyén gia mo va phan tan.

e Nghién ctre cdc md hinh mang noron, mang noron md, tich hop véi giai
thuat di truyén trong phan tich dit lidu va khai pha dit liéu theo céich ti€p cin
huéng d6i tugng dé phat hién tri thitc du6i dang céc tinh chat bt bién, céc
rang budc bat bién gilia cdc doi tugng phuc vu viée thu nhan tri thiic khong
chi tit cdc chuyén gia, ma thu thip ty dong tir cac dir liéu quan sat. Cac tri
thiic ndy s& 1 co sd cho cdc qud trinh suy dién trong cdc hé chuyén gia iing
dung.

e Tich hgp cdc k§ thuat hé chuyén gia, 1dgic mo, mang noron, giai thuat di
truyén , suy di€n hudng tinh hudng trong cic hé thong thong minh lai, cic
hé thong tinh todn mém déo. Thir nghiém cic mo hinh tich hgp khic nhau.

¢ Nghién cttu mo hinh tinh toan song song, miy 4o song song va mo phéng
cic hé thdng thong minh lai trong moi truong do.

IT1.1 Noi dung thir nghiém va dng dung tap trung theo nhing huéng
sau:

o Cic hé théng chin dodn va xit 1y su ¢6 k§ thuat, trg gidp quyét dinh trong
céc diéu kién thiéu thong tin, dinh gid chét luong san phdm dua trén céc
guan st dinh lugng va dinh tinh... 4p dung trong cdc bai todn kinh t€ k§y



thuat, cong nghé khdc nhau nhu ddnh gid chét ugng bia, Salami, ddnh gia
tinh frang v nguyén nhan gy 0 nhi€m moi trudng, chdn dodn tinh trang k§y
thuat chia cdc phuong tién giao thong, tu van luat phap.

o Xir 1y dit liéu hong cdc nghién cttu qua trinh qué trinh cong nghé phuc vu
cho viéc lua chon giai phdp cong nghé, mé phong qué trinh chang han nhu
bai to4n chiét dung moi 1dng-16ng trong ho4 hoc.

e Phan tich dit 1iéu van ban phuc vu cho viéc phan loai tir, xﬁy dung tir muc
trong céc tir dién.

Pé tai di té chite sinh hoat chuyén mon vao chiéu thit 7 hang tun tai van
phong bd mon Cac hé thong thong tin, thudc khoa Céng nghé Thong tin,
trudmg Pai hoc Biach Khoa Ha ndi v6i su tham gia cla cic cén bo thude céc
ca quan khdc nhu khoa Cong nghé Thong tin ( Dai hoc Qudc gia Ha noi ),
khoa Cong nghé Thong tin ( Hoc vién Buu chinh Vién thong ), Vién Céng
nghé Théng tin, B& mén Tin hoc thude Trudng Pai hoc Giao théng van tai,
khoa Cong nghé hod hoc va thuc phdm ( Pai hoc Bich Khoa Ha ndi ), Vién
Cong nghé Xa hi€ém ( Vién Ning lugng nguyén tir Quéc gia), Cong ty
AMEC, Vién Do tao tin hoc bing tiéng PhAp.

Luc lugng can by tham gia dé tai gém 20 ngudi trong dé 5 TS,PTS, 8
ThS, 3 NCS va mot s6 sinh vién nim cudi.

V& miit chuyén mon, dé tii duoc chia thanh 4 nhém:
Nhom 1  Cong cu tao 13p Hé chuyén gia mo phan tdn
Nhom 2 Giai thuat di truyén va cdc dng dung
Nhom 3 Mang no ron va céc tng dung
Nhom 4 Cic ky thuit tinh toin mém va cdc he théng lai.

II1.2 Két qua nghién citu va ing dung nam 1998
2.1 Két qua nghién citu

. Bédo céo Fuzzy distributed expert system building tool EXGEN and its
application trong hdi nghi Vietnam-Japan Conference on Fuzzy systems and
applications, 10-1998.

2. Bdo cdo An expert system for sensory evaluation of foodstuff products

trong héi nghi Khoa hoc Cong ngh¢ ASEAN, 10-1998 thugc tiéu ban Cong
nghé Sinh hoc.
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3, Bai bdo Giai thuat di truyén: K§ thuat va dng dung trong tap chi Tin
hoc va diéu khién hoc ( da nhan dang ).

4. Bai bio Tich hop giai thuat di truyén vd Mang no ron trong phan tich
dir liéu trong tap chi Tin hoc va diéu khién hoc ( dd nhan dang ).

5. Bdo cio Multilayer Neural network learning based on genetic algorithm
trong

hoi nghi Vietnam-Japan Conference on Fuzzy systems and applications, 10-
1998. ‘

2.2 Két qua cai dat va thir nghiém
l. Xay dung Cong cu tao 1ap Hé chuyén gia trong moi truong phén

tdn Exgen v@i cac kha nang sau day:

- Soan thao tri thic '

- Kiém tra tinh mau thuin trong co sd tri thic

- Thigt 1ap moi truong lam viéc @ trén mot may don, trén mang theo
cic phuong thitc: -

e Co sa tri thitic & may chi, céc su kién duge thu thap tit cdc may tram va suy
dién tai miy chu

e Co s@ tri thitc & may chu, cdc su kién va nhiém vy suy dién duge thu thap
tit cdc mdy tram va suy dién tai cdc méy tram.

o Co 34 tri thitc & cdc méy tram, cdc su kién va nhiém vu suy dién duge thu
thap tir cac may tram va suy dién tai cdc méay tram.

- Thuc hién qud trinh suy dién cé trg gitip giai thich.

1. Thir nghiém Coéng cu Exgen trong linh vuc danh gia chat lugng thuc
phdm dua trén cam quan. Cdc két qua nhan duge tuong d6i phit hop véi két
qua ddnh gid theo phuong phdp truyén théng dua theo TCVN. Két qiia niy
dugc thuc hién phéi hgp vdi cic chuyén gia trong Tinh vuc nay.

2. Xay dung chuong trinh mo phdng giai thuat di truyén giai céc bai toan
tdi wu nhi€u bi€n dua theo nguyeén tic tim ki€m ngiu nhién trong khong gian
cic phuong an. .

3. Tich hop giai thuat di truyén v6i phuong phip héi quy truyén thong
trong phan tich va xt 1§ dit liéu d6i vdi bai todn chiét dung moi long - long
trong cong nghé hoa hoc.

4. Xac dinh cau tric va bd cdc trong s6 61 wu d6i v6i mang no ron nhiéu
I6p phuc vu cho phan tich céc s6 liéu thi nghiém trong cong nghé ho4 hoc.
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I1L.3 Két gqua dao tao

Trong khuén khé hoat déng chuyén mén clia d€ tai da hinh thanh céac chu dé
nghién citu cho:

1.3 luan van thac sy : |

- Giai thuat di truyén: Ky thuit va ing dung trong phan tich dif ligu
ho4 hoc (d3 bao vé )

- Giai thuat di truyén trong hoc céu tric va hoc tham sé clia mang no
ro nhidu Iép va ting dung trong cong nghé ( di bao vé ).

- Xay dung cong cu tao 1ap hé chuyén gia trong méi truomg phan tén
2.1 luan an tién sy

- Xay dung cong cu tao 1ap hé chuyén gia mo va ing dung trong cong
nghé.

IV. Nghién citu mot s6 vin dé vé tong quat hod bdn do va ing
dungtrong cdc hé thong tin dia ly

IV.1 Muc tiéu cua dé tai

Muc tiéu ciia dé tai  ~

Chuyén déi nhiéu dang anh RASTER khéc nhau sang anh VECTOR véi
nhiéu dang thong dung trong céc hé thong tin dia Iy hién nay. Cic mo6 dun
chuyén d6i c4c anh ban dé hoic ban vé& k¥ thuat sang cdc hé phin mém quan

Iy vec to nhanh hon va d& hon nhiéu so vdi cdc ky thuat sd hod truyén théng
nhu Digitizer.

Cic tép két dugc dua ra bao gdm ban dé & dang véc to stt dung cho nhiéu hé
théng thong tin dia 1y khic nhau. anh duogc doc vao gin 40 dang file anh khéc
nhau nhu: PCX, TIF, JPG,... v dua ra ciac dang DXF (AutoCAD), BNA
(ASCII boundary file), AtlasGIS, PopMap, Maplnfo...

Phwong phdp nghién cim

Co sd dé thuc hién dé tai ndy dua trén su két hgp giita cdc tri thic ciia mot s6
Iinh vuc cha cong nghé thong tin nhu nhan dang, xir 1¢ anh, d6 hoa may tinh.
k§ thuat 1ap trinh hudng d6i tugng trén méi truong Windows. Mau chét ciia
dé tai 13 tao ra thit tuc chuyén déi anh den tring, da ciip x4m vi mau sang
dang véc 1o theo bién.
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Cu thé cdn nghién ctou:
e Nghién ctru phuong phap do bién.
e Véc to hoa theo bién anh den tring, anh da cdp xam, anh mau.

IV.2 Noi dung nghién citu da dang ky

Cdc phdn viéc cdan thuc hién (rong hai ndm 1996-1998 :
Thiét k& cic md dun cho hé MapScan cé kha ning véc to hod bién véi cic anh
den tring, anh da cdp xdm, anh miu.

Sdn phdm giao nop

e Phin mém MapScan.
o Tiji lieu huéng din sit dung hé nhap ban d6 ty dong MapScan.
¢ 1 bai bio nghién ctiu.

IV.3 Nhirng cong viéc chinh da thuc hién

Nghién citu k§ thuét va thiét k€ Phan mém ban d6 tu dong v6i cic yéu cau:
Tu dong hoa nhap ban dé - chuyén déi sang dang véc to cic dudng bién trén
ban d6 thu duge dudi dang den triing, da cap Xdm va mau.

Nam 1996-1997: Thiét k& phan mém MapScan trén Windows

Nam 1998 cai dit cdc thuat todn véc to hod cho ca ba loai anh trén: Bao gém
cdc phuong thite tu dong va ban ty dong.

IV.4 Nhiing két qua da dat dugc

San pham giao nép

I. Phin mém :

e Phdn mém nhip ban dé tu dong MapScan trén Windows 1.0

o Tai liéu hudng dan sir dung

2. Bai bao:

Chung toi da viét duge 9 bai bdo va dang trén tap chi Tin hoc va Diéu khién,
ky y&u hoi nghi Nhit-Vigt VIFUZZY' 98 tai Ha long 30/9 -2/10 nim 1998,

ky yéu hoi nghi CMIT “Conference of Microelectronics and Information
Technology” tai Ha n6i, 12-14/10 nim 1998.

[1] Bach Hung Khang, Vii Duy Mén, Luong Chi Mai, Ngo Quéc Tao et al.,
Mapscan for Windows - Software Package for Automatic Map Data
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12]

13

[4]

(5]

[7]

(8

9]

Entry, Hoi nghi khoa hoc Ky niém 20 thanh 13p Vién CNTT - Cong ngh¢
Thong tin nghién ctiu va phat trién (bdo cédo toan vin), tr. 228-235,
thang 12 nam 1996.

D6 Ning Toin: "Mot k§ thuat twong tac trong qua trinh véc to hod ban
dd", Tuyén tap bio cdo hoi nghi KH Vién CNTT, Ha ndi, 5-6/12/1996,
tr. 548-553.

Ngo Quoc Tao, A Formal Specification of Realm-based Spatial Data
Types, Hoi nghi khoa hoc Ky niém 20 thanh 1ap Vién CNTT - Cong
nghé Thong tin nghién ciiu va phét trién (bdo cdo todn vin), tr. 269-381,
thiang 12 nam 1996.

Bach Hung Khang, Luong Chi Mai, Ngo Quoc Tao et al., Mapscan For
Windows Package For Automatic Map Data Entry, Asia-Pacific
Symposium on Information and Telecommunication Technologies

{APSITT’'97 ), In commemoration of HUT, pp. Apsitt’97-2.1.1 -

Apsitt’97-2.1.4, Hanoi, Vietnam, 13-14 March, 1997.

D& Nang Toan: “Mat phuong phép giifu céc di€ém khdp trong qud trinh
véc to hod ban tu dong khong qua 1am manh”, tap chi Tin hoc va Diéu
khién hoc, Tap 13, s6 4, nim 1997.

Db Ning Toan, Ngod Quéc Tao, Két hop cac phép todn Hinh thai hoc va
lam manh dé ndng cao chdt liigng dnh duomg nét, Tap chi Tin hoc va
Piéu khién, Tap 14, S6 3 nim 1998.

Ngo Quoc Tao, Rubber Sheeting And Using Map Projection for
Automatic Map Data Entry, the proceeding , VIFUZZY'98: Vietnam-
Japan Bilateral Symposium on Fuzzy Systems and Applications, pp180-
187 Halong Bay, Vietnam, 30"September-2™ Qctober, /998.

Bach Hung Khang, Vii Duy Mén, Luong Chi Mai, Ngé Quéc Tao et al.,
Improving an Applicability of Functions of Automatic Map Data Entry
Systems, Proceedings:The 5" Asean Science and Technology Week-The
Science Conference of Microelectronics and Information Technology,
pp-91-97, Hanoi Vietnam, 12-14 October, 1998.

Ngo Quoc Tao, A Formal Specification of Realm-based Spatial Data -

‘Types, Proceedings:The 5" Asean Science and Technology Week-The

Science Conference of Microelectronics and Information Technology,
pp-112-123, Hanoi Vietn m, 12-14 October, 1998.
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IV.4 Pénh gid két qué thuc hién
1. Muc tiéu dé tai da dé ra:

- Xay dung céc mo dun véc to hod theo bién.
- Viét tai liéu hudng dan sir dung.
- Viét 1 bai bao.

2. Chi tiéu ky thuat.

- Chuong trinh MapScan c6 thé véc to hoé duge cdc anh den trang, da cdp
X4m va mau.

- Viét duogce tai liéu hudng dan st dung bing héng Anh gém cédc chuong sau:
Chuong 1.Gi6i thi¢u

Chu(mg nay gidi thigu v& he GIS, ban d6 gidy va s& hod ban d6, doc ban d6,
s& hod ban dé bing tay. Cuéi chwong gidi thiéu véc to hod tu dong, ban dé
véc to hod.

Chuong 2. Trinh bay MapScan

Trong chuong nay trinh bay viéc véc to hoé v&i MapScan, yéu cdu ca he.
Chuong 3. Khai dong MapScan

Chuong nay trinh bay phuong phép sir dung MapScan tao 13p (installing),
xod(un-installing) phdn mém nay trén dia, cich sir dung Scanner trong hé
MapScan.

Chuong 4. Lam viéc véi anh Raster
Chuong nay trinh bay chitc ning stra d8i 4nh nhu cit, dan, dich chuyén, xo4
stra, quay anh va ghép anh. Chuong nay ciing trinh bay cdc phuong phép cai
thien anh, phan loai anh, chuyén d8i anh tir mau sang da cdp x4m (8 hoac 4
bit, chuyén sang &nh mau c6 s bit luu 1 di€m anh it hon anh géc (giam sd
mtic trong anh mau).
Chuong 5. Trich chon chit
Chuong nay trinh bay cach sit dung chitc ning nhan dang chit trong ban dé.
Chuong 6. Véc to hoa
Trong chuong nay trinh bay cach sit dung mé dun véc to hod nhur:
- bat tham s6 gém dat ngudng, dit mode cho véc to ho4, diat danh muc cho
anh vao va két qua,

- Véc to hod gobm cic mode tu dong, bén tu dong, véc td hod mot s& t&p dugc



V. Céng nghé chuyén tdi khong dong bo ATM
V.1 Két qud ndam 1996.

¢ Cho ra doi sich tham khao:

“ Tong quan vé k§ thudt mang B-1SDN”

Tac giA: Nguy&n Hitu Thanh - Cén bo giang day khoa Dién tir- Vién thong.
Thanh vién nhém dé tai.

Nha xuit ban Khoa hoc - K§ thuat, 1996 ( Tai ban 1997 )

N6i dung gdr hai phan:

= Phin A trinh bay cic dic diém chung cta ATM, cic dich vu, céc tinh todn
dé thiét lap cdc tham s6 ATM, céc giao thic, cdc vén dé vé bdo higu, chuyén
mach, truyén dén.

» Phan B dé cap dén cic khia carnh k§ thuat cu thé trong B-ISDN va kién triic
cua B-1SDN.

V.2 Két qud ctia ndm 1997,

Cac bao cdo khoa hoc.

¢ Bio cio “ Cong nghé ATM trong mang cuc bg ”

Tic gia: Nghién ctu sinh Ta Dinh Hung. Thanh vién nhom dé ti.

in trong Tuyén tap bdo cdo khoa hoc trudng Dai hoc Béch khoa Ha noi.

Tém tit noi dung:

Gi6i thiéu ting dung cong nghé ATM trong mang cuc bd ( LAN ) va dua ra
mot 56 kién triic LAN sit dung ATM thay cho cong nghé cii.

Béo cdo con dua ra mot mo hinh phat trién theo ba giai doan tir LAN hién tai
ti€n tGi LAN trén co s ATM cho phép truyén s0 liéu, Am thanh, va hinh anh
véi toc do cao ( 155 Mbps hoic 16n hon ).

e Bao cio “ Nguyén Iy ty dinh tuyén da tang két hop phuong phap bang
chuyén déi VCI - mot gidi phap cho cau tric chuyén mach ATM ™~

Tac gia: Nghién ctiu sinh Hoang Diang Hai. Thanh vién nhom dé tai.

In trong Tuyén tap bao cdo khoa hoc trudng Dai hoc Bach khoa Ha noi.
Tém tit nodi dung:

Téng hop, phan loai cic cau triic chuyén mach diing cho ATM, néu cic yéu
cdu chung d6i vdi trudng chuyén mach ATM. Phan tich nguyén Iy tu dinh
tuyén da ting ding phuong phip chon thé tir bang va ciu tric phin tir
chuyén mach tu dinh tuyén. Gidi thiéu mot mang thir nghiem ATM dé€ minh
hoa cho ing dung trudng chuyén mach theo nguyén Iy trén.
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'I'ai liéu tham khao vé cac vin dé sau.

o Piéu khién 16i ticu dé cua t€ bao ATM.
Noi dung gém hai ph"m
= Phin mot trinh bay téng quan v& ma khéi trong d6 dac biét quan tam dén

mi vong. Phin nay con dua ra mot s6 vi du v& phuong phép 1ap md, giai ma,
dé 1am co s& cho nghién citu diéu khién 16i tieu d€ cia t€ bao ATM & phén
ti€p theo.

* Phin hai trinh bay phuong phip diéu khién 16i tieu dé va tao ma sira 15
cua t& bao ATM.

e Quan 1§ luu luong va diéu khién tic nghén.

No6i dung g(’)m nam chuong, trinh bay cdc vin dé sau:

® Vai trd cha nit chuyén mach ATM d6i véi viéc quan 1§ luu lugng trong
mang ATM.

= Hop déng luu lugng: dua ra dinh nghia vé tiéu chufn tuu lugng va diéu

khién tic nghén trong mang ATM, cédc tham s& lvu lugng co ban va cic

phuong phap quan 1y luu lugng.

o K&t noi giita mang cuc bo ATM ( ATM - LAN ) va mang may tinh cuc

b ( LAN)

No61 dung gdm hai phan:

= Phidn mot gidi thiéu hién trang phét trién clia mang cuc bo ( LAN) va cic

cong nghé lién quan nhu Ethernet, Token Bus, Token Ring, FDDI....

* Phan hai trinh bay céc giai phap tmg dung ATM vio LAN, cdu triic ATM -

LAN, va dua ra giai phdp két n6i LAN hién hitu va ATM - LAN.

V.3 Két qud cua ndm 1998.

* Trang Web phuc vy giang day.

Noi dung gbm sdu chuong gidi thiéu cong nghé ATM, cdc khai niém co ban
vé ATM, he théng chuyén mach ATM, mang truyén din ding cho ATM,
cong nghé ATM trong LAN va {tng dung ciia mang ATM.

Trang Web dugc t6 chic sinh dong bao gém vin ban, 4m thanh, hinh anh v
c6 minh hoa cong nghé ATM théng qua vi du vui hap din ngudi hoc.

e Tai li¢u tham khao vé cac chuin cia ATM va mé hinh mang quan 1y
vién thong,

Noi dung: Gidi thiéu tdng quan vé cic chudn v& ATM dii duge ban hanh, di
sdu phan tich céc chudn vé quan 1§ mang va c4c giai phap d€ xay dung mang
quan 1y vién thong ( TMN ).
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o Tai li¢u gi6i thiéu mot mé hinh kiém tra, do thir cic tham s6 va chi
tieu ki thuat cia mang ATM.

Thi lidu dinh nghia phan tich cdc tham s6 co ban cia mang ATM, dua ramd
hinh kiém tra va do thir, déng thdi gidi thiéu hai thiét bi do: ANT - 20 va HP
5200A 13 nhitng thiét bi do hién dai dé kiém tra c4c tham s& va ddnh gid chat
lugng hoat ddong ciia mang.

V.4 Nhan xét vé két qua thu dugc so v6i muc tiéu dé ra.

Qua hon hai nam nghién ciu, dé tai da dat duge mot s6 két qua cd y nghia.
Cic két qua da dat dugc bao gém:

e Hai i liéu diing cho giang day, trong d6 c6 mot siach va mot phian mém.
e Sdu tai ligu tham khao trinh bay cdc vén dé cdt 16i nh4t cha cong nghé
ATM

e Hai bai bdo khoa hoc trinh bay mot s6 k&t qua nghién citu trén dé tai cu
thé ciia nghién cdu sinh.

e Mot mo hinh két néi giita ATM - LAN vd LAN truyén théng, da dutge thi
nghiém trong thuc t&€ tai phong thi nghiém.

Ngoai ra, trén dé (i ndy di ¢6 17 luan van cao hoc duge hoin thanh va cé |
luan vin tién st dang duge hoan thanh & giai doan cuo6i.

Ngoai cdc két qua trén, dé tai ciing di gép phan duy tii hoat dong cha phong
thif nghiém ATM cha truong Pai hoc Bich khoa HA noi.

Tém lai, cdc két qua clia nhém nghién citu di dat duge yéu clu v muc tiéu
cua dé tai.

VI.Nghién cteu trién khai xdy dung mot sé img dung
Multimedia

V1.1 Nhiitng ndi dung cong viéc da thuc hién

o Thu thap tai liéu, tim hi€u mo hinh CSDL Multimedia, cdc kha nang
ting dung cong nghé Multimedia. ‘

o Tim hi€u, khai thic mot s6 bo chuong trinh, phin mém xay dung

itng dung Multimedia hién c6 cua th&€ gigi (Multimedia Viewer,
Microsoft C, Visual Basic[).

e Xay dung m6 hinh bai hoc ngoai ngit dong c6 sir dung phuong tién

Multimedia. Trién khai thi€t k€ mot s6 modun chuong trinh miu phuc
vy tra ciftu dif ligu Multimedia va thiét k& bai hoc ngoai ngit dong.
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e Thiét k& bd céng cu phin mém trg gidp tao mot s6 tng dung
Multimedia dang tra ciu.

V1.2 Céc san phdm cu thé:

Béo céo chi ti€t k&t qua nghién citu gém 4 phén trinh bay vé nhitng ndi
dung sau:

o Vé mo hinh dif liéu va cong cu tao giao dién Multimedia. Pé cap
nhitng nét khdi quat vé mo hinh dit ligu Multimedia, thi€t k& cong cu
tao mot s6 giao dien tim ki€m va xir Iy dit liéu Multimedia chuén.

o Xday dung ho céng cu tao ing dung Multimedia dang tra ciu. Hé
théng chuong trinh duge viét trén VB 4.0 cho phép ngudi ding tu minh
thi€t k€ nhitng (ng dung cu thé mot cach d& dang vdi cdc giao dién c6
thé thay ddi dugc. Tt ci cdc chic ning déu duge Viét hod, tién diing
cho ca nhitng ngudi khéng chuyén sau vé tin hoc.

o Vé viéc xdy dung bai hoc ngogi ngit s dung phuong tién
Multimedia. Trinh bay m6 hinh téng quat cliia bai todn xay dung bai
hoc ngoai ngit trén co sd st dung phuong tién Multimedia, nhiing yéu
ciu co ban clia viéc té chic dif liéu cho bai hoc, thi€t k€ moét s6 modun
lien k&t dit liéu Multimedia trén Multimedia Viewer, C va VB.

o Bdn thdo “Ldp trinh trén WINDOWS qua Visual Basic” xay dung
trén co sd cdc don nguyén hoc tdp chudn. Ban thio dang dugc hoan
thién bd sung d€ phat hanh trong nim 1998.

V1.3 Két qua dao tao:

Cic k&t qua nghién citu da duge sit dung mdt phan trong dao tao ky su
tin hoc hé chinh quy khod 28 va chuyén loai kj su tin hoc khoa 4 tai
Hoc vién KTQS. Bi c6 6 d6 4n t6t nghiép dai hoc dugce hoan thanh
theo nhitng hudng nghién citu cua DE tai.

V1.4 Cic két qua dng dung trong thuc tién:

Mot sG k&t qua nghién citu v& mo hinh dit liéu, cdc phuong phap té
chitc luu trit vd (im ki€m dif lieu Multimedia di dugc sir dung dé xay
dung mét dia CD day ngoai ngit cho tré em (di dugc B6 VHTH va
NXB Th€ gidi phat hanh thang 4/1998; san phdm hop tdc cla Pé tai
véil Cong ty TNHH Coéng Tam).
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V1.5 Nhin xét ddnh gid két qua thue hién nhiém vu:

Tuy thoi gian thuc hién khong nhiéu (10/1996-12/1997) song nhom bé
tai dd o ghng tap trung coéng sic hoan thanh tot cac ndi dung dat ra.
Cic két qua thu duge giai doan qua 12 mot bude ti€p cén co ban tdi
mot Tinh vire CNTT dang phét trién rdt manh mé, c¢6 nhiéu Gng dung
trong thuc t&, dap tng céc nhu cdu cdp bach cla vigc dua nhing ndi
dung co ban ciia cong nghé Multimedia vao qua trinh gidng day va dao
tao, déng thdi tao tién dé t6t cho cc nghién cdu ti€p theo.

VII. Nghién citu phuong phdp xdy dung hé thong tin dia ly trén
mang INTRANET

VIL.1 Nhitng cong viéc da trién khai

e Nghién ciru Iy luan

Nghién ciiu cic cong nghé tich hgp CSDL-WEB dé dé xudt mé hinh h¢
thdng cho CSDL dia 1y trén mang Internet. Dac thii cia CSDL. dia Iy 14 bao
gbm ca dit liéu cé cau tric, va cdc loai dit ligu phi cdu tnic nbu van ban, ban
ds, ... Tién trinh trao d6i dit liéu giita may chil va cdc tram 1am viéc phai
duoc thuc hién nhanh, trong khodng thdi gian chép nhan duge. Céc vin dé
da va dang nghién ctu la:

- Kién tric cua tng dung CSDL WEB

- Cic phuong phip t6 chitc Gateways, thil tuc trao déi dit liéu giita may chi
va tram lam viéc: CGI va ISAPI. Tham nhap CSDL qua ODBC, JDBC vi cic
phin mém cong cu khic.

- Phuong phap m& rong trinh duyét WEB. Phuong phap xay dung HTTP
Server md rong va bo loc.

- Lua chon ngdn ngit xay dung tng dung: 4GL, Java va C/C++.

- Nghién citu cic thuat todn thu thap va biéu dién théng tin ban d6

e Trién khai xay dung phin mém

- Bang cai dat chuong trinh 1IS Extension va Filter trén Windows NT.

- Bang cai dat thir chuong trinh khai thdc dit liéu ban dé tir server thong qua
thu tuc clia Internet.

VIL.2 San phim giao nop

- 1 bai bdo khoa h(;;c dang trén tap chi Tin hoc va diéu khién hoc
- Pang hiéu chinh thi&t k& he thong va dang trién khai thir cdic m6 dun
chuong trinh nén chua c6 két qua cudi ciing.
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BAO CAO TAI CHINH
Kinh phi hang nam dugc phéan bd cho céc nhénh dé tai nhu sau:
- Kinh phi ndm 1996: 100 triéu

1. Nhén dang va Cong nghé tri thirc + Quan 1y dé tai
Cha tri: PTS Luong Chi Mai, Vién Cong ngh¢ thong tin
S8 tién 1a: 50.000.000d(Nim muoi triéu dong)

2. Cong nghé chuyén tii khong dong bo ATM
 Cha tri: PGS, PTS Pham Minh Ha, Dai hoc béich khoa Ha Ngi
S6 tién l1a: 25.000.000d (Hai muoi nam triéu dong)

3. Nghién ciru trién khai xay dung mot s6 ing dung Multimedia

Chu tri: GS TS Pham Thé Long, Hoc Vién k§ thuat Quan Sy
S6 tién 1a: 25.000.000d (Hai muoi nam triéu dong)

- Kinh phi nam 1997: 200 triéu

1. Nhan dang va Cong nghé tri thirc + Quan 1y dé tai
Chi tri: PTS Luong Chi Mai, Vién Cong nghé thong tin
SO tién a: 100.000.000d(Mot trim triéu dong)

2. Cong nghé chuyén tii khong dong bo ATM
Chui tri: PGS, PTS Pham Minh Ha, Dai hoc bach khoa Ha Noi
S6 tién 1a: 50.000.000d (Nam muoi nam triéu dong)

3. Nghién citu trién khai xay dung mit s6 img dung Multimedia

Chi tri: GS TS Pham Th€ Long, Hoc Vién k¥ thuat Quan Su
S6 tién 1a: 50.000G.000d (Nam mudi nam triéu dong)
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- Kinh phi nam 1998: 300 triéu

Thuc hién quyét dinh tiét kigm 10% ciia nha nu6c, dé tai thuc nhan 12 270
triéu dong.

1. Nhan dang !
Chit tri: PTS Luong Chi Mai, Vién Cong nghé thong tin
S8 tién la: 70.000.000d(Bdy muoi triéu dong)

2. Cong nghé tri thifc.
Chu tri: PGS, PTS H6 T Bao, Vién Cong nghé thong tin
S& tién la: 40.000.000d(B6n muoi triéu dong)

3. Thiét ké, thir nghién va iimg dung cic hé thong minh lai (Hybrid
Intelligent System)
Chui tri: PTS Nguyén Thanh Thuy, Pai hoc bich khoa Ha Noi
S6 tién 1a: 23.000.000 (Hai muoi ba triéu déng)

4. Nghién citu mot so vin dé vé téng quit hod ban dé va dng dung
trong cac hé¢ thong tin dia ly
Chu tri; PTS Ngo Qudc Tao, Vién Cong nghé thong tin
S& tién 1a: 30.000.000d (Ba muoci triéu déng)

5. Cong nghé chuyén tai khong dong bo ATM
Chu tri: PGS, PTS Pham Minh Ha, Pai hoc bach khoa Ha Noi
S& tién la: 80.000.000d (Tam muoi triéu d6ng)

6. Nghién ctru phuong phap xiay dung hé thong tin dia ly trén mang
INTRANET

Clii tri: PTS. Dang Van Dic, Vién Cong nghé Thong tin
S6 tién 1a: 20.000.000d (Hai muoi trieu dong)

7. Quan ly viéc thuce hién dé tai
Chiu trich nhiém: Ngo Cao Soun - Thur ky dé tai
S8 tién 1a: 7.000.000d (Bdy triéu doéng)

Kinh phi d3 dugc sir dung hét theo diing ding ky va diing qui dinh
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PANH GIA KET QUA VA KIEN NGHI

Dé i da hoan thanh t6t khéi luong céng viec da dit ra. D€ tai da cho
ra duge nhiing k&t qué téng hop b6 ich dit nén méng cho nhiing nghién ciu
sau hon trong cac nam t6i. Cdc k&t qua nay cdn c6 gid tri tham khao cho céc
cdn bd khoa hoc mudn di sau nghién cttu vao vin dé nay.

P4 tai duge trién khai phi hgp v6i tinh hinh phét tri€n hién tai va trong
tuong lai gin clia hudng phit trién cong nghe thong tin ciia Viet Nam. D€ tai
da tap trung duge mot luc lugng cdn bo nghién ciu c6 kha ning cao, va da
thu duge mot s6 két qua rat t6t, mot s6 két qua cé thé duge iing dung trong
thuc tién.

Vi hudng clia dé tai con phét trién, cong viéc con phéi 1am nhiéu hon
th& nén chiing t6i xin dugc ti€p tuc thuc hién dé tai dén nam 2000 va dé nghi
Ban chil nhiém cdp tang thém kinh phi 16n hon vao nhimg nim téi dé ching

t6i c6 diéu kién b6 sung thém trang thigt bj va c6 thé tap hgp dong dio hon
nita can bo truc ti€p nghién ciu.

Huéng phit trién cia dé tai cha cac nhanh nghién ctu duge trinh bay
chi tiét trong "D¢€ ciong nghién ciu giai doan 1999-2000"

Ha noi, Ngay 02 thiang 7 nam 1998
Chu nhiém dé tai

GS. TS Bach Humg Khang
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