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LI NGI PAU

Cong nghé théng tin & nudc ta trong nhing ndm gdn day phdt trién rdt
_manh. Mang mdy tinh ciia cd nudc ta dugc hinh thanh va phdt trién & khdp
noi iy trung wong dén dia phutong, cdc truong hoc, vién nghién cttu, cdc
cong ty kinh doanh, cdc xi nghiép... Su phadt trién dé la do sy quan tam cila
Nha nudc, déng thoi ciing do chink nhilng dich vi ma mang mdy tinh dem
lai that hiéu qud, thu hit sy quan 1dm chung ctia todn x@ hoi. Trong cong
viéc hang ngdy, ty viéc sdn xudt kinh doanh, dén viéc hoc tdp, nghién ciu,
qudn Iy nha nudc, moi nguoi it nhiéu déu sit dung dén mdy tinh va mang
mdy tinh. Do nhu cdu va trinh d¢ cao, nhing nguoi hoat dong chuyén
nganh céng nghé thong tin cdn luén phdi ndng cao trinh do dé dap ing.

B6 mon Vit Iy v6 tuyén thudc khoa Vi ly, truong dai hoc Té’ng hop
(nay @ Dai hoc Khoa hoc Ty nhién, Dai hoc quéc gia Ha N¢i) da tiung
buoc dwa gido trinh Mang mdy tink vao gidng day. Trdi qua nhiéu khod
dao tao, véi nhiéu ngudi tham gia gidng day, nhiéu sinh vién nay dd dat
dugce trink d6 cao. Bién soan gido trinh Mang mady tinh, chiing t6i da diic
rig tit qud trinh gidng day va cdp nhdt voi nhiing cong nghé mdot dang dugc
iing dung 1qi nudc ta va phdt trién ciia thé gidi.

Céng nghé Mang mdy tinh phdt trién rdt nhanh va ludn thay ddi d€ dap
ing nhu cdu sit dung, do dé khi bién soan gido trinh ndy, chiing 16i déra3
muc dich: E

- Trinh by nhiing khdi nigm co bdn nhdt, d€ ban doc c6 co sd tim hiéu
vé mang mdy tinh. o

- Trinh pdy nhiing phé’n co bdn clia mang, ma su phdt trién mang tinh
trink ti va bén vitng véi mikc twong dot 1y my.

- Cdp nhdt nhitng vdn dé phdt trién véi t6c-dg nhanh va Iuén bién doi.
Dua vao nhiing thong tin cdp nhat dugc, gidi thi¢u dé ban doc tién theo doi.

Gido trinh gom 7 chuwong:

Chuong I: Trinh bdy khdi qudt vé mang mdy tinh va nhitng khdi niém
co bdn, dé thudn lgi cho ban doc trudc khi tim hiéu sau vé mang mdy tinh.

Chuong II: Trinh bay vé mé hink OSI 7 16p, ddy la md hinh tham chiéu
ciia ISO vé két n6i cdc hé thong mo. '



Chuong HI: Trinh bay vé hé thong tin sgi quang, ddy la hé thong tin
dang duge sit dung hiéu qud, co 16¢ d6 cao va dung lugng lon.

" Chuong IV: Trinh bay vé céc thiét bi ni két mang.

. Chuong V: Trink bay vé cdc k7 thudt mang LAN, rdt cdn thiét voi
nhithg ngudi thiét ké va xdy ding mang ciing nhw ngudi sit dung.

Chuong VI: Trinh bay vé mang Internet véi ho giao thitc rdt noi tiéng
TCP/IP, dugc ing dung rong rai.

Chuong VI : Giéi thiéu vé mang khong day, cu thé 1a cdc khai ni¢m vé -
mang khong day, cdc chudn 802.11, phuong phdp ldp ddt va bdo mdt, hé
théng mang khong ddy dang ddn thay thé mang cé day.

Mong rdng néi dung gido trinh s€ gitip cho ban doc nhitng kién thitc
cdn thiét, lam co s¢ dé c6 thé di sau thiét ké, lam chit cdc mang mdy tinh.
Gido trinh dugc ding dé gidng day cho sinh vién chuyén nganh Vgt ly vo
tuyén, thupc Khoa Vdt ly, Dai hoc Khoa hoc Ty nhién, song ciing c6 thé
gidip sinh vién cdc nganh Dién tit, Tin hoc, Vién théng ciia cdc trudng dai
hoc va ban doc can tham khdo cdc vdn dé vé mang mdy tinh.

Chiing t6i xin chdn thanh cdm on dai ta TS. Bach Gia Duong, Trudng
phong nghién citu rada Vién K7 thugt qudn sy Phong khong — Khong qudn
" dd déng gbp nhiéu y kién quy bdu, gitip cho sy thanh cong cila gido trinh.

Vi gido trinh dugc bién soan ldn ddu, chiing 16i da rdt c& gdng hoan
chinh, song khéng trdnh khoi thisu sé1. Rét mong nhén dugc sy gop ¥ cua
ban doc dé gido trinh dugc hodn thién hon. Moi gop ¥ xin gii vé : Ban bién
1dp sdch Dai hoc — Day nghé, 25 Han Thuyén, Ha Noi.

CAC TAC GIA



Chuong 1
KHAI QUAT VE MANG MAY TINH

1.1. CAC CO SO VE MANG MAY TINH

1.1.1. KHAI NIEM VE MANG MAY TINH

Trude khi ¢6 mang mdy tinh, cdc tram mdy tfnh don 1é nhan thong tin
tl c4c thi€t bi vio, xir 1y réi dua két qua ra qua céc thigt bj ra, Thong tin
chia sé thong qua dia, béng tiy, bla duc 16.

Mang mdy tinh dugc hoan thién vi hiéu qua nhu ngdy nay, ¢6 thé xem
né 4 duge phét tri€n qua 4 giai doan:

— Giai doan I bdt ddu tir nhitng nam 60, v6i viéc xuflt hién cdc mang
xit 1y. Mang xir 1y bao gém mot mdy tinh x{r 1¢ trung tam va cdc tram
cuéi (terminal). Cic tram cuéi chua c¢6 bo ra xir 1y, ciing nhu cdc bo
nh¢ trong, nhd ngodi riéng, ching duge néi v4i mdy xu 1y trung tam.
M4y tinh trung tam 1am t4t cd cdc cong viéc tir xir 1y cdc chuong trinh
ing dyng, phan chia tdi nguyén va dir liéu dén viec diéu khién truy
nhap, quén Iy hang dgi, truyén tin, tram cuéi.

— Giai doan II 1a giai doan mang x{ l§ v6i cdc thi€t bi tdp trung
(concentrator) vd dén kénh (multiplexor). B6 doén kénh cho phép
chuyén song song thong tin gilta cdc tram cu6i v6i may tinh trung
tam. B tap trung c6 cic bé nhé dém c6 kha niing luu trit tam thdi
théng tin d€ xir ly tudn tu. Nh& cdc thi€t bi ndy, s6 wam cudi dyoc
tang lén ding ké.

— Giai doan III dugc ddnh d4u bing sy xuét hién mang tién xir Iy. Khi
s6 tram cu6i ting mot luong ding kg, cin phai giam boét khéi lugng
cong viéc cho mdy tinh trung tam, ngudi ta dua thém vio mang mét bod
tién xtr Iy. Chtc niang cla bo tién xir Iy 1a didu khién mang truyén tin,
quan 1y trang thdi dudng truyén (ndi, tich), quan 1y tram cudi. Nhd sir
dung bo tién xir Iy di tang siic manh clia mang va tang d¢ mém déo so
v6i quan 1y ghép néi ciing.

— Giai doan IV bit ddu tix nhitng nam 70, xudt hién cdc mang ndi triec
ti€p cdc mdy tinh v6i nhau nhidm phan tai cho cé hé théng va tang d6
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‘tin c4y, tang gi4 tri tai nguyén chia he thong. Nhung phai dén nhing
nam 80, khi cic mdy vi tinh (WP) phat trién, gid thanh ha, viéc n6i két
cdc mdy tinh thanh mang mdi 1r& nén rong rai. Céc tram cudi bay gid
chinh 12 cic méy vi tinh, ching c6 bd vi Xt 1y va bo nhd riéng. Céc xir
1§ rieng clia mang dua vio cdc mdy chi khong con khdi niém mdy tinh
trung tam nita. Mang chi thyc hién chifc nang van chuyén thong tin va

khong phai xir 1y tin nhu trudc.

Mang truyén dit liéu hop thanh (I céc niit mang, thuc hién viéc truyén
dit liéu tir thist bi nay t6i thi€t bi khéc qua mot s6 moi trudng truyén thong.
Nim thinh phdn mang gém c6 dir ligu, thi€t bi gifi, thi€t bi nhan, moi
trudng truyén va thi tyc truyén.

Nt mang ¢6 nhiém vu huéng thong tin t6i dich. Céc tram cudi hay céc
méy tinh dugc ndi tryc ti€p vaio céc niit mang dé giri, nhan, xir 1y thong tin.

Mang duge thiét k€ dé nhitng thi nguyén c6 gié tri cao (thiét bi, chuong
trinh phén mém, di ligu...) déu dugc ding chung cho moi ngudi trén mang
(b&t chap vi tri dia 1y gifra tai nguyén va ngudi st dung).

1.1.2. CAC YEU TO CUA MANG MAY TINH

" Tir phan tich & trén ta c6 thé xem mang mdy tink 13 mot 1dp hop mdy
tink duge ni véi nhau bdi cic duong truyén vdt 1y theo mot kiéu kién tric
ndo d6. Muyc dfch clia mang 1a truyén dff lieu gidp cdc mdy tinh trao déi
thong tin v6inhau. - : -

1.1 219»«%\9 truydn vét ly -

Pudng truyén vat 1y ding dé truyén tin hi¢u dien ti chifa dit liu gila
cdc mdy tinh. - - _

Dit liéu mudn truyén tir méy tinh nay dén mdy tinh khéc qua mang, nd phai
dugc chuyén adi thanh tin hi¢u dien tir. Nhitng tin hi¢u dién t nay c6 thé
truyén qua cdc moi trudng khéc nhau nhu: chan khong, khong khi, cht dién
m6i nhu thuy tinh, nhya va cic chét dén dién (tuy theo tdn s6 cia tin higu).

Dao dong dién tir ¢6 tdn s& trai dai trong mot ving rit rong, tir vai chuc
Hz dé€n hang nghin GHz. N6 1a song ngudn dién, song am tdn, séng radio,
viba va vé tinh, tia héng ngoai, tia sing nhin thdy, tia tir ngoai, tia X, tia
gama, tia vii try. Hinh 1.1 minh hoa pham vi céc loai séng v6i céc tin s
tuong Ung. |
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20 Khz 30MHz.  300GHz 380 THz
Hinh 1.1, Céc loai song voi thn s6 tuong tng

Hién nay, ngudi ta chi sit dung trong truyén thong cdc séng tir dai hong
ngoai trd xudng. Twong tng voi mdi dai séng, ngudi ta s dung moi trudng
truyén din thich hop. Moi trudng truyén dugc sir dung trong néi k& mang
méy tinh dugc chia 1am hai loai: vo tuyén (wireless) va hitu tuyén (cable).
Pudng truyén vo tuyén, sit dung tfnh lan truyén cha séng dién tir trong khong
gian, Dudng truyén hire tuyén sir dyng cAc loai day d&n nhu cdp xoén, cdp
déng truc va sgi thuy tinh hay nhyra trong sudt truyén din tia héng ngoai goi
1a c4p soi quang. Dé sit dung mot chch c6 hiéu qua céc loai duong truyén
trén, cén phai luu ¥ dén mot s6 dac tinh co ban clia ching nhu sau:

- Dai thong (bandwidth): ving tin s6 ma dudng truyén dép ing duoc
theo tieu chuén k¥ thuat cho phép. Dai thong cang rong cang tot. DAi thong
phu thuéc vac cfu tao va do dai cable truyén, d4i thong ty 1 nghich véi
chidu dai cha cable truyén. Khi thiét k& mang, cAn sir dung loai cable thich
" hop va quy dinh chiéu dai t6i da ciia dudng truyén, tuong \ng v6i yéu cdu
~ cha kénh thong tin. : : L '

- Téc do truyén dit liéu trén dudng truyén Ia s6 lugng bit duge truyén di
trong vong mot don vj thoi gian (bps). T6c 40 truyén cang 16n cang tét, v
sir trao ddi thong tin cang dugc thyc hi¢h nhanh. T6c 40 truyén phu thudc
vao cdu triic dudng truyén va k¥ thust m4 hod tin hieu, ‘T6c 49 truyén cdn
duge do bing don vi khéc 12 baud. Baud rate-12:86 don vi tin hi¢u trong mot
gify, ddi hdi 4é dai dién cho $6bit. ni:‘o-,_-zrrngng:hgp;mﬁi thay d6i tin hi¢u

twong tng v6i 1 bit thl hai don vi_'-'-'hiudl‘i'dt'\e-'ﬁ%bi! ‘rate Ta nhu nhau. Baud

rate va bit rate chi khic nhau kbi m&:hay 48 cha tfn hiéu wong Gng VOi
mot nhém bit (nhu trudng hgp didu ché PSD va QAM).

- P suy hao 12 dai Iwgng ddnh gié sy mét mét nang luong cda tin hiéu
~ trén dudng truyén. DO suy hao phy thuoc vio cdu tric chia dudng truyén va
ty 1¢ v6i chiéu dai clia dudng truyén. Day 1a dai lugng quyét dinh cy ly
- Do nhidu dién tir gay ra bdi can nhiéu dién tir bén ngoai, 1am anh
hudng dén ifn hi¢u trén duong truyén. Do can nhiéu anh hudng d€n chét
Iuong truyén df ligu, dén t6c 4o truyén va cu ly thong tin. Can chon dudng

Viba, v tinh -



truyén.thich.hqp vi c6 phuong phép chéng can nhiu trong ving 4¢ can -
nhidu lon. |

~ Tirnhing didu trinh bay & trén, ta c6 thé dua ra mot s6 nhan xét vé hai *
‘loai dudng truyén vo tuy&n va hifu tuyén sau day: -

. Déi véi dudng truyén vo tuyén: Dai séng sir dyng d6i véi thong tin v0

tuy&n bao gém céc dai séng tiy dai radio trd 1én dén héng ngoai. Dai séng
' radio lien lac trong béu khi quyén trén mat ddt. Cic dai séng cdn lai lien

lac gifra trdi dat va v¢ tinh, tau vii try. DO t8n hao 1én, t6c 49 tt 1 dén

10Mbps. D6i v6i tia hong ngoai t6c d¢ det dén 16 Mby/s. Nhuge diém clia
- phuong thdc truyén nay la c6 do can nhidu cao va tinh bio mat kém, thi&t bi

thu -phét phirc tap. Tuy nhién t4t ca céc vin dé trén ngay nay 43 dugc khéc
phuc co ban. V1 vy mang wireless dang tr& thanh mang hién dai va hi¢u
qué nhAt. o ‘ '

- Pudng truyén hitu tuyén bao gém:

+ C4p xofin doi: Day 1 cép ré nhat ding phd bién cho dién thoai. N6
cho phép truyén dit lidu & 1Mbps, cy ly théng tin c& 100 m. Tuy nhién,
néu cdu tric chinh xéc, t6c 40 va cy ly thong tin tang hon nhiéu.

+ Cép dbng tryc: Khi ddng & bang tin co 58, téc do dat 10 Mbps va cy
ly t6i da c6 thé dat 4000 m. Khi ddng & bang tin rong, dai tdn s6 hoat dong
& viing séng radio. Téc d0 chi dat & SMbps, cu ly thong tin 4&n 50 km.

+ Cép s¢i quang: Day 1a loai cép c6 dai thong rong c& 2GHz va d¢ suy
hao r4t nhd, c6 tinh chong can nhidu cao va bao mat t6t. C6 thé xem day 1a
dudmg truyén 1y wdmg cho thong tin lien lac.

4.1.2.2. Topo mang _(NaMork -I-o_polc_rgy)

Topo mang xéc dinh cu triic clia mang. Topo mang bao gém: topo vat
1y, 46 1a thé hi¢n thyc su clia day néi hay moi trudng truyén dén; topo
logic, né dinh nghia cdch thitc ma host truy nhap moi trudng cho viéc
truyé&n dir liéu. : :

1. Topo vat 1y

Cic topo vat 1y duge ding phé bién 12 Bus, Ring, Star, Extended Star,
Hierarchy, Mesh (hinh 1.2).

» Mang xa lé (Bus Topology): Ding mot truc c4p don dugc két cudi &
¢ hai ddu bdi terminator va khong ¢6 céc thi€t bi nhu switch hay
repeater. T4t cd cdc host duoc két néi tryc ti€p vao tryc nay. Khi mot
host truyén dit liéu, tdt ca céic host con lai c6 thé nhan tin hiéu tryc
ti€p. Uu diém cia mang dang bus 1a: khi c6 sai hdng mot may thi



* khong dnh hudng téi toan mang v2 viec m& rong hay thu hep mang
6 thé thuc hien rét don gidn. Tuy nhién bus cfing c¢6 nhiéu nhuge
diém, v du nhu khi c6 mot diém trén bus bi hong thl todin bo hé '

" th6ng ngimg hoat dong. Mat khéc, phai tinh 16i vige trénh sy chéng
chéo s6 lieu gay ra do nhiéu tram phdt déng thoi.

& Mang vong (Ring Topology): Céc host duoc két néi lien ti€p nhau

tac thanh mot vdng kin khong o6 diém ddu va cling khong c6 diém

cudi. Tfn hieu duge luu chuyén trén vdng theo mot chiéu duy nhét.

| . Mang hinh sao (Star Topology): T&t c& cdc mdy tram dugc néi vao

mdt thiét bj trung tam. Thiét bj trung tam cé nhigm Vi nhén tin hidu

¢l mot tram nay va chuyén dén tram khéc. Thi&t bi trung tam nay ¢
th€ 12 mot bo chuyén mach (Switch), mot bo dinh wyén (Router),
hay don gién 12 mot bo phan kenh (Hub). Khi ¢6 mot tram nao dé bi
héng thi khong anh hudng dé&n toan mang.

s Mang hinh sao mé réng (Extehded Star Topology): Lién két cac
mang sao riéng 1¢ lai v6i nhau bing céch két néi cdc hub céc switch
v4i nhau. Dang nay ¢6 thé mé rong pham vi va mic 46 bao phil clia
mang.: '

Phyéical Topologies |
1t
IS

Bus Topology " Ring Topology  Star Topology

ExtendedStar ' -Hierarchical
Topology Topology - Topology
S . _' Hinh 1._2I-'Mof'so’ Fopo vat Iy dugc dung phé bién. |
e Mang Topo phén cdp (Hierarchical Topology): Tuong ¥ nhu mang
sa0 md rong, nhimg hé thong ndy duge lién k&t dén mot mdy tinh
kiém soat luu lugng trung tam. '



o Mang lusi (Mesh Topology): Puoc. trién khai nhim tang cudng mic
bao vé dé phong tinh hudng gian doan dich vu. M3i mot host ¢6 cac
k€t néi rieng dén tat ca cic host con lai. Mic du Internet c6 nhiéu
dudng din dén bat ki mot vi tri nao, nhung né van khong dugc coi 14
mot topo dang lu6i déy du.

2. Topo logic hay luge 46 truy cap moi trudng mang

Bt k¥ Topo nao ding mot doan cép chung déu phdi van dung mot cich
thitc nao d6 dé truy cap doan cép d6. .

Topo 16gic cia mot mang 12 cdch thiic ma host t.ruyén thong Xuyén qua
moi trudng ma khong xay ra xung dot v6i host khic. C6 hai loai phd bién
nhat ciia topo logic 12 quang b4 (Broadcast) va truyén theé (Token passing).

Topo quang bi c6 nghia don gian 12 méi host truyén s6 liéu cia né dén
14t ci c4c host con lai trén moi truong mang. Day 12 mang truy cap kiéu
canh tranh. Khong c6 mot trat ty uu tien nio ma cac tram phai tuan theo khi
sit dung mang. Mang hoat d6ng theo nguyén the dén trudc dugc phuc vi
truéc. Ethernet 1am vigc theo cdch nay. Trong cdc mang kiéu c¢6 canh tranh,

_né€u mot tram bét k¥ mudn truyén tin thi tram nay phai theo ddi mang. Khi
khong c6 tram nao khic trong mang truydn phét tin higu, thi tram pay mdi
¢6 thé truyén tin. Céc tram con lai pliai dgi dén Khi tram nay hé&t truyén tin
méi duge truy cap mang. Luge db truy cap nay bao gém cic phuong phip

- CSMA (Carrier Sense Multiple Access), CSMA/CA (Carrier Sense Multiple
Access with Collision Avoidance), CSMA/CD (Carrier Sense Multiple
Access with Collision Detection). ' - - '

Topo truyén thé dicu ‘khién truy nhap mang bing cdch chuyén hay
truyén (passing) mot thé dién tx (electronic token) mot céch tudn ty dé€n
m&i host. Khi mot host nhan dugc thé (token) nay né dugc phép truyén s6
lieu lén mang. Néu host d6 khong c6 dir litu dé truyén thi né lap vic
chuyén thé déri host ké ti€p va qué trinh nay cif thé tiép dién. Hai mang st
dung token passing 12 mang Token Ring va mang FDDL. Mot bign thé khic
ciia Token Ring va FDDI 12 mang Arcnet. Arcnet 12 m¢t token passing trén
mot topo xa 19. o} day c6 mot phuong 4n tao ra vong lién két logic kin giira
nhitng tram c6 nhu cdu truyén tin, thé s& huu chuyén trén vong logic nay.
B4t ky tram ndo trong vong logic hét nhu cdu truyén s6 lieu déu ¢ thé rut
ra khoi vong, cling nhu cic tram ngoai vong ¢6 nhu cdu truyén s6 ligu co

thé nhap vdng, theo nhiing quy tic dinh s&n khdc vdi Token Ring. O Token
Bus thit tu cdc tram trén vong khong phy thudc vi tri dia 1y ma phu thudc
~ thai diém né nhap vong. :
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Hinh 1.3. Mang Token Ring.

1.1.2.3. Giao thic mang (Network prohx.ol)

Viéc truyén dit lieu cdn phai c6 nhimg quy téc, quy udc vé khudn dang cla
di¥ liéu; chch gid, cdch nhan; kiém sodt hi¢u qua, chét lugng truyén; xir Iy 16i va
sy ¢6. Tap hop 4t ca cdc quy téc, quy udbe d6 goi 1a giao thitc. Céc giao thic
diéu khién 18t ca céc khia canh cla hoat ddng truyén s6 liéu, bao gém:

Mang vat 1y duge xay dung nhu thé ndo,

Cic méy tinh duge két n6i dén mang nhir the nao,
S§ lieu duogc dinh dang nhu thé ndo dé truyén,

S6 lieu dugc truyén nhu thé nio,

D6i phé ra sao vdi 16i.

Céc mang c6 thé sir dung céc giao thitc khdc nhau tiy theo sy lya chon
ctia ngudi thiét k€ mang. Céc giao thitc dugc tao ra va duy tri béi nhiéu 18
chitc va hiép hoi khdc nhau. Trong s¢ d6 c6 thé ké d&n IEEE, ANSI, TIA,
EIA, va ITU-T. Mot s6 giao thitc thong dung hién nay la:

TCP/IP (Transmision Control Protocol/Internet Protocol): la giao
thiic mang cong nghiép hé trg phan dudng va truy nhap vio internet.
TCP/IP ngay cang 1rd nén thong dung va phé bién. Mang internet
hoan toan chi s& dung TCP/IP. _ '
IPX/SPX (Internet Packet Exchange/Sequenced Packet Exchange)
dugc sit dung trong cdc mang Novell cung cip céc dich vu tuong tu
nhu TCP/IP. Do su bing nd clia mang internet, mifc do thong dung
cia IPX/SPX ngay cang suy giam. '

. Appletalk 1a giao thic mang clia cdc may tinh Macintosh.
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1.1.3. PHAN LOAI MANG MAY TINH

Tuy theo y&u t6 chinh dugc chon dé phan loai, c6 nhidu céch phan loai
mang mdy t{nh khdc nhau. '

— Dua vao khodng cdch dia 1§ ngudi ta phan mang thanh : Mang cuc

- bo (LAN), mang d6 thj (MAN), mang dién réng (WAN), mang toan
cfu (GAN). Céch phan loai nay that ra chi 1a tvong d6i, b3i cong nghe
truyén dén va quén trj mang ngay cang phét trién, ranh gidi giita ching
cing khong phan biat.

— Duya theo k§ thuat chuyén mach (sWitching), cé mang chuyén mach
kénh, chuyén mach thong bso, chuyén mach g6i.

~ Theo Topo mang vA giao thitc mang ¢6 céc mang SNA, IBM, ISO,

‘Dudi day s& trinh bay khdi quét vé mot s6 mang dang dugc sir dung
. 11.3.1. Mang cue b LAN (Laba//lrea Networks)

Ethefnst/|ERE 802.3
1008assT

Toksn Ring/IEEE 802 5

Hinh 1.4. Ba cong ngh¢ LAN ph6 bién: Ethemet, Token Ring v& FDDI.

LAN dugc cai dat trong pham vi twong d6i nhd (vi du tda nha,
trudng hoc...) vdi khoang cich nhé hon 10 km. Cic thanh phdn cia LAN gém:

e Méytinh, . - |

» Cac card giao ti€p mang, !

* Cidc thi€t bi ngoai vi,

* Dudmg truyén thiét 1ap mang,

¢ Cic thiét bj mang.
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- Mang LAN do co quan s dung LAN quan 1¢, lién két s6 li¢u, truyén
thong cuc bo va cdc phuong tién tinh toan lai v6i nhau. Mot s6 cong nghé
- LAN phé bién 14 (hinh 1.4):

o Ethernet,
» Token ring,
s FDDI (Fiber Distributed Data Interface). -

1.1.3.2. Mahg dé thi MAN (Memopolitan ;‘\req Networks)

MAN 13 mét mang trai rong trong pham vi mét do thi hay mot trung
tam kinh t€ x& hoi véi khoang céch c& 100 km trd lai. Mot MAN thudng
bac gém hai hay nhiéu LAN nadm trong cing mot pham vi dia ly. Dé néi két
chc LAN thanh MAN cé thé sir dung: dudng truyén c4p so¢i quang, cong
nghe wireless bridge v.v... Thi€t bi mang do co quan dich vu cong cong
ho#c co quan cla ngudi sit dung s& hitu.

Junction
box

_ Antenna

| Head end

Internat

Hinh 1.5. Mot MAN xay dyng dya trén hé théng cable TV. - |

1.1.3.3. Mang dién réng WAN (Wide Area Networks)

WAN c6 pham vi rong 16n trong mét quéc gia hay gifta cdc qudc gia.
Cac WAN li¢n n6i cic LAN va tir cdc LAN cung cp truy xudt dén cdc may
tinh hay cdc server tai céc vi trf khdc nhau. Cic WAN 1a cdc mang cong
cong do céc cong ty hosc t8 chitc dich vu cong cong cung cdp. Nam 1976,
Uy ban tu v&n vé dién thoai vi di¢n qudc 1€ CCITT di ch4p nhan Khuyén
nghi X25. T d6 n6 trd thanh chuén sir dung rong rii nhét cho cdc mang
cong cong. Cic WAN duoc thist ke dé thyc hién cic cong viéc sau:

‘. Hola_lt.dgng\qua céc viing c6 tach biét 16n vé mat dja 1y..
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. Cho phép céc user ¢ th€ thong tin lién lac thdi gian thyc véi phau.
" e Cung c#p céc k€t n6i céc i nguyén xa vao céc dich vy cuc bo.
s Cung cdp cédc dich vu e-mail, WWW, FTP va cdc dich vu thvong mai
dién tir. '
D& n6i két cic LAN vA c4c mdy tinh qua WAN, thudng st dung
MODEM va Gateway. Cong ngh¢ WAN phé bién hi¢én nay van 13 chudn
X25 va céc phién ban clia n6, déng thdi xudt hién nhiéu chufn méi hi¢u qua
tion cdc WAN hien nay c6 thé ké dén: céc mang chuyén mach géi X253, céc
mang T & My, E & chau Au, frame relay, ISDN ...

Hinh 1.6a. K&t ndi modem thong qua mjt WAN co thé truyén dén
cd tn higu analog va digital.

~ MainFame I

Hinh 1.6b. K&t ni Gateway qua mdt WAN c6 thé trao d6i cac thong tin gilta cac LAN,
may tinh khéng tuong thich.
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1.1.3.4. Mang todn cdu GAN (Global Area Networks)

Mang c6 pham vi toan cdu k&t ndi giffa cdc chau luc. Thohg thudng
GAN dugc thyc hién théng qua mang vién thong va qua vé tinh.

1.1.3.5. Mang luu it SAN (Sfomge Avrea Networks)

LA mot mang chdt luong cao va dugc c4p rieng ding dé di chuyén dif
litu qua lai giita cAc server va cdc tai nguyén luu trit. Vila mot mang cdp
rieng tach biét, nén SAN trdnh dugc bat k¥ mét sy xung dot luu lugng nao
giita cdc client v server. Cong nghé SAN cho phép thuc hi¢n cdc két ndi
t6¢c 40 cao gifta server vdi thiét bi luu trlt, gilta cdc thiét bi luyu trit va gilta
cédc sever. Cic SAN cé cic dac tinh sau:

- Phdm chdt cao: SAN cho phép truy xudt day dia hay bang tir mot
céch déng thoi tir hai hay nhiéu server véi t6c d¢ cao, tang cusng
duoc hiéu sudt hé thong.

- Tinh khd dung: SAN duge xay dyng v6i kha nang chiu 16i, bdi dit
liéu ¢6 thé duge phan chi€u theo kiéu soi guong dé’n 10 km béng
cich sir dung mét SAN.

- Tinh khd trién: Giéng nhu WAN hay LAN, SAN c¢6 thé str dung mot
& cong ngh¢ khac nhau.

1.1.3.6. Mang ridng do VPN (Virtual Private Networks)

VPN 12 mot mang riéng duge kién tao bén trong mot ha tdng mang
~cong cong ¢6 sin vi du nhu Internet. Sir dung VPN, ngudi st dung cé thé
truy xudt vio mang thong qua Internet bing cdch xay dung mot “dudng hdm
b4o mat” (secure tunnel) giita PC clia ho va mét VPN router. Ba loai VPN
chinh 1a Access VPN, Intranet VPN, va Extranet VPN:

e Access VPN: cung cdp truy nhap tir xa cho céc nhan viéﬁ luu dong
va van phong nhd vao cic headquarter cha mtranet hay extranet qua
mot ha tdng chia sé. : '

o Intranet VPN: lién két cic vin phbng khu vuc - va & xa vio cic
headquarter cia mang noi b6 qua mot ha ting chia sé st dung cic
cdu ¢6 dinh. Intranet ch1 cho phép cdc d6i tuong nhat dinh truy XUudt.

» Extranet VPN: extranet lien két céc customer vao cdc headquarter
cha mang qua mot ha tdng chia sé sir dung cic cdu ndi ¢6 dinh.
_Extranet VPN cho phép cic user bt ky truy xudl.
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1.1.3.7. Intranet va Extranet

Mot céu hinh phd bién cita LAN 1a Intranet. Intranet 12 mang méy tinh
dva trén cong nghe Internet, giao thifc truyén théng TCP/IP, cic chudn Ia
web HTTP, HTML. Cic Intranet Web server khdc véi cic Web server céng
céng 9 ché tir bén ngoai phai c6 quyén va mat khdu phi hop méi c6 thé
truy xudt vio Intranet cia mot t6 chiic nao d6. Intranet dugc thiét k& sao
cho cdc user di dugce cdp quyén truy xuit cé thé vie mang LAN noi bo
chia mot 18 chitc. Bén trong mot Intranet cdc Web server duge cai dat trén
mang. K§ thuat browser dugc dang phd bién nhit d€ ruy xuit cdc dang
- thong tin nhu s6 13éu thuong mat, dé hoa, tai liéu van ban ... duge luvu giit
trong c4c server nay.

Extranet lién hé dén cic wng dung va dich vu cin ban dua vao Intranet
nhing dugc m& rong ra d€ cho phép truy xust c¢6 kiém sodt va bao ve dei
v6i cdc user bén ngodi. Do d6, mét Extranet 12 mot md rong clia hai hay
nhiéu Intranet v6i mot tucmg tdc bdo vé gma céc thanh vién,

1.1.4. BANG THéNG

1.1.4.1. Tém quon trong cda bing théng

Bang thong dugc dinh nghia nhu 12 dung lugng cia két néi. Dung luong
1a v&n d& ddi hoi ddu tien khi thyc hién cdc tng dung. Cic két néi hé trg
truyén e-mail, web thudng tr& nén qué tai khi ban thém qu4 nhiéu ing dung
trén mang.

_ Mang LAN vd WAN ludn c6 mét didu chung d6 1a sir dung khdi niém

bing thong thé hién cho dung lugng mang. Pay 12 kh4i niém co ban cha he -
théng mang nhung c6 thé gay khé khan cho ngudi doc ngay ti ddu, chinh vi
vay ching ta cdn hiéu r3 khdi niém bang théng.

Bang théng ding d€ xdc dinh bao nhiéu thong tin truyén tir diém nay’
dén diém khdc trong mot don vi thdi gian. Chiing ta ¢6 hai khdi niém cia
riéng tir bing thong, mot 12 ciia tin hiéu twong tr, con lai 13 clia tin hiéu sé.
Trong hé¢ thdng mang ban s& thudng gip khéi niém bang thong s6, va duge
g9i don gian 13 bang thong. '

Ban d3 biét don vj co s& miéu ta dong thong tin s6 truyén tir diém ndy -
dén diém kh4c Ia bit. Ti€p theo ban cén bi€t khdi niem dong thong tin trong
mot don vi thoi gian 13 bit trén glﬁy

Bit tren gidy la don vi cia bang thong. T4t nhién, néu truyén thong hoat
dong trén téc do nay, 1 bit trén giay, thi that 13 qud thdp, c tudng tuong
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ban truyén dif lieu tén ban dudi dang md ASCIL va dia chi phai mét vai
phiit. Dimg lo ling bdi bang thong thuc € bao gid ciing 16n hon con s6 d6
r&t nhiéu. : '

C6 hai loai tin hi¢u 1a tin hiéu tuong tu (analog) va tin hi¢u 56 (digital)T
Don vi co ban clia bang thong analog 12 herzt (Hz). Thong thudng, don vi
co ban cia bang thong analog cling duoc ding cho bang thong cua tin higu
digital. : '

Chinh vi vay, viéc hiéu rd khéi niém vé bang thong 1a hét sttc quan
trong khi nghién cttu mang vi nam 1¢ do sau day:

s Bang thong 1a hitu han. Bang thong bi gidi han ngodi bdi tai dudng
truyén con b cAc quy luat vat 1y, dudi day 1a mot s& vi du vé gidi
han cla bing thong: :

— P6i v6i Modem Analog: tIf kh4 1au, bang thong danh cho modem
analog dugc dua ra 1a 9.600 bps, dén nay, bang thong clia modem
analog dat téi t6c d0 33.600 bps va 56.000 bps (dudng load xudng) khi
k&t n6i Internet. Khdi ni¢gm modem ¢6 nghia 1a diéu bién va dai diéu
bi€n (Modulation va Demodulation). Modem ‘cho phép hai thi€t bi tao
ra thong tin s& (nhu may vi tinh) truyén théng véi nhau thong qua hé
th6ng twong ty nhu 1a he théng mang chuyén mach dién thoai PSTN
cong cong. Modem c¢6 rat ahidu wu diém nhu gia ré, dé dang caj dat
(Modem sit dung ngay duong day dien thoai c6 sén) va kha nang phé
bi€n rong rai. Nhung modem c6 mét nhuge diém séng con 46 1a 8¢ do
k€&t ndi thép. '

56164

kbps s6kbps [usually 46 kbps
Each way Downstream)
_: . ) »
56k Modem
Isp | Dl | PSIN | Dial.up analog lo0p J— e
sie | ™ | Switch 9 . m
33.6 Kbps upstream

_ ‘Hinh 1.7. M6 hinh truyén théng dang modem Analog.
. D6i v&i dudng truyén ISDN: ISDN 1a dich vu.thoai Ky thuat s6 sl
dung dudng cap ddng thoai ¢6 sénva c6 thé dugc sir dung dé truyén tin
‘hiéu thoai va dit lieu déng thoi. ISDN cho phép thong luong dit ligu
“truyén qua dat t6i 128 Kbps. Khong nhu modem chuyén déi tin hiéu s6
' tir mAy tinh sang tuong tf r6i truyén di, ISDN' truyén thing tryc tiép tin
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hiéu s¢ thong qua hai dang kénh ISDN, kénh “B” mang theo dit li¢u,
thoai, va c4c dich vy kh4c, kénh D mang theo thong tin diéu khién vi
tin hi¢u. ISDN c6 hai mufc dich vu, BRI (giao dién t6c 40 co sd) va PRI
(giao dién 16c 4¢ chinh). BRI chia 2 kénh B 64K va 1 kénh D thong
thudng danh cho céc dich vy gia dinh va céc doanh nghiép nhd. PRI ¢c6
thé ¢6 23 d&&n 30 kenh B va ting dyng cho s ngudi ding vo cing 1ém.
Bang thong clia ISDN 16n hon so v6i bing théng cha modem analog.

LOCAL :

AREA, '

NETWORK WNTERNET
? ISON ROUTER

Hinh1.8. M6 hinh truyén thong ISDN

- D6i v6i modem cép. Modem cdp sir dung cap mang thay cho dudng
day dién thoai. C4p mang cung cp bang thong 16n hon va c6 thé bnhan
dit 1iéu & 1.5 Mbps. T6c o df liéu nay 13 qué cao so v6i 16c 4o 56K
cfia modem analog tuwong ty. Nhung do ban ch#t cla cong nght nay, s6
ngudi sir dung mang s& giam xudng, thyc t& modem c4p chi sir dung cdc
hé théng cép dia phuong. Pay la cong nghé méi va mot vai hing da
chdp nhan c4c chuén giao thic modem cdp. o :

House - IV Sat .

_ Hinh 1.9, M& hinh truyén thong modem cép.

- D6i véi duimg truyén ADSL: DSL 1a cong nghé mang d&n thong tin
biing thong rong cao t6i gia dinh va céc doanh nghiép vira va nho thong
- qua he théng cédp dién thoai bing dbng truyén théng. Puong thue bao
k¥ thuat s& (DSL) cho phép t6c do truy suft moden analog tang cao hon
300 14n so véi hiu hét cic loai modem twong ty. Tir khi DSL hoat dong
dugce trén he théng cép dién thoai, h¢ théng DSL da dai quyét van dé



thét nut cé chai trong c&u tric cdp dién thoai. ADSL (dudng thué bao
s& bit 46i xing) 1a cong nghé cho phép truyén tin higu. s& bing thong
“rong cao trén dudng thoai c6 sén t6i cdc gia dinh va doanh nghi¢p. -
ADSL 12 bat 46i xtng & chd kénh truyén xudng cé béng thong 16n hon
'kénh truyén len. ADSL cho phép vra thoai vira truyén dit ligu. Hién nay
ADSL dua ra t6c 46 dua lén 1a 2 Mbps, xudng 12 10 Mbps va con 1i€p
tyc tang trong céc nam téi '

C.nm
gl

Voice Transmission

DataTranmum

Fibre Optic Cable

. Hinh 1.10. Mo hinh truyén thong ADSL.

1. Hiéu bi€t bang thong hoat dong th€ nao, va sy gidéi han cha nb s&
gidp ban tiét kiem duge khé nhidu tién. LAy vi du, gié ca nhimg lya chon
k&t noi Internet tir cdc nha cung c&p dich vy s& phu thugc vao bang thong 12
bao nhiéu, thisi gian si dyng bao nhiéu va nhimg yéu cdu ctia ban.

2. D&i vdi ngudi chuyén nghi¢p vé mang, ban s& ludn bi dodi héi phai
hiéu biét 16t vé bang thong va thong lugng. Chiing 12 céc trong s6 16n 4é
nhan bi€t mot h¢ théng mang hoat dong 16i wu. Hon nifa, 46 v6i ngudi thiét
k€ mang cla nhing mang cd s& méi, bang thong luon la diéu dugc xét dén
diu tién. S

3. C6 hai khéi niem 16n dé hiéu vé xa 10 thong tin. Thit nht 12 bdt ct
dang thong tin nao ciing ¢6 thé dugc lwu nhu mot chubi dai ky ty bits. Va
thit hai 13 viéc lvu trit 41 li¢u dudi dang bits.

4. Nhu cdu bdng thing khong nging gia tdng. S chuyén phét qua
mang da phuong ti¢n bao gbm céc ludng video va audio yeu cdu luong ¥6n
bang thong. Cic hé th6ng dién thoai IP dugc x4y dyng phd bién khép noi
ciing 1am tang nhu ciu v& bang thong.
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" 1.1.4.2. Dang tuong 1 cia bang thdng

~ Bang thong dé duge dinh nghia & trén nhu la mot lugng thong tin chay

'qua mot mang trong mot khoang thdi gian xic dinh. D& ¢c6 thé nhin nhan

tryc quan khdi niém bang thong trong mang, chiing ta s& thir lién hé véi hai

- dang dong chéy tuong ty 13 dong chdy cia nudc trong ong din va dong luu
' théng clia cdc phuong ti¢n giao thong trén céc lan dudng cao téc.

1. Bang thong gidng nhu tiét dién cia 6ng din. Mang 6ng cip nudc
dé&n timg nh2 va mang di phdn nuéc khéng ding t6i. Mang cdp nudc ndy
duge xay dung tir cdc Sng c6 dudng kinh rat khdc nhau. Ong chinh dudng

_kinh c6 thé 16n dén 2 m, trong khi Ong dén vao 4&n nha cha khdch hang sir -
dung dudng kinh cé khi chi ¢& 2 cm. Bé rong hay ti€t dién trong cta dng
chinh 13 kha ning mang nuéc cha éng. Do dé ¢6 thé hinh dung nuéc nhu 12
dit 1iéu cin truyén va tiét dién trong cua éng nhu 13 bing thong.

SAP I

CITRIX - T S o e T
W Y e, e o~ R,

* - e T AL — s I _'.v\

wen e e L T
B e %

Hinh 1.11. Béing théng bi6u dién dang éng.

2. Bang thong giong phu 13 s6 }an xe trén dudng cao téc. MOt he
théng dudng cao t6¢c thudng co nhiéu 1an xe. He théng cao t6c nay. lai duge
néi vao céc truc dudng nhd hon va it lan xe hon. Khi ¢6 mot s@ it cac
phirong tién tham gia giao thong trén dudng thi 14t ci déu cé thé chuyén
dong tu do. Khi ¢6 qud nhiéu phuong ti¢n tham gia giao thong thi ngay ca
dudmg cao t6¢ c6 nhiéu lan xe cling s& bi nghén va cham lai. Dic biét la khi
céc tryc dudng nhé bj nghén thi ¢6 thé din t6i sy tic nghén cla dudng cao
16c 16n va do d6 c6 thé gay tic nghén trén todn bo tuyén dudng. Mot mang
s6 lidu rét gidng he théng dudmg cao t6c & trén. Céc goi dit lieu gidng nhu
cdc phuong tién giao théng con bang théng thi giéng v6i s6 lan xe trén
dudng cao toc. -

3. Bang thong nhu 12 chit luong tiéng trong hé thong am thanh: Am

- thanh 13 thong tin, vi ch&t lugng ctia 4m thanh ban nghe thay 1 bang thong.
Khi ban lya chon chdt lugng cia-cdc bai hat trén dien thoai, AM radio, FM

radio, va trén CD-ROM, ban s& chon CD truée 16i dén FM radio, AM radio,
~ vacudi cing 12 trén dién thoai. Va bang thong thyc sy cho ting trudng hgp s&€
- 'Ia 20 KHz, 15 KHz, 5 KHz, 3 KHz. Ban nén nh6 ring thuc t€ bang thong Ia




gl, d6 12 s6 t6i da bits c6 thé truyén qua theo 1y thuy€t trén mét ving cho
truée trong mot khodng thdvi gian xdc dinh (duéi nhimg diéu kién cho trudce).

1.1.4.3. Bo}uang

- Don vj co bin cla bang thong trong cic hé théng s6 (digital) 12 bit/giay

 (bps). Bang thong 1a do dai lugng do ludng mifc thong tin hay s6 bit c6 thé
~ truyén ti¥ noi nay dén noi khdc trong mang trong moét khodng th¥i gian nao
d6. Bang thong mang thudng cé d¢ 16n hang nghin bit/giay (Kbps), hing
tridu bit/gidy (Mbps), hang ty bit/gidy (Gbps) vA tham chf 14 hang ngin ty
bit/giay (Tbps) tuy theo dudng truyén vat 1y va cong nghé¢ mang.

Mic dd bang thong va t6c 49 thudng bi ding lin 1on, nhung ching
khéng phai 13 mot. Thong thudng ngudi ta hay néi mét cach khong chinh
xdc 13 mot k&t ni T3 ¢6 bang thong 45 Mbps hoat dong véi mot t6c d6 cao
hon mot két n6i T1 cé bang thong 1,544 Mbps. Tuy nhién, néu chi ding
'mot lugng nho dung lugng thong tin thi ca hai loai két néi ndy s& truyén goi
dir lieu d6 dén dich v6i t6c do gdn nhu nhau. Do d6, can phai néi mot céch
chinh xdc 1a mot két n6i T3 c6 bang thong 16n hon mot két n6i T1. Trong
clng mot khoang th¥i gian, k&t n6i T3 c6 khd nang mang nhiéu théng tin
hon két n6i T1, chd khong phai 1a T3 ¢é t8c d6 cao hon T1. '

1.1.4.4, Céc gidi han

Nhu ¢3 thao luan & trén, bang thong bi gidi 'han bdi cdc dinh luat vat ly
va cic cong nghé duge ding dé dat thong tin 1én dudng truyén. Cu thé,
bang thong thay déi phu thudc vao loai dudng truyén ciing nhu cdc cong
ngh¢ LAN hay WAN dugc ding. Ban chit vat 1y cia loai dudng truyén (day
ddng xoén doi, cable déng truc, cable quang, khong khf) xéc 1ap gidi han
co bin clia khi nang truyén tin hi¢u trén Joai dudng truyén d6. Tuy nhién,
bang thong thyc sy cia mang duge xéc dinh bdi mét 18 hop cia dudng
truyén vat 1§ va cdc cong ngh¢ dugc chon d€ truyén tin hi¢u mang.

Vi dy, theo hiéu bidt hién hanh vé ban chat vat 1§ cla day cable UTP

thi bang thong ciia né c6 gidi han trén theo 1y thuy&t 1a 1 Gbps. Tuy nhién,

trén thyc t€ thi bang thong duge xdc dinh bai viec ding 10BASE-T,

100BASE-TX hay 1000BASE-T Ethernet vi khi d6 bang thong t6i da clha
cable UTP theo 1y thuyét s& 14n Ium lh 10 Mbps, 100 Mbps va 1000 Mbps.

'I 1.4.5. Théng lugng (+|r\rou9hpu+)

Nhu di dugc dinh nghia & trén, bang thong la lugng thong tin chdy xuyén
"qua mang trong mot khoang thdi glan xdc dinh. Mot LAN thong thutmg Tels)
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thé duge x4y dung dé cung dng 100 Mbps cho m&i méy tram. Nhung diéu -
ndy khong c6 nghia 12 m3i user c6 thé di chuyén thuc sy 100 Mb s6 li¢u qua
mang trong mét gidy trong diéu ki¢n thyc t&. Khi sir dung cdc chuong trinh
"do t&c do truyén tin trén mang ta théy téc d¢ truyén géi tin nhd hon con s§
trén va chju anh hudng cla nhidu diéu kién nhu chat lugng két néi mang,
dung lugng g6i tin truyén ... Ngudi ta thudng str dung khdi ni¢ém thong
lwgng d€ dac ta bang thong khi dung ciia mang.

Thong lugng 12 bing thong duge do thyc sy vao mot khoang thdi gian
d#c biét trong ngdy sit dung céc tuyén Internet dac biét va giita lic c6 mot
tap chc s6 lidu duge truyén qua mang. Thong lugng thudmg nho hon nhiéu
so véi bing thong thiét k& cia mang. Bing céch do thong lugng mot cch
thudng xuyeén, ngudi quan tri mang s& nhan thic duge céc thay d8i vé hi¢u
suit mang cling nhu 1a vé nhu cdu cia ngudi sir dung d€ c6 thé diéu chinh
mang cho phl hop. .

1.1.4.6. Thih todn truydn dit idu

Nhilng ngudi thi€t k& va quan trj h¢ théng mang phai dua ra cdc quyét
dinh vé bang thong, li¢u két n6i WAN trén mang c6 cén tang thém khi cén
sit dung cdc dich vy mdi, v6i nhiing {tng dung theo yéu cdu bang thong phai
nhu the ndo méi dép tng, hay c6 thé 1a mang tryc ciia LAN hién hanh cé du
bang thong d& hoat ddng t6t c4c dng dyng phuc vu.myc dich cong viec hay

" khong. Cau trd 1di cho céc vén d8 thyc t& nhw vay khong phai luon tim thy
mot céch dé dang, nhung luon bét dfu bing vige tfnh todn truyén dir liéu
~ don gidn. : ) ' |

Contention

Bandwidth I The WAN Pipe

Latency __
Hinh 1.12. VI dy minh hpa WAN bj thét c& chai.

Sir dung cong thic: thoi gian triyén T bing kich thuéc S ciia tap tin
chia cho bang thong BW, T = S/BW, cho phép ngudi guan tri mang ¢6 thé
d4nh gid duge phdn ndo hiéu sust clia mang. Tuy nhién, c6 hai diém quan
‘trong cfn phai xem xét dén khi thyc hi¢n tinh todn, d6 1a:

o Ké&t E;ué. chi 12 mot sy udc lugng Vi kich thuse S cia file khong bao
g6 bat ky thong tin overhead ndo duge thém vio trong qué trinh
., déng gdi.
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¢ K&t qua gén nhy 12 thdi gian truyén 16t nhat c6 thé dat duge vi bang
~ théng kha dyng Tu6n nhd hon gié trj bing thong 16i da theo 1y thuyét
-~ trén bilt k¥ mang ndo. C6 thé nhgn dugc céc uéc lugng chinh xéc hon
" héu sir dyng thong lugng thay cho bang thong trong khi tinh todn,

1:1.4.7. VEn 38 quén Iy biing théng

 Nhitng tng dung t6i quan trong trong cong viéc cin én dinh vé thoi
gian truy cap nhu VoIP hoic qué trinh giao dich trén mang cdn sy béo dam
vé bing thong. Viéc sit dung thiét bi hodc phén mém quin 1y béng thong,
cho phép ngudi quan tri mang d& dang va du quyén lyc 4é phan chia tai
nguyen mang dia trén nhimg wu tién vé cong viec va c6 thé dinh hudng,
diéu khién sir dung bang théng mot cdch hop 1y. Nhimg' tai nguyén. dng
dung trén mang WAN s& dugc t6i uu hod mot cdch hi¢u qué hon, trénh léng
phi khi cén phai sit dung viéc nang c4p t6n dudng truyén trong khi vin phai
thyc hién nhfing vu tién cong viéc khéc trén mang.

Vi cdc thist bi
hodc phdn mém
quan 1y  bing
théng, nhimg géi
tin ¢6 thé dugc
phan loai dya vao
dia chi IP, IP
subnet va s& cdng.
TCP/UDP. Thong .
‘thudng thiet bi ¢ -
hon 20 giao thifc
“thudng ding nhu
H.323,  Oracle,
V.V... H'ITP, FTP.

- Ngudi quidn trj -
mang c6 thé dinh
ra cdc chinh sich
dé€ bio dim 6n djnh
vad dat dugc bing
thong t6i da cho
viéc thu va phét déi
véi mdi mot ung , .
dung. Hinh 1.14. M6 hinh quén Iy bang thong
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- Ngudi quan tri mang c6 thé dijnh nghia 3 miic vu tign cho mbi mot
chinh sdch d€ ddm béao cdc géi tin cdn thiét duge thu nhan véi bang thong
" c¢6 s&n v6i t6c 46 cao nhit. Hon nita, m&i moét chinh sdch cé thé dugc dinh
nghia theo thdi gian ting gidm nam phiit khi chinh sdch 46 dugce Kich hoat.
Quan 1y bang thong gitp ngudi quén tri ¢6 thé do duge téc do. truyén trén
mang vA dugc glti thong bdo bing giao dién d6 hoa vé viéc bang thong di
dugc st dung nhu thé nao. Ngudi quan trj mang c6 thé theo ddi duge timg
hoat dong truyén din vdo ra cha cidc may ho#c theo céc dich vu mang.
Nhitng bdo cdo nay gilip ngudi quan tri d& dang hiéu va 44t lai bang thong
dé 161 vu hod va sir dung bang thong mot cdch t6t nhét.

1.2. KIEN TROC PHAN LGP VA MO HINH 0SI

1.2.1. KIEN TRUC PHAN LGP

Dé giam do phic tap clia viéc thiét k€&, cai diat mang, cdc meng may
tinh hién c6 déu dugc phan tich thi€t k€ theo quan di€ém phdn I6p
(layermg) Muc dich ctia méi 16p 1a cung cép mOt sd dich vu (services) nhat
dinh cho lép cac hon.

- M3i h¢ thiing trong mot mang déu c6 cfu triic 16p véi s6 luong, chiic
. nang méi 1ép nhu nhau. D 1iéu khéng duge truyén tryc tiép tir 16p thi i bén
hé¢ tho’ng ndy sang l6p i tuong Ung cua he thdng khic. Chi ¢ 16p thdp nhdt
- méi 6 lién ket vat Iy, cac 16p cao ho‘n chi 1a hen ké&t logic (ao). C‘ thiét bi
gii, dif liéu di tiy 16p trén xudng; _ben nhan thi nguoc lai, dir ligu @i tix dudi
1én nhd giao dién cha cap 16p ké nhau. M01 giao dlén quy dinh thong tin va
dich vy nao phai cung. cﬁp cho lé‘p tren né.

1.2.2. MC)HiNHOSI

D€ tranh tinh trang khong twong thich cila cdc he thdng khdc nhau, cin
xay dyng mot khung chufn vé ki€n tric mang 1am cin ci cho cic nha thiét
ké&. vh ch€ tao sdn phim vé mang. Hai muc tléu cdn dat duge trong mot
mang mﬁy tinh la:

. Imerconnectwity: giip k&t n6i cdc hé théng khéc nhau: dudng
truyén vat 1y (physical media), co ch€ déng g6i dir lieu (data
packaging mechanism) va dinh tuyén (routing)’ gilta nit ngudn va
dich. '

s Interoperability: giip dit liéu tuong thich gilta cdc may tinh, bit
chdp cdc mdy tinh c6é h¢ diéu hanh va ngon ngit khic nhau.
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Té chic ISO (The International Organization for Standardization) da
dua ra mot khung chudn vao nam 1984, goi la mo hinh tham chi€u cho viéc
két néi cdc he théng md OSI (Reference Model for Open System
Interconnection).

M6 hinh gém 7 16p, méi 16p 1a doc lap, khong phu thugc vao heé diéu
hanh va céc yéu t6 khac. M6 hinh cho phép ban nhan ra dugc céc chirc nang
clia mang dién ra tai mdi 16p. Quan trong hon, mé hinh tham chiéu OSI la
mot khuon méu gitp ban hiéu thong tin di chuyén xuyén qua mot mang nhu
thé ndo, quan sét cdch thitc ma thong tin hay cdc géi dit liéu di chuyén tir
mot chuong trinh ng dung nay xuyén qua moi trudng mang (day cép...) di
dén chuong trinh ing dung dang toa lac trén mot mdy tinh khdc trén mang,
ngay ca khi ngudi gui va ngudi nhan & hai moéi truong mang khdc nhau.
Hién nay mo hinh tham chiéu OSI da trd thanh mo hinh chinh thitc cho hoat
dong truyén thong mang. Mac du van tén tai cdc mo hinh khéc, nhung héu
hét cic nha san xudt déu lién hé cdc san phdm cta ho véi md hinh tham
chiéu OSI.

Hinh 1.15. M6 hinh tham chiéu 7 I6p OSI.
Trong mo6 hinh tham chi€u OSI mbi 16p m6 ta mot chitrc nang mang dic
biét:

e L6p 1,2, 3 1acéc 16p hé trg mang, ching quan hé véi moi trudng vat
1y ctia viéc truyén di liéu tur thiét bi nay sang thiét bi khac (dién, két
néi vat 1y, dia chi vat Iy, thoi gian truyén va do tin cay).

e Lép 5, 6,7 1a 16p hé tro Ung dung, chiing cho phép kha nang cung
lam viéc giita cac hé théng phdn mém khong lién quan dén nhau.

e L6p 4 lién két hai phan nhém trén va bao dam nhitng gi ma 16p thdp
hon truyén thi 16p trén c6 thé sir dung dugc.
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C6 thé nhan thdy céc 16p trén ludn thyc hién bing phin mém, cic
16p th4p hon 12 t6 hop phén cing va mém, riéng 16p vat 1§ hdu nhu toan
phdn cing. -

1.2.2.1, Chie ndng céce ldp
a) Lép vat 1y (Physical)

Gui va nhan céc chudi bit (Send and receive bit-stream), thuc hi¢n lién
ké&t phén cimg (co khi va di¢n) bac gbm miic dien 4p va sy thay déi dién 4p.
Té6c do truyén, khodng céch t6i da va tham chi cdc m6i néi vat 1y cling ndm
trong muc nay. L6p vat 1y chi 1am viéc véi tin hi¢u va méi trudng truyén.

b) Lép lién két dit li¢gu (Datalink)

Cung c4p mot kha ning chuyén dif liéu tin'cy xuyén qua mot lien két
vat 1y nhu phan chia khung dit li¢u (framing data packer), cai vao dia chi
dich va ngudn (destination and source addresses), cong tiéu dé (preamble),
ki€u khung dit liéu (franie type), ma sira 181 (checksum) vao g6i dit lieu dé
dam bao khung dif lieu duge truyén di chinh xdc. Vi thé, 16p ndy ding dé
tao dit liéu thanh frame va diéu khién truy xufit méi trudng.

Lép lien ket di lieu chia dyng hai 16p con: diéu khién lien ket logic
(LLC - Logical Link Control) va diéu khién truy nhap dudng truyén (MAC-
' Media Access Control). Dija chi céc thi€t bi phén cting chinh thyc 12 dia chi
MAC trong 16p ndy. Dia'chi vat 1y cling nim tai day, v 16p 1 chi lam viéc
duy nhét v6i dong bit. '
c) Lép mang {Network) - . |
Tim dudng di t6t nhat cho dir ligu tir nit A dén nit B (routing). K&t hop
véi 16p giao van dé d3m bao dit lieu duge phan phéi chinh xdc va nguyén
ven. Tic 13 16p mang ding dé chon dudng, dinh tuyén va dédnh dia chi.
' d) Lép giao vén (T ransport) -

_Phan chia dit ligu tit host truyén va tdi hop 4t liéu tai host nhan. Ranh
gidi 16p giao van va 16p phién xem nhu ranh gi6i giita giao thitc éng dung
(application protocol) va giao thifc 1udng dit liéu (data-flow protocol). Céc
dich vu tin cdy, phat hién 181, Khic phuc18i ciing nhu diéu khién ludng
thong tin dugc st dung triét dé. Chit lugng dich vu va dé tin cay 1a myc

tieu cin dat dugc tai 16p nay.
| e) Lop phién (Session) _
Thié&t 1ap, quan 1y, déng b va két thic cac phién thong tin gifia hai

" niit mang. K&t n6i nay c6 thé 1 hai chiéu khong déng thdi (kalf duplex)




hodic hai chiéu déng thdi (full duplex). Do d6 nhi¢m v cba 16p phien 12 -
hoi thoai. | - '

f) Lép trinh dién ( Presentation) L

~ Daim bio thong tin ma 16p tng dyng cla mot heé theng du cudi giri di
16p tng dyng ciia mot he théng khéc cé thé doc duge (data transfer syntax).
Né&u cén, 16p trinh dién thong dich céc dang dir liéu khac nhau thanh mot
dang chung. Vay chic ning 19p trinh dién 12 tao dang dif liéu chung.

g) Lép iing dung (Application)

Gén giii v6i ngudi ding hon hét, cung cdp cic dich vy mang bing
- céch tao ra giao dién giita ngudi sir dung voi céc ng dung nhu thu dién tr
(e-mail), truy nhap tai nguyén trén mang, truyén file, mo phong dfu cudi ...
Vi vay chitc ning 16p ing dung 12 trinh duyét Web. ' '

1.2.2.2. Pdéng gdi dit lidu (&cap&u/aﬁbn- Whrapping data)

Néu mot méy tinh A (host A) mu6n gui dir liéu dén mot may tinh B
(host B), dit ligu phai dugce déng go6i. Hoat dong d6éng gbi s& g6i dir lieu
cling céc thong tin giao thic cAn thiét (header - thong tin dia chi thém vao,
trailer...). C6 ndm buéc dam thoai dé€ géi dir ligu:

1. Xy dung dif liéu: cdc dang dif lieu khéc nhau, ching han nodi dung
mot email, cdc ky ty alphabet chuyén thanh dit li¢u dang chung (data) 4&
c6 thé di xuyén qua lién mang. o a

2. G6i dit licu 4é van chuyén ddu cudi-dén-ddu cudi: dit litu duge

d6ng g6i cho van chuyén lién mang. Bing céch phan doan dit ligu thanh cdc
 segment, chiic.néng van chuyén bio ddm ring dit liéu duoc ti€p nhan tai ca
hai dfu cba he thng. pEyEE TR e

~3.Gin dia chi mang vao header: di liew a4t vao g6i (packet) hay inot
datagram c6 chifa header mang véi ¢ dia chi 1ogic cha ngudn va dich. Cic
dia chi ndy gitip cdc thi€t bi mang g “¢4¢ g6i qua mang doc theo dudng .
e b goi.qus mang 82 |

4. Giéin dia chi cuchf vao header li¢n K€t dix lieu: mdi thi€t bj mang
phai duoc géi vio mot frame. Frame cho phép két n6i d€n thi&t bi mang k&
ti€p duge ndi ti€p tren lien k& M&i thie't bi mang trén dudng dan did chon

yéu cdu déng frame 4€ n6 két n6i duge dén thiet bj k€ 1i€p.
' 5. Chuyén aéi thanh chudi bit @& truyén: frame chuyén thanh chudi
bir a& truyén trén moi trudng. Cée header va trailer dugc them vao khi di¥
lieu chuyén xudng céc 16p trong mé hinh OSI. Chic nang dbng bo

R . 4
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(clocking) cho phép céc thi€t bj phan tach céc bit ndy khi chiing truyén
xuyén qua moi trudng. Luu ¢ 12 moi trudng trén lien mang vt 1§ c6 thé
thay d6i doc theo dudng din, Vi dy, mot thong diép e-mail ¢é thé bét ngudn
‘tir mot LAN, xuyén qua mang truc campus va di ra mot lien k&t WAN cho
dén khi 161 duge dich tren mot LAN khéc & cédch xa.

Application Data Stream - Application
Presentation Data Stream Presentation
Sesslon Data Stream Session
Transl"’“ L l.}ata_n.l.l'_lala '_ld_):i-.l_li'l e T‘r_‘msl:":""-
Network ' Network
Data Link _ Data Link
Physical 1000100101101 100001010 Physical

Hinh 1.16. Dong goi dir ligu.

1.3. TRUYEN THONG NGANG HAN.G (PEER-TO-PEER)

Theo kién tric phan 16p dit liéu tir h¢ théng git (nguén) dugc truyén
sang he théng nhan (dich) chi dugc thyc hién & 16p thdp nhat (vat ly) thong
qua dudng truyén vat 1y. Nhu vay hai h¢ théng néi ké&t v6i nhau chi o 16p
thdp nhdt m&i c6 lien két vat 1y, Cac 16p phia trén cha he théng giri Khong
thé truyén truc ti€p dir litu sang céc 16p d6ng mic & h¢ thong nhan. Muén
thuc hién trac déi thong tin giita cdc i6p déng mitc & hai hé théng cdn phai
tao ra mot lién két logic (lién két o) gilta ching.

P& cho dit lieu di chuyén tit nguén dén dich, méi 16p ciia mo hinh OSI
tai nguén phai thong tin v6i 16p ngang hang véi né tai miy dich. Dang
~ truyén_ thong ndy goi 12 truyén thong ngang hang (peer-to-peer). Trong
truyén thong ngang hang céc giao thiic ciia méi 16p trao d6i cac gbi thong
tin dugc goi 12 c4c don vi dit liéu giao thic PDU (Protocol Data Units). Mai
" 16p trén mdy tinh nguén truyén nhan cde PDU riéng clia 16p véi 16p ngang
hang bén may tinh dich. Trong qué trinh trao d6i thong tin, dif li¢u & mdy
tfnh nguén dugc chuyén tir ting cao xusng tdng thdp cho dén ting thap nhat
" va timg buéc dugc déng gbi réi chuyén qua dudng truyén. Mot don vi di
ligu giao thitc tdng i (iIPDU) khi chuyén xudng 15p (i-1) né duge coi la don
vi dit lieu dich vu cta 16p nay [(i-1)SDU]. Lop (i-1) ding dich vy déng goi
dat don vi dit lieu dich vu nay vao trudng dir liéu cua géi, réi thém vao cic
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thOng tin bé sung gém header, trailer ma ldp nay can thue hién chirc. nang
chia n6. Qui trinh cf ti€p tuc d&n 16p lien két di lieu. Lop vat 1y, 16p thép
nhét trong mo hinh OSI, lien két tryc 1iép qua dudng truyén, nén khong ¢
don vj dit li¢u giao thiic riéng nhu cdc 16p trén. N6 cung c4p dich vy ma hod
céc frame cia 16p lién két dit lieu thanh chudi bit nhj phan, truyén va nhén
cdc xau bit qua dudmg truyén va lién k&t phin cing ctia hé théng.

& mdy tinh dich, dit lieu dugc thu nhan & 16p vat 1y, duge chuyén timg
budc qua céc 16p trén. Cdc PDU khi qua mdi 18p, 16p d6 sé ti€p nhan phén
‘thong tin lién quan, tic 1a cdc header, trailer thudc 16p d6. Sau d6 né cét bd
header, trailer twong tng v chuyén dit lidu 1én 16p trén né. Qué trinh ci
ti€p tuc d&n 16p trén cling, dit liéu duge trd lai nguyén méu.

Muén biét rd thém vé cfu triic PDU va truyén thong ngang hang, ban
doc c6 thé tham khao & phén trinh bay vé 16p lién két dit li¢u, chuong III
cla tai liéu nay. & d6 s& trinh bay chi ti€t c4u tric mot frame clia giao thifc
HDLC (ttc PDU cha 16p lién két dit lieu, trong d6 trudng dif lieu 1a géi 16p
mang, dyoc déng gbéi bdi header, trailer clia 16p lién két dit ligu. & day cling
trinh bay céc thong tin trac déi qua lai giita 16p lien két dir licu 3 hai hé
théng ngudn va dich.

-Hast A Host B
“ Pﬂ
Application l | Application
Presentation . Data I Presentation

Session |4___..)..| Session

| Transport |(_w_.>| Transport

| Network J'———'.".e—";lﬂ Network

[ Datatink ]eeti2me8) 5[ DataLink
Physical |l o[ Physical

Hinh 1.17. Truyén_ thang ngang hang trong md hinh OSI.

1.4. MO HINH TCP/IP

MO hinh TCP{IP 1a mo hinh mang maiy tfnh cé klé'n trlic phan 16p, c6
lich sir phét trién lau d3i, duge sit dung hiéu qua va rOng rai nhat hién nay
véi tén g01 la mang Internet
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Vao cu6i nhimg nam 60 cha th€ ky truéc, moét co quan nghién cifu tryc
thudc chinh phi lién bang M§¥, Advanced Research Projects Agency
-(ARPA) tién hanh nghién citu, khai théc hang loat cdc cong nghé hién dai.
Mot trong s& &6 din t&i sy cdn thi€t phai thigt 14p mét mang dya trén cong
nghe chuyén mach géi (Packet-Switching) dé giiip ho ti€n hanh nghién citu.
Péng thdi mang thong tin nay ciing 13 mot phuong thife sir dung mang dién
thoai day sin c6 lic d6 dé két n6i céc nha khoa hoc va cdc nhan vién & céc
dia diém khdc nhau va cho phép ho cing 1am viéc trén mang. Két qua 1a
mang ARPANET ra d&i vdo cu6i nam 1969. Trong mot thdi gian ngin,
ngudi ta da thiét lap, x4y dung nén mot mang ludi c6 thé trao déi s6 ligu.

Tir 1971, mang ARPANET dugc chuyén cho ARPA quin ly. ARPA tap
trung vao nghién cifu thong tin vé tinh, radio va cong ngheé chuyén mach
g6i. Lic ndy ARPANET dang sir dung mét chuong trinh diéu khién mang
(Network control program-NCP). NCP nay (khéc v6i NCP cia IBM) rat han
ché& va do d6 han ch€ ning luc hoat dong cia ARPANET. Mang hoat dong
r4t cham va do6i khi khong 8n dinh. Nam 1974 ARPA quyét dinh tai trg cho
viéc xay dung va phat trién mot hé théng céc giao thitc méi nhim thay the
céc giao thic dang st dung. Két qua 12 da hinh thanh va phat trién céc giao
" thitc 1am nén tang cho TCP/IP. Vao khoang 1974-1975, TCP/IP déu tién
xudt hien. Dé€n 1975 Bé Quéc phong M§ (DoD) dat ARPANET dudi sy
quan 1y clia Cyc thong tin lién lac quéc phong (DCA) va tir 46 né trd thanh
" nén méng cla mang s& liéu quée phong (DDN). Tl 1978, TCP/IP lién tuc
~ dugc nang cdp va dén 1983 B¢ Quéc phong M§ chinh thitc cong nhan

- TCP/IP 1a chuén cho giao thiic duge str dung khi két néi v6i ARPANET.

TCP/IP duge phzit trién nhu 13 mot giao thic chuin md. Tt ca moi
ngudi déu cé thé sir dung TCP/IP mot cdch ty do. Day chfnh 1A mot yéu t&
dé TCP/IP phit trién manh m&. '

‘Mo hinh TCP/IP duge xay dung tr mot tap. hqp hon 100 giao thitc dé
- ket néi céc mdy tinh vho' mang Ten TCP{IP duge 14y tix hai giao thic quan

) trong nhét trong - t&p ‘giao' thifc dé “giao thic diéu khién truyén TCP

(Transmission control protocol) vh glao thlic Internet IP (Internet Protocol).
Vé cau trﬁc, mo hinh TCPIIP gdm 4 lép (hlnh 1.18):
- Iép ting dung (Apphcauon)
— 16p giao van (Transport) _
— 16p Internet (Internet)

16p truy nhap mang (Network Access)
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Romvore Accos

Hinh 1.18. Mo hinh TCP/IP.

Tir hinh 1.18 ta thdy m6 hinh TCP/IP c6 nhiéu nét tuong déng vdi mo
hinh OSI. Ching ciing dwgc x4y dung theo kién tric phan 1dp va tén cla
mot s6 16p sir dung giéng nhau, cing dua trén cong nghe chuyén mach géi.
Diéu d6 12 hién nhien, bdi 18 khi xay dung m6 hinh OSI, t8 chifc tiéu chuén
ho4 quéc 1€ (ISO) di dua trén cdc mo hinh mang: DECnet, SNA va TCP/IP

dé im ra mot s6 luat dinh ¢6 thé dp dyng mot céch téng qudt cho t4t ca cic
mang.

DE hidu 13 chirc nang c4c 16p trong mé hinh TCP/IP, ta hay so sdnh né
véi mo hinh OSI hinh 1.15

~ Lép tng dung trong m6 hinh TCP/IP c6 chitc nang tuong duong véi
ba 16p trén clia mé hinh OSI. Nhu vay chic ning cta 16p ing dung chia
TCP/IP kiém luon chifc ning ma hoé trinh dién va diéu khién d6i thoai.
L6p ndy chita mot s6 16n cdc chuong trinh ing dung nhir: FTP (giao
thiic truyén 1ep), HTTP (giao thuc truyén siéu van ban), SMTP (giao
thic truyén thu tin di¢n tir don- gidn) v.v.. . Ta $& ¢6 d;p dé cap dén
chiing & chucmg VI clia tai heu nay. '

- L6p giao van (transport) cé chic nang diéu khlén ludng, kiém soft
161, bao dim chét: lugng cia-dich vy. Hai giao thic sir dyng. &'16p nay 1a
TCP va UDP (User Datagram Protocol) “Gido thic TCP 12 giao thﬁc cb
lien k&, n6 c6 thé thyc hién vige truyén phét lgi ‘néu cin thist. Vi vay
né 1a gxao thie ¢6 40 tin cdy cao. Gido thic UDP duge xem 12 kém tin

cay-hon, né 1a giao thirc khtung l:len ke, khOng thé té1 truyén phét thong
tin.

~ Internet thuc hién viéc chia céc seglhent Cﬁa 'DC? thanh cdc géi va gii
.chiing tit bat ky mang n2o. M3i géi théng tin c6 thé d&n dich theo cdc dudng
khéc nhau. Giao thic dac biet kiém sot 16p nay 1a IP-(Internet protocol) ket
hop v6i mét s6 giao thitc khac nhu ICMP, ARP v.v... (s& dé cap & chuong 6).

Giao thic IP hé trg rét nhiéu giao thu‘c lién ké&t du' lieu. IP cé thé cung
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c4p moi dich vu cho cdc giao thifc giao van va moi dich vy Ung dung - -
mang nio. N6 1a mot giao thitc da nang cho phép cdc mdy tinh & bat k¥
noi dau déu c6 thé truyén thong vao bt k¥ thai di€m nao. Néi céch
khéc 12 bat ké mot mdy tinh nao déu cé thé trao d6i thong tin trén mang
Internet, chi cdn 1dp mang duge cai dat giao thire IP.

— Lép truy nhap mang (Network Access) bao gém cé phﬁn vat ly va
phén logic c4n thiét dé tao ra lién k&t vat 1y. N6 bao gém t4t ca moi chi
tiét trong cdc 19p vat 1y va 16p lien két dir li¢u trong mo hinh OSL

Qua phan tich vé chifc nang cdc 16p trong mo hinh TCP/IP, ta thdy
TCP/IP 12 giao thic clia cdc 16p trén, né duge cung cAp & dang phdn mém.
Thyc chit mo hinh TCP/IP chi gém ba 18p trén ciia md hinh da xét.

Thuat ngit Internet duge diing d€ chi IP 1A phén hitu co clia giao thic
TCP/IP. Thuat ngit Internet vin gitt m6i lién hé chat ché cda no véi giao
thitc TCP/IP cho d&n ngay nay.

Internet ngdy nay bao gém mot s6 16n cdc mang va hang triéu tri¢u
mdy tinh, trong d6 TCP/IP la chét keo két dinh ching lai. '

1.5. HE PIEU HANH MANG NOS (Network Operating System)

_ Muﬁn cho mdy tinh hoat dong ducrc cin ¢6 hé diéu hanh (OS) dé la he
chu’cng trlnh thyc hién céc chic nang sau:

. Déng vai tr0 trung gian va giao dlen giita ngudi sit dung va mdy tinh,
. Quén 19 Vi phan phéi céc tai nguyen clia ‘may tmh

. T61 u hoai vigo sir dl,mg tai nguyen cha mdy tinh.

Khi ghép néi miy tinh- thanh mang thi cling, c4n phai c6 he diéu hanh
'mang viét tét. m NOS: (Network Operaung System) Mot he diéu hinh mang,
ngodi; chﬁc nang v6n 06 cﬁ& mot he d.léu hhnh -con phai:

. Qué.n ly va' pha.n ph6i cac thl n,guyen dﬂng chung trén toan mang

. ’I‘huc hi¢n viec quén trj mang trong ddcé quan ¢ ngudi st dung, t6i
wu hoé hiéu sudt, vA dic biét 13 phai thyc hién c4c chinh sdch bio
mar. _ o o :

D4 thi€t k€ va céi dat mot he diéu hanh mang c6 thé thuc hién theo cdc
céch sau day: .

1. Ton trong tinh déc 1ap ctia cdc hé di€u hanh cuc b da c6 sén trén
m4y tinh cla mang. Khi d6 hé diéu hanh mang duge cai dat nhu mot tap
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cac chuong trinh tién ich chay trén cdc mdy khdc nhau clia mang. Cach nay
dé cai dat va khong vo hiéu héa cdc phdn mém da ¢6. Mudn vay cdn phai
cung cdp cho ngudi st dung mot tién trinh déng nhét, goi l1a agent, tao ra
mot giao dién ddng nhat vai 14t ca cac hé théng cuc bd. Agent quan 1y mét
co s& dit litu chifa cdc thong tin vé cdc hé théng cuc bo va vé cdc chuong
“trinh, dif li¢u cha ngudi sir dung. Viéc cai dit mang bac gém hai cong vige
chinh 12 thi€t k& ngdn ngit 1énh va cai dat agent.

2. M6t céch khdc 12 bd qua he diéu hanh cuc bd dd cé sdn trén mday va
cai dat moét hé di€u hanh thudn nhét trén toan mang. Cich nay néu thuc
hién dugc thi 14t nhién 12 rét 161. Tuy nhién 12 s& ¢é nhiéu khé khan va phic
tap. N6 ¢6 thé dugc thyc hién theo hai m6 hinh Ia: M6 hinh tién trinh va mé
hinh d6i tugng.

¢ Theo mo hinh tién trinh, méi thi nguyén dugc quéan 1y boi mot ti€n
trinh va hé diéu hanh mang diéu khién su tuong tdc gifta cic tién
trinh dé. Nhiém vy then chét 1a xay dung co ché lién lac giita cdc
ti€n trinh.

* Theo mo hinh dé6i tugng, méi d6i tugng ¢é mot kidu biéu dién va
mot tap cdc thao tac cé thé thuc hién trén né. Dé thie hién mot thao
tdc trén mot d&i tuong, mot tién trinh clia ngudi st dung phai ¢d gidy
phép d6i vai d8i wrong dé. Nhiém vu ciia he diéu hanh 14 quan 1y cac
“gidly phép” va cdp cdc “gidy phép” nay cho céc tién trinh. Van dé 1a
cac giay phép cin duge luu chuyén sao cho moi tién trinh déu cé cd

. hoi nhan duge, nhung nhitng ngudi khdc khong thé ur tao ra duge
ching.

Cho dén gin day, phdn mém diéu hanh mang chi 12 phédn thém vao cidc
hé diéu hianh sin ¢6. Mot s6 hé diéu hanh vi du nhu UNIX va Mac OS cé
sdn cdc chiic nang cia hé diéu hanh mang. Mdy tinh ¢4 nhan trong mang
thuc chét chay ca hé diéu hanh cho mdy don 1é v hé diéu hanh mang. Hién
nay cdc hé diéu hanh mang théng dung c6 thé ké dén Novell Netware,
Artisoft's LANtastic, Microsoft Windows Server vh Windows NT.
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Chuong 2
MO HINH OSI

Trong chuong trudc, ching ta di trinh bay mot cdch so lugc mo hinh
OSI 7 16p. Day 12 khung chudn dé ISO va céc 16 chic chudn héa khic ti€p
tuc phdt trién va xay dyng cac chudn lién quan dén cdc 16p. Trong chuong
nay, ching ta s& ldn lugt khao sdt cac 16p ctia mo hinh théng qua céc san
phdm chuén héa lién quan dén cic 16p.

2.1. LOP VAT LY

Lép vat Iy cung cip cdc phuong tién di¢n, co, chiic nang thi tyc dé kich
hoat, duy tri, giai phéng lien ket vat 1y gitta cdc tdng. V& phuong di¢n dién:
lién quan dén biéu dién cdc bit qua mic the. V& phuong dién co: lién quan
dén chufin giao dién v6i moi trudng truyén. Vé thu tyc lien quan dén giao
thitc diéu khién viec truyén cdc xau bit qua moi trudng vatl1y.

Lép vat 1§ 12 16p thdp nhdt, khong ¢6 PDU ... cho tdng vat 1y, khong c6
phdn header chita thong tin diéu khién, dit lieu dwgc truyén di theo dong bit.

2.1.1. MOI TRUSNG TRUYEN DU LIEU

1. Truyén dir liéu s6, giao dién va modem

Muén truyén di lieu s6 qua dudng lien két, phai diéu ch€ mot tin s6
séng mang truée khi gin qua dudng dién thoai, viéc ndy thyc hién bdi moét
giao dién (Interface). -

Vi giao dién khong sin xuft sin nen cdn quy dinh chat ch& thanh tiéu
chuén:

- Co khi: bao nhieu s¢i day dé truyén.

- bién: t4n s6, bién do va pha.

- Chifc nng: vai trd cla timg sgi day din.

Nhitng quy dinh nay dugc dua vao lam viéc &16p 1 - 16p vat ly.
Truyén dii li¢u sé

Hai phuong thic 1 truyén song song va truyén ndi tiép.
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- Truyén song song: st dung n sgi day d€ truyén n bit 1 1dn. U'u diém la
t6¢c do cao, nhuge di€m la gid thanh cao vi diing n soi day, chi dp dung v6i
khoang cdch nho.

- Truyén néi tiép dong bo va khéng déng bé: truyén néi tip bit nay dén
bit khdc trén 1 sgi day. Uu diém 1a giam gid thinh véi mot kénh truyén,
nhuge di€m 12 phai ¢6 thi€t bj bién déi gilta thiét bj gl v6i dudmg truyén,
dudng truyén véi thiét bi nhan.

+ Péng bo

-Chudi bit tap hop thanh cdc khung dai hon gém nhiéu byte, khéng ¢6
khe giita. . ‘

Mudn gii thanh ting bé riéng biét, thi khe h& phai duge 14p ddy bai bit
"0" va "I" theo tuln tu dic biét (kénh im ldng). Thiét bi nhan tinh s6 bit
truyén téi va nhém lai thanh cic don vi 8 bit.

Phéi hop thdi gian gilta noi truyén vad nhan: khi truyén, noi gui
truyén mot s§ ky ty déng bo trudc khi truyén. Nhd théng bao ndy, noi
nhan bi&t duge sau dé cé dif lieu va thuc hién thao tdc déng bod d€ chuin
bi nhan dir lidu.

+ Khong déng bo

Nhém 5 + 8 bit dir liéu, déng thanh khung SDU (Serial Data Unir):

Dit liéu.
1 bit Start: luén ¢ miic thé thép.
1 hoac nhiéu bit stop: miic thé cao.

Gilta cdc khung c6 khe hd thoi gian, 40 kéo dai clia khe khong xéc
dinh, suy ra thé hién sy truyén khong déng bo giita cdc byte, nhung ban
than n¢i b 1 byte 1& cé déng bo. Thiét bi nhan dbng bo tai lic bit ddu nhan
1 byte mdi. Khi tim nhan dugc bit start, né 1ap thdi gian va bét ddu tinh s6
bit truyén t6i. Sau n bit, né lai tim nhan bit stop. Khi d6, né 1ién bd qua cdc
xung di t6i cho dé€n khi nhan ra bit start mdi.

Dé ting cudng do tin cdy, thudng bd sung 1 bit goi 1a bit chin 1é
(parity bir) vao cubi dit lidu va trudc bit stop, dé€ kiém tra dir lieu duge
nhan cé chinh xdc hay khong.

Truyén khong déng bo cham, nhung gid thanh ha va hiéu qua.
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Giao dién DTE va DCE

Cic chudn DTE - DCE quy dinh cdc dac diém vé co khf, dién va
chifc nang cia két ndi gita DTE va DCE

DTE

Hinh 2.1. M6 hinh DTE - DCE

DTE (Data Terminal Equiment - Thiét bi cudi dir liéu)

La noi san sinh, xit 1§, glti/nhan tin hiéu s&. Vi dy mdy tinh 12 mot DTE.
DTE khong thé truyén tin hiéu dang tuong tu ma phai théng qua DCE.
DCE (Data Circuit Terminating Equiment - Thiét bi mach cudi dir liéu)

La thi€t bj trung gian c6 thé truyén/nhan tin hieu twong tu/sS, bign doi
AD, DA. Vi duy trong truyén thong, phé bi€n nh4t 1a modem.

- 3 mot mang, DTE phét di lieu s& chuyén vao DCE. DCE bién déi dit
liéu thanh dang thich hop cho méi trudng truyén va gt t6i DCE khéc trén
mang. DCE thit 2 nhan tin hiéu tir dudng truyén, bi€n ddi trd lai dang ¢ thé
dung duge cho DTE ciia né.

Giao dién DTE va DCE

C6 nhiéu chuén da dugce phét trién quy dinh viéc két ndi DTE va DCE.
Chudn ra d&i va st dung rong rdi nhat 1a RS-232C.

RS-232C:
Quy dinh nhu sau:
- V& co khi: Dang 4 cim 25 ti€p diém DB-25.
- V& dien: M2 hod diing NRZ-L
Quy dinh mitc dién 4p: tir -15Y dén +15Y
Logic "0": tir +3¥ dén +15Y
Logic "1": tit -3¥ dén -15Y
Ving khong xdc dinh: tir -3Y dén +3Y
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sy Lot 0 1 | 0
v /7 ™~  Viing thd dugc phép
+3
N
-3Y Y Viing
[ — Vung thé duge phép \ khéng
15V xac dinh

Buéc 1
Chufin bi

Budc 2
S&n sang

Budc 3
Thiét 1ap

Budc 4
Truyén
ai lidu

Budc 5
Xéa

Hinh 2.2. Quy dinh vé dign cia chudn RS-232C.
- Quy dinh chifc ning:
Cé 4 trong s6 25 sgi day cha RS-232C duge dung cho chitc nang dir

lieu. 21 sgi day con lai dwoc dy trit cho c4c chiic nang dinh thdi, diéu khién,
n6i 44t va kiém tra.

Té6c do bit RS-232 quy dinh cyc dai 12 20 Kbps, trong thuc t€ thudng
vuot hon.

Két néi tuyén hai chiéu dong thoi (Full Duplex)

o 1 o 1| Budel
1e e 7 7e e 7 Chuéin bi
20 * 20 0% * 20| Budc2
g * g L + g| Sinsang
44 . 4 Song mang J ae -
5e * 5 Séng mang 4., e 4| Bude3d
8 . 8| - 5 —e 5| Thidtlap
2, . 2 Dit liéu 3, e 3
24 . s 24 174 .17 Burdic 4
34 . 3L Dit lidgu 2. e 2 Tl_-u;?én
17 017 2, o 24| dElidu
44 gg s 4 Ngit séng mang B* Off * 3
5¢ Off * 5 Ngit abng mang 4 og s 4 Bx-rac 3
ge * [* 5e o s 5| Xoa
__J \ ___J ./
Céc chan ~
1: Che chén 2: Dir lidu duge gl

3: Dit lidu dugc nhén .
5: Dd dléu kidn dé nhan dir lidu
7: N&i a4t
- 8: Phét tin higu dudng day da nhén

~ 4:Y8u cBu gl

6: DCE sn sang
20: DTE d4 nhan

Hinh 2.3. K&t néi hai chiu d8ng thoi
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DCEs 1a cdc modem, DTEs 14 cdc mdy tinh. Hoat dong gém 5 giai
doan. Truyén hai chiéu déng thdi nén hé théng cé tinh canh tranh, tuy
nhién mét bén duogc quy wde 12 khdi dong, mot bén tra 19i.

Buéec 1: Sy chudn bj cia giao dién cho truyén théng, chan 1 (che chdn),
chan 7 (noi ddt) gita cdc méy tinh DTE véi DCE tuong tng.

Budc 2: Bio dam cho ca 4 thiét bj déu sin sing.

DTE gti tin hi¢u DTR (Data Terminal Ready) & 16i 20 bio cho DCE né
da san sang truyén tin.

DCE nhan DTR va tra 1&i tin hiéu DSR (Data Send Ready) tai chan 6
bdo ring d4 sdn sang nhan dit lieu.

Budéc 3: Thi€t 1ap két ndi vat 1y gitra modem nhén vd modem giri.

Bén guwi: DTE gii RTS (Request To Send) tai chan 4 t61 DCE cla né
thong béo yéu cdu glri. DCE nay truyén séng mang dén modem nhan dang
im lang.

Bén nhdn: Khi modem nh4n phét hién séng mang nay, né kich hoat
chan 8 bédo tin hi¢u dudng diy did nhan dugc cho DTE nhan ring phién
truyén thong da bat ddu.

Bén gui: DCE sau khi giri séng mang di, lién kich hoat chan 5 gtti CTS
(Clear To Send) théng bdo cho DTE cia nd ring né di 1am sach, sin sang
d€ nhan di liéu truyén.

Bén nhdn: DCE bén nhan ciing thyc hién bude tuong ty.
Budc 4: Truyén dit liéu

Méy tinh giri bat ddu truyén dit liéu t6i modem cilia né qua chan 2 hd tro
bdi xung thdi gian chan 24. Modem bién d8i tin hléu sd thanh tuong ty va
glti ng.

Modem & xa khoi phuc lai tin hiéu thanh dit liéu s6 va chuyén vao mdy
tinh ciia n6 thong qua chan 3 véi sy hé trg ciia xung thdi gian tai chan 17.

Ciing tai théi diém nay, mdy tinh nhdn c6 thé thuc hien viec giri dit lieu
qua chén 2 véi xung thdi gian hd trg chan 24. Qua trinh tién hanh tuong ty
nhu mdy tinh giri trén. Nhu th€, thuc hién duge kha ning truyén hai chiéu
déng thdi Full Duplex.

Budc 5: Khi ca hai phia da hoan tat truyén thong, ca hai may tinh déu
ngimg kich hoat RTS, modem ngimg phét tin hléu song mang phat hién
- dudng day va tin hiéu CTS cia chiing.
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Null Modem

Khong cén ding modem c& thé két néi hai thiét bi s& twong thich trén
khoang cdch nhé. Khi d6, cidn n6i chéo cdc s¢i day (chan 2 cha DTE nay
v6i chan 3 cia DTE kia va nguge lai). S

20 +—— ) —e 20
sg_j . :—. 8

4 o] L 4
L Dy
B ™ 3

20— |—e 2

g ef——"11_,

N T *
171 17
DTE DCE

Hinh 2.4 - ©du néi cap kigu Null Modem

Ngoai RS-232C, c¢on nhiéu chudn khdc nhim két n6i DTE vai DCE:
RS-232, RS-449, RS-422  RS-423, RS-530 d&u 12 cii ti€n cia RS-232C.

Ngoai ra, X-21, X-25 khong nhimg ding & k&t ndi DTE va DCE ma
con dé k€&t néi va hd tro truyén thong t6c dé cao cdc dif lidu s8.

M odém

Modem 1a k&t hop clta Modulator (s6¢ —» tuong tu) va Demodulator
(twong tv — s6), diing két ndi mang qua dudng dién thoai. Modulator su
dung c4c phuong phap m3 hod ASK, FSK, PSK, QAM dé diéu ché.

Téc dé truyén: Tdc d6 dit liéu cha mot lien két phu thuge vao loai ma,
khoang thdi gian clia tin hiéu, gi4 tri dién 4p st dung va tinh chét vat 1y clia
moi trudng truyén,

Tang t6c d¢ séng mang c6 thé tang t6¢ do truyén dir lieu. Tuy nhién,
méi trudng ¢6 anh hudng 16n nhat vi tinh ch4t dién cla né chi ¢6 thé nhan
mot gidi han nhit dinh cdc thay déi tin hiéu trong 1 giay. Tin hiéu qud
cham s& khong thé virgt qua dién dung cha dudng truyén, cdn qué nhanh cé
thé bi can trd béi d6 cam img dudng truyén. Khoang gidi han tdn s6 trén va
duéi cua dudng truyén goi 1a do rong bing clia kénh.
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Céc dudng day dién thoai c6 thé mang tdn s6 600Hz - 3000Hz, d6 rong
bang 1a 2400Hz, sir dung dé€ truyén tiéng néi. Hién nay, mot s6 dudng dién
thoai c6 d6 rong bang 16n hon. N6i chung do rong bang ciia tin hiéu modem
phai nhé hon 2400Hz nay.

Bang 2.1 - Tém tét t6c do bit cuc dai v6i dudng dién thoai hai soi xoén

ASK, FSK, 2-PSK 2400 1200
4-PSK, 4-QAM 4800 2400
8-PSK, 8-QAM 7200 3600
16-QAM g 9600 4800
32-QAM 12000 6000
64-QAM 14400 7200
128-QAM 16800 8400
256-QAM 19200 9600

Ciac chuidn modem: 2 chudn tiéu biéu Bell modems do cong ty Bell
dua ra nam 1970, sau d6 hoi truyén thong qudc t& tao ra ITU-T modems.

Bell modems

Modems loai 103-113: 12 san phdm thuong mai s6m nhdt, truyén hai
chiéu déng thoi qua 2 sgi day dién thoai xodn, duing ma FSK.

Téin s6 noi goi:  1070Hz - logic "0" Tén s6 tra 13i 2025Hz - logic "0"
1270Hz - logic "1" - 2225Hz - logic "1"

Ngoai ra, modems loai 202, 212, 201, 208, 209 dugc phat trién tir san
phdm ctia Bell.

ITU modems:
G6m hai loai: loai tuong duong modems Bell va loai khong tuong duong.

Bang 2.2. Loai ITU modems tuong duong Bell modems

V21 103 300 300 FSK
V22 212 600 1200 4-PSK
V23 202 1200 1200 FSK
V26 201 1200 2400 4-PSK
N 208 1600 4800 8-PSK
V29 209 2400 9600 16-QAM
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- Loai khong twong dwong:
+ V22 bis: modem 2 16¢ d¢ 1200bps diing ma 4-DPSK (Diffirential PSK
- khod dich pha vi phdn) va 2400bps diing ma 16-QAM: baud rate 13 600.

+ V32 bis, V32 Terbo, V33, V34 c6 t6¢ do tuong tng 14000bps,
19200bps, 28800bps.

Céc modem keét hop véi viec nén dit lieu 1am t6c do bit ¢6 thé tang 1én
tir 2 dén 4 1an. Ngoai ra, ngay nay cdn c6 modem théng minh, 1a modem c6
thé 1am dugc nhiéu viéc hon, chita phin mém hd trg nhiéu chirc nang, ching
han tré 131 va quay s& ty dong.

2, Méi trudng truyén

Mot mang mdy tinh hoat déng t6t phai duge xay dung trén co s& mot
nén méng vimg chic, trong mo hinh OSI la dudng truyén vat Iy. Toc do
truyén, d¢ chinh x4c, tin cAy vA an toan mang ciing dugc quy dinh chi ye'u
b&i 16p vat 1y nay. Hai loai dudmg truyén:

- Duedng truyén hitu tuyén: cdp d6ng truc, d6i xoén va cdp sgi quang.

- Duong truyén vo tuyén: radio, séng cuc ngén va tia héng ngoai.

Moi truong truyén hiru tuyén

Chia lam 3 loai gém cép sgi x04n, cdp déng truc, cdp quang. Cép soi
xodn va cdp déng truc 1a kim loai, nhan/truyén tin hiéu dang déng dién.
Cdp sgi quang 12 thuy tinh hodc ch4t déo, nhéan/truyén tin hiéu dang séng
anh sdng.

Cdp soi xodn (Twisted Pair Cable)
C6 haidang: - Cép xoén khong boc kim (Unshielded) UTP
- Cép xodn c6 boc kim (Shielded) STP
- UTP
- La'loai phd bién nhét rong truyén thong, khoang tﬁn s6 100Hz + 5MHz,
thich hgp cho ca truyén dir liéu va giong néi.

- Cép UTP c6 4 doi day, mbi doi day duoc xoén lai, méi day c6 16p vo
cdch dién v6i mau sic rieng. Néu céc soi day khong xoén, nhidu dién tir c6
thé gay ra & médi soi day khac nhau, din dén 1am héng tin hiéu. Con khi hai
soi day xodn lai (tir 2 d8n 12 xoén / 0.3m = 1 foot), méi day chiu tap nhiéu
nhu nhau nén cé kha nang triét tiéu tap nhidu. Cang nhiéu vong xoén trén
mot don vi 40 daj, tap nhiéu cang dugc giam.
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tdng cong = 16-12 =4

¥ 16
Noi nhan
A 12

Nguén tap Anh huéng cda tap 4m
(P téng cing = 14-14=0
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Nguén t;g;@ Anh hudng clia tap 4m
Z
I/

B

Noi nhan

Hinh 2.5. Anh hudng cia tap &m 16n cép khong xodn va cap xodn.

- D€ giam xuyén am giita cc doi day, s6 14n xoén trong cic doi day 1a
Khéc nhau. Cic doi day c& 22 hay 24, ud khing 100Q.
- UTP c6 dudng kinh x4p xi 0.43cm, kich thude nho rat tién cho viéc

lap dat. UTP dugc sit dung ngdy cang nhiéu, ¢6 thé duge ding v6i hdu hét
cédc kién tric mang.

Pl day xodn

V4 boc cach
dién

4 déy mau - .
sécfﬁhécynhau RJ-45 Connector

Hinh 2.6. UTP, t8c d6 va théng hgng 10-100Mbps, chidu dai t6i da 100m.

- UTP ¢6 nhiéu wu diém: gi4 ré, mém déo, d& cai dat, dic biét 1a dudng
kinh nhé nén khong chim nhiéu khong gian trong cdc 6ng dan. Khi cép
UTP lip dat diing ddu n6i RJ-45, cdc ngudn tap 4m duoc giam ddng ké, mot
k&t ndi chac chén rat dé& thyc hién. UTP loai t6t duge diing trong cdc mang
LAN (Ethernet, Token Ring...).

- Nhuge diém: dé bi anh hudng bdi tap am dién hon cic méi trudng lap
mang khdc. Khoang cich giita cdc diém cdn khuéch dai tin hiéu ngén hon
so véi cap dong truc va cdp quang.
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- Phan loai UTP: chia 5 loai theo chat lugng:
+ Loai 1: Ding cho dién thoai, t6t cho ti€ng néi.
+ Loai 2: Cao cp hon, truyén ti€ng néi va dir lidu & t6c do 4 Mbps.
+ Loai 3: Yéu cdu it nh4t xoén 3 14n/0,3m, t6c do truyén 10 Mbps,

12 cdp chudn cho hé théng dién thoai ngay nay.

+ Loai 4: Yeu cdu it nhét xodn 3 14n/0,3m, t6c do truyén 16 Mbps.
+ Loai 5: T6c d6 100 Mbps.

STP

- M&i doi day phia ngoai bao boc bing kim loai mdéng hoac kim loai tét
thanh ludi d€ cdch ly. Phén boc kim n3ty néi dat, nham ngan chin sy tham
nh4p cla tap 4m dién tiY, tieu diét duge tiéng vong tir dudng day nay sang
dudng day kia. B6n doi day lai dugc boc trong moét bén ludi bang kim loal.
STP 1a loai cdp 150Q.

- Theo dic ta cho lip dat mang Ethernet, STP giam dugc cdc tap am tir
bén trong va ca bén ngoai cip. STP mac dii ¢& ging bao vé chéng lai t4t cd
céc tap am tif bén ngoai t6t hon nhung dat tién va khé lap dat hon UTP.

Véboccach VO bockimbaongoai/ . DOidayxodn

4 cap day mau séc
khac nhau -

Hinh 2.7. STP, t6c d6 va théng lugng 10-100Mbps, chifu dai t5i da 100m

Cap dong truc

- C6 thé truyén dugc tdn s6 cao hon cdp xodn doi, tir 100KHz + 500MHz.

- Cép gbm mot soi 18i kim loai rdn & trung tam, ngodi 1a 16p v6 céch
dién, ti€p theo 1a 16p vd din kim loai hay sgi kim loai dan lai. Lép nay
chén tap 4m, vira 1am day dén thit hai d€ hodn chinh mach, dugc bao bang
mot vo cich dién. Toan bo cable duge bao vé bing moét vo nhya.

- Trong mang LAN, cdp déng truc c6 vai wu diém. N6 c6 thé chay
duwoc mot khodng cdch khd xa ma khong cén bom tin hi¢u nh& céc

repeater (thiét bi t4i sinh tin hiéu). N6 ré tién hon cdp quang va 12 mot k¥
thuat phé bién.
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BNC connector

Hinh 2.8. C8u tao cap ddng tryc.
. Céc chuin cla cdp déng truc: Phén loai theo ndng sudt chi phoi vo
tuyén (Radio Goverment Rating - RG) '
+ RG-8, RG-9, RG-11: ddng cho Thick Ethernet
+ RG-58: ding cho Thin Ethernet
+ RG-75: ding cho TV cép.

- D& lip dat va gia thanh 1dp dat ré, nhung cdn luu ¥ ludi kim loai bao
quanh day din céu thanh mot nira mach dién nén phai dic bigt cén than
dam bao né ti€p dat. Didu nay rat khé thyc hien hoan hao nén mic di
dudng kinh nhd (0,35cm), Thinnet vin khong dugc sit dung lau dai trong
cdc mang Ethernet.

Cdp soi quang

- Hoat dong & t4n s6 rét cao so voi cap kim loai.

- Cap quang st dung co ché phan xa toan phén déin dudng tia sdng qua
_ kénh. D6 1a sgi thay tinh hodc chét déo, bao boc boi ciing blng thiy tinh

hay chat déo c6 chi€t sudt thdp hon, ché tao dam bao ¢c6 xay ra phan xa
toan phén.

- C4c hinh thic truyén:

+ Da mode: Nhiéu tia séng tir ngudn truyén qua 15i theo cdc hudng
khdc nhau, ty thudc céu tnic 16i. Chiéu dai t6i da clia sgi da mode 2000m.

+ Don mode: 12 sgi c6 dudng kinh 13i db nhd, su chénh léch chiet
sudt giita 16i va 16p phit rdt nho. Do vay chi nhimg tia ndm sat truc 151,
tyong Ung v6i mot mode lan truyén duy nhat ¢6 thé lan truyén gisi han
trong 18i. Su truyén cdc tia hdu nhu giéng nhau, c6 thé bd qua sy tré gitfa
chiing. Céc tia dugc nhan cing nhau, t8 hop lai ma khong mét tin hi¢u.
Chidu dai t6i da cua soi don mode 3000m.

- Uu diém cép quang so v&i cap xodn va cap déng truc:

+ Chéng tap 4m t6t Vi can nhiéu tir 4nh sdng bén ngoai di bi chan lai.



+ ft 1am suy giam tin hiéu, c6 thé truyén hang cay s¢ ma khong cdn
khué&ch dai.

+ Do rong bang cao hon.
- Nhuoc diém: gid thanh cao, cai dat bao dudng phitc tap, dé vo.

e
_’_’-""J“ Jacket -F""t:u;:hi!::‘::l fura
T ey
‘“ ].," ol b ‘
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Hinh 2.9. Céu tao cap quang
3. Tin hiéu dién va an toan dié¢n trén mang
Sur lan truyén tin hiéu trén mang

Khi NIC (Network Interface Card) dat mot dién 4p hay xung énh sang
vio méi trudng vat 1§, xung nay tao cc séng di chuyén doc moi trudng. Su
lan truyén 13 toin b6 nang lugng, dai dién cho bit 1, di chuyén tix vi tri nay
sang vi tri khdac. T6c do lan truyén phu thudc vao vat ligu, kién tric moi
trudmg va cdc tdn s cla cc xung tin hiéu.

Su suy gidm tin hiéu mang

Su suy gidm tin hiéu mang chi y€u phu thudc vao loai cdp va do dai
cap. Tuy nhién, c6 nhimg tén that khong thé tranh khoi gay ra boi dién trd.
Su suy gidm ciing xay ra vdi tin hi¢u quang do s¢i quang hdp thu va tdn xa
nang luong 4nh sdng khi xung lan truyén, diéu ndy c6 thé giam thiéu nho
chon budc séng, loai cap thich hgp. C6 hai phuong phdp gidi quyet vin dé
nay: lya chon vat liéu va cdu tric day din hop 1y hoac ding thi€t bi nhu
repeater sau mdi khodng céch nao do.

Su phdn xa trong mang

Su phan xa xay ra khi cdc xung dién truyén di vip phai gidn doan, khi
‘d6 mot it nang luong c6 thé bi phan xa lai. N&u khong dugce kiém soét hgp
1y, phdn nang lugng nay c6 thé 1am nhiéu céc bit truyén sau. Ty vao c4p
va cdc két n6i, su phan héi c6 thé hay khong 13 vin dé ciia mang. Sy phan
xa cling X4y ra véi tin hieu quang khi ching gap sy gidn doan trong sgi
thity tinh. D€ giam thiéu phan xa, moi trudng cén c6 trd khing riéng dé phi

45



hop véi cdc thanh phédn dién trong NIC. C6 thé giai quy&t vdn dé bang cdch
dam bao tat ca cdc thanh phan 1ap mang duge phdi hgp trd khdng phir hop.

Tap dm

Tap am 12 tin hiéu dién tir, dién 4p hay quang khoéng mong muén, anh
hudng téi tin hiéu. Moi tin hieu déu cé tap am tir nhiéu ngudn khéc nhau,
diéu quan trong 1 giif cho ty s6 S/N (signal to noise) & mic t6i da cé thé.

Xuyén am (Crosstalk)

Xuyén am 1a tap 4m dién trén cap tir cdc day cdp khac. Next 1a xuyén
am dau cubi k& (near end crosstalk), xay ra khi hai day dan dat gdn nhau
nhung khoéng xo4n vio nhau. Next dugc gidi quy€t nhd tuan thi nghiem
ngit cdc thi tuc k&t cudi chudn va ding cdc cdp xodn cé chét lugng. Cip
quang khong chiu anh hudng cia nhiéu next.

EMI/RFI (Electromagnetic Interference/Radio Frequency Interference)

Mai day din trong cap déng vai trd nhu mot dng ten, hip thu cédc tin
hiéu dién tir c4c day din khdc trong cdp va tir cdc ngudn dién bén ngoai cap
(4nh sdng, ddng co dién, he théng v6 tuyén...). Céc loai nhiéu nay dugc goi
12 xuyén nhidu dién tir EMI va xuvén nhiéu tdn s6 radio RFI. Céc nhiéu nay
anh hitdng 16n t6i mang vl hdu hét cdc LAN déu ding cdc tdn s§ trong mién
1-100 MHz, 14 mién tdn s& cha c4c tin hiéu phét thanh FM, tin hiéu truyén
hinh va nhiéu ing dung khic.

C4c nha san xuft thudng dang k¥ thuat shielding v cancellation dé
ch€& tao cdp nhim loai bd EMI vi RFI. Cdp ding shielding c6 luéi kim
loai bao quanh ngin moi tin hiéu nhiéu, cdch nay lam tang kich thudc
cédp. K¥ thuat cancellation duge ding phdé bién hon. Ddng dién qua day
tao dién tir trudng nho bao quanh sg¢i day, huéng cia cdc dudng sic tir
dugc xdc dinh bdi hudng cliia ddng chdy doc theo day. Céc trudng dién t
clha hai day dat gin nhau trong mach dién nguge chiéu va triét tiéu nhau,
ching cilng triét tiéu cédc trudng dién tir bén ngoai vao. Khi xoén hai day
lai v6i nhau, c6 thé tang cudng tic dung nay. K&t hop cancellation va
xoin day, cdp cé thé cung cdp mot phuong phdp ty bdo vé hiéu qua cho
céc doi cdp trong méi trudng mang.

Nhiéu nhiét
Nhiéu nhiét phét sinh do cdc dién tir di chuyén ngdu nhién, la nhiéu

khong thé tranh dugc trong truyén dit 1iéu. Tuy nhién, day 1a thanh phan tap
4m rdt nho hon tin hiéu khi truyén céc tin hiéu cé bién d6 du 16n.
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Tap am nguén AC va tham chiéu dat

Tap am do ngudn AC va tham chiéu dét 1a tap am chl yéu trong 1ap mang.
Tap am tir dién luGi chinh néu khong bi ngan chén hop 1y, ¢6 thé gay ra cic vén
dé mang. V6 mdy thong thudng 1a diém tham chi€u dét cho tin hi¢u, cling Ia dat
ciia dudng day AC. Vi ¢6 sy lien he ndy nén céc van d€ ddi vai thé d4t clia ngudn
¢6 thé din dén nhifu he thong dit lieu. Néu cdc day dat trong cac & cAm dién di
dai, chiing c6 thé déng vai trd mét dngten cho tap &m tham nhap, 14 cdc nhiéu anh
hudng téi tin hiéu s6. Nhiéu nay khé phat hi¢n va theo doi. Tuy nhién, nhiéu AC
chi anh hudng tdi tin hiéu trong day cdp kim loai, cap quang mién nhiéu véi tap
am nguén AC va tham chi€u d4t.

Ly tudng nh4t 12 diém d4t cla tin hi¢u hoan toan co lap véi diém dat
ctia u6i dien, nhim trénh sy rd ri ngudén AC va céc xung dién dp vao diém
d4t cla tin hien. Ciing c6 thé han ché nhiéu nay bang cach tao dudng dat 16t
cho céc thi€t bj mang, ding bi€n dp riéng cho mang LAN va st dung hé
thong bao vé céc sy & vé dien (UPS, APC Surge Protector, P-Tel2, P-Net2,
P-Net 4, P-ISDN, P-SP25, PS9-DTE, P59-DCE...)

2.1.2. TIN HIEU VA MA HOA TIN HIEU

1. Tin hiéu

Chitc nang cia 16p vat 1y 12 truyén dir liu, tai day s& cu thé cdc dac td
vé dién gitta nguén va dich. Khi duge dén d&n céc tda nha, dién duge din
vio céc mdy tram, cdc server vh cdc thi€t bi mang théng qua cac day dén
ngdm trong tudng hay trén trin nha. Thong tin dang giong néi, hinh dnh, dit
litu 6, k¢ t hoac ma... s& di chuyén qua céc day din va duoc dai dién boi
cac xung dién trén day kim loai hay cdc xung dnh sdng trén cic sgi quang.

Bén glti cAn phai bi€n ddi tin hi¢u thanh dang thich hop va ma hod
(encryption) d€ truyén. Ben nhan, c4n cé giai doan giai ma (decryption) va
chuyén tr& lai dang thong tin c6 ¥ nghia dé ¢ thé doc hiéu duogc.

Vin ban, gipng néi, - LI —]

hinh anh... : >
- ) .I Sa‘
83 >\ [thigtbim —— St

Vin ban, giong néi, FANV AN
hinh &nh... - \VARV/ "
Tuong tu Tudng tu
Thong tin Tin hiéu

Hinh 2.10. So d6 khdi bign d6i théng tin sang tin higu truyén
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Tin hiéu tuwong tu

- Tin hiéu tudn hoan: Muén truyén tin di xa, phai bién d6i bién d¢, tin
s& hay pha c@a tin hieu cao tdn ning lugng cao theo quy luat bién déi cha
théng tin, cling ¢6 thé thay d8i déng thdi hai hay ca ba dai lugng trén.

- Thay déi bién do — diéu bién AM (Amplitude Modulation)
. - Thay d6i tdn s8 5 diéu t4n FM (Frequency Modulation)
- Thay d8i pha — diéu pha PM (Phase Modulation)

Tin hiéu khéng tudn hoan: Tin hieu khong tudn hoan 1a tin hi¢u ¢é chu
ky T—oo. Phé cia tin hiéu khéng tudn hoan 12 lién tyc. Tin hiéu tudn hoidn
¢6 tin s6 f duge phan tich thanh tdn s6 co ban va cdc hoa ba 2f, 3f...

- Phé tdn: t8 hop t4t ¢4 tin hiéu séng sin tao nén tin higu d6.

- Do réng bang (Bandwidth): 13 d6 rong cla phd tdn, c6 gid urj bang tdn
s6 cao nhdt trir tdn s& thap nhat: Wy = fu - Fain

Tin hiéu sé

Cé4c tin hiéu s6 thudng khong tudn hoan nén khong ding chu ky va tdn -

s6 dé dai dién ma dung khodng cdch bit (thay chu k¥y) va tdc d¢ bit (thay
tdn so).

- Khoang cédch bit: khoang thoi gian giita hai bit.
- T6¢ d6 bit: s6 Khoang bit trén mot giay, tic la s6 bit glri trong mot gidy.

Bién 46 &

.l TR AT . t.

D6 ring biang vo han

l1..uumm|||IIIIIHNH|[1|||\|Hl||l||l||mu...l...l

D6 rong bang chinh
Hinh 2.11. B4 rong béng chinh

9

¥

Phan tich tin hiéu 36" gébm mot s6 vo han cdc séng sin don gidn goi 1
cdc hai (harmonics), méi hai c6 bién do, pha va tin s6 khéc nhau. D€ nhan
va phuc héi chinh xdc tin hiéu s&, moi thanh phén tdn s6 phai dugc truyén
khong mét mat trén dudng truyén. Thuc t€ khong dudng truyén nao ¢é kha
ning d6. Tuy nhién, néu chi giri di mét s& nhat dinh cédc tdn s6 cd bién 4o
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vuo‘t mot mitc nao d6, ta cé thé héi phuc chinh xdc tin hiéu noi nhan Ving -

' tdn's6 d6 dugce goi 1a dé réong bdng cia tin hiéu s6. T6c 40 bit ting, do rong
- béng truyén dugc md rong. Vi du téc-do bit 1000 bps, d6 rong bang tin hieu
" 200 Hz. Né&u t6c dé bit 2000 bps, d6 rong bing 1a 400 Hz.

B¢ rong bdng moi trudng va dg réng bdng chinh cita tin hiéu

Mai trudng truyén v6i do rong bang riéng chi ¢6 khi niang truyén tin
hi¢u s6 ma d9 rong bang chinh nhé hon do rong bing moi trudng. Vi thé,
néu t6c d¢ bit ting thi d6 rong bang cha tin hiéu ciing ting. DO rong bang
moi trudng cling phai tang theo d€ truyén dugc tin hiéu. Do d6, d¢ rong
bdng moi truong quy dinh gidi han vé téc dé bit.

Téc d¢ bit cyc dai moi trudng c6 thé truyén goi la khd ndng kénh ciia
méi trudng. Kha ning kénh phu thuée vao loai k§ thuat mi hod va ty 1¢ tin
higu/ tap cia hé théng.

Diing tin hiéu twong tw dé truyén tin hiéu s6

Vi du: D¢ rong bang nao c4n duge sir dung d€ giri dir liu t6c d6 10 bps
bing mot tin hiéu tvong tu? Gia st mdi y&u 16 tin hiéu 12 mot bit.

Tim tdn s6 tin hiéu tuong ty khi tin hiéu ndy thay ddi nhidu nhat (4o
rong bang 16n nhdt). Trudng hop x&u nhdt 12 cdc logic "0" va "1" nim xen
k& nhau, d¢ rong bang 16n nhat. Mé&i té hop 0-1 12 mot chu k¥. Do d6 c6 5

chu ky/ gidy, méi chu ky tin hiéu tuong ty ¢6 2 bit s6. D6 rong bing yéu
cdu 5 Hz.

2. Ma hoa tin hién

D liéu phai dugc ma ho4 thanh tin hiéu truéc khi ghi tir noi nay dén
noi khdc. Thong tin md phu thudc vao dang géc dif lieu va vdo dang ma
phén cing truyén thong ddi héi. M ho4 tin hiéu theo céc phuong thic:

- 86 - S4: Umpolar (do’n cuc), Polar (ma cuc) B1Polar (hai cuc)
. -Tucmgm 6 PAM PCM

| .-.‘-.‘f ' '
-i-l_'.o; 1| } -0|_1 o|1[o|

Hinh 2.12, M3 héaﬂnhfautwng o
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- 86 - Tuong tw: ASK, FSK, PSK, QAM
- Tuong tu - Tuong ty
Muc tiéu ciia mi ho4 1a dé tuong thich v4i méi trudmg truyén; noi nhan

d& déng bo; triet tiéu thanh phidn mét chiéu trén dudng truyén; giam tap
nhiéu; gidm 18i. -

Md s6 - s6

Unipolar

- Mot mite thé dai dién cho 0 v mot mitc khéc dai dién cho 1 (¢6 thé +
hoic -)

- Chi c6 mot phan cyc nén chi ¢6 mot trong hai trang thai nhi phéan
duge ma hod: thudng 13 1, trang thdi kénh cé th€ OV (dudng khong phan
ing) dai dién cho 0.

Hai vén dé nan giai 1a thanh phin DC véi bién d0 trung binh clia ma
khéc 0, khong thé truyén qua moéi trudng nhu vi ba hay bién thé. Va dong
bo, khi tin hiéu khong thay déi (mot chudi lien ti€p 1 hay 0), khong bi€t
dau 1a ddu va két thic ! bit. D& khic phuc, ding mot dudng truyén déng
th&i nhung mang xung déng hé 1am cho thi€t bi nhan déng bo thii gian vdi
thdi gian tin hi¢u. Diéu nay khong kinh t€,

Polar
Sir dung hai mifc th€, 1 duong, 1 4m, thanh phdn DC bj trugt'tiéu.
3 phuwong phdp md cuc

- NRZ (Non Return to Zero): miic tin hiéu luén la duong hodc am, khi
khong truyén, dudng truyén im ling (muc 0). C6 hai kiéu:

49 1,0 ¢ 1 1,1 6 40

NRZL (1]

)

Az

Su dich chuyén muc thé
do bit ti€p theo 14 “1”

¥

NRZ.I

v
—

Hinh 2,13, M3 NRZ
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+NRZL (Level)  :miic the dai dién cho logic 0 va 1:
+ e I
G e
+ NRZ-I (Inversion) : dao muc thé (swon) ddu khodng bit < “17,
muc thé « o
- RZ (Return to Zero): & dam bao déng bo, cdn c6 su thay déi trén méi
bit. Noi nhan cin cif vdo sy thay d6i nay xay dung, cap nhat va déng bd

nhip ctia né. Khédc véi NRZ, RZ cén 3 gid tri duong, am va zero. Tin hiéu
khong thay d8i giifa cic bit ma thay. d8i trong thdi gian kéo dai cha bit:

(+) H ”} l’,
-) « 0", ding mic dé€ dai dién bit.
Nira dudmg & 1/2 khoang bit vé zero, tirc 12 ding sudn dé déng bg.

Nhuoe diém cha RZ: cin 2 14n thay d8i tin hi¢u & 1 bit — d¢ rong bang
rong hom.

s\\\f/*

| Hinh2M.M&RZ .. -

' - Biphase (hai pha): 1a giai phép 0t nhﬁt c' :".f,v(n dé ddng b¢. Tin hneu :
thay ddi giita khoang bit nhung khong quay rd v& zeto ma ti€p tyc dbi
hudng. Ciing nhu RZ, sy thay déi trong khoéng gn&a ndy cho phép dong b9.
Cé hai loai biphase dugc diing trong mang lh Manchester va Manchester
phan biét. :

+ Manchester: thao tdc giita méi kho:'mg bit ¢ho dﬁng bo va dai dién bit:
B=O e 0 (emam)
OEIC)! o (suon duong)
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‘Diing sudm giita khoang bit 4é déng bo bit.

'+ Differential Manchester: sy c6 mit va ving mat ciia buée chuyén & .
* d4u khodng bit ddng d€ dai dién bit:

- Chuyén mifc ot
'Khong chuyén miic e
Su d4o chiéu & giita khoang bit cho dﬁng bo.

: Nhu vay dé thé hién bit “0” cén 2 14n thay ddi tin hiéu, bit “1” chi
cdn 1 l4n.

Yo 1 0 0 1 1.1, 0
1. —1 [ oy
Manchester _.‘ : _t-: —-L_
| ! L_ ] . I [ .!”
. =1 - —
Different ot
Manchester _Q >
‘Budc chuyén ddu khoang bit
¢6 nghiala “0”
" Hinh 2.15. Mé Biphase
Bipolar
G16ng RZ sirdung 3 muc the: (+), (- ) va (0). Tuy nh1en:
Zero 70" '
(+) ( ) I’I’!

- — th€ Am, duong xen ké dai dién cho "1"

3 loai mé bipolar ding nhiéu trong truyén thong: AMI, BSZS va HDB3:
- AMI (Bipolar Alternate Mark Inversion): M& dao d4u luan phién
Zero « 0"

(+), (-) xenké PR it
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= r .

Thé &m, dudng xen k& dai dign cho “1°

Hinh 2.16. M& AMi
Nhian xét: - Khong ¢6 déng bo.
- Thanh phdn DC bj triét tiéu, dién 4p cha "1" duoc thay déi.
- Nhan bi&t "1" d& dang va déng b0 "I" thuan loi.

- Né&u "0" lién ti€p sé khé khan cho déng b6, ding mad B8ZS va
HDB3 s& khc phuc duge nhuge diém dé.

- B8ZS (Bipolar 8 Zero Substitution): Su thay th€ hudng cyc cho 8 bit zero.

M3 ndy gi6ng m3 AMI, chi khéc & chd khi ¢6 chuédi lien ti€p = 8 bit
"0", s& c6 sy cudng blc thay déi tin hiéu ngay trong chudi "0" d6. Thay déi
cudng bitc tuy thude vio cyc cha bit,"I" ngay trudce bit 0" ciia chudi nay.

Cc clia bit trud
0l0]0 ol010
+000_‘:-_0-'+'- ~0_00h-4+0+-
N . — N S S

- Cudngbiic ~ Cudng bitc Cudngbic  Cudng bic

Hlnn 2.17 M4 B82S

Thiét bi nhan xem xét cdc cyc xen k& d€ nhan biét bit "1", Nhu‘ng khi -
tim th&y su thay déi 2 cuc dimg lien tiép. bao. quanh 3 logic 0", né nh3n ra
sy cudng bifc 6 ¥, va khong xem 44,14 161 T:e'p theo thi€t b} nh@n tim cip
cudng biic thir 2. Khi d6 n6 lién bién: dél ca 8 bit thhnh loglc 0" va chuyén

thanh m3 AMI thoéng thudng. Mi nhy ddng bc) t6t ho‘n mé AMI thuémg
diing khi ¢6 2 8 bit "0".

- HDB3 (High Density Bipolar 3): M3 lu’ﬁ‘ng cuc mat do cao.
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Cu 4 logic "0" lién ti€p s& c6 cubng bic thay d4i tin hiéu, c6 4 cach N
thay the tuy thudc vio cuc cha bit "I" trudc d6 va vao & céc logic cha sy
" thay th_e' trudc d6. '

+lo]ofo]o -lofofoto +1o]ofo]o I-oooo
sTololo+ “Tololo]-] ¥T-T010]- TT-To[o]+
88 bt “1” trong Jin thay thé' trude 1 5618 88 bit “1” trong l4n thay thé truée 12 8§ chin

Hinh 2.18. M& HDB3

Nhd ¢6 cudng biic, bén thu nhan ra 46 1a sy c6 ¥ va ding né dé déng bo
hé théng.

Vi du

o Ding ma B8ZS dé ma chudi bit 10000000000100. Gia sir cyc bit "1"
la duong.

At 0,0,0,0 0, 0 0 0 0 0 1 0 0

¢ Ding mi HDB3 ma chudi 10000000000100 Gxé. st tdng céc s6 "1"
“truée 12 18, 1 ddu duong

10 o-'o-ooo'oooo 1,0 0

Ma tuwong t - s6
Piéu ché bién do xung (PAM: Pulse Amplitude Modulation)

L4y méu tin hi¢u tuong ty theo mot tdn s6 xdc dinh — thu dugce cac
~ xung bién d¢ khdc nhau. Tuy nhién cdc bién d¢ 12 tugng ty, khong phai s6
nén phai diéu ché bing phuong phip ma xung PCM. :



Bién 46
A

NS

Hinh 2.19. Didu chd PAM

. Difu ché xung md (PCM: Pulse Code Modulation)

- Thoat déu phai lugng tir hod (quantize) cdc xung PAM. Lugng tir 12 &n
dinh mot s& nao 46 cho doan dugce 14y miu.

Bién 4§
sq

25| -
0 1
25

Hinh 2.20. Btﬁu ché PCM

- Mén gxé tri. du'qc chuyén thinh nhj phan 7 bxt tucmg dudng, bxt thl.’r 8 1a
bit d&u (1 1a s A, 0la 36 dm:mg) . _

Vidu: +24 = 90011090 15-40001111 ! _ -
cacsdnmphanchuyenmunmwsaﬁmmkymummasa s6tren.
VayPCMgGm4quétrlnh.PAM “"__bmtaqmmupam-)msa s6.

Téc d¢ Idy mdu: Sl,r chinh 'xéc khl hé: phuc tin hiéu phu thu¢e vao t6c
do 14y miu. Theo 1§ thuye't Nqust tic do ldy méu ft nh&t phai gép d6i tdn
s6 cao nhdt clia tin higu.” =

Ma s6 - tuong tw

C6 it nh4t 3 co c8u mi 56 - tgong tu: khoé dxéu chinh bien d¢ (ASK-
Khéa dich bién), khod dich tdn (FSK), khod dich pha (PSK). Ho#c c6 thé
bi€n d6i ci bien do va pha goi 1a diéu ch& bien do cdu phuong (QAM-
Quaa‘rature Amphtude Modulation). '
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QAM hiéu quéa nhat, duge sir dung trong cdc modem hién dai ma s6 -
twongte..” . _ '

Baud rate va Bit rate:
" - Bit'rate: s6 bit dugc truyén trong thdi gian 1 giay.
- Baud rate: 56 don vi tin hiéu trong 1 gidy doi hoi d€ dai dien cho s6
bit d6. ‘-
. T6c d6 bit = Téc 46 baud x s6 bit thé hien qua mot don vi tin hiéu
Séng mang (Carrier Signal):

Khi truyén tuong ty, thi€t bi gl tao ra tin hiéu cao tdn (séng mang) lam
nén cho théng tin. Thiét bj nhan phai didu chinh hoa hop vdi tdn s& séng
‘mang giri téi.

ASK (Amplitude Shift Keying)
Bit rate = s§bit /1 gidy =6 Baud rate = s§ don vi tin hi¢u /1 giay = 5

Bienda }

| ' Hinh 2.21. Diu ch6 ASK |
. Bién do tin hiéu bién d6i d&.thé hi¢n "0" va "1" tdn s6 va pha khong
déi. . '
- T&c do truyén ASK bi gidi han béi tinh chat vat 1y chia moi trudmg.
Nhuoc diém ciia ASK 1a nhay v6i nhiéu tap am (anh hudng dén bién do
diéu the). : '

- ASK cdn goi 1a OOK (On Off Keying), diing OV dé thé hién 1 gid tri
bit nén vu diém la giam nang luong truyén. .

. Dg réng bang ASK: fc 13 tAn s6 séng mang, Niau 13 t6c d6 baud (s6
dom vi tin hiéu trong 1 giay doi hoi d€ dai dien cho s& bit).

Trién khai tin hiéu di ma ASK thu dugc phé céc tan s§ don gian:
 fo-Ny/2 VA fo+ N2

| fo-3Np2 VA fot o2
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Thm: t€ chi c6 tdn s6 séng mang va céc tin s6 lan can 1a cin thlét
Do dé, 4o rong bang ASK dugc tinh: BW = (1+d)XNpuug

Trudng hop t6i thifu: d =0 = BW =N,
FSK (Frequency Shift Keying)

Bitrate=5 ‘ Baud rate=5
Bién do & [ bit 1 bit 1 bit I bit 1 bit

Hinh 2.22. Digu ché FSK

- T4n s6 thay déi dé thé hién “0" vi "I", bién d6 va pha khong déi. T4n
s& trong khodng bit khong d6i va phu thudc vao logic 1a "0" hay "I".

- FSK trdnh dugc tap 4m. Noi nh4n tim sy thay déi vé tdn s6 ma khong
chu ¥ de'n dién the. Han ch€ clia FSK 1a khé néng cila moi trudng.

- D6 réng bang FSK: fc,1a tin 6 séng mang cho bit "0", fe, cho blt "I"
Phé FSK 1a 18 hop 2 phé ASK quanh fc, va fe: '

- BW = (fCo + fC.1)|+ Nl'mld
PSK (Phase Shift Keying) ' |
: .  Bitrate=$ R | _ Baudr_ate=5
Biendp 4 fbr o, o dbic TBE g 1 bit

" . ; lglﬁy

Hinh 2.23. Biéu ché 2-PSK
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. "_‘-_-Gi;ir_l_,dﬁ sao PSK:

Bit Pha . l ,
0 0° 1 l 0
1 180°

Phuong phép ndy goi 12 2-PSK hosc PSK nhj phan vi ¢ 2 pha khéc
nhau. o | ' : '

- Sy thay d6i pha thé hién "0" va "I", bi¢n d¢ va tdn s6 khong déi. VI
du néu pha 0°12 "0" thi pha 180°1a "I". Pha tn higu trong khoéng bit khong
déi.

- PSK khéng nhay véi nhitng tap am anh huéng d&n ASK va khong gi6i

han 46 rong bang nhu d&i v6i FSK. Nhu vay, mot sy thay déi tin hieu di
nhd, thi€t bj vin ¢ kha ning phét hién.

Bit rate = 10 Baud rate =5
Bign ds § 2 bir01 2bit10 ., 2bit10 2 bit 11 2 bit 00
i 90° 180° 180° 270" o

DAL AL
WA

1 baud 1 baud . 1baud 1 baud 1 baud
! 1 gidy ”

Hinh 2.24. Didu ché 4-PSK

Gién 46 sao PSK: | Y
Capbit Pha . I |
00 0°
01 90° 10— e 00
10 o 180° |
11 270° )"
o 11

K¢ thuat nay goi 1a 4-PSK, truyén di liéu nhanh hon 2 14n 2-PSK.

8-PSK, tin hiéu dich pha 45°, mbi 14n dich thé€ hién 3 bit, nhanh hon 3
14n 2-PSK.




* Tri bit Pha
000 0°

_ 010
001 45° 011 001
010 o 9Q° '
011 135° 100 —e 000
100 180° '
o 150 101 . 11
110 270°
111 3150

- D¢ rgng bdng PSK: D6 rong bang t6i thidu truyén PSK gisng ASK,
Np..a. T6C 40 cuc dai trong PSK 16n hon trong ASK. Nhu vay khi Baud rate
trong PSK va ASK ciing chiém mot d9 rong bang, thi bit rate trong PSK sé
12 2 hoic nhiéu 14n 16n hon.

QAM (Quadrature Ampfitude Modulation)

PSK bi gi6i han bit rate vi phan bi¢t sy khdc pha bé thudng gap khé
khan. Do d6 chi thay déi 2 trong 3 d3c trung séng sin, vi FSK c6 do rong
bang gidi han nen chi két hop ASK véi PSK — QAM: thuc hi¢n diéu ché
bién do cdu phuong.

4QAM e : BQAM T 16QAM
1biénds;4pha - 2biéndd,4pha © - .~ 3biénd},i2pha

Hinh 2.25. Didu ch§ QAM

- D6 rong bing PSK: BW ciing c6 yéu cdu nhu clia ASK va PSK.
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. Bang 2.3, So sdnh bit rate va baud rate

. Ma Pon vi Bit/Baud Baud rate Bit rate

ASK, FSK, 2-PSK Bit 1 N N

4-PSK, 4-QAM Dibit 2 N 2N
8-PSK, 8-QAM Tribit 3 N 3N
16-QAM Quadbit 4 N 4N
32-QAM Pentabit 5 N SN
64-QAM Hexabit 6 N 6N
128-QAM Septabit 7 N 7N
256-QAM Octabit 8 N 8N

Md tuong tu - tuong tu: AM, FM, PM

- AM: Bién d6 s6ng mang thay déi theo bién d6 cta tin hiéu diéu ch€.
Po rong BW: bing 2 14n BW cia tin hiéu diéu ché.

Thong thudmg, BW . hiew audio = 3 KHz — BW,,, = 10 KHz

- FM: Tén s6 s6ng mang thay déi theo miic thé cia tin hiéu diéu ché.

Tin hi¢u audio cilia truyén thong quing b4 theo stereo hdu hét 1a 15 KHz.
M3i tram FM c6 d6 rong bang t6i thiéu 12 150 KHz. Séng mang cia FM
ndm & vj trf bdt ky trong gidi 88-108MHz (c6 thé 1am viéc 100 do rong
bang FM).

- PM: Diéu ché’ pha duoc ding xen ké vdi diéu ché€ FM dé phdn cing 48
phtc tap.

. Pha cﬁa.séng'man_g dugc didu ch€ -thco mtc thé cha tin hidu diéu ché.

2.2. LOP LIEN Kﬁ'r DfI-_LIEU

Lé&p lien két dir lieu 12 16p tha 2 trong mo hinhi OSI. Vai trd chire nang
ctia 16p nay la cung cfp phuong tién d€ truyén thong tin qua lien két vat 1y
v6i chc co ch€ déng bo héa, déng bo ludng dit lieu va ki€m sodt 18i. Nhiem
vit cia n6 12 cung c4p mot khung tin dé chira du‘ng cc gbi tin cha 16p 3, r6i
truyén qua lién ké&t vat 1y.

Giao thic duge xay dung cho 1dp lien két dir liu ¢6 thé chia thanh hai
loai: déng bo va di bo. Loai déng b dugc chia thanh hai nhém: dinh hudng
k¥ ty v dinh hudng bit.

Giao thitc di bo

Giao thitc dj bo sit dung phuong thic truyén di bo, truyén méi ky ty
trong mot chudi bit doc lap, ching duge déng khung bdi céc bit “start” va
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~stop”. Khi truyén khong cdn cd su déng bo lien e gilfa noi gl va noi
nhan. N6 cho phép mot k¥ ty dit li¢u duoge truyén di bat cif lic nao. Noi
phan khong cén bi€t chinh x4c khi nio mot don vi dit liéu duge giri, nd chi
cln bi€t chd bét ddu va chd két thiic don vi dif liéu d6 qua cdc bit “start” va

“stop” néi trén. g

Phuong phdp ndy c6 t6c 4o thép, dugc str dung trong cic modem:
XMODEM, YMODEM, ZMODEM dé truyén dif li¢u mdy tinh PC qua
mang dién thoai. :

Giao thitc dong bé

Phuong thic truyén déng b6 khong diing cic bit “start” va “stop” d€ déng
khung mot k¢ ty ma chen cdc ky ty dic biet SYN (Synchronization), EOT (End
of Transmission), hay mot ¢ flag gilta céc dif ligu 4€ béo mot dit lieu dang dén
hoic di dén. Déng bo v6i he thong truyén thong & hai myc:

- Miic vat 1y: giit déng bo giita déng hé cia ngudi gifi va ngudi nhan

- Mic lién két dit liéu: € phan biét gitta dif lieu v6i flag va ving thong
tin diéu khién. '

2.2.1. GIAO THUC DINH HUSNG KY TU

Giao thitc dinh huéng k¥ ty dugc xay dung dya trén cdc ky ty dac biét
clia bé ma chudn ASCII hoic EBCDIC. Bo giao thic nay duge sirdung cho
cdu hinh diém - diém hoic nhiéu diém. N6 chd yéu dugc sir dung trong
phuong thitc hai chiéu luan phién. Trong phuong théc nay, sir dung giao
thitc BSC clia IBM. Giao thic dugc xay dung dya trén bo mi chufn
EBCDIC. Giao thiic BSC duge ISO 14y lam co s& xay dyng giao thic Basic
mode dua trén bd ma chudn ASCIL R o

Mot don vi dit liéu (frame) ding trong giao thic ndy c6 khuon dang
nhu sau: . . . . S L : _

SOH | Header | STX | Text| EXT| BCC|

' Thong tin diéu khifs

- Phén Header: chta"
frame va dja chi dfch. . -

- BCC (Block Chebk_'Cha_radtei_'ﬁh vﬁngS bit ki€m tra 16i theo-bit chin
1¢ (theo chidu doc) cho cac k¥ v viing text, 46i v6i Basic mode, hodc 16 bit
kiém tra 18i theo phuong phap CRC - 16 cho viing text (trudmg hop BSC).

didu’ ién, bao gbm thif ty cia

61



Trubng hop dit heu qué dél, cin téch thanh nhléu khdl m61 kh61 duuc
coi 12 mot frame va cau triic theo khuén dang trén, & phdn header s& danh
“thit tu cha khoi.

Vi giao thic nay chi sit dyng t6t cho phuong thic ban song cong, nén

hién nay ft duoc sit dung. O day chi gidi thieu t6m luge dé ban doc c6 thé
tham khao, mang tinh hé théng.

2.2.2. GIAO THUC BINH HUGNG BIT

Trong phdn nay, s& gisi thieu giao thifc HDLC ( High-Level Data Link
Control), 1a giao thiic chudn cho 16p lien két dir heu cé vi tri quan trong
nhét, dugc phét trién bdi 1SO (ISO 3309, 1S0433). N6 dugce ting dung cho
c&u hinh diém - diém, vA nhiéu diém, cho phép khai thc hai chiéu déng
thasi, hai chiéu luan phién.

HDLC 1a giao thirc diéu khién & muc cao, do ISO phat trién vio nam
1979 trén co s& SDLC. Nam 1981, ITV-T da phat trién hang loat giao
thic trén co s& HDLC goi 1a thi tyc tham nhap lién ket (CAPs, LAPB,
LAPD, LAPX...). Céc thi tuc khic nhu chuyén mach khung... cling duoc
ITV-T va ANSI phit trién tir HDLC d€ lam céc thi tyc tham nhap céc
LAN. Cé thé néi moi giac thitc dinh huéng bit hién nay déu tich ra tir
HDLC hojc ¢6 nguén géc tr HDLC. Nhu vay, qua HDLC, ta s& hiéu dugc
cédc giao thitc Khic.

He th6ng st dung HDLC dugc dic trung bdi loai tram, bdi c&u hinh,
ho#c béi dang tra 1di.. '

- Loai tram: HDLC khic nhau trong 3 loal tram: chu (so cép), td (tha
_cp) va td hop.

- C4u hinh: cfu hinh hen quan dé&n phén cing trén dudng lién két. Cic
thiét bj c6 thé 16 chifc thanh so cép, thif cdp, hoic ngang hang. Céc thiét bi
ngang hang c6 thé hoat dong vira nhu so cdp, vira nhu thi cip, thy theo
dang trao ddidugc chon.” '

Céu triic don vg dik liéu coa HDLC:

Kichthuse [
viing bit Flag

Address | Control | Information FCS | Flag

8 8/16 8/16 16/32 3
Dang chudn ' / /

m& rong Flame header




g *M&i khung HDLC ¢6 6 trudmg: c& (Flag), dia chi (Address), diéu khién
(Control), thong tin (Information), trudng ghi mi kiém soét 18i (FCS).

- Flag 12 viing m3 d6ng khung cho frame, dinh dau bit ddu va két thic
ciia frame. Trudng cd c6 8 bit “01111110™ né déng nhit & bat ddu va ket
thiic clia frame va ding lam miu déng bo cho thi&t bi nhan.

Pé trinh 14n gita m3 c¥ vA noi dung frame, ngudi ta ding thi thuat
nhéi bit “0” sau 5 bit “1” lién tigp. Khi truyén di, cit sau 5 bit “1” lién tiép
thi ty dong chén vao mot bit “0”.

Thi du: “011111110” phii chuyén thanh “0111110110” véi bit “0”
dugc chén vao vi trf thif 6 d€ tranh nhdm 14n véi mi co.

~ - Address: 12 trudng dia chi. Trudng dia chi c6 thé 13 1 byte hoac 2 byte
(trudng hop md rong). Day 12 dia chi dich cia frame.

- Information: 14 ving dé ghi thong tin cdn truyén di (géi 16p 3). Vung
nay ¢6 kich thuée khong xé4c dinh.

-.FCS (Frame Check Sequence): la ving ghi mé kiém soét 16i cho noi
dung cia frame, si dung phuong phdp CRC véi da thifc sinh:

S+xZ+x’+1

Ving néy ¢6 thé 1a 1 byte trong trudng hop chudn va 2 byte trong
trudng hqtp md rong.

_ HDLC sir dung 3 loai frame chinh: frame U, frame S, v frame I. Ba
frame nay dugce dinh dang & viing Control.

Ta xét nodi dung ving ‘Control clia céc- loa1 frame HDLC trong truémg
hgp chudn & bang 2.4 dudi day: :

Bang 2.4: Dinh dgng cﬂc fram.e clia HDLC 6 vﬁng Comrol

Loai frame _ : Cﬂcb‘tdmﬁmﬁmﬂol
Frame U 1 1. |.. M M RE | M M.
Frame S 0o | . NS koofePE ] NER)
Frame I 1 0 I $ l s lopE [ N(R)

Céc bit ddu & vung Control dugc dhng dé d;nh danh céc loai frame.
Frame U (Unnumbered frame): ' :
Puoc dinh danh béi hai bit tha nhét va thi 2 cda vung Control: “11”.

Pay 12 frame diéu khién, ding dé khéi dOng. duy tri va giai phéng lién
két dit litu.. C6 5 bit dé dinh danh céc loai frame U. Nhu vay, c6 tat ca
"~ 2% = 32 frame U. Nhumg chi ¢6 5 frame dugc sit dung phé bién. Trong d6,
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3 frame ding 46 khdi dong lién két va quy dinh phuong thitc trao d6i 1a :
SNRM, SARM, SABM. ' } :

- Phuong thic trd 10i chuin SNRM (Set Normal Response Mode):
phuong thic nay ding trong trudng hop cfu hinh khong can bing, nghia 12
¢é mot tram diéu khién chung goi 1a tram chi (hay so c&p). Cic tram cdn
- 1ai goi 12.tram t& (thit cép) bi diéu khién bdi tram chii. Cac tram thi cip chi
duge truyén tin khi tram so c&p cho phép hoic yéu cau. '

- Phuong thic tra 19i dj bd SARM (Set Asynchronous Response Mode):
phuong thitc nay sir dung cho cu hinh d6i xing. Mé&i tram vat 1y cé hai
tram logic, mot tram la so cdp, mot 1a thit cdp. Nhimg dudng riéng 1€ két
néi so cfp cha tram vat 1§ nay véi thi cdp tram vat 1y khdc. Cdu hinh nay
gi6ng cfu hinh khong can bing, trix trudng hop diéu khién khong lién ti€p.
N6i cach khdc, & day vin con tén tai tram chi va cdc tram &, nhung cac
tram td dugc md rong quyén hon. Ci4c tram t§ c6 quyén truyén tin, khong
cén tram chi cho phép.

- Phuong thiic di bo can bing SARM (Set Asynchronous Balance
Mode): phuong thic nay ding trong cfu hinh can bang, 1a cfu hinh hai
tram ket n6i dim - diém loai 16 hop. O day khong tén tai tram chi, céc
tram n6i véi nhau bing dudng day va dudng nay dugc diéu khién bdi ca hai
tram, céc tram déu ngang hang nhu nhau.

Hai frame cdn lai 1a DISC va UA. -

- Frame gidi phéng lién ket DISC (DISConnect): frame nay sit dung dé
gii phéng lien két dir ligu, hodc tir ché&i Iién két.

- Frame UA (Unnumb‘e}ed Acknowlédgmem): day 1a co ch€ bdo nhan,

chép nhan, ding d€ tra 13i.cdc frame khac. Frame U 12 frame khong danh
s6, c4c frame U chi trao d6i v6i nhau, khong trao 44 v&i frame khdc.

Framel (Information framé):' ' _

Ding d€ truyén dir liéu va thong tin diéu khién n6. Day 1a frame don
gian nhat. Frame c6 hai trudng N(S) ¥ N(R). Trong d6, trudng N(S) 12 s8
thd ty cta frame truyén di. Con frame N(R) 13 s6 thit ty cia frame ] ma
tram chd nhan, déng thoi 4m chi d4 nhdn t6t cdc frame T thi N(R)-1.

Frame S (Supervisor frame)é
Pay ciing Ia frame diéu khién, dugc ddng dé ki€m sodt Tudng dif lieu
trong qué trinh truyén tin va diéu khién 16i.

Vay frame S dé gidm sdt sy truyén tin, lién quan dé€n diéu khién ludng
cho frame I, né diing dé chuyén giao s6 li¢u qua dudng truyén. C6 4 frame
S trong bang 2.5. -
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Bang 2.5. C4c loal frame 8

Cacbhit S Loai frame §
00 RR (Receiver Ready)

01 REJ chjcct}

10 RNR (Receiver Not Ready)

1 SREJ '

- Frame RR: ding dé théng bdo sfn sing nhan frame I thi N(R) va bdo
nhan 16t cdc frame dén N(R)-1

- Frame RNR: ding d€ thong bdo tram khéong thé nhan frame I tha
N(R), cdn céc frante N(R)-1 d4 nhan t6t. Trudng hgp nay x4y ra khi tram
thu khéng thu them dugc nira, hodc gip sy c6.

- Frame REJ: ding dé€ yéu cdu truyén (hoic truyén lai) cdc frame I tha
N(R) trd di va bdo da nhan 6t cic frame I dén N(R)-1.

- Frame SREJ: khi diung frame nay, 13 véu cfu truyén lai mot frame I
thit N(R) nao dé, vi bi mat hodc nghi ngd c6 18i, dong thdi xdc nhan di thu
t6t cdc frame I khdc.

Trudng P/F (Poll/Final) 12 don bit: né ¢6 ¥ nghia chi khi ¢6 gia tri “1”
va cé ¥ nghia 14 tham do (Poll) va két thiic (Final). Mang ¥ nghia tham do
khi frame g tir thi€t bi so cp tGi thit cdp (dia chi trudng 12 dia chi thiét bi
nhan). Mang ¥ nghia két thic khi khung gui tir thit cip téi so cdp (trudng
dia chi 1a dja chi cia thiét bi gir).
P
So cdp |, Thit cap
F

2.3. LOP MANG

Lép mang (Network layer) duge xem 13 phic tap nhat trong céc 16p cla
m6 hinh OSL. Lép mang cung cip phuong tién dé€ truyén cic don vi dit lieu
qua mang, lién mang. Vi vay, 16p niy phai thda min yéu cdu cha nhiéu kiéu
mang va céc dich vy mang. :

Hai chitc ning chi yéu cia 16p mang la: Chon dudng (routing) va
chuyén mach (relaying). Ngoai ra, 16p mang ciing thyc hién mot s6 chic
nang khdc cling nhu & cdc 16p khdc: thiét 1ap, duy tri va giai phéng céc lién
k&t logic, kiém so4t 18i, ki€m sodt luéng dit lieu, dén kénh/phan kénh...

1
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2.3.1. KY THUAT CHON BUONG (ROUTING)

Chon dudng 12 sy lua chon mét tuyén duém'g dé truyén mot don vi dit
liéu tir tram ngudn dé&n tram dich. Cdc nhi¢m vu can thyc hién:

- Quyét dinh chon dudng v6i nhiing tieu chudn t6i u,

- Cap nhat théng tin chon dudmg.

Mot s6 yéu t8 cin quan tAm dé€n hai nhiém vy trén:

- Su phan tdn cla cdc chic nang chon dudng trén céc nit clia mang,
- Su thich nghi véi trang th4i hién hanh cia mang,

- Céc tiéu chudn t8i wu dé€ chon dudng.

Dua trén y&u 16 dau tién, c6 k¥ thuat chon dudng ta'p trung (centralized
routing) hodc phan t4n (distributed routing). Dya trén yé&u t6 thit hai, c6 k¥
thuat chon dudng tinh (static routing) hodc thich nghi (adaptative routing).

Vdi y&u 6 tht 3 s& xéc dinh bdi ngudi quan 1y hodc ngudi thigt ké&
mang:

+ Do tré trung binh cla viéc truyén gdi tin,

+ 86 lugng mit trung gian gifta ngudn va dich cua géi tin,

+ D¢ an toan cha vigc truyén tin,

+ Cuéc phi truyén tin...

Viéc chon tiéu chudn t6i wu phu thudc nhi€u vao cdu triic mang (topo,
thong luong, muc dich sir dung...). Céc tiu chudn nay ciing c6 thé thay déi
vi cfu triic mang ciing cd thé thay dd6i.

K7 thudgt chon dudng tdp trung va ky thudt chon duong phdn tin

Mot hoic mot vai trung tam diéu khién mang thuc hién viéc chon
dudng, sau d6 giti cic bang chon dudmg (routing table) t6i tdt ca cdc nut
mang doc theo con dudng da chon. Thong tin téng thé cha mang cin ding
cho viée chon dudng chi dugc cdt gili tai trung tam diéu khién mang. Cac
ndt mang ¢6 thé khéng gl thong tin trang thdi, ¢6 thé giri dinh k¥ hoac chi
glri khi mot sy kién niao dé x4y ra vé trung tam. Trung tam s€ cap nhat lai
céc bang chon dudmg theo cdc thong tin nay.

K¢ thuat chon dudng phan tin sé khéng tén tai cdc trung tam diéu
khién. Quyét dinh chon dudng dugc thuc hién tai mbi nit cha mang. Dieu
nay ddi héi viée trao ddi thong tin gilta cdc mit.
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Ky thudt chon dudng thich nghi va ky thudt chon duong khong thich
nghi

K¥ thuat chon dudng khong thich nghi (tinh) duge thue hién ma khong
c6 sy trao d6i théng tin, khong cap nhat théng tin. Tiéu chufn dé chon
duomg va ban than tuyén dudng dugc chon mét 14n cho toan cudc truyén,
khong hé c¢6 sy thay déi gita chimg. K¥ thuat ndy don gidn nén dugce sir
dung rong rii, dic biét trong cdc mang 6n dinh

K¢ thuat chon dudng thich nghi (d6ng) dugc quan tam do kha nang dép
ing 461 véi cdc trang thdi khdc nhau cla mang. V& k¥ thuat nay, mang c6
khd nang cung cdp cdc con dudng khdc nhau dé dé phong sy 6 va thich
nghi nhanh chéng v6i nhimg thay d6i trén mang. D€ thuc hién dugc k¥
thuat nay, cdc thong tin dugc do ludng va trao déi:

+ Céc trang thai cha dudng truyén,
+ Céc d0 tré truyén dén,
+ Murc do furu thong,

+ Cic tai nguyén kha dung...

2.3.2. GIAO THUC X25 PLP

Nam 1976, CCITT da cong b6 khuyén nghj vé ho giao thiic X25 sir dung
cho 316p 1, 2, 3 trong cdc mang chuyén mach géi cong cong. Trong do:
X25.1 tuong ving v6i X21
X25.2 tuong dng véi LAP-B
P6i vai X25.3, d€n nam 1984, CCITT va ISO did phoi hop ban hanh
chudn X25PLP (X25 Packet Level Protocol) cho 16p 3 dac ta cic giao dién

DTE/DTE va DTE/DCE, trong dé DCE d6ng vai trd mit mang chuyén mach
g6i X25. :

X25 PLP dinh nghia 2 loai lién két logic.

- VC (Virtual Circuit): 1a lien két do ¢6 tinh tam.thdi duge thi€t 1ap va
x6a bd bdi cdc thh tuc ctia X25 PLP

- PVC (Permanent Virtual Circuit): 12 lién két do duge thiét lap vinh
vién trén mang khong cin cdc thi tuc cha X25 PLP

Cdc thu tuc chinh cia X25 PLP
X25 PLP ¢6 6 thil tuc chinh la:
- Call Setup : thiét 13p lién két
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- Clearing : X6a bo lién két

- Data : truyén dit liéu thudng

- Interrupt : truyén dit liéu khdn

- Reset : khoi dong lai mot lien két
- Restart : khéi dong lai giao dién

Ngoai ra, X25 PLP cdn cung cdp hon 40 thi tyc phu (facility) cho
ngudi st dung. Céc thi tuc ndy c¢é mot s6 c6 thé duge cung cdp bdi mang,
nhung mot s& khéc lai c6 thé dugc ding bdi mot ngudi sit dung cu thé theo
yéu cdu. Mot s6 thi tuc phu duge chon dé ding trong mot giao doan thoa
thuan trude, mot s6 khdc lai duge yéu cdu trén timg lién két, lic d6 chiing
chi c6 hiéu luc véi lién két d6.

2.4. LOP GIAO VAN

Lép giao van ndm mot trong 4 16p thap (léfp vat 19, 16p lien két dit lidu,
16p mang, 16p giao van) dé so sdnh véi 3 16p cao (idp phién, 16p trinh dién,
16p tmg dung). Céc 16p thdp quan tam dén viéc truyén dir lieu gilra cdc he
théng cubi (end systems) qua phuong tién truyén thong. Con cdc 16p cao
tap trung dap ing céc yéu cdu va cdc tng dung cla ngudi sir dung.

L6p giao van thyc hién van chuyén dir liéu tir ddu cusi dén ddu cudi
mot céch tin ciy va chinh x4c. Diéu nay durogc dién gidi nhu sau:

Dit liéu clia mot thong diép & hé théng ngudn, sau khi qua ba 16p trén
dén 16p giao van duge xem la dif lieu gée. Bing cich niao d6, 16p giao van
phai thuc hi¢n dé dit liéu ndy sau khi qua mang téi dich va qua 1dp giao van
cha he théng dich, dit liéu duge hoan lai ddy dii chinh xic nhu dif ligu gdc.
Pé thue hién dugc nhiém vu d6, 16p giao van phai chia dir liéu thanh khoi
nho, géi lai thanh don vi dit liéu giao van goi 12 segment. Trong qué trinh
géi dir ligu, né s& thém vao phdn header va trailer cdc co ch& kiém sodt
luéng dit lidu, kiém soét 16i. T4t ci céc co ché ndy phai bao dam khi dit ligu
dén dich, 16p giao van cta dich c6 thé tap hop ddy da cdc segment va sira
céc 161, tao ra dit lieu gdc chinh X4c.

Nhiém vu ctia 16p giao van vi vay rt phic tap, phéi tinh d€n kha ning
thich Ung véi mot pham vi rat rong céc dac trung cla mang. Chéng han mot
mang ¢6 th€ ¢6 lién két, khong lien két, tin cay hay khong tin cay... Vdi cic
loai mang khéc nhau, vai trd clia 16p giao van ciing khéc nhau. CCITT va ISO
da dinh nghia 3 loai mang 12 loai A, loai B, va loai C. Vé&i 3 loai mang nay,
véi nhimg chdt lugng géi tin truyén 13 khdc nhau. D€ ddm bao chat luong
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mang, 16p giao van s& dua thém vao céc dich vy thich hop va chn thiét dé dam
bao viec phuc héi (recovery) néu géi tin bj m4t hay cé 15 truyén...
Giao thitc chudn cua I6p giao vén
Lép giao van ¢6 5 giao thirc:
- Giao thiic 16p 0: L6p don gian (simple class).
- Giao thiic 16p 1: L&p héi phuc 181 co ban (basic error recovery class).
- Giao thifc 16p 2: Lép dén kénh (multiplexing class).

- Giao thitc 16p 3: Lép héi phuc 16i v dén kénh (error recovery and
multiplexing class). :

- Giao thic 16p 4: Phdt hién va phuc héi 16i (error detection and
recovery class).

Vi nhitng tén dugc dat cho timg giao thic, ta da thiy duge phdn nao
chitc nang cla cic giao thitc sir dung, va tir d6, wy theo timg loai mang, s&
sit dung cu thé loai giao thifc ndo cho phd hop.

2.5. LOP PHIEN, LGP TRINH DIEN, LGP UNG DUNG

2.5.1. LGP PHIEN

Lép phién 1a 16p thap nhét trong nhém céc 16p cao. Muc tiéu cia 16p
nay 1a cung cip cho ngudi sit dung cdc chic ning cén thiét dé quén trj cic
phien ing dung. Céc cong viéc cu thé 1a:

- Thiét 14p, duy tri va giai phéng cdc phién giao dich gitta viéc trao déi
dir liéu gifta cdc ing dung.

_ Cung c4p cdc diém déng bo héa dé kiém sodt vigc trao ddi dix lieu
- Dat ra cc quy dinh cho cdc tuong tdc gilta cdc ing dung clia ngudi sir dung
- Co ché 14y lugt cho qué trinh trao déi di ligu.

Vi ring viéc trao d6i di ligu c6 thé 12 hai chiéu déng thdi, hai chiéu
luan phién, hay mot chidu. Véi phuong thic hai chiéu luan phién thi hai
ben sir dung phai 14y lugt cho cdc 14n truyén dit liéu.

Céc dich vu ma tang phién cung cip cho ngudi sl dung ting phién dé
nh&m dat duoc:

_ Thi€t Jap mot lien két véi ngudi sit dung tdng phién khéc, thuc hi¢n
trao d6i dit lieu déng bo, hity bd lien k€&t khi khong dung dén nifa.

69



- Thuong luong vé viéc ding thé bai (token) dé trao déi dif liéu, dong
bo héa, hlly bo lién két, quy dinh phuong thic truyén dif li¢u la don cong
hay song cong.

- Thiét 1ap cdc diém déng bo. Khi xay ra su c6, c6 thé héi phuc giao
dich tir mét diém déng bo da x4c 14p.

- C5 kha nang ngét mot hoi thoai va khoi phyc lai tir mét diém xéc dinh truéc.

2.5.2. LOP TRINH DIEN

Lép trinh di&n dam bao cho céc he théng cuéi cé thé truyén thong cé
k&t qua ngay cd khi chiing st dung cdc biéu dién dit liéu khéc nhau. Lép
ndy sé cung cAp mot biéu dién chung dé ding trong truyén théng va cho
phép chuyén déi tir bi€u dién cuc bo sang biéu dién chung d6.

Tuong iing véi cdc biéu didn d6 s& 6 cii phap thong tin diing bdi thyc
thé tng dung nguén, ci phap thong tin ding bdi thuc thé ung dung dich va
cd phép thong tin ding cho cdc thyc thé 16p trinh dién. Cd phdp thong tin
cho 16p trinh dién nay goi la cd phdp truyén (transfer syntax).

Ci phép truyén ndy khong c6 dinh cho moi hoat dong trao déi dir lieu.
Viéc thuong lugng ¢ phép dugc tién hanh trong giai doan thiét iap lien két
va cii phdp 6 thé phai thay déi trong giao dich cla lién két.

Dich vu OSI cho tdng trinh dién ¢6 hai loai:

- Mot loai bao gbm céc dich vy lién quan dén biéu dién dit lieu cia
ngudi sir dung d€ dam bao cho hai thyc thé tng dung cé thé trao déi dit ligu
thanh céng ngay ca khj chiing sir dung cic biéu dién cuc bd khac nhau
(thwong luong vé cd phép truyén va chuyén déi dit liéu).

- Loai thit hai bao gém céc djch vy cho phép céc thue thé g dung céd
thé sir dung céc dich vu 16p phién dé quin 1y héi thoai

2.5.3. LGP UNG DUNG

L6p nay 1a ranh gi6i giita moi trudng néi két cic he théng md vai céc
ti€n trinh Wng dung (Application process). Vi la 16p cao nhdt nén 10p tng
dung nay khong cung c&p mot dich vu nao cho cic 16p cao hon.

Mot ing dung cha mot hé théng md nao d6 mudn trao déi thong tin
phai thong qua lép ing dung. Lép ting dung véi céc thuc thé tng dung
(Application Entity) s& cung cdp cdc phuong ti¢n cén thi€t dé cdc img dung
c6 thé truy nhap vao méi trudng OSL :
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Chuong 3

HE THONG THONG TIN QUANG

3.1. HE THONG THONG TIN SOI QUANG

3.1.1. CAU TRUC HE THONG THONG TIN SCI QUANG

C#u triic co ban clia he théng théng tin quang mo ta & hinh 3.1. T4t ca
céc tfn hieu dién tir may dién thoai, tir c4c thi€t bi dau cubi, s6 lieu fax dua
dé&n duoc bign déi sang tin hiéu quang qua mét bo bién déi dién quang E/O
(cdc muc tin hiéu dién dugc bién déi thanh cudng 4o séng). Cic tin hiéu
dién nhi phan "0" va "1" dugc bién d6i ra 4nh sdng dang "khong" va "c¢" va
sau d6 duoce giti vao cdp quang. Céc tin hi¢u truyén qua soi quang cong suit
bi giam va dang séng (d¢ réng xung) bi dan ra. Né&u cong sudt va dang séng
dén noi nhan (v6i khoang céch xdc dinh) van bao dam trong miic do quy
dinh, né s& duoc dua dén bo bign ddi quang-dién O/E. Bo bién d6i quang-
dien sé bién déi tin hi¢u quang thu dugc thanh tim hi¢u di¢n va khéi phuc
lai nguyén dang tin hiéu ciia mdy dién thoai, fax... dé giri di. Tin hi¢u da
khoi phuc dugce truyén dén céc thi€t bi ddu cudi cla ching truyén dén.

Ldp dudring day B0 bién 45
ién quang
€0 -[ > E0 E/O
: Serl quang

Hinh 3.1. C&u hinh ciia hé théng thong tin sgi quang

Bo bi&n déi dien-quang E/O 1a céc linh kien phét quang nhu diode phat
quang (LED) hay laser diode. B¢ bi¢n d6i quang-dien O/E chinh la photo
diode.
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Khi khoang céch truyén din giifa tram ngudn va dich 16n hon gioi han
quy dinh (d6i v6i timg loai soi quang) tin higu s& bj bi¢n dang va suy gidm
t6i mic khé héi phuc lai chinh xdc. Liic d6 can ¢6 cic tram lap (repeater:
1i€p sic) gita dudmg trwyén d€ bao dam, tin hiéu thu duge & tram dich cé
_ thé héi phuc chinh xédc. Céc tram 1ap nay s& bién déi tin hiéu quang thu
dugc thanh tin hiéu dién, réi ding khuéch dai di¢n tlr khuéch dai 1én va slra
dang nhu tin hiéu dién ban ddu. Tin hiéu nay s& qua bo bi€n déi dien -
quang E/O, thanh tin hiéu quang va ti€p tuc dugc truyén qua sgi quang t6i
dich. Tém lai 12 viéc sira dang va tang cudng cong suit cha tin hiéu quang
" duoc thue hien bing phuong phdp dién.

3.1.2. DAC DIEM CUA THONG TIN SGI QUANG

He thong thong tin quang cé nhiéu uu diém hon h¢ théng str dung cdp
déng do sir dung céc dac tinh cla s¢i quang, linh kién thu quang phat quang.

Soi quang c6 nhirng wu diém sau:

- Suy hao cia c4p quang thdp hon nhiéu so véi cdp kim loai.

- Cép soi quang hoat dong & tdn s rét cao so véi cép kim loai, do d6 49
rong bang 16n hon nhiéu.

- Kich thu6c rdt nhd, trong lugng nhe hon cép déng. Ciing mot kich
thuée nhu cép kim loai, cdp sgi quang chita s6 161 sgi quang 1én hon s6 161
s¢i kim loai va nhe hon nhiéu. Do vay vige lip dat cdp don gian.

- Do s0i quang cfu tric bing cdc chét cich dién nhu thily tinh hodc
ch4t déo, nén chéng nhidu cao, ching kKhong chiu anh huéng cla dién tir

trudmg ngoai. ft chiu tdc dung clia méi trudng nhu nhiét do, do dm va cd
chét héa hoc. Do vay rt thuan 1gi khi cho cdp xuéng moi trudng bién.

Cdc bé bién ddi O/E va E/O cé nhitng wu diém sau:

- C6 kha nang bién ddi O/E va E/O t6c d¢ cao, nén sif dung thudn loi
trong thong tin t&c do cao va bang rong; )

- Hiéu su4t bién ddi quang-dién cao va kich thudc lai nho;

- Chc linh kién c6 thé phdt xa cong sudt quang 16n, va do nhay cia may
thu cao, nén c6 thé cho phép tang khoang cdch truyén dén.

Mac dil cdc he théng thong tin soi quang gap phai hai khé khin cd ban:
gi4 thanh khi x4y dyng h¢ thdng cao, k§ thuat l4p dat doi héi khét khe
(khép n6i céc soi quang) ddi hoi trinh d6 chuyén nghiép cao, song no vin
dang duge phdt trién nhanh va quan tam rat nhiéu. Thong tin quang nhu
phan tich & trén ¢6 thé tém tét lai nhitng wu diém chinh:
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- C6 thé cho phép khodng céch giita céc tram téi vai chuc km. Mot s
tuyén dién thoai c6 thé lién lac tryc ti€p khong cin tram lap. N6 rdt thich
hop v6i thong tin & khodng c4ch 16n, dia hinh phic tap, nii cao va bién sau.

- Khdi lugng théng tin thyc hién rat 16n, t6c do truyén tai ciing 16n. Cho
phép thuc hién nhiéu djch vy nhu truyén hinh s6, v nhiéu dich vu ma cép
dién khong thyc hién duoc. ,

- Tinh ch6ng nhiu cao vd bao mat t6t 12 hai yéu cflu rat quan trong
trong thong tin.

Ngudi ta dd tinh todn vé Kinh t€ khi sitr dung hé théng soi quang dé
théng tin, thyc t€ hiéu qua hon nhiéu so v&i sit dung cdp dién. Boi 1€ he
théng rdt bén, it hong héc, t8n tai rat 1au, hiéu qua truyén tin lai 1én. Tham
chi ngay cd cdc mach dién thoai trong chung cu cling cho thdy hiéu qua
kinh t€ clia hé thong.

3.2. PAC PIEM CUA ANH SANG TRONG
THONG TIN SOI QUANG

3.2.1. PHO DIEN TU

Anh séng diing trong cdc mang soi quang 1a mot loai nang lugng dién
tlr. Ning lugng ndy dudi dang séng cé thé lan truyén trong chan khéng,
khong khi v xuyén qua mét vai dang vat liéu nhu thiy tinh v.v... Mot
thudc tinh quan trong cta bat k¥ séng nang lugng nao 1a budc séng A. A 12
khoang cdch séng lan truyén duge trong mot chu ky T. T4t ca cdc séng tir
gidi radio, séng viba, radar, 4nh sdng nhin thdy, tia X, tia gamma déu la
séng dién tir. Tap hop t4t ca séng dién tix, ti bude séng dai dé€n bude séng
ngin goi 12 phé dién tir. T4t ci ching déu lan truyén trong chankhong véi
van t6¢ C=300.000 km/s (chinh x4c 1a 2,9979 x 10%/s). Trong méi trudng
¢ chi€t sudt khdic xa 13 n, thi van t6c 4nh sidng s& 12 v=C/n; moi trudng
khong khi coi chiét suit khic xa n=1.

Giai séng tir 400 nm dén 700 nm 13 dnh sdng nhin thdy (1nm = 10”m).

Anh séng c6 buéc séng 16n gdn 700 nm c6 mau d6. Cic séng ma mét khong
nhin thiy dugc diing dé€ truyén dir liéu ¢é budc séng 16n hon 700 nm mot
chiit, dugc goi 13 héng ngoai. Buéc séng anh sing diing dé truyén dit li¢u
trong soi quang 13 850 nm, 1310 nm, 1550 nm. Cic budc séng nly truyén
trong sgi quang t&t hon cac budc séng khac.

73



3.2.2. CACH LAN TRUYEN ANH SANG TRONG SOI QUANG

Séng dien tir phat ra t mot ngudn, ching di chuyén theo mot dudng
thing. Céc dudng thing nay di ra tir nguén goi la cdc tia. Cic tia sdng
truyén thing trong moi trudng d6ng nhat (chiét sudt n déng nh&t) bi phin
xa hoic khiic xa tai bién ngan cdch hai méi trudng ¢6 chiét suat n khéc
nhau. Sy truyén thing, khic xa vi phén xa 12 3 dic tinh co ban cla énh
séng. Dic diém nla cling rdt quan trong 13 van ¢ truyén cila 4nh sdng
giam khi chi&t suft ting.

oy .B |
w D7 |
Ny | z .
m
" /f(mﬁ:%?\ :
A 1 A f B
a) Tia tdi tia khic xa b} Hién tugng phan xa

Hinh 3.2. Tia séng qua 2 mién c6 chiét sudt khac nhau
Gia sit ¢6 tia 16i A di tir moi trudng cé chiét sult 1a n;, qua moi trudmg
c6 chiét sust 1a n, v&i n,>n,. Khi qua bién giita hai moi trudng, 1ai 0 n6 s&
bi lech hudng tao ra tia khiic xa B. Goi ¢, 1a géc t6i, @ 12 géc phan xa, theo
dinh luat khiic xa ta co:
n,.Sing, = n,sing, G.1)
vin,>n, nén ¢, > @

Né&u tang ; thi @, ciing tang, @; ting dé&n lic ¢=90°, thi s& xay ra hién
tugng phén xa toan phdn, tia sdng khong cdn di vao moi trudng cd chift
sufit n, ma bj phan xa tr& lai. Géc t6i twong g vdi lic bit ddu xay ra hién
wrong phan xa toan phén goi 12 g6c t6i han .. T (3.1) ta c6:

nsin@, = 1

V& chidf xudt n,

Li chiét xudt n,
Minh 3.3. Anh sé&ng truyén dén bi gioi han trong 161,

K& tir day tia t6i A tao ra tia phan xa B véi géc phan xa ¢=¢,. Hinh 3.3
mo ta cfu tric sqi quang, bac gém mot moi trudng (chét dign moi) goi 12

74



15i, 16i ndy dugc bao quanh bing mot chdt dien moi khic, goi 14 vo, cb
chi€t sust nhd hon chiit it so véi 16i. Trong hé th6ng théng tin sgi quang,
4nh sing dugc truyén theo sudt sgi quang gidi han trong 161 vi ¢6 hién
tuong phan xa toan phén.

3.2.3. NGUON SANG SU'DUNG TRONG THONG TIN SGI QUANG

Anh séng 12 s6ng ngang dao dong vuong géc v6i phuong truyén séng.

Anh séng lan truyén trong moi trudng déng nhat 12 séng dién tu c6 cudng
46 dien trudng v tir trudng thay d6i theo phuong vuong géc véi phuong
séng lan truyén. T4p hop tdt ca céc diém c6 cing mot cudng 4o dién trudng
tai mot thdi diém tao ra mat déng pha. Anh sdng lan truyén trong sgi quang
dua trén nguyén tic phan xa toan phin giﬁa cdc mat bién. Mudn ton tai
duge, ching phai 12 ngudn sang két hop.

" Pé hiéu tinh k&t hgp clia ngudn sdng, ta xét mot séng ngang lan truyén
doc theo sgi day bi ghim c& dinh & hai dfu hinh 3.4. Tir hinh 3.4 cho thdy
mot séng bi giéi han & hai bien, sau khi 1ap lai cic phan xa cdc song lan
truyén theo huéng ngugc lai va chéng lén céc song khéc (hinh 3.4.2 va
3.4.b). Hien tuong séng nay chdng lén séng kia goi 1a su giao thoa. Trong
céc trudng hop nay bién do séng duoc tang lén do giao thoa. Néu goi 1 1a
chiéu dai ctia soi day, trudng hop hinh 3.4.a tuong Ung véi 1=A/2, hinh 35b
twong ing véi 1=2A/2. Cdn trudong hop hinh 3.4.c tuong ing v&i 1#nA/2
(n=1,2,3...). Cdc séng phan xa khéng chéng lén nhau. Ching ¢6 pha dao
d6ng khéc nhau tai cdc diém trén day, lam cho bién d6 cha séng thu duge
gidm 161 gid tri rdt nho.

Vay khi thoa mén diu kién:
1=nA/2 (v6in=1,23...) (3.2)

tic 1a do dai cia sgi day bing boi s6 nguyén ldn nira budc s6ng thi séng duge
duy tri va tao ra séng dimg. Céch dao dong cia day tirong ting v6i mot séng
dimg goi 12 mot mode dao dong clia day. Hai ddu day (hinh 3.4.a) cing v6i
trung diém clia day (hinh 3.4.b) goi la nit séng dimg. Tai cac mit nay, bien 40
cha dao dong luon bing O va cdc nit khong chuyén dich theo thdi gian.

Diode phédt quang (LED) va laser diode (LD) tao nén cic ngudn sang
cing pha nhén tao, bdi vi sy phdt xa 4nh sang cudmg bitc clia cdc nguyén 1
cing mot pha; Anh sdng ma c6 s6ng cling pha véi séng khéc theo mat thing

dting v6i phuong truyén séng dugc goi 12 4nh sang két hop khéng gian. Anh
séng do LED va LD tgo ra 1a 4nh séng két hep khong gian, d6ng vai trd rét
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quan trong, bdi vi soi quang truyén ti tin hiéu trén mot mode truyén din
trong 15i chiu anh hwdng cia giao thoa.

Anh séng phét ra tit céc dén thong thudmg, khong ¢6 tinh ket hop khong
gian, nén khong thé ding cho thong tin quang.

~ Ngoai tinh két hgp khong gian, cdn mot y&u t6 khac dé tang tinh ket
hop clia 4nh sdng, 46 14 budc séng duy nhat. Mot 4nh sdng lién tyc ¢ bude
séng don duge coi 12 k&t hop trong mién thdi gian. Anh séng c6 tinh két
hop & mién thdi gian, hién tugng giao thoa cang ting thém.

Céc 4nh sdng phét ra tir cdc dén dién thudng 12 4nh séng tring khong
don sic (12 t8ng hgp clia cdc 4nh sdng c6 budc s6éng khdc nhau) nén khong
¢6 tinh ké&t hop thoi gian.

Dang sé6ng thu dwee

Dang séng thu dugc do chéng chét

do chng chét

a)

L]
'.nn-lu'.

e 2

2 E T
¢} Trudmg hop tao ra sdng dimg

Tal dldm budc chit,

sdng dura 164 b ol trir
——— S6ng &1 vd bdn phai o o o phan xa
maEma %nﬂ‘“vab‘ﬂ“i

¢)
Hinh 3.4. Song ding sinh ra & soi ddy 2 ddu c8 dinh
a) Phuong thitc cg ban; b) Dang séng thu dugc do chdng chat; c) Trudng hgp khdng tao
ra séng dimg
Anh sdng ¢6 tinh k€t hop ca mién khong gian va thdi gian chinh 1a dnh
sdng phat ra tir laser. Khong mot nguén sdng nao trong tu nhién c6 tinh ket
hgp v€ khong gian, thdi gian nhu 4nh séng cua laser.
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Hon nita, khi dua dnh sidng vio sgi quang, do su nhidu xa, céc tia sdng
c6é xu huéng tda ra. Diing tia laser cho qua mot théu kinh, ¢6 mitc hoi tu rat
cao, thun lgi khi dua dnh sdng vao cdp sgi quang ¢é dudng kinh nho.

Cic tin hiéu trong thong tin quang ngdy nay 12 cic tin hiéu diéu bién
(thay déi cudng d0 sdng). Viéc ché tao duge cic laser diode ¢6 tinh két hgp
thdi gian cao, c6 thé duge thuc hién diéu pha, tao ra céng ngh¢ thong tin
dung lugng siéu 16n.

3.3. SOI QUANG

3.3.1. SOl QUANG VA CACH LAN TRUYEN ANH SANG

TRONG SOI QUANG

Soi quang

Soi quang 12 s¢i manh dan 4nh sdng, bao gdm hai chit di¢n méi trong
su6t khac nhau (dién moi nhu thily tinh hodc nhya). M6t phén (ndm gitta
soi) cho dnh séng truyén trong d6 goi 13 16i, phdn cdn lai 12 16p phl bao
quanh 15i. Sgi quang dugc cdu tao sao cho anh sdng dugce truyén din chi
trong 181 sgi, bing phuong phdp sit dung hién twrong phan xa toan phin.
Hien tuong nay dugc tao nén do cu tric 16p phi c¢6 chiét sudt nhd hon 16i
khoéng (0,2+0,3)%. Dudng kinh 16p phi khodang 0,1 mm, cdn 161 ¢6 dudng
kinh nhé hon nhidu, ¢& tix 10 dén 60 pm. So véi budc séng truyén tai, dudng
kinh 181 16n hon khoang vai chyc 14n. Dudng kinh nay dugc xéc dinh tiy
theo yéu cdu truyén din va dac tinh co hoc.

Duong lan truyén dnh sdng trong soi quang

Anh sdng tir nguén phdt quang bi khuéch tén do nhifu xa. Mudn dua
dnh sdng vao soi quang cdn phai dugc tap trung lai. Tuy nhién khong phai
14t ca 4nh sdng tap trung déu c6 thé dua vio sgi ma chi mot phén cé gée 161
ndm trong mot gidi han nhat dinh méi ¢6 thé dwa vao.

Tai diém dua 4nh sdng vao soi quang, chia thanh 3 moi trudng lién
nhau, ¢6 chiét suéit khac nhau. D6 1a moi trudng khong khi, 16i va 16p phi,
tuong iing vdi chiét sudt n,= 1, n,, n,.

Géc nhan 16n nhat 0, 12 géc clia tia téi s6 (2), tia tao ra tia téi han co
g6c 16 han la 90° - 6, (tai m#t phan cdch 16i va 16p phu).

Tai bién ctia khong khi va 13i, 18i va 16p phi, theo dinh Juat Khic xa c6:

sin@,,, = n,;sing,
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$in(90° 8, ) = cosB, =—2
ny

vi n;=n,, géc m& 1én nhat sé la:
§in0 =07 —03 =1,v2A (3.3)

Véi A=2L"T2 13 do lech chiét sust tuong d6i.
n)

sin@,,,, cho ta biét diéu kién dua anh sdng vao sgi quang. N6 1a thong
s6 co ban quyé€t dinh dén hiéu sudt ghép néi gitta ngudn sdng va sgi quang:

Vi du: n,=1,475; n,=1,46 (46 léch chiét suflt twong ddi 1a 1%)

thi sinf,,,, = 0,21

Omax - vén, 12

ne=1

8, /% (Goc toi han)
Vén,
M3t ngoai cling cla sgi
1 Anh séng lan truyén vao vé
2 Anh sang twong (rng v&i goc toi han
3 Anh sang lan truyén trong 18i vi bi phan
xa toan phén

Khodng g6c o6, T8
thé thu duere “max

Hinh 3.5. Goc nhan cida sgi quang
Né&u biét dudng kinh 161 va sin8,,,, thi xdc dinh duoc lugng dnh sidng.
vao 15i soi.
3.3.2. MODE LAN TRUY]E:.N ANH SANG TRONG SOI QUANG

Cic tia sdng dua vao soi quang véi cdc géc nhd hon géc md 16n nhat
clia soi s& duge truyén doc theo 18i soi bing cdch lap lai cdc phan xa toan
phén tai bién cha 15i va 16p phil. Nhung g6c phan xa tai bién phai thoa mén
cic diéu kién nhét dinh, mdi ¢é giao thoa séng anh sing.

Thue t€, 15i soi quang c¢6 cdu tric hinh try, nhung dé tién khao sét ta
coi ching 14 hinh 8ng vuodng.

Vi phén b8 dién va tir truong c6 dang gidng nhau, ta chi xét phan b
dién trudng va suy ra tir trudng tuong Wng.
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S [

“& / °
2
Ji
A N [
a) Kni &nh sing e 0 161 18.0, .
i dugre vt quing dueing biing % burb séng b) S6ng dirng biéin kndng durge sinh ra <) Pha cila €én trudng bibn o)

th1 phas cila curdng 84 38N trudmg 84 bidn 84
mé lugng bling 1B gidrm A, vit A

Hinh 3.8. Pha clia cudng d0 Jisn trudng theo hudng AA,' tuong tmg voi cac tia séng
c6 goc toi khac nhau.

Hinh 3.6 biéu dién sy bién d8i dién trudng giita hai bien (A, va A,")
twong iing véi céc tia c6 géc téi khic nhau. Trudng hop (a) va (c), pha cua
dien trudng bién déi 12 180° va 360°. Trong céc trudng hgp nay séng ding
dién trudng giita hai bién dugc tao ra. Quing dudng cic tia nay di tr bién
nay t6i bién d6i dién dai bingnA/2 (n=1, 2, 3...)

360" thao hudmg bidn

Tr4i lai, v6i nhimg tia sdng c¢6 géc © nim trong Khodng 8g <6<6;thi
khong tao ra séng ding.

Béi vay cdc géc phan xa cho phép anh sdng truyén trong sgi quang bi
giGi han trong mot s& gi4 tri nhat dinh. Pudng truyén cla anh sang, tao cho
anh sdng lan truyén dugc trong soi quang, tuong ling v6i géc phan xa xic
dinh, ciing nhu phan b6 dién trudng xéc dinh duge goi 12 mode lan truyén.
Mode lan truyén 12 con dudng ma tia sdng c6 thé theo khi di trong soi. S8
luong cdc mode lan truyén bi gidi han do diéu kién phan xa toan phin va
phan b6 dién trudng xdc dinh. Cac mode ¢6 tén 12 lan truyén bac 0, bac 1,
bac 2 va bac (N-1), theo trinh ty bt ddu tir géc 6 nho nhét.

3.3.3. SO LUONG MODE LAN TRUYEN VA BUGC SONG CAT

Né&u goi s6 mode lan truyén trong s¢i quang 1a N, thi mode lan truyén
bac cao nhdt 12 (N-1), twong ting v&i géc phan xa gén bang goc t6i han. Néu
g0i g6c 16 han 14 8, thi s6 lugng mode lan truyén 16n nh4t N phai thod mén

diéu kién 2asinB, = N%-

[N=0,1,..(N-1)] (3.4)

o2 - 2

* Trong d6 0, dugc tinh theo (3.1): sin8,, = 50O _
m ny
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nén: Nsi—a-\/ Y (3.5)
0 .

Tu (3.5) cho thdy s6 mode lan truyén phu thudc vao kich thudc a cha
161, budc séng lan truyén Agva sy chénh léch vé chiét sudt n,, n,. Khi tinh

theo bidu thirc (3.5), s& 14y N Ia s6 nguyén gin nhat véi két qua.
Viduy 1: chon,=1,475; n,=1,46; 2a=50um;
A=13um sé& tinh dugc N=16

Soi quang ¢6 s¢ lugng mode lan truyén nhiéu (16n hon 1) nhu vay dugc
goi 13 501 da mode. -

Vidy 2: chon,=1,463; n,=1,46; 2a=10um;
thi N=1.

Trudng hop nay chi tdn tai mot mode lan truyén bac 0, soi quang chi ¢é
moét mode lan truyén goi 1a soi don mode.

D6i v6i mot soi quang da cho, tifc 12 ¢6 n,, n,, va a xdc dinh, s§ mode
lan truyén N s& phu thudc vao budce séng A. Do vay soi quang ¢6 thé duoc
sir dung nhu sgi don mode & budc séng nay, thi d6i véi bude séng ngén
hon, né khong con 1a sgi don mode nira.

Budc séng nhé nhat ma tai d6 sgi quang lam viéc nhur s¢i don mode duoc goi
12 budc séng cat va ky hiéu A.. 2. duge tinh theo phuong trinh sau:

Ac =4aynf -n3 (3.6)

Tinh todn trén &p dung cho trudng hop 6ng din séng la vuéng (phing),
trong thuc t€ 6ng ddn séng 13 hinh try, thi:

2n
lc =m.3\fﬂl 1) (37)

Bu6c séng cit 1a mot trong nhitng théng s co ban, dic trung cho soi
quang don mode. '

Vi du 3: s¢i quang ¢6 cdc thong s6:
n,=1,463; n,=1,46; 2a=10um
s€ ¢6 A, =1,22um
30



" Soi quang ndy khong thé sir dung nhu mot sgi don mode véi chc bude, -
séng Ag <1,22pm . o _ LT

3.4, PHAN LOAI VA CAU TRUC S01 QUANG

3.4.1. PHAN LOAI SOI QUANG .

.. S¢i quang duge phan loai iheo' 3 céch sau day: Theo vat ligu st dung,
theo mode truyén din, theo phan b& chiét sudt.

Phan loai theo vat lieu dién moi: Theo vat ligu dién moi sir dupg thi sqi
quang goém 3 loai: - :

" Sq¢i quang thach anh

'Soi quang thach anh khong nhimng chi chita thach anh nguyen chat
(Si0,), ma cdn cb céc tap chat théem vao nhu Ge, Bva F v.v... dé 1am thay
461 chi&t suit khic xa. L

S¢i quang thuy tinh da vat li¢u, chita thanh phén chi y&u Ia, thuy tinh
ho#c thity tinh boro-silicat v.v... ' :

Sqli quang bing nhya: vat liéu san xudt s¢i quang bang nhya, silicon
resin, acrelic resin (titc 1a polymethyl metha crylate: PMMA), thudng dugce
sir dung nhiéu . : '

D6i v6i mang 1u6i vién thong, soi quang thuy tinh thach anh dugc dung
nhiéu nhat, bdi vi né ¢6 kha nidng cho san phdm cé d¢ suy hao nho, cic dic
tinh truyén din én dinh trong thoi gian dai. '

Céc soi bing nhya thudng duge sir dung & nhimg nai cn truyén dén cy
ly ngén, khé di c4p bing mdy méc, thuan tién trong sit dung 1ap @it tha
cong (d& han, khéng phuong hai khi bi bé cong) mic di.loai ndy c6 dac
tinh truyén dén kém. | o

Phan loai theo mode lan truyén o

Nhu .phﬁn tich & trén, mét soi quang xé4c dinh, & b}réé séng dai, né s&
hoat dong theo mode Jan truyén don mode, nhung & budc séng ngin hon
budc séng cht A, soi quang Tai hoat dong nhu sgi da mode. V1 vay ding vé
mit nguyén tc khong thé coi s@;‘ﬂ%ﬁl&ﬁd@ moge, s¢i nao 1a don mode.

Tuy nhién, do anhsénghdngngoaisj’rdung trong thong tin soi quang o}
3 budc séng: 850nm, 1310nm, 1 550nm{1nm=10’m) Mat khéc dudng kinh
15i soi quang ciing ndm trong m¢t khoéng A §,5pm dén 100pm. Vi vay
trong thyc t&, ngudi ta chia sgi quang thanh 2 loai: don mode va da mode.
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Soi guang da mode

Nhur ta d4 bi€t phdn clia mot sgi quang ., ma qua d6 dnh sang di chuyén
'_duoc goi 12 181 cla soi.

 Cic tia sdng chi c6 thé di vao trong 15i, néu géc cla né nim trong pham
vi gdc t6i han clia soi. Khi tia sdng di vao trong 16i, c6 mot s& dudng di ma
tia sdng c6 thé theo cdc dudng di ndy dl.rdc".: goi 1a mode. Néu dudng kinh cla
151 di 16n, dé c6 nhiéu dudng di, ma tia sdng ¢6 thé theo thi sgi quang nhu
vay dugc goi 1a sgi da mode. Soi don mode cé dudng kinh di nhé, sao cho
chi cho phép tia sdng di chuyén theo mot con dudng duy nhét bén trong soi.

Théng thudng ¢é 5 phén cau tao thanh cdp soi quang. Phén 15i cla soi
1a phén tir truyén diin 4nh sing nim & gilra cha cap. T4t ca 4nh sing déu
di qua 16i. Lai duge 1am bing nhya hodc thiy tinh. Bao quanh 16i 1a 16p
phii 1am béng thity tinh hodc nhya nhung vdi hé s6 chi€t sust khiic xa nhd
hon. Cép quang da mode tieu chuén 1a loai dugc ding phé bién trong céc
 LAN. C4p quang da mode ding soi c6 dudng kinh 15i 12 62,5 hay 50um
v 16p phidl c6 dudng kinh 12 125pum. Cic loai nay dugc g01 1a 62 5/125 :
hay 50/125. '

- Ngudn séng st dyng véi sgi da mode 12 nguén phét ra tir diode phat
quang (LED) héng ngoai, hay laser biic xa bé mit. LED ré hon va an todn
hon laser, nhlmg LED khong thé cho phép truyén 4nh sdng di xa bing laser.
Soi da mode ¢4 thé truyén tin ‘higu dj xa d&n 2 km.

- Soi quang da- mode lai chia. 1am hai. loai: Lom c6 cluét suft thay déi rd
rhng gitta 15i va 16p phii'thank bac va. 1041 ¢6 chiét sudt thay ddi ddn tix tam
15i ra d&n bién giGi ldp pht‘l Chle't suaft mlén gﬁn tam lﬁl 14 16n nh4t, giam
dén khi cang ra bién.

D61 véi soi da mode c6 chle’t Sua't nhéy bac ta1 blen gﬂta 161 va 16p phi:

Nz n1p

X ¥




Trong trubng hop nay céc tia sdng 1,2,3 phét ra tr mot xung dnh sang
hep di theo 3 dudng khdc nhau. Pudng cha tia 1 it gdp khic nhét, nén dén
dich véi d6 dai ngan nhdt va dén sém nhét. Cic tia 2 va 3 di theo dudng gip
khiic nhiéu hon, quing dudng dén dich xa hon, nén dén cham hon. Tia 3 s&
dén dich cham nh&t. Két qua 1a t xung 4nh sdng hep ti¥ ngudén phat di, &
dich s& nhan duoc xung ¢6 d6 rong 1dn hon va bj bién dang.

b4i véi soi da mode, ¢é chiét suét, giam da‘n'tﬂ' tam 151 ra bién: Cau
triic nay duge mo ta cu thé & hinh 3.6b:

Hinh 3.6b. L&i 6 chiét sust thay d6i dén va dudng tia sang gid sir tia 1 tuong tng voi
mode thp nhét, phdn xa tai mién gén truc tim cia 13i.

Tia 2 c6 géc m& 16n hon, khong phan xa tai 16p trong ma phan xa tai
l6p 2. :

Tia 3 ¢6 g6c m& I6n hon nita, s& phan xa tai bién cia 15i va 16p phu.

Ta bi€t ring t6c d¢ lan truyén séng ty 1¢ nghich vé&i chiét sust n.

Tia 1 di quang dudng ngin nh4t, nhung truyén tron,g moi trudng chiét
sudlt I6n nhdt, t6c 46 truyén nhd nhat.

Tia 3 di quing dudng xa nh4t nhung t6c 46 truyén 16n nhat,

Néu bién ddi chiét sudt thich hop thi céc tia s& d&n dich cing mot thdi
- gian mic db di quang dudng khac nhau. Dang chiét su4t thay déi phan b6
- theo dang gén nhur parabol, c6 d¢ léch thdi gian gifia cac tia 1a nhd nh4t.

Cédc sgi da mode c6 vo boc mau da cam, nhung déi khi cling ¢ mau
khéc. '

Soi don mode

S¢i don mode ¢6 cdc thanh phén c4du thanh gidng nhu soi da mode. Vo
cla s¢i don mode thudng ¢é mau vang.

Khiéc biét chii y&u gitta hai loai sgi don va da mode b soi don mode chi
cho mot mode sing lan truyén qua 13i ¢6 dudng kinh nhd hon rat nhiéu. Lai
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‘cda sgi don mode c6 dudng kinh 12 9 pm va 16p phdt 125um, véi cfu tric -
ndy dugc coi 1a 97125, ' -

- Nguén sing su dung véi sgi don mode chil y€u 1a lascr héng ngoal Tia
séng di vao 13i v6i g6c rdt hep. Céc xung énh sdng mang dir li¢u trong s¢i
don mode dugc iruyén chii yéu theo mot dudng gdn thing ngay vao giifa
16i. Diéu nay gia ting r4t nhidu vé t6c d6-va cy ly thong tin.

Véi k&t cAu dic bigt nhu vay, soi don mode cé 16¢ d6 truyén s6 liéu cao
va cu ly thong tin 14n hon nhiéu so véi sgi da mode. Sqi don mode c6 thé
truyén s& litu xa hang chyc km. Nhung laser va sgi don mode dit hon LED
va sgi da mode.

Cép soi quang c6 5 thanh phén cfu thanh, bao gém: 18i, 16p phi, 16p
dem, vat litu giit bén va vd c4p bio vé. Lai va 16p phit déu 1am bing thiy
tinh, hoic nhya. Xung quanh 16p phd 13 vat lisu dém, thudng 1a nhya nhim
bao vé cho 138i va 16p phi khong bi hu hdng. Bao quanh 16p dém ]a vat ligu
bén 4é trénh sy gidn cdp khi khi kéo soi cdp dé 14p dat. Vat ligu bén thudng
1a kevlar. Vo boc ngoai nhdm chéng su trdy xudc va cdc hu hdng khéc.

3.4.2. CAC THAM $6 CO BAN CUA SQI QUANG

' Céc tham s& co ban dé xdc dinh cfu tric sgi quang 1A dm’fng kinh 18i
scn, duhg kinh ldp bao (dutmg kinh vé) va khdu d¢ s6 (NA) v.v... Ching
B thén_g_ sd ca'u trdc cﬁa scn quang. Céc thong sd nay anh hudng

_ Chlil'lg _ cé cic thOng sﬁ phu khéc nhu- ty s6 khOng d6ng tam, ty 56
- khong trd _Tuy né anh’ hudmg {t dén dac tinh truyén din nhimg ching lai
hg&ng_'_lm d&n suy 'hao han néi cia soi quang.

Cﬁfbﬁn thOng s6 xdc¢ dinh cau tric chia cdc loai sgi quang da mode la
’ dubng kinh 151 sof, dudng kinh 16p vo, khiu do s6 (NA) va dang phan b6
- .chiét-sust khiic xa (xern hinh 3.7). Khi quyét dinh gid tri cdc thong $6 nay,
ta. ph&lchﬁ ¥ d&n céc Anh hudng ciia mbi thong s6 dén cdc tinh chat cla soi
* quang nhy hinh 3.8.
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A= ; s¢i quang loai S
A= 2; sgi quang Iqai Gl
(Parabol) \

16i

m&ma

Hinh 3.7. Céc thdng s8 céu truc clla sgi da mode

Puérng kinh 18i 2d Suy hao quang

Tang suy hao quang do
uén cong hodc vi cong

Puwéng kinh 16i 2a

Suy hao chd nbi

- Khdu 69 sb NA _
. (B0 lgch chiét sudt khiic xa 4) [

N Higu sult dua anh séng véo

 |Phan b,6 cmétsuétmcxa

 Hinh 38, Céc agc tnmg cde mong so' offu tric s9i quang' T
Tuo'ng phan véi ca'u tnic cﬁa céc st quang da mode dugse xﬁc dmh bb‘l
bén thong s& d€ cap 16i & ti-en. cfu tric clla $¢i quang dan mode duge xdc
dinh bing ba thong s6 nhl.t sau: thong s6 trudng mode, dub‘ng kinh 16p vo va
budc séng cit. Ly do dé giai thich vi sao ching ta sir dyng tham s6 trudng

mode thay vi dudmg kinh 18i sgi cho thong s6 cdu tric sgi quang don mode
dugc trinh bay dudi day:
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Putng kfnh trlrémg mode 12 mot du&mg kinh ctia mot dién tich tron trén
mot phin ria cét ngang ciia sgi c6 mat 4o 4nh sdng 1/e (e 13 he sO logarit g
nhién bing 2,71828) dat gié tri 16n nhdt (thudng dat dugce tai tam 16 sgi)
theo phan b6 mat do 4nh sang nhu trén hinh 3.7.

Cuedrng 84 anh séng

1le

" Pudng kiph tredng \

moe » rfa
A 2

Hinh 3.9. Duing kinh trudng mode

V1 s¢i quang don mode c6 dudng kinh 161 va chénh lech chiét su4t khic
xa nho, do viy viéc xdc dinh mot cach rd rang bién cla 16p 16i va vo theo
phuong phip quang rét kho khan. Dé thuén tién, ching ta sif dyng dudng

' kfnh mode moét thOng s6 bit ngudn tix phan b& nang lucrng 4nh sng.

™ . Loai | Soi quang chiét suﬁt bién | - Sc,n quang don
Cic chi 56, R - a6i | mode
Bubc song sit dwg Y 85 um | @ l3um
_' L h)l.3p,m | B155um
[ butmgkinntsi | 50I-1m:|:6% ' o
| Duimg kinh trudmg mode: Lo " 9,10pm £ 10%
Buéc séng ot . 1,10 - 1,28 pm + 2.4%
Dudmg kinh 16p vd ' 125 pm£24% 125 pm + 2.4%
T§ ¢ déng tim hotic s6 déng tam | 6% bogc ft hon . 05-30um
Ty 12 khong tron ciia 161 ' 6%hodcithon .
Ty 18 khong trdn ciia vd ' . 2% hodc it hon . 2% hoac it hon
1 Khéu do 56 (NA) a) 0.18 - 0.2440.02 (0.85 pum)
b) 0.15 -.0.30£0.02 (1.3 pm)




35.CAC PACTINH SOL QUANG

3.5.1. SUY HAO CUA SQI QUANG __
. D& xéc dinh t6c do truyén-din va khodng céch tram 1dp clia he théng
- thong tin quang sqi, c6 hai tham s& phai nghién cifu 46 la suy hao quang va
40 rong bang truyén dén. Do suy hao quang dé x4c dinh suy hao cong suflt

4nh séng lan truyén trong sogi quang. Né&u suy hao nho hon thl s& cho phép
~ khoang cdch truyén din tfn hi¢u 16n hom.

. Suy hao quang cé thé tm phan chia thanh hai loai, th nhat 1a suy hao
thudn tuy soi quang, va thit hai 1a cdc suy hao phu khi 14p dat va van hanh
he théng. Céc nguyén nhan gay suy hao duge gidi thich nhu sau:

Suy hao hdp thu:

' Gi6ng nhu mot chi€c rém den c6 thé hdp thy dnh sédng rdt t6t, anh séng
lan truyén trong sgi quang bi hép thu do céc vat liéu sgi va dugc bi&n déi
thanh nhi¢t gay nén suy hao quang ma khong lot 4nh sdng ra ngoai. Suy
.. hao ndy goi 12 suy hao hdp thu. Néi chung, suy hao hap thy dugc phén chia

thanh hai loai, mot 12 do ban than soi quang, thit hai 14 do ¢d tap chét trong
“thuy tinh 1am sgi quang. '

Trong suy hao thudn tuy ban than vat li¢u thuy tinh ¢6 suy hao hip thy
cuc tfm v suy hao hdp thu héng ngoai. Suy hao hé&p thu cuc tim c6 dinh
hdp thy & bude séng khoang 0,1 um, trong khi d6 hép thy héng ngoai &
khodng budc séig 10 pm.Docic loai suy hao nay gidm rit nhanh tai cic -
buée séng khong phé;‘bm;séngh&p{tht,l dinh, do vay, suy hao dat gid tri
‘bé nhat trong gidi bube séag t 1 OpmagE L6pm. 1

Trong nhing giai doan dAu phés trién soi quang, nhiing tap chat gay
" nén céc suy hao 12 céc ion’kim loai ahu ion'sét, ‘d8ng v.v... Tuy nhién, hién
nay k§ thuat lam gidm suy hao 3% ¢6 nhimg ti€n bo: vugt bac, bay gid chit
y&u I ion (OH). Chiing 1a c6 thé n6i ring lich'sif phat trién soi quang véi
suy hao thdp 13 sy lam gidm suy hao hdp thy do jon. kim' loai va ion
hydroxyl gay nén. . T L o

Suy hao tén %a Rayleigh L ) |
Tén xa Rayleigh 12 hi¢n tugng mh 4nh sdng bi tén x3 theo chc huéng

khédc nhau khi n6 gap phai mot vat nhd c6 kich thudc khong qué 16n so

v6i buéc séng cba dnh séng. Biu 1o xanh va cdc d4m may 4o trén biu
- trdi ldc hoang hon déu do hién wrong tan xa reyleigh gay ra. Hién tuong
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t4n xa 4nh sdng dugc dit theo tén nha vat 1y da giai thich hién tu‘c,mg.néy
- mdt cdch ty mi.

D& sin xudt sgi quang, tir mot 16i thiy tinh trdn ¢6 dudng kinh tir mot
vai mm d€n vai chyc mm goi 13 phoi (vat liéu me cla sgi quang) duge
nung néng lén & nhi¢t 4o khoang 2.000 °C va dugc kéo chdy thanh sgi.
Tai thdi diém nay, thity tinh sgi quang duge 1am lanh dot ngot tix nhiét 4o
cao xudng nhiét 4o phdng khoang 20 °C. Su lam lanh dot ngét nay tao ra
s khong déng déu vé mat 46 vat lieu tic 12 sy khong d6ng déu & he s6
khic xa tao nén do vat liéu con c6 quén tinh & nhiét d¢ cao trong soi
quang. Sy duy tri khong d6ng déu nay cha chiét sudt khic xa 1 nguyén
nhan gay nén tin xa Rayleigh trong soi quang, 12 mét trong nhing
nguyén nhan suy hao riéng ciia soi quang va 12 mot qud trinh khong thé
trdnh dugc. PO 16n suy hao do tdn xa Rayleigh ty 1& nghich v&§i mii bén
clia budc séng bdi vay khi 4nh sdng lan truyén-c6 budc séng dai hon thi
suy hao trd nén nhé di. Vi dy, suy hao do té_n"'x:_i Rayleigh vio khoéang
1dB/km d6i v6i 4nh séng & budc séng 1um, nhung khi lan truyén & budc
s6ng'1,6um thi suy hao vao khoang 0,1 dB/km.

Vi d6 16n clia t4n xa Rayleigh ty le thuan véi nhiét d¢ nung néng sgi
khi kéo s¢i, do vay n€u gidm nhiét d¢ khi kéo thi tdn xa Rayleigh s& trénén
~ nhé hon. Vi'dy, sei quang thiy tinh fluoride c6 thé kéo dugc & nhiét do

" thdp vao khoang 700 d¢ C, do ‘vay tdn xa Rayleigh c6 thé gidm xudng 1/3
sO v6i thuy tinh thgch anh thOng thudng: Hon nira, cdc sgi thity tinh fluoride
c6é dii hdp thu hGng ngoal dich chuyén vé phia buéc: s6ng dai hon. Uu the
ndy cling véi suy hao tén Xa, Raylelgh tha'p s& cho ta mot s0i quang suy hao
siéu thdp 10”°dB/km. - .

Suy hao tén xa do cdu tric sm quangkhdngdﬁng nhdt gtiy ra

Cé4c sgi quang thuc t€ kht)ng théod t_i&'t ‘dién méat cét hgang tron 1y
tdng va ciu tric hinh try déu doe suct vd va 18i sqi.

Néi chung, tai bé mat bién glu'a 161 v v6 soi déi chd c6 sy gb ghé va
khong nhin. Nhiing chd gé ghé nhu vgy trén bé mit bién gdy nén 4nh
sdng tdn xa vi mot vai chd phét xa 4nh sdng ra ngoai. Nhimg chd khong
bing phing niy gy nén suy hao quang, né lam tang suy hao quang bdi vi
c6 céc phan xa b4t binh thudng d6i v6i 4nh sdng lan truyén. Loai suy hao
ndy, ngudi ta goi chung 13 suy hao tédn xa do céu tnic khong d6ng nhat
cha sgi quang.
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Suy hao biec xa géy nén do bi uén cong

Céc suy hao bifc xa gay nén do bi udn cong 1a céc suy hao sinh ra khi
soi b udn cong. Vi mot sgi quang bi udn cong, c4c tia 4nh sdng cé céc
goc 16 vugt qud gde gidi han bj phdt xa ra ngoai vo gay nén suy hao. B&i
vy, trong viéc thi€t k& c4c hé théng thong tin soi quang phai chd ¥ dén
viéc giff ban kinh cong sao cho 16n hon mét gidi han cho phép x4c dinh,
vi du nhu 13 40mm.

Suy hao vi cong

Khi sgi quang chiu nhing luc nén khong d6ng nhat thi truc cila sgi
quang bi udn cong di mot luong nho (vao khoang vaium ), 1am ting suy hao
sqi quang. Suy hao nay goi 13 suy hao cong vi luong. Trong viéc thigt k&
cdu tric sgi quang, ngudi ta chd ¥ d€n sin xudt c&u tric cda soi dé bao veé
soi chong lai cdc 4p lyc bén ngoai (vi du nhu céc 19p vo dém).

Suy hao han noi

Viéc han néi s¢i quang twong ty nhu viéc néi cac doan 6ng din nudc va
6ng din gas trong thinh ph& sao cho nuéc va khi gas chay qua cdc doan
6ng nay khong bj rd ri ra ngoai. Khi han néi céc sgi quang, chling phai
duge ndi céc ddu soi véi nhau chudn trye. '

Néu 18i clia hai sgi khéng duge gin véi nhau hoan toan va d6ng nhat thi
mot phdn cha 4dnh sdng di ra khéi sgi nay s& khéng vao soi kia hoan toan va
bi phét xa ra ngoai gy nén suy hao. Nguyén nhan chinh clia suy hao nay 1
vi¢c khong giéng dong tryuc hay s¢i, do vy tao nén suy hao rit 16n. N&u cé
mot khe hd nho t6n tai tai chd ndi thi chinh khe nay tao nén suy hao phan
Xa. Né€u d¢ 16n ctia phan xa nay 16n thi ngudi ta goi 12 phén xa Fresnel.

Suy hao ghép néi sgi quang giita soi va céc linh kién thu phdt quang

Dicu kién d€ ghép &nh séng tir linh kién phat quang vao sgi quang dugc
xdc dinh bang khdu do s6 NA nhu di giai thich & phdn trén. Khi so sdnh vé
diic diém cia LD va LED thi ching c6 do rong chim sdng khdc nhau, khi
ghép ndi vao soi quang thi laser cé céc dic diém vé suy hao t&t hon ngay ca
khi sir dung thdu kinh dé tap trung chim séng. Ngoai ra, loai sgi SM va GI
ciing c6 nhitng dac diém khédc nhau vé suy hao ghép n6i bdi vi chiing c6
nhitng dudng kinh 151 khdc nhau.

Trong ghép néi giita sgi quang véi linh kién thu quang thi cic loai sgi
c6 NA 16m, loai GI thi ¢6 suy hao 16n hon so v6i loai sgi SM vi chim sang
cla loai sgi nay bi trai rong ra. Tuy nhién, sy khdc nhau vé suy hao do
nguyén nhan chiim sdng md ro6ng thi nho hon rét nhiéu so véi suy hao ghép
ban than né.
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 3.52. TAN sAc ANH SANG VA DO RONG BANG TRUYEN
DAN CUA SOI QUANG

Tédn sdc mode

Trong céc soi quang da mode, t6¢ 4 lan truyén 4nh séng ct’la cic mode
12 khéc nhau. Vi dy, khi mot xung 4nh séng dugc dua vdo sgi quang da -
mode thi xung tai d4u ra ¢6 do rong 16n hon d¢ rong xung 16i vao. Nguyen
nhan gy ra hi¢n tuong ndy 13 do Xung 4nh sing vao mic di. chi c6 mot
buéc séng don nhung lan truyén véi mot vai mode khic nhau véi céc t6c 49
lan truyén khéc nhau. Hién tugng ndy goi 12 tdn sic mode, né 1am khoang
tr6ng thoi gian gifta cidc xung canh nhau trd nén ngin hon so véi soi nguyén
ban ctia nd.

Trong céc sgi quang da mode; d¢ rong bang truyén din cla nd bi giéi
han chi y&u bing tdn sic mode. Ngay ca trong cdc sgi quang chi€t sudt-
bién d6i md & s¢i quang ndy cé phan b8 chiét suft khic xa theo hinh
parabol cho phép gidm tdn xa mode thdp nh4t thi dé chinh x4c, hinh dang
nhin nghiéng ciia phan b6 chiét sudt bj gi6i han. Bdi vay, n€u mudn cé he
truyén din dung lwgng truyén din lén thi cdn phadi cé cdc dic tinh bang
truyén dan rong, sit dung soi don mode, viéc sit dung loai s¢i nay loai bo
dugc tdn séc mode do han ch€ s6 lm;mg mode truyén théng xuéng chi con
mét mode.,

Tén sdc budc séng

Trong mo6t moi trudng déng nhét, chiét sudt khdc xa chia né bién d6i
theo budc séng, k&t qua 1a t6c 4o truyén din bién dbi ciing v&i bube séng.
Sy phu thuodc chi€t sust khic xa vio bude séng duge hidu nhu 1A tén sic anh
sdng qua mot lang kinh hoac bdy sic cdu véng sau khi mua. N6i mot cdch

" .-chinh x4c thi 4nh sdng si dung trong thong tin quang sgi khong phai 1a anh

‘séng hoan toan don séc duy chi c6 cdc bude séng duge phan b6 & day trong
mot gidi hep. |

~ Vily do &6, 4nh sing c6 phan b6 t6c d¢ lan truyén khdc nhau vi sy
. khéc nhau ciia cdc thanh phdn budc séng 4nh sing (budc séng dai hon thi
chiét su#t khic xa d6i v6i né s& nhd di, két qua 1a ¢6 t6c-d6 lan truyén 16n
hon). Day 1a mot yéu t6 gisi han d6 rong bing truyén dén gi¢ng nhu tan xa
- mode ta d& ban t6i trude day va yéu 16 nay dugc goi 1a tdn séc vat liu,

Khi chiét suft khiic xa giita 16p 16i va vé clia sgi quang khéc nhau chiit
it thi hién tugng phan xa todn phédn tai bé mat bién khong hoan toan giéng
nhu trén bé mat cla guong ma cdn cé them nhitng phén thim thdu dnh séng -
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qua lc’xp vd. Thém vao d6, mic do thém thau bién ddi theo bude séng, Két
© qua la do dai dudng lan truyén thay d8i theo budc séng. Tén sic gay ra do
hién tugng nay goi 1a tdn xa ¢&u tric. Trong Tinh vyc thong tin quang soi,
- t_én shc vat litu va tdn sic cfu tric dugc goi chung Ia tan sic budc séng.

_ Néi chung, d¢ 16n ciia tdn séc duge tom tét theo mdi tuong quan dudi
day: ' o '
T4n sic mode >>T4n séc vat lidu>Tdn sic cdu tric

B&i vay, trong trudng hop cdc sgi quang da mode, do rong bang truyén
din bi gidi han hdu nhir chi do nguyén nhan tén sic mode, tén sic budc
séng chi c6 mot gi4 tri r4t nhd. Né6i cdch khéc, trong trudng hop sgi quang
don mode thi t4n sic budc séng lai 1 nguyén nhan chinh gy nén han ché&
46 rong bang cha soi. BSi vay, d6i véi soi quang don mode thi budc song
duge st dung dé hoat dong phai duge chon sao cho dnh hudng cha tdn sdc
vat liéu c6 thé bd qua duge, cling bing cdch d6 tén sic cdu tric c6 thé gidm
di (tAn sic mau bing O) bing cich tao nén cédc cfu tric khdc nhau trong
viéc. thlét k€ soi quang.

Bo réng bang tru yén ddn

Trong lmh vyc.thong tm sgi quang hién nay, tir “do rong bﬁng truyén
din™ du’Qc sit. dyng nhw 13 mot mic 40 dé chi tdn s diéu ch€ tin hiéu énh
. séng cao nhaft c§ thé truyén din dugc.va né dugc bléu h:en vé sd luo‘ng la
- 6dBdo. rOngbangcﬁq,tﬁn 56 bing _sbcﬁa sgiquang,

- Gik thiét rig xnmf,mg‘f:&dang s6ng 1y tubng do rOng bing 0 (duge .
go1 1d xung ki ¢i-dudvilo-sgi -quang,. sau .khi lan truyén qua mot
.khoing cédmhltdinh thi Xung thu dugc bi din ra mot do rong nhat dinh
do.tén sﬁc& dph séng. N&u xung bi m& rong thi chiéu cao clla xung s& giam,
mac.dpta’ gli thi¢t réing khong 6 4nh sdng phat xa ra ngoai trong toan
tuyEn truyén dﬁn diéu 46 c6 nghia 12 néng luong duge bao toan.

Vlec kiém tra dang xung tai ddu ra (dugc goi 1a dang ddp Ung xung),

theo céc_ n&y cé nghia 12 kiém tra cdc dic tinh tin sic cla sci quang. Ung
clung nguyén 1¥ ndy trong mién t4n s6 cho ta mot khdi ni¢m vé dic trung
tdn s6 bang co sd. Cic dic trung tdn s6 bang tdn co sd 1a cdc dic tinh dédp
ing tin s clia’ ty s6 bién do vao va ra, & 16i vao 14 tin hi¢u dién c6 dang
" séng hinh sin d€ diéu ché tin hiéu quang gii vao mot ddu vao cia doan
truyén dén’ quang, va 16i ra 1a tin hiu dien dugc giai diéu ché& v tin hi¢u
- quang thu duqc tai ddu ra chia phdn truyén din quang.
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Trong cic s¢i quang da mode khi tin s6 diéu ch€ & ddu vio ting len
dédn din thi bién d6 cha tin hidu 43 gidi diéu ch& & d4u ra s& gidm ddn dén
va tuy thudc vao khoidng céch vi nguyén nhan tdn sdc mode di dé cap dén &
phén trén. D¢ rong bing 6dB dinh nghia 1a di tdn s6 ma t6i mot tdn s6 ndo

'd6 c6 bién d¢ tin hiéu dien ddu ra gidi diéu ché tir tin hiéu quang sau khi -
lan _truyé_n qua mot khodng cich 13 1 km giam xudng con 1/2 bién do (coOng
sudt 4nh sdng giadm 3dB) tfn hi¢u dién di€u ch& diu vio. Do rong bang 6dB
dugc do bing MHz km.

Céc djc tinh d¢ rong bang tin s& cd sd clia cdp sgi quang 16n hon rét
nhidu so véi céc loai cdp ddi d6i xing va cdp ddng truc c§ dién nhu 43 biét
dén. Ddi véi loai soi don mode néi rieng, 46 rong bang tn co sd qué 16n so
véi cdc con s6 & day, néi chung né c6 thé dén con s6 vai chuc GHz.km.

3.5.3. GIA CUONG CO HQC CHO SCI QUANG

Gia cudng co hoc cho sgi quang 12 mot ye'u'to' quan trong trong viéc
dwa céc hé théng thong tin quang vao sir dung dugc trong thyc t€. Ting
cudng sic chiu lyc néi rieng khong phai 1a y€u t6 quan trong nhat ddi v6i

~ - viéc sit dung cdp déng Vi ty ban than kim loai ¢6 tinh chiu uén ca¢ nhimg

‘d6i v6i cdp quang thi vén dé nay phai duge dac biet chi ¢ vi vat lieu thuy
~ tinh rft gidn va d& giy.

Lite chju cang cda thuy tinh thach anh 1én vao ¢ 300kG/mm?. N6 16n
hon g4p hai 14n-so v&i thép vd hon mudi 14n so véi déng va nhom. Nhung
néu cé mot vét nit trén bé mait cha sgi quang thi Iye chiu cang dugc tap
trung vao ch® mit va sgi s& bj gdy néu lyc nay lén"hon gidi han chiu dyng
cho phép. Py 1a nhuge diém 16n cia sgi thuy tinh. Trong qui trinh kéo
phoi thanh s¢i quang, bui cét ¢6 thé bam vao sgi va gay nén vét ndt trén bé
mit. D€ ngin diéu ndy phdi chd ¥ dic biét dén moi trudng san xuft nhu 12
phai boc ngay 1ap tifc sait khi kéo thanh s¢i hodc phai sén xudt trong phong
rt sach. N6i chung nguyen nhan 12m gly s¢i quang 14 cdc vét ran phan bo
m9t cich nglu nhién sust doc chiéu dai coa sQi. Dé loai bd cc vét nit nay
va bio ddm sitc chiu lyc clia sgi quang phai thuc hién mot phép ki€m tra thir

“screening test”, tic 12 “so tuyén™. Phép kiém tra dugc thyc hién bing céch
~ dat mot lyc cing theo sudt chiéu dai cha sei dé phét hién sgi quang gy tai
diém yé&u nh4t cha sgi quang vl bi ran nit. Bdng cich niy, cic doan y&u
durge bd di trudc khi sit dung, nhu vay c6 th€ gidm thiu duge viéc soi
quang bi gdy. Chiing fa ciing déu biét ring sitc chiu cang clia sgi quang s&
thdp hon khi & trong moi trutmg nudc. Nguyén nhan 12 do cdc lién két yéu
gifia cdc nguyén tir thuy tinh trong nwéc. Do vAy phai chd ¥ khong dé€ soi
- quang chim xudng nuée khi sir dyng.
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3.5.4. CAC GIAI DOAN PHAT TRIEN CUA THONG TIN
SOI QUANG _
C6 thé chia sy phét trién ctia he thong tin sgi quang thanh 4 the he.
Thé hé thit nhdt | |
(1970) sqi quang sir dung 12 s¢i da mode loai SI va GI, budc séng cla
4nh séng ngin 850 nm. Do anh hudng tén xa cua vat li¢u, tén xa mode cha
soi quang, nén tdn xa va tiéu hao clia s¢i quang con lén. Cuy ly thong tin

(khoang céach giita cdc tham s& 13p) va t6c do truyén tin thdp. Chi y€u s
dung néi giita cdc téng dai. :

Thé hé thir hai

Nh ti€n bo cong nghé ché tao soi quang, d4 chuyén sang sir dung budc
séng A =1300nm. Loai s¢i quang sir dung la sgi da mode GI. Tai bude séng
nay vat liéu giam déng ké t4n xa, song vi soi da mode nén cdn tén tai tdn xa

mode. T6c d¢ truyén din trung binh 34Mb/s, cu ly théng tin 3 km. Mac du
& muc thir nghiém dat 140Mb/s v6i cu ly 25 km.

Thé hé thir ba
‘Sir dung soi don mode SM, buéc séng dai 1300nm, nén tén xa vat ligu nhd,
tdn xa mode khong cdn. Tieu hao clia s¢i quang nhé c& 0,35dB/km.

N6 duge diing cho dudng tryc véi dung luong 1én, t6c 40 truyén din cao,
cu ly thong tin xa. Téc d6 dat duge 400 Mb/s va d¢ dai dat dugce 1a 50km.

Thé hé thi tw

St dung s¢i don mode véi buéc séng 1550nm. Két hop vdi viéc st dung
LED va LD va Photo diode thich hgp, cu ly thong tin tang trén 50 km va 8¢
d6 truyén dén trén 565 Mb/s.

3.6. CAC BO LAP PAU CUOL, BO LAP PUONG DAY

Cic bo lap ddu cuéi, bao gém hai phin: phén thu va phdn phit (gui,
phan). Dé tién khio sat, ta tach thanh 2 bo 13p: bo 1ip phia glri (khi phat),
va bo lap déu cudi phia thu (khi nhan). V& cdu tric, hai phan nay hoan toan
ngugc nhau, nhung nam chung trong mot thiét bi ddu cudi. '

3.6.1. BO LAP PAU CUOI

So d6 bo lap ddu cudi phia giri din ra & hinh 3.10.
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Hinh 3.10. B¢ i&p ddu cuéi khi gin

Tin hi¢u di¢n sir dung trong hé thong dién 1a tin hiéu ludng cuc (xung
am, xung duong luan phién). Trong he thong tin soi quang tin hiéu 13 don
cuc, tuong tng véi “cé” va “khong”, tao ra hai mic logic “1” va “0”. & 16i
v&o clia bo lap khi giri, nhan duge tin hiéu dien luding cuc qua bd bién déi
ludng/don cyc, thanh tin hiéu dién don cuc. Tin hi¢u don cyc miic logic “1”
ludn tuong tng véi mot xung don cyc, chiing 1am cho qud trinh x\r 1Y tai cdc
thiét bj d& dang hon.

Tin hi¢u dién don cyc qua b6 xir Iy ma giri. Tai day mot s6 ma quy wéce
dac biét dugc cong them vao céc tin hi¢u don cyc dua vao, 1am nhiém vu
ki€m tra hoat dong binh thudng giita cdc bo 14p. Sau d6 toan b tin hidu nay
mot 14n nita duge bién d6i thanh ma dudng truyén x4c dinh. phd hop véi méi
trudng truyén ddn. Sau d6 tin hiéu dugc dwa vao bo bi¢n dbi dién-quang
E/O. Ddu tién tin hiéu qua mach didu khién, duoc khuéch dai dé ¢6 cong
sudt 4 16n. Mach diéu khién, diéu khién hoat dong cia laser diode LD tao
ra tin hiéu quang tuong tu tin hieu dien. :

Mach diéu khién mic cong sust tin hiéu 16i ra duoc ding dé giit cong
sudt LD én dinh. Mach diéu khién hoat dong theo nguyén tic 14y tin hieu tir
16i ra clha LD, dua trd lai tic dong vao mach diéu khién. Khi LD phdt manh,
mach diéu khién cong sudt s& téc dong vao mach diéu khién. Mach diéu
khién s& diéu khién LD phat giam di. Qua trinh xay ra tuy dong va LD phat
cong sudt 6n dinh trong su6t qu4 trinh hoat dong.

Nguén sdng thyc hién chic nang bi€n déi dien quang dugc dung la
diode phdt quang LED (light emitting diode) va LD (laser diode).
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Nguyén tic bign ddi dien-quang & day 1a ding tin hi¢u dién 16i vao thay
d6i cuong do bitc xa cia LED va LD. N6i cich khéc, day chinh la
phuong phédp diéu bien.

Vé nguyen thc, LED va LD c6 thé thuc hién ca diéu ché bien do véi
tin hiéu twong ty va tin hiéu sé. Nhung vi dédc trung cong suit phat xa phy
thudc vao dong dién P(I) qua cdc thi&t bi nay la phi tuyén, néu diéu ch&
tin hiéu twong ty it hieu qui. Chi yéu sir dung chiing trong théng tin tin
higu s6.

So sdnh giita LED va LD ta thay:
béi v6i LED: Do d6c S cha dac trung P(I) vao khodng (5 + 50) pW/mA
Tan s6 cdt: fo=(30+ 50) MHz | ‘
Déi v6i LD: Do d6c S dic trung P(Ij 12 500 pW/mA -
Tan s§ cét fc = 1,6 GHz
Vay LD hoat dong & tdn s6 tin hiéu diéu ché cao. Hon nita LD tao ra tin
hi¢u don sic, nén duge ding d6i véi soi don mode.

Bé rong cita phé buc xa khi didu ché 12 rit nhd % =6.10"%, ¢6 thé xem

phé clia tin hiéu sau khi diéu ché véi séng mang 12 gdn nhu khéng thay d6i..

Céc thi&t bj ghép/tich kenh s6 va ghép/ tdch kenh quang cé thé c6, c6
thé khong.

3.6.2. BO LAP DAU CUGI PHfA NHAN

So d6 bo l4p ddu cudi phia nhan (phia thu) din ra & hinh 3.11.

Tin hiéu wr tram giri di qua soi quang dén tram ldp phia nhan. Tai day
lai thyc hién mot qué trinh ngugce voi qud trinh & tram 1ap khi giri, nghia la
né s€ thyc hién qué trinh bién d6i quang dién O/E. '
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_ Hinh 3.11. B 13p phia thu
Qud trinh bién d6i O/IE

Khi lan truyén qua soi quang tir tram gii dén tram thu, bj suy gidm va
bi€n dang (tin hieu say tdch kénh quang hinh 3.11). Tin hiéu nay qua thiét
bj thu quang 1a Photo diode s& bi&n thanh tin hi¢u dién. Dang ciia tin hiéu
di¢n ciing bj méo tuong tv nhu tin hiéu quang. Vi vay tin hiéu c4dn qua bo
khuéch dai can bing. Khuéch dai can bing thuc hién viéc sita dang tin hiéu
va khué&ch dai d€ ¢6 bien d6 cén thiét. Trong phdn nay, mach thyc hién viéc
tr dong diéu khién, d€ gi mitc tin hieu luon c6 dinh & 16i ra cha khuéch
dai, nh& mach ty dong diéu khién AGC. N goai ra bo khuéch dai con 14y ra
cdc tin higu vé thdi gian va khodng thoi gian cla tin hiéu xung géc. “1” va
“0” tir tin hiéu stra va khuéch dai goi 1a xung dinh thdi. Tai mach t4i tao cac
Xung “c6” va “khong” (“1” va “0”) dugc xdc dinh tai vi tri cla tin hieu dinh
thdi, theo truc thoi gian. Nhue vay, cdc tin hiéu xung g6c dugc phuc héi
nguyén dang tin hiéu dién ban diu. Sau dé qué trinh hoan mi dugc thuc
hién tai bo xir Iy ma. Tai day, bo xit Iy mi s& kiém tra 15i va chuyén déi ma
tin hi¢u v€ ma ban ddu. Pay 1a qud trinh gidi diéu. Tin hiéu sau bo xir Iy ma
Ia don cuc, n6 duge cho qua bo bién déi don/ ludng cuc va ta duge ding tin
hiéu dién ban ddu. Tin hieu nay qua b¢ tdch kenh sé6 tra lai dich nhan.

- Bo thu quang thyc hién chic nang bién ddi quang-dién O/E 13 Photo
diode. C6 hai loai Photo diode duoc sir dung 1a PIN va APD.
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Cac Photo diode hoat déng theo nguyeén tic sau: Cic Photo diode dugc
phéan cyc ngugc, khi khong cé dnh séng chi€u vao, dong qua diode bing 0.
Khi ¢6 tia sing chi€u vio, qua diode xu4t hién dong dién. Cudng do cla
dong di¢én nay ty 1¢ v6i cudng do 4nh sdng chifu vio. Do d6 Photo diode
thye hién duge qua trinh bién ddi quang - dién O/E.

So sénh hai loai Photo diode sir dung trong thong tin s¢i quang _

Loai Photo diode PIN: Ciu tao clia loai Photo diode nay gém hai manh
ban dén P va N dugc néi qua soi kim loai manh va ngin. Tén cia loai Photo
diode nay dya trén ba chdt c4u tao nén né (P, N 12 ban din loai P va N, con
I 1a kim loai). '

Vi ¢6 soi kim loai, nén t6c d6 chuyén mach ciia PIN khong cao. N6 chi
hoat dong véi tdn s& bi€n d6i cha 4nh séng thap, nén chi ding cho théng tin
cé t6c do thdp. Mat khdc, h¢ s6 bién d6i quang dién thdp vi khong c6 su
khuéch dai, nén 46 nhay khong cao. Tuy nhién, th€ nuoi Photo diode loai
PIN chi cdn nho va hoat dong lai én dinh. PIN hay dugc ding trong cac
LAN véi cy ly ngan, t6c d6 thap.

- Photo diode APD: Cdu tao cla loai nay, nhu Photo diode binh
thudng gom hai manh bin din PN ti€p gidp v6i nhau. Tai mién gdn tiép
gidp, ngudi ta thay déi néng do tap. Hoat dong cua né vin dua trén
nguyen tic Photo diode dugc phan cuc nguoc, khi khong ¢6 4nh sdng tic
d9ng, dong qua Photo diode bing 0. Khi ¢é dnh sdng tdc dong thi qua
Photo diode xuit hién dong nguge. Dong nguge nay ty 1é véi cudng do
dnh sdng tdc dung. Do d6 APD thuc hién dugc nhiém vu bi€n ddi quang
dign O/E. Su kh4c biét ciia APD 1a the phan cuc ngugce rat 16n (c& 200V).
Khi dnh sdng tdc déng vao mién ti€p gidp 1am xudt hién cip va 16 tréng,
ching chuyén dong nhanh do tic dong cha dién trudng manh, gy ra su
ion hod do va cham. Trong APD xuit hién hién tugng thac. Chinh nhd
hién tugng nay APD khong nhitng chi 1am nhiém vu bién d6i O/E ma con
cé tdc dung khuéch dai tin hiéu lén dén 200 14n. T6c d¢ chuyén mach cua
- APD ciing rdt cao. N6 c6 thé hoat déng & gidi tdn dén GHz. Do c6 do
nhay cao, tdn s& cat rdt cao nén APD dugc ding trong hé théng tin sgi
quang v6i khoang cdch xa va t6¢ d¢ 16n. Han ché€ APD 1a thé nuéi c6 dién
ap rat cao (200V) vi hoat dong kém én dinh (vi ¢6 hién tuong thdc). Vi
vay doi héi the ngudn nuoi phéi n dinh va hoat dong trong méi truomg 6n
nhiét, phai st dung cdc thiét bi bao vé t6n kém.
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-'3.6.3. BO LAP PUJNG TRUYEN

Khi cu" ly giita b6 lap giri va nhan qué xa, tin hi¢u s& bi'bién dang dén .
muc khong héi phyc duge. Lic d6 cin sit dung thém tram 14p dudng truyén
giita tram giri va tram thu.

_ B6 1ap dudng truyén c6 cdu tao bao gém mot phén cia b 13p ddu cudi
phia thu va mot phén cia bo 13p ddu cudi phia phit.

Phdn d4u ciia b6 lap dudng truyén 12 phén ddu cia b0 lap thu gém céc
tdng: APD, khuéch dai can bing, x4c dinh téi tao. Khi tin hiéu trén dudng
truyén c4n dugc tang cudng va sira dang, né dugc dua dén 16i vao cla bo
lap dudng truyén. Qua bén kh6i phin ddu cia bo 13p dudng truyén, tin hi¢u
duge sira gidng nhu tin hiéu dién truéc khi didu ché. Tin hiéu nay duge dua
qua phén cuéi clia bo 13p dudng truyén. N6 chinh 1a phén cui cla bo lap
phia gli (hinh 3.10) bao gbm cic tdng trong khdi E/O: mach didu khién,
LD, mach diéu khién mic céng sudl. & 16i ra cia bo 1ap dudng truyén tin
hiéu quang c6 dang giéng nhu tin hi¢u 16i ra cia bo lap phia gtri. Tém lai
b0 lap dudng truyén bao gém phdn O/E ciia bo 13p phfa thu v phin E/O
cia bo 1ap phia giri.

98



Chuong 4
THIET BI MANG VA CAC KY THUAT MOl

4.1. THIET BI LAN

4.1.1. CHUAN TIA/EIA 568

Chuédn hé théng cdp TIA/EIA 568 sir dung cho hé théng cdp mang, gilp
cdc hé théng cdp mang c¢6 chung mot chudn, do dé c6 thé hd trg xay dung
hé théng mang da dang cling nhu nhiéu ing dung truyén théng khac. Trong
gido trinh nay ching ta di sau vao tim hiéu cdc thanh phédn trong chudn
TIA/EIA 568, diéu d6 gitp chiing ta thi€t k& dugc hé théng cdp mang hoan
hao dam béo yéu cdu vé tinh én dinh, t6c do, kha nang m& rong.

Hinh 4.1. Céc hé théng con cla tiéu chuén TIA/EIA 568A
Trong dé:

1 - Ving lam viéc (working area)

2 - Cép nam ngang (horizontal cable)

3 - Budng vién thong (telecommunications closet)
4 - Cap xuong song (backbone cable)

5 - Phong thiét bi

6 - Pudng vao toa nha (building entrance) :
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Duéi day s& trinh bay chi tiét cac thanh phén & trén.

Nhitng thanh phan working area dugc trai dai tir buéng vién thong dén
tan cdc tram lam viéc, hé thong cép trong vung nay phai dugc thiét k& dé dé
dang thay déi vi tri, them thiét bi, va quan 1y. Nhing thanh phén cua vung
lam viéc bao gbm may tinh va cic thiét bi ngoal vi, dién thoai..., bao gém
céc loai cap nhay, cap nGi thi€t bi dau cudi, cac thi€t bi nhu outlets...

He thong cap ngang dugc trai dai nhing 16i ra vién thong cla ving lam
viéc (work area telecommunications outlets hay con goi tat 1a outlets) dén
budng vién thong va bao gém céc thanh phan nhu sau:

+ Cap ngang;

+ Céc ddu néi va outlets;

+ Cac may moc trong budng thong tin;

+ Cac he théng cap Patch cord va cap nhay.

Céc hé théng cép ngang <6 thé 1a cap xoéan doi, cap quang, cép déng truc.

Hinh dudi day s cho ta thdy khoang cach 16i da cta cap UTP trong hé
thong mang

Cabinet

patch Panel

Switch, HUB

Hinh 4.2. Khoang cach t8i da trong chuén TIA/EIA568A/B cho c4p xoén doi

Theo nhu hinh Vvé ta nhan thdy, phén cap tir cac thiét bi tap trung nhu
chuyén mach, HUB dén Patch Panel (Patch cord) cb chiéu dai cuc dai 12
6m, phén cép ngang ¢6 chiéu dai cuc dai 12 90m, va phan con lai cép tU
thiét bi dau cudi dén outlet 1a 3m vay téng chiéu dai cuc dai s€ vao khoang
x4p xi 100m.

Hinh 4.3 s& trinh bay vi trf timg sdi day céap xoan doi UTP khi gén va
d4u noi theo chuan TIA/EIA
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TS568A
Hinh 4.3. Chu#n néi ddu cép _
D4u ndi RI-45 1a thanh phin male, duge két vio mot ddu cla cdp. Khi

nhin d4u néi male nay tir phia trudc, cdc vi tri chan duge ddnh s6 tir trdi
sang phéi 1a 8 dén 1 (Hinh 4.3).

Jack 1a thanh phédn female trong mot thi€t bi mang, 16 cim tudng hay
patch panel. Hinh 4.3 trinh bay cdc két n6i phia sau clia jack noi cap
Ethernet UTP két néi vao.

Vi dién chay qua giita bo nd&i va jack, nén thit ty ciia day phai tuan theo
tiéu chuén EIA/TIA-T568-A hay T568-B. Nhan dién ding ching loai cap
dé diing cho mot thi&t bi néi bing cdch xdc dinh chudn ndo dang dugce ding
bdi jack trén thiét bi mang. Ngoai ra dé nhan dién ding ching loai cép
EIA/TIA cin xdc dinh phai ding cdp thing (straight - through) hay cép
chéo (crossover).

Néu cic ddu n6i RJ-45 cla cap duge gift cling chiéu thi mau cia céc
day s& xuat hién. Néu thit tir cha mau day 14 giéng nhau tai ddu cudi thi cép
12 cdp thing. V6i cdp chéo, cdc ddu néi RJ-45 trén ci hai ddu cho thdy vai
day trén mot phia 12 chéo so vdi phia kia clia cdp. Hinh 4.3 cho thdy chén 1
va 2 trén mot diu 14n luot k€t ndi dén chan 3 va chan 6 clia ddu kia.

Dung cap thing cho céc két n6i sau:
— Né6i switch dé&n router. '
— Nai switch dén PC hay server.
~ N8&i hub dén PC hay server.
Ding cdp chéo cho cac két ndi sau:
— N6i swit.ch dén switch
— N6i switch dén hub
— Néi hub dén hub
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— N6i router d&n router
= N6i PC dén pc
~ N&i router dé&n PC.

Telecommunications Closet 1a khu vue trong, chita nhitng thigt bj trong
hé théng cdp bao 80m thi€t bj ddu cudi co khy va/hoic thi€t bj n6i chéo

He¢ théng c4p Xuong s6ng (backbone cabling)

H¢ théng cdp xuong song duge sir dung d€ néi céc budng vidn thong,
Cdc tod nha, céc phong thiét bj mot c4ch & dang, bao gém c4c thanh phén:
+ Cdp xuong séng, '

+ Nhimg thiét bj g4y cudi co khf trong phin chinh vj phan trung
gian ciia thiét bi nsi chéo,

EQUIPMENT ROOM
Intermediate Crossg-
connects

acn
]
EQUIPMENT ROOM
Main cross-connects

LUA CHON CAP BACKBONE |
Cap xodn dbl khang boc kim 100 Ohm
Cép xodn ddl c6 boc kim 150 Ohm
Cap quang single mode
Cip quang Muiti mode

I‘A”

LR Y T L

TELECOMMUNICATIONS CLOSET TELECOMMUNICATIONS CLOSET

| S—

Hinh 4.4, Hé théng cép xuong séng

102



Cép dugce sit dung 1dm cép Xuong song s& 1a cdc loai cdp sau: Cép xodn
doi 100 Ohm khéng boc kim, cdp quang single, multi mode, c4p xoén cé
boc kim150 Omh, cdp déng tryc.

He¢ th6ng cdp backbone trong m6 hinh mang hinh sao duge th€ hign trén
hinh 4.4, rong d6 céc khoang c4ch t5i da s& tuan theo diing bang nhur sau:

[ Cable “A” “B” e
62.5/125 um fiber | 2,000m(6,560f) 500m{1,640ft) 1,500m(4,8201t)
Single-mode fiber 3,000m(9,8401t) 500m(1,640ft) 2,500m(8,200ft)
UTP(voice) 800m(2,624ft) 500m(1,640ft) 300m(984ft)
LUTP(dat.a), STP-A | Data applications, limited to 90m(295ft} total J

- Patch cord va cdp nhay tai main cross-connects phai nhé hon 20m
- Patch cord va cdp nhay tai intermediate cross-connects phai nhé hon 20m
- ¢dp cho thiét bj c4dn phai nhé hon 30m.

Phong thiét bj (Equipment room) 1a noi 14p trung céc thiét bj vién
thong. :

4.1.2. LOP VAT LY CUA LAN

Céc ky hi¢u dugc ding dé mo ta céc loai dudng truyén da dugc mot s6
hang sir dyng tao diéu kien thuan Igi cho ngudi doc duge thé hién nhu &
hinh 4.5. Trong d6 mang Token Ring duge bi€u dién bing mot vong tron.
FDDI dugc biéu dién bing hai véng tron déng tam, mang Ethernet dugc
bi€u dién bing mot duomg thing, va cudi cling cdc k&t néi ndi ti€p (vi dy
nhu dudng ADSL, dién thoai) dugc bi€u dién bing ddu chép.

Do tinh da dang trong cong viéc, mbi mot hé théng mang may tinh déu
c6 thé duge xay dung trén co s& cc loai dudng truyén khéc nhau, va trong
mdi mang lai ¢ nhiéu loai dudng truyén khdc nhau. C6 hai dang dudng
truyén 12 loai c6 day va khéng day, myc dich cha dudng truyén la cung cip
cho mang LAN mot mei trudng gitp cdc luéng thong tin théng qua dé ma
dugc luan chuyén. Trong m6 hinh OSI, dudng truyén ndm trong 1dp vat 1y.

Dai v6i méi dudng truyén déu c6 nhiing giéi han cia chiing, khi xay
dimg h¢ théng dudmg truyén, wy thude vio yéu cdu cy thé ma ta sé sit dung
loai dudng truyén phd hop, vi du n€u chiéu dai giita hai diém qué 100m ta
khong thé sir dung cdp UTP dé thyc hién ket ndi. Mai dudmg truyén ta déu
phédi quan tam dén cdc dic diém sau: gi6i han chiéu dai, chi phi, d& dang
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13p dat, t8c do trén cdp, bing thong, vin dé nhiéu dudng truyén nhu khi qua
mot xudng san xuft cé nhidu thi€t bi,mady cong nghiép c6 cong sudt 1én ta
khéng thé sir dung duge mang cép déng va khong day.

“Token Ring _ O "
FODI Ring ©

Ethemnet Line

Serial Line

Hinh 4.5. Cac ky hf‘eu dudng truyén trong LAN.

Ngay nay, loai cap mang duge st dung rong dai nhét dé chinh la cap
UTP véi cdc ching loai CATS, CAT5e, CATS6 trong d6 CATS chi hoat dong
dén 100MBPS, con CATS5e va CAT6 c6 thé hoat dong dé€n Gigabit. Dudng
truyén cdp quang thudng dugc diing lam Backbone, cdp déng truc dd din
khong sit dung, dudng truyén khong day dang ngly cang phdt trién (xem
chi ti€t chuong 7). Trong mot he théng mang cho phép st dung nhiéu loai
dudng truyén.

4.1.3. REPEATER

B4t ki mot moi trudng truyén nao ciing 1am suy gidm tin hi¢u truyén
trong moi trudng d6. Vi vay, mdi mot loai moi trfong truyén déu cé mot
pham vi t6i da nao d6 ma trong d6 méi trudng cé thé truyén tai s6 ligu mot
cdch ding tin cay. Chitc nang clia Repeater 12 nhim md rong pham vi t6i da
nay phuc vu cho viéc chay cable va xay dyng mang mady.

Repeater 1a mot thiét bi mang c6é nhiém vu lap lai tin hiéu v céng nay
dén céc cbng khdic ma né két n6i voi. Repeater hoat dong & tdng vat 1y
trong mo hinh OSL. Céc repeater khéng loc va cing khong dién dich tin
hiéu, repeater chi don thudn 13p lai (tdi tao lai) tin hi¢u. Ciing vi the¢ ma
repeater khong doi hoi bét ky théng tin ndo vé dia chi tir frame s& liéu, né
chi don thudn lap lai t4t ca cic bit clia s6 lieu. Piéu ndy ¢6 nghia 1a néu s6
liéu bi sai léch (corrupt) thi repeater ciing vin s& lap lai s¢ liéu nay. Uu
diém cha repeater 13 n6 don gian va khong dét. Pong thdi, mac du céc
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repeater khong thé két ndi giilta cdc mang c6 frame s6 liéu khic nhau (vi du
phu gita mo6t mang Token Ring va mot mang ETHERNET), mo6t s8
repeater ¢é thé két néi cdc phan doan cé cing mot ki€u frame s lidu nhung
chay cable khéac nhau.

138 METERS MAXHMM
(19 LR TO 30 ATTACHMENTS

Hinh 4.6. So d6 mang dung Repeater

Mot s6 repeater chi don gian 12m nhiém vu khuéch dai tin hi¢u. Khi dé
miac di bién 4o tin hiéu ting 1én nhung ddng thdi tap 4m trong mang ciing
duoc khuéch dai 1én. Hon nita, néu tin hiéu géc da bi méo dang thi repeater
khong thé lam sach lai va loai bd sy méo tin hiéu.

Luu ¥ la repeater khong thé mé rong ma_:ng mot cach vo han vi bét ky
mang méy nlo ciing c¢é mot gidi han trén vé kich thuée ctia mang. Ly do
chii yéu cfia gidi han ndy chinh la qué trinh lan truyén tin hiéu trén mang.
Miic dit repeater c6 thé truyén tin hiéu di xa hon, nhung sy tré t6i da trong
truyén tai tin hiéu vin dat ra mot giéi han cho kich thudc cia mang.

4.1.4. HUB

Hub, cdn duce goi 1a bo tap trung day din, cung cdp mot diém ket ndi tap
trung cho cdc cable clia mang. Mang ETHERNET sir dung cable déng truc 1a
mang LAN chudn duy nh#t khong sit dung Hub. C6 ba loai Hub: bi dong (Passive
Hub), chi déng (Active Hub) va théng minh (Intellingent Hub).

Hinh 4.7, Hub ding d8 ndi mang
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Hub bi dong (Passive hub): khong chifa bat k¥ mot thank phdn dién t
nao va n6 ciing khong hé xir Iy s6 lieu dusi bat ky hinh thitc ndo. Muc dich
duy nhdt cla viéc sir dung mot Hub bi dong 1a dé phsi hop (két hop-
combine) tin higu tir cic phan doan cable khéc nhau cia mang. T4t ¢a cac
thi€t bi két n6i véi mot hub bi dong s& déu nhan duogc t41 ca céc g6i tin
truyén qua hub bj dong nay. Vi hub bi dong khong 1am sach va cing khong
khuéch dai tin hi¢u (thuc t€ 12 n6 lai con hap thu mot phdn nhd cia tin hien
va do d6 1am suy giam tin hi¢u), cho nén khoang c4ch gilta mot mdy tinh va
mot hub bj dong khong thé 16n hon mot nira khoang c4ch t6i da cho phép
gitta hai mdy tfnh trong mot mang. Ciing vl nhilg han ché v& chic nang
nay ma hub bj dong khong dit va sir dung d€ dang. Cic mang ARCnet
thudng sit dung hub bj dong. Mang Token Ring ciing c6 thé sit dung cic
hub bj dong, tuy nhien ngudi ta thudng c¢6 xu hudng sit dung cdc hub chi
dong d¢ tan dung dugc cdc dic tinh wu viét hon cua loai hub nay.

Hub chii dong (Active hub): két hop cdc mach dién tir ¢6 khi nang
khuéch dai va 1am sach (clean-up) tin higu dién tir truyén qua lai gitta céc
thi€t bj trong mang. Qu4 trinh 1am sach (cle'an-up) cédc tin hiéu dugc goi la
qud trinh tdi tao lai tin hiéu (signal regeneration). Viéc tdi tao lai tin hiéu
dem lai cdc lgi ich nhu: mang s& trd nén én dinh va déng tin c4y hon
(it chiu dnh hudng cla cdc 15i sai s6t hon) va khodng cdch giita cdc thiét bi
clia mang sé& dugc tang 1en. Phin sau s& dianh dé thao luan vé Repeater 13
mot thi€t bi mang ding d€ khu&ch dai va tdi tao lai tin hiéu cita mang. Vi
cdc hub chii d6ng hoat dong phén nao gidng véi Repeater nen doi khi ngudi
ta con goi hub chiz dong 1a Repeater da céng (Multiport Repeater).

Hub theng minh (Intelligent hub): Ia hub chi dong da dugc nang cdp
lén. Mot s6 chic nang dic biét clia hub thong minh la;

Quén 1y hub: cdc hub thong minh hé trg c4c giao thic quan 1y mang.
Céc giao thifc ndy lam cho céc hub thong minh c6 thé giri cic géi tin dén
mgt console mang trung tam. Mit khéc, céc giao thitc nay ciing cho phép
console diéu khién hub thong minh; vf du, ngudi quan tri mang cé thé ra
- lénh cho mot hub ngét mot két néi nao d6 dang gay ra cic 18i mang.

Hub chuyén mach (Switching hub): Tién bd méi nhat cta hub thong
minh 14 hub chuyén mach c6 chia mach c6 thé dinh tuyén (route) mot cich
nhanh chéng cic tin hieu giifa cdc clng cha mot hub. Thay cho viéc lap lai
g6i tin (repeating a packet) & t&t ca cdc céng cla hub, hub chuyén mach chi
1ap lai gé6i tin & cbng keét néi 16i may dich coa g6i tin nady ma thoi. Mot s6
hub chuyén mach c6 kha ning chuyén mach céc géi tin dén dudng truyén
nhanh nhat trong s6 cdc dudng truyén kha di. Trong nhiéu mang mady tinh,
hub chuyén mach dang thay the d4n bridge va router.
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4.1.5. SWITCH

Chuyén mach doi khi dugc mé ta nhu mot bridge da port. Mot bridge
thong thudng chi cé hai port lién két véi hai segment mang, switch c6 thé
c6 nhi€u port tuy vao s6 lugng segment mang duoc lién két. Giéng nhu
bridge, cdc switch hoc cdc thong tin nao d6 vé céc géi s6 lieu ma né nhan
duge tir cdc mdy tinh mang. Cic switch ding thong tin nay dé xay dung
bang tim dudng dé xéc dinh dich clia méi s6 liéu dang duoc giri bdi mot
may tinh nay dén mdy tinh khac trén mang.

Mac dit ¢6 vai diém tuong déng gifta hai thiét bi, nhung mot switch 1a
thi€t bi phirc tap hon bridge. Mot bridge xdc dinh c¢6 chuyén frame lén
segment khiac hay khéng dua vao dia chi MAC cta dich. Mot switch cé
nhiéu port v6i nhiéu segment mang n6i dén chiing. Mot switch chon mot
port két n6i dén thiét bi dich. Cic Ethernet switch dang tré thanh giai phédp
két n6i phd bi€n bdi vi ciling tuong tu nhu bridge cdc switch cai thién hiéu
sudt mang bang cach cai thién dugc téc d6 va bang thong.

Switching la mét ky thuat 1am gidam mitc d6 nghén xay ra trong céc
Ethernet LAN bing cdch giam luu lugng va tang bang thong. Cic switch
thay th€ dé dang cho cdc hub bdi switch lam viéc v6i ha tdng cdp da cé.
Diéu nay cai thién dugc hiéu suit mang chi v6i mot tic dong t6i thidu vao
mang dang tén tai.

e T L

Hinh 4.8. Mot vi du vé ding switch
Céc switch chia 1am 3 thanh phédn chinh dya theo nhu céu :
- Switch SOHO va FAMILY dung trong gia dinh : thudng 12 s6 lugng

cbng nhé, v6i cdc giao dién Ethernet va Fast Ethernet t6c do dat khoang
10/100Mbps, thudng yéu cdu vé gidm sit mang va bdo mat mitc thip.

- Switch Enterprise hay Department ding trong doanh nghiép : s
lugng giao dién Ethernet va Fast Ethernet 16n, doi khi con hé tro téc do
Gigabit qua chudn RJ45, thudng hd trg module cip quang GBIC, yéu ciu
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gidm sdt mang, cdu hinh va bao mat mifc cao v&i nhiéu tinh niang va chudn
da dang...

- Switch Backbone ding cho mang Xuong séng : thudng c6 s6 lugng

cng vira nhung hé trg giao dién Gigabit t6c d6 1000Mbps, hé trg ghép
kenh truyén két ndi 1én t6i hang chuc gigabit.

Céc thanh phén switch duge chia 1am cdc dong san phdm sau :
+ Switch Layer 3 : hé trg chiic nang dinh tuyén nhu mot router

+ Switch stackable : hd trg quan 1f ¢dc switch x€p chéng qua 1 dia chi
IP duy nhét

+ Switch Managed : hé trg céc chic nang quan 1y qua céc ing dung
nhu SNMP, MIB..

+ Switch Web Smart : chifc nang quén If théng minh qua trang web, cic
thong tin nhu t6c 49 cbng, thiét 1ap diéu khién Iubng, trang thii céng...

+ Switch Chassis : kiéu khung hé trg thi€t 1ap nhiéu ki€u mang; chi cdn
thi€t lap mach ¢é modul quang hay bo cdng Ethernet 1a ta dung véi cdc nhu
clu khdc nhau.

Ngoai ra con ¢ céc chire ning nhu Rack Mounting (hé trg gdn duge
vao th rack).

Sau day 12 céc dinh nghia vé dich vu v chuén :

1. Port Trunking 802.3ad: Tinh nang nay cho phép ngudi quan tri
mang c6 thé ghép nhiéu cdng trén mang thanh mot céng duy nhét nhim
ting dai théng cho mot yéu cdu bat chot phéat sinh hay mot yéu cdu tam
thoi. Vi du, ngudi quan tri mang phai dva mot may chit phuc vu hoi dam
video vado mang, mdy chi ndy cén dii théng Ién, mot gidi phdp c6 thé
nhanh chéng dua ra 1a thiét 1ap Port Trunking trén thi€t bi chuyén mach va
gén thém card mang cho mdy chi.

Khi m¢t hogc nhiéu port ndo d6 1am viéc & ché do6 trunk thi ching c¢6
thé mang luu lugng cla cac Van. Gia sit Vlan 1 ndm trén 2 switch 1 vi 2
thi khi cdu hinh port lam chuc nang trunk thi t4t ca cdc port thuéc Vlan 1
ném trén 2 switch dé nhr mét mang con, vi vay chiing trao déi dir licu duogc
véi nhau.

Chii y : 1 trunk c6 thé gém nhiéu port, chinh vi vay trunk ciing la céch
dé gop nhiéu port véi myc dich tang bang thong trén trunk d6. Khi c4u hinh
port & ch€ do trunk thi phai cau hinh giéng nhau trén ca hai swltch
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2. Port Mirroring: Trong mot hé théng mang 16n va chay nhiéu tng
dung, viéc xdy ra 15i lam cham he théng hoac khong thé truy nhap mang 1a
diéu khong thé tranh khoi, nguyén nhan gay 18i c¢6 thé wr mdy tinh, he
théng cdp, c4u tric mang, phin mém tng dung... Nhe viéc sir dung tinh
nang Port Mirroring, ngudi quan tri mang ¢6 th€ 4nh Xa toan bo hoat dong
clia mot cng nao d6 trén thiét bi chuyén mach sang mot céng khac dé€ do
1861 moét cdch nhanh chong ma khong phéi xu4t hién tai noi x4y ra 16i.

Theo dai trang thai hoat dong truyén va nhén cla céng. Ban ¢6 thé dnh
xa céng nao dé vao mét cdng khéc dé theo ddi hoat déng vé luu lugng cua
cdc clng theo thai gian thue. Chi ¥ khi dnh xa cng nguén v cbng dich
phai ndm trong ciing 1 Vian. Va ching ta ¢6 thé 4nh xa nhiéu céng vao 1
cdng dé theo d5i

3. Dich vu QoS: Chic ning nay cho phép ban c&u hinh uu tién loai
dich vy tifc 12 vu tién géi tin két hgp v6i diéu khién lubng. Céc céng dat
ch€ do wu tien khi géi tin dén s& dugc dénh ddu va chuyén tdi dich theo
mitc wu tién d3 thi€t 1ap. QoS thudng ¢ cdc thuat ngit nhe : TOS (Type
Of Service), 802.1p Priority, Adapted Flow Control, Priority Weight
Ration. Cdc port nao dwoc ddnh dau wu tién thi s& duge wu tien véi cic
tinh nang cta QoS.

4. Giao thirc 802.1d(STP- Spanning Tree Protocol): MAC — Bridge :
Chic nang tranh dit lieu 13p vong qua cic dudng lien két switch- hoat dong
trén cdc switch Ethernet bao gém c4c budc -

- Doc dia chi MAC ciia card mang két n6i véi céng switch va luu trong
bang dja chi MAC,

- D€m thdi gian va thiét 13p han che véi khodng time-line trude khi tao
frame mé6i trén switch va chuén bi truyén di.

- Co ché€ truyén va loc dir liéu khi nhan 1 frame xdc nhan qua dia chi
MAC dich luu trong header cia frame, so sdnh véi bang dia chi MAC dé
xéc dinh dia chi céng truyén qua. Néu tim thdy, n6 1ap tic forward qua
céng d6, n€u khong thi giti broadcast t6i moi cong.

5. Giao thirc 802.1w (RSTP- Rapid Spanning Tree Protocol) giao
thitc nhanh hon 802.1d véi céc tinh nang nhu Uplink fast- Backbone Fast-
Port Fast nhim téng t6c thoi gian hoi ty trén mang bridge.

6. Dich vy IntServ : bao g6m 2 dich vu chinh :

- Quan st dich vu : hd trg dam bao bang thong va giam tré, chitc nang
giéng nhu chuyén mach 4o.
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- Dich vy diéu khién tai mang : hd trg dich vu #ing dung hieu qua hon,
chifc nang gi6ng nhu céc diéu khién bang thong mic thdp, gidm d6 mat mat
thong tin va 40 tr mang.

7. Dich vu DiffServ

- Duge bi€t dén dé d4p dng céc yeu cdu dich vy hiéu qua hon va tinh
md rong cao hon IntServ.

- Luu lhugng duge phan tich 16p thanh 5 mic forwarding.

- Céc 16p forwarding dugc ma hod trén cdc diém dich vu DiffServ:
(DSCP} tai mdi ving hearder géi tin.

- Céc router thira ké€ PHBs- Per Hop Behaviors t6i céc g6i tin theo mi
hod theo 16p forwarding.

DiffServ so sénh véi IntServ :
DiffServ tap trung tai nguyén hon 12 x@ If theo ludng,

DiffServ di chuyén theo 1dp, co ch& va hoat dong chic ning hod doéng
bo tdi cic diém mang,

DiffServ dinh dang céc d6i tugng forwarding theo tram (PHBs) khéng
phai céc dich vu ddu cuéi,

DiffServ dam bdc dugc dya theo co ché€ cung cdp chi khong phai dat
truéc,

DiffServ hd tr¢ trén cdc mién (domain) riéng 1é hon 13 thist 1Ap d4u

© cubi.

8. “Jumbo Frames” m& rong dung luong géi tin t6i 9000 byte trong
~ moi trudng Ethernet. B&i vi thit nhét ch€ d6 CRC 32bit 1én tdi 12000byte,
thir hai 9000byte 1a dii cho céc data gram iing dung lén khoang 8KB (vi duy :
NFS) va c¢ng thém céc géi tin overhead. R4t thich hop véi co ch€ truyén
file dung lugng 16n ching han nhu Media hay dit liéu 16n gidm tai v trénh
qué tai mang.

Céc Jumbo Frame va céc géi tin 1500 byte ciing song song tén tai theo
2coche:

- trén 1 cdng don duoe quy dinh, cée dix lieu duac down xuéng 13 hé tro
Jjumbo frames,

- sir dung 802.1q VLAN, khi ma c4c thiét bi hoat ¢ong jumbo frame va
non-jumbo frame theo cdc viing khdc nhau.
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9. Chic niing 802.3x: H& trg dac tinh méi, diéu khién luéng full-duplex.
Khi 1 switch dd bi&t duge bo dém truyén thong sdp tran thi lap tic tam
dimg mot vai qué trinh truyén tin trdnh mét mét théng tin va nghén mang.

10. Chic nang 802.3p: Nhu cdu khi trong mang sir dung nhiéu dich vu
tng dung nhu email, file transfer, database, VoiP.. k&t qua luu lugng mang
cham trong cdc qué trinh xi 1i dif liéu. Chudn IEEE 802.3p cho phép céc
g6i tin mang phan mifc wu tien théng qua c4c Tag (phdn dinh k&m sau goi
tin) phan biét va nhan dang géi tin dé tach cc luu lugng theo quyén truyén
thong qua mang.

11. Chirc nang 802.3q - VLAN: gitip 43 IT nang cao hi¢u qua mang va
bdo mat an toan mang bing cich phan ving mang thanh cdc mang LAN ao.
Chifc nang cdn gitp d& cho vi¢c chin cdc gdbi tin broadcast gifta lru lugng
cic VLAN,

12. PPPoE: chuén giao thiic point to point trén dudng Ethernet

PPPoA : chufn giao thie point to point trén dudng truyén khong
dong bd ATM .

13. Simple Network Management Protocol:

SNMPv1 : giao thifc quan 1f mang don gién : phét trién trén nén gidm
st cdc tram agent (server, PC workstation, router, switches va hub...) su
dung giao thic UDP dé€ truyén thong tin.

‘Mot hé théng dugc SNMP quan 1i gém céc thanh phdn chinh :

- hé théng quan lf mang ,

- cdc tram (thanh phdn mang nhu switch, hub, router...) va cdc thanh
phin phdn mém mang kém theo,

- c4c thiét bi dugc quén 1f (niit mang bao gém tram t6n tai trén mang),

SMNPV2 : cai ti€én hoat déng hidu qua hon so vdi vl, dinh dang
message khdc véi vl

C6 thém 2 dich vu mdi:
Get Bulk : sit dung phuc héi block dit ligu 16n véi chat luong 1in cay.

Inform : cho phép 1 NMS (hé théng quén li mang) gini thong tin tdi moét
NMS khédc va nhan phan héi.

14. Dich vu MIB II: Management Information Base : thich hgp véi cac
he théng quin 1f mang lién két sir dung giao thic TCP/IP (1 tap céc dinh
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nghla dy 4n guan 1y mang theo TCP/IP) st dung mot co s& dit l1éu ghi lai
céc cdu hinh, trang théi va thong tin luu trir cho timg thi€t bi.

15. DVMRP: giao thitc dinh tuyén theo vector khoang cach da dich

IGMP : Internet group management protocol.

4.1.6. WIRELESS

Chi ti€t xem chuong 7 clia quyén sdch ny.

4.1.7. BRIDGE -

Bridge c6 thé ding dé m& rong kich thudc 16i da cila mot mang may va
déng thoi né 12.mot thiét bi linh hoat hon nhiéu so véi repeater. Cac bridge
hoat dong & tng con MAC cia tdng Data Link (T4ng 2) trong mo hinh OSI.
Trong khi repeater chuyén di tdt cd cédc tin hi¢u ma né nhan dugce, thi-
bridge lai lya chon k¥ ludng va chi cho phép céc tin higu duge yéu cdu di
qua né. S& di Bridge lam. duge di€u nay la vi m&i mot thiét bi trong mang
déu duge xdc dinh danh tinh bdi mot dia chi duy nhat. Mai mot gaéi tin dugc
truyén trén mang déu chia dia ch1 ctia thigt bi ma géi tin nay cén phai duge
gl dén. Bridge th€ he¢ méi ngay nay con duge goi-1a leaming bridge. Céac
- bridge: ndy wr.d¢ng x&y dung cic bang ghi dia chi ciia cdc thiét bi trong
~ mang Vi cfing ty dong cap nhat cdc bang dia ch1 nay méi khi mot thlé{ bi
mang b1 loaa b6 hay duqc chl thém Vo mang '

_ Bndge du'cc dtmg dé c‘ma nho mang thhnh cic segment mang rieng 18.
- Mang duge thiét ke sao’ cho ph&n l6n cée gbi tin dugc chuyén dén dich ma
"khOng cén phai di qua RO bﬁdge n&bl Khi d6;: Jire Jwemg trayén thong va
kha nang dung 49 rong mdi: segmeﬁt.- mang -gon: lé‘ 88 duge gidm thiéu. Cic
* g6i tin s& phai di qua mot bndgprch;, ipai host tham gla trao déi cdc gbi
tin ndy thudc vé hai segment ma.‘ns._!fff __ )
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Hinh 4.9. SJ d8 hoat dong clia Bridge

_ Bridge ¢6 thé dugc sir dung dé m& rong kich thude vat 1y cia mang.
Maic di kich thude clia mdi mot segment mang don 1& van bi han che€ bdi
kich thudc t6i da do céc gidi han thiét k€ mang dp dat, bridge cho phép
ngudi thiét k€ mang ¢6 thé mé rong khoang cach gilta cdc segments va do
d6 md& rong duge kich thudce chung cia mang.

Tuy nhién, bridge khong thé két n6i cdc mang LAN Khéc loai v6i nhau.
Ly do la vi hoat déng cha cdc bridge phu thugc vao céc dia chi vat 1y cua
cdc thi€t bi mang. Céc dia chi nay 1a cic chifc nang clia tAng Data Link va
cdc mang khéc nhau sit dung céc giao thic tdng Data Link kKhéc nhau. Vi
vdy md mot bridge khong thé ding dé két néi mot segment mang
ETHERNET véi mot segment mang Token Ring.

Mot bridge doi khi cling duge sir dung dé lien két moét segment mang
LAN thong qua mét két n6i ding modem ddéng by vdi mét segment mang
LAN khdc & cich xa.

4.1.8. KET NOI HOST

Dé n6i mot thi€t bi Host vao méi trudng mang cin mot thiét bi goi la
céc giao ti€p mang NIC (Network Interface Card). Hién nay, NIC thuong cé
trong cdc dang sang sau: NIC sir dung trong PC loai Server, Desktop 1a
chudn PCI cdm vao khe md rong hoac ndm trong Bo mach chi véi cac
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chuén cho ca cép BNC, UTP, quang, véi t6c d¢ trai tir 10 Mbps dén Gigabit,
d6i véi may Notebook 1a chuin PCMCIA cdm vao khe mo rong clia may
hodc nim luén trong bo mach chi véi céc chudn va t8c do gidng loail cho
mdy chii va Desktop, ngoai ra NIC cdn sir dung cho ca trong mdy in (Print
Server), chuyén déi tir cac céng USB, RS232 sang mang.

Trong mé hinh OSI, NIC dugc xem nhur la thi€t bi 16p 2 bai mbi NIC
chita mét ma duy nhat duge goi la dia chi MAC (dia chi nay do mot 16 chitc
trén the giéi cép cho timg nha san xudt). Dia chi nay dugc dung dé diéu
khién hoat dong truyén s6 liéu cho host trén mang. Chiing ta s& tim hiéu k¥
vé dia chi MAC trong chuong 5 cia quyén sdch nay.

DE ¢c6 thé két ndi cac chudn khic nhau cia NIC, ta phai diing cdc bo
chuyén déi, vi du khi n6i NIC cé ddu ra 1a RJ45 vac chuyén mach sir dung
cho cdp quang ta phai ddng b chuyén d6i quang di¢n.

Trong luge dé, cdc NIC khong cé ky hi¢u chudn. Diéu nay ngy ¥ rang,
khi cdc thiét bi ndi mang duge gan vao trong dudng truyén mang thi duong
nhién c6 mot NIC hay mot thiét bi twong tu nhu NIC hién dién & dé6. Bat cit
& dau c6 mot ddu ch&m trén ban dé cfu hinh thi d6 1a biéu dién cho mdt
giao tiép NIC hoac mét port, ching déng vai tro nhu mot NIC.

4.1.9. PEER-TO-PEER

Véi cdc thiét bi mang LAN & trén hay & WAN phén 4.2, cdc may tinh
dugc lien két d€ cung cdp céc dich vu phuc vy cho cong viéc ciing nhu doi
séng hang ngay cho ngudi ding. D€ ¢é duge diéu nay, cdc mdy tinh ndi
mang thuc hién céc vai trd hay chic nang riéng trong mdi quan hé véi
nhau. Trong mang, cdc mdy tinh thuc hién céc chitc nang doc 1ap, khong cé
wu tién cho bét cif may nao va d6i xit vai nhau nhu céc doi tic ngang hang.
Trong mang ngang hang, ciing c¢6 cac loai ung dung chp phép mot mdy tinh
thue hién chitc nang dé phuc vy cho mot s6 cac may tinh khédc trong mot
mé6i quan he khong ngang hang nhau. Trong ca hai loai iing dung, hai may
tinh truyén tin cho nhau bing cdch ding céc giao thic yéu cdu / ddp Ung
(request/response). Mot may tinh phét ra mot yéu cén dich vy, mdy tinh thi
hai ti€p nhan va dép ing cho yéu ciu nay.

Trong mang mdy tinh ngang hang, Khi mét mdy tinh yéu cdu mdy tinh
khéc, thi ching ta c6 thé coi mdy tinh yéu cu la mdy tram, con may tinh
duoc yéu cu c6 thé déng vai trd méy chi, khéi niém chd va tram s& chila
tuong ddi va vai trd thay déi lién tuc
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Trong mang ngang hang, cdc ngudi dung ty kiém sodt tai nguyén cla
minh, quyét dinh chia sé hay khong chia sé céc tai nguyén dod, va chia sé
cdc thong tin d6 véi cdc quyén tu minh quy€t dinh. Cac ngudi dung c4 thé
dua ra céc quyét dinh vé chinh sdch cho tai nguyén ciia minh, do d6 khong
hé cé diém diéu khién trung tam hay sy quén tri tdp trung nao trong mang.
Ngoai ra, cic ngudi ding phai ty du phdng cdc h¢ théng ciia minh dé c6 thé
phuc héi céc dit lieu bi mét trong trudng hop hong héc. Khi mot méy tinh
déng vai trd server, user cia mdy nay co thé phai chiu sy gidm hiéu sudt
khi may nay phuc vy yéu cdu tir cic h¢ thong khac.

Heé thdng mang ngang hing rat d& lap dat. Khong cin thém thi€t bi nao
ngoai trlr mot hé diéu hanh thich hgp trén méi mdy tinh. Vi ngudi ding ty
kiém soat 1ai nguyén ciia ho nén khong cén ngudi quan tri riéng.

Khi hé th6ng mang ngang hang phat trién v6i s& lugng nhiéu lén, céc
quan hé ngang hang tr& nén khé cong tic va phic tap. Mang ngang hang
chi 1am viéc t6t v6i 10 mdy tinh hay it hon. Vi cdc mang ngang hang khong
c6 kha ning m& rong nén hiéu suat cia né s& giam nhanh khi s6 lugng may
tinh trén mang gia tang. Do ngudi ding kiém sodt truy xudét tai nguyén trén
mdy tinh cba ho, cho nén diéu nay c6 nghia 1a khé duy tri tinh an toan. M6
hinh client/server c6 thé duge ding d€ khic phuc cdc han ché€ nay ciia mang
' ngang hang.

/0 /
@}@ \@\ .

Hinh 4.10. Mang ngang hang (peer-to-peer).

4.1.10: CLIENT/SERVER

Trong mo hinh mang Client/Server, cdc dich vu mang, 1ai nguyén mang
duge tap trung vao mdt may tinh va mdy tinh d6 goi 1a Server. Cac may
tinh tram giri yéu cdu s dung cdc dich vy 1én mdy chu va may chu s& dap
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tng cdc yéu cdu trén. Server 1a mdy tinh trung tam hoat dong lién tuc dé
dép tmg cdc yeéu cdu tir cac client vé tap tin, in gn, tng dung va cdc dich vu
khéc. Hau hét céc hé diéu hanh mang déu tuan theo dang quan hé client/
server. Thong thudng, cdc may tinh d€ ban déng vai trd la céc client va mot
hay nhiéu may tinh c6 céu hinh manh nhu CPU cé toc 4o Xt 1y cao, bd nhé
16m, phidn mém c6 chifc ning dic biet déng vai trd 12 server. Trong m6 hinh
chent/server vin t6n tai mo6 hinh mang ngang hang, cic may tinh tram
trong mo hinh vin c6 thé trao déi dif liéu, tai nguyen cho nhau.

He thong sever dugc thiét k€ dé kiém sodt yeu céu tir nhiéu client cung
mot lic, s6 céc client, dich vu s& quyét dinh s8 may chi 161 thiéu cin ding
trén mang, ngudi thigt k€ mang gidi 1a phéi tinh todn sao cho cdc may chu
chiu tai tir client d6ng déu va dam béo t6¢c d¢ hoat dong trén mang én dinh
va d4p tmg dudc cdc yéu cdu bang thong t6i thiéu ciia timg dich vu. Trudc
khi mot client truy xuft cdc tai nguyén cha server, client phai dugc nhan
dang va dugc x4c thyc dé ding tai nguyeén do trén server. biéu nay duogc
thye hién bing cdch gin cho méi client mot account name va password, cap
ndy sé duge thdm tra boi mot dich vu xdc thyc. Dich vu x4c thyc déng vai
trd nhu mot linh géc dé canh phong hoat dong truy xudt tai nguyén. Véi su
tap trung cdc account, bao vé va diéu khién truy xudt, cdc mang theo mo
hinh client/ server don gian trong viéc quan tri cic mang 1dn.

Viéc céc tai nguyén trén mang nhu hé thong file, mdy in va céc iing
dung duge luu trit va quén 1y tap trung, gidp ching ta bao dudng va backup
d& dang hon rt nhiéu. Thay vi trai rong tai nguyén nay ra mot s6 cac may
tinh c4 nhan, céc tai nguyén ndy dugc dat trén cac server truhg tam 1am cho
truy xuft d& dang hon. Hdu hét cic h¢ théng client/server déu cé cdc tién
ich tang cudmg nhim bé sung dich vu mdi gia tang su hiru dyng cia mang.

Viéc tap trung cic dich vy trén méy chi ciling tao ra cdc co hoi cho
nhimg ké t4n cong truy xuat bat hop phdp c6 thé d& dang tim nhimg thong
tin cdn ldy, déng thoi cdc server to ra la mét diém héng héc néng trén he
th6ng mang. Khong c6 server hoat dong, mang khong thé thuc hién bat k¥
chifc nang ndo. Céc server yéu cAu nhém chuyén vién phdi duge hudn luyén
dé quan tri va diéu hanh. Diéu nay lam tang chi phi hoat dong clia mang.
Cic hé théng server ciing yéu céu sy bd sung phdn cing va phdn mém dic
biét 1am tang chi phi ddu . )
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Client

Hinh 4.11. Mang gém c0 hai client va mt server,

4.2. WAN

4.2.1. ROUTER

Router 124 mét trong s6 cdc thi€t bi lién mang (Router, Brouter,
Gateway) sif dung cédc thong tin vé dia chi clia c4c mang thanh phén dé hd
trg viéc truyén giri cdc géi tin mot cdch ¢ hién qua. Viéc st dung céc
thong tin vé dia chi clia mang d€ gl c4c géi tin duge goi 1a viéc dinh
tuy€n. Router thyc hién viéc dinh tuyén.

Router t8 chitc mot mang 16n dudi dang cdc segment mang logic.
M&i mot segment mang déu duge gan dia chi sao cho 14t ca cdc géi tin
déu c6 ca hai dia chi 1a dia chi cfia mang dich dé€n va dia chi cia thiét
bi dich dén.

Router hoat déng “théng minh” hon bridge rat nhiéu. Router khong
nhimg xay dyng béng dia chi clia cdc mang, ma né con sir dung cdc thuat
toédn dé x4c dinh dudng truyén cé hiéu sust cao nhat dé giti géi tin d&n bat
ky mot mang n3o. Ngay cé trong trudng hgp moét segment mang dic biét
nao d6 khong dugc gin két truc ti€p vSi mot router, thi router ndy van xic
dinh dugc cdch t6t nhét dé giri géi tin d€n mot thiét bi nao d6 rong mang
tach biét nay. Router con cé thé két néi cic loai mang khdc nhau lai
thanh mot lién mang (vi du nhu két n6i ETHERNET véi Token Ring).
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Router C

Net D

Net E, Node B
Hinh 4.12. So dé hoat dong cua Router

Vi céc router c6 thé xdc dinh duge hiéu sudt dinh tuyén nén chiing
thuong duogc sir dung dé két n6i mang LAN véi mang WAN (Wide Area
Network). Cdc mang WAN thudng xuyén dugc thiét k& voi da dudng truyén
d4n (multiple paths- cac dudng truyén da kénh), va khi dé cac router s€ bao
dam cho viéc céc dudng truyén duge sir dung mot cdch c6 hi¢u qua nhat
(v6i hiéu sudt cao nhdt). C6 hai loai router la router tinh (static router) va
router dong (dynamic router):

Router tinh (static router): cdc router tinh khong thé tu xdc dinh dugc
dudng din. Thay vao d6, ngudi sir dung phai thiét 1ap bang dinh tuyén chi
rd céc tuyén din tiém nang cho céc géi tin.

Router dong (dynamlc router): céc router loai ndy c6 kha nang tu xac
dinh dugc céc tuyén va tim ra dudong dén t6i uu trong s6 cdc dudng dan kha
di dua trén cdc thong tin clia ban than gdi tin va céac thong tin thu dugc tu
cac router khdc.

Dé xac dinh dudng din t6t nhat cho mot géi tin cac router str dung mot
s6 thuat toan dinh tuyén. Mot vai thuat todn dinh tuyén thong dung dugc
trinh bay dudi day.
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Thuat todn dinh tuyén: Dinh tuyén la qu trinh truyén di cdc thong di¢p
qua céc mng chuyén mach. Trong mot vai trudng hop céc thong tin dinh
tuy&n durge 1ap trinh trong céc thi€t bi chuyén mach. Tuy nhién, céc thiét b
chuyén mach dugc 14p trinh sdn khong thé 1y dong diéu chinh nh&m d6i phé
v6i céc thay d6i xdy ra trong mang. Vi vay, phdn 16n cic thiét bi dinh tuyén
1a céc thiét bi nang dong (dynamic devices). Diéu dé c6 nghia 1a cdc thi€t
bi dinh tuyén nay cé kha nang phét hién cic tuyén dudng dén trong lién
mang va luu trif c4c thong tin v& dudng din d trong cdc béng dinh tuyén.
Céc bang dinh tuyén khong chi luu tri¥ cdc thong tin vé cac tuyén dudng
diin ma cdn ca céc gi tri udc lugng vé thdi gian cén thiét dé glri mot thong
diép qua mot tuyén dudng nhét dinh. Thai gian udc lugng ndy duge biét dén
nhu 12 “cai gia phai trd” khi st dung mot tuyén cuy thé nao d6. Router s€ su
dung cdc thong tin nady dé lua chon dudng truyén c6 10i nhit cho mdi géi tin
nhat dinh. N&u cdc diéu kién trong mang thay déi va dugc phén dnh ddy du
trong céc bang dinh tuyén thi router ¢ thé lya chon cédc wyén khic bao
dam c6 lgi nhat (thoi gian cén thiét dé truyén tin hi¢u dén dich nhd nhat).

Dinh tuyén vector khoang cach (Distance vector routing): céc router ¢
thé sir dung phuong phap vector khoang cach dé tim ra cdc tuyé&n din. Cac
router loai nay théng bdo sy hién dién clia ching cho céc router khdc trong
mang. Mai router trong mang s€ quang b céc thong tin trong bang dinh
tuyén cha minh mot cdch dinh k¥. Cac router con lai trong mang s€ cO thé
sit dung céc thong tin nay dé cap nhat cdc bang dinh tuyén ciia chinh
ching. Phuong phdp dinh tuyén vector khoang céch c¢é thé tuong d6i kém
hiéu qua. Ly do 1a nhimg sy thay déi s& phai lan truyén trong mang tlf
router nay dén router khic, v nhu vay s& phai t6n mét mot khoang thoi
gian nhat dinh dé 14t ca cic router trong mang nhén bi€t v& mot su thay déi
nao d6 di xdy ra. Thém vio d6, viéc quang bd thuong xuyén céc théng tin
dinh tuyén s& ddy luu lugng truyén thong trong mang lén céc miic cao va
diéu ndy s& c6 thé Anh hudng dén hoat dong trong cic mang 16n.

Pinh tuyé’h trang thdi lien k&t (link-state routing): Phuong phap dinh
tuyén trang thai lién k&t 1am gidm luu lugng truyén thong mang cén thigt dé
cap nhat cdc bang dinh tuyén. Céc router mdéi dugc gan két vao mang c6 thé
yéu cu router & gin ké cung cép cdc thong tin dinh tuy€n. Sau khi cic
router di trao d8i xong céc thong tin dinh tuyén cia mang, céc routers s€
quang b4 cdc thong digp chi khi c6 sy thay déi. Cac thong dieép nay chia
cédc thong tin vé trang thdi clia méi mot lién k6t ma mot router nhét dinh
duy tri cling v&i cdc router khac trong mang. Vi cédc router luon giit cho
nhau duge cap nhat (luon cap nhat 14n nhau) nén viéc cap nhat dinh tuyén
toan bo mang khong cén phai thuc hién thuong xuyén.
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4.2.2. BROUTER

Brouter chinh 12 mot router ma ¢ thé déng thdi thuc hién céc chic
ning cla mot bridge. Mot brouter tim cdch giri di cdc g6i tin dya trén céc
thong tin v& giao thic ciia mang, nhung néu nhu c6 mot giao thifc tdng
mang nao d6 khéng duge hd trg, thi brouter s& gt géi tin di sir dung cdc
dia chi cta thiét bi.

4.2.3. ROUTER VA CAC KET NOI DSL

Hién tai, c6 mot s6 router ¢ mot giao ti€p ADSL. Dé ké&t n6i mot
dudng ADSL dén port ADSL trén router, thyc hi¢n cdc budc sau: '

K&t n6i cdp dién thoai dén céng ADSL trén router.

o K&t n6i ddu kia cia cdp dién thoai vao jack cédm.

D€ néi mot router cho dich vu DSL, ding mot cdp dién thoai véi ddu
n6i RJ-11. DSL 1am viéc qua céc dudng day dién thoai chudn diing chan 3
va 4 trén ddu ndi RJ-11.

Trong trudng hop router khong tich hop sén luén véi giao ti€p ADSL,
ching ta cdn sir dung thém modem ADSL bén ngo2i két néi vao céng mang
ciia router. Thong thudng, cdc modem ADSL hién tai c6 sin luon tinh nang
router trong d6, vi vay khi st dyng chiing ta luu ¥ tit tinh ning router trong
modem, lic nay modem chi con don thuén 1a cung c4p két ndi ADSL, tdt ca
céc tinh niing dinh tuyén s& nim trong router.

4.2.4. GATEWAY

Thuat ngit “gateway” ban ddu duge sir dyung trong tap giao thirc Internet
dé chi mot router. Ngay nay, thuat ngif “gateway” dugc sl dung mot cdch
théng dung dé chi mo6t he théng hoat dong & cdc tdng trén ciing trong mb
hinh OSI cho phép cdc hé théng giao thic khic nhau cé th€ truyén thong
véi nhau. Mot gateway thong thudng dugc danh cho mot chuyén déi nhit
dinh va chitc nang chinh x4c clia gateway phu thugc vao viéc dich giai giao
thitc (protocol translations) ma gateway nay phai thyc hién. Gateway thong
thudng hoat dong & ting Gng dung (Application) trong mo hinh OSIL.

Gateway két n6i cdc moi trudng khong giSng nhau bing cdch loai
bd thong tin giao thifc-tdng cila g6i tin dén va thay thé thong tin nay bing
théng tin vé g6i tin cin thiét cho moi trudng.
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Farig i

PackctslnNemAs

GATEWAY
Hinh 4.13. Gateway trong mang

4.2.5. THUC HIEN MOT KET NOI CONSOLE

Thong thudng két n&i console thudng bing cic ki€u dang qua céng
RS232 clia mdy tinh, qua chuong trinh Telnet dya trén nén ting TCP/IP,
qua WEB.

V4i thi€t bi router c6 céng console qua RS232, ta cdn phai c6 cdp
console RS232, ndi cdp nay vao céng RS232 trén mdy tinh va céng console
trén Router, st dung cic chuong trinh nhu Hyper Terminal trong Windows
dé két ndi vao thiét bi, v6i cfu hinh céng két n6i theo yéu cdu cia thi€t bj.
Duéi day 1a mot vi dy thiét 1ap cho mot loai router ciia hing Cisco.

e speed: 9600 bps |
o format: 8 data bit

* parity: no

* stopbits: 1

¢ flow control: no

AUX port dugc ding d€ cung c&p sy quéan 1y thong qua modem (out-of-
band). AUX port ciing dugc c&u hinh theo cich thic nhu console port trudc
khi 6 thé ding. AUX port ciing diing c4c cai d4t théng s6 9600 bps, 8 data
bits, no parity, 1 stop bit va no flow control.
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4.3. MANG VOICE OVER IP

4.3.1, HE THONG MANG DIEN THOAI PSTN
4.3.1.1. Lich si phét tridn mang PSTN

He théng truyén giong néi dugc Alexander Graham Bell phdt minh
nam 1876 véi 1én goi ban ddu 12 mach ring — down. Mach ring - down c6
nghia 12 khong cdn quay s6. Thay vi d6 12 hai dudng day vat 1§ ndi tryc
1i€p vao hai thiét bi, mot ngudi nhdc dién thoai va néi chuyén dugc v6i
ngudi bén kia (khong cin quay s&).

Qua thi gian, he théng nay dugc phat trién t dang truyén giong néi
theo mot chiéu, cé nghia 1a trong mot lic chi mot ngudi néi sang dang ndi
duge 2 chiéu, boi vay da gitp cing mot lic hai ngudi cling néi chuyén.
Viéc truyén giong néi qua hé théng cdp phai c4n dén microphone céac
bon, pin, nam cham dién, vd mang thép, 14t nhien 12 cdn day cép dién néi
gitra cdc diém dién thoai, trong thoi diém nay khai niém vé s6 dién thoai
khong hé cé.

Tién gin d&n hé thong mang PSTN la hé théng mang dién thoai bén
diém nhu hinh vé& 4.14 cép dién thoai s& dugc ndi t4t ca cdc diém lai véi
nhau.

Dua vao so d6 trén, ta rit ra két luan ¢6 bao nhi¢u may di¢n thoai (gia
sit 6 n may) trong mang cén lien lac thi phai c6 nx(n-1)/2 dudng cip dign
thoai, cho vi du ta cdn ndi 8 mdy dién thoai thi s& lugng dudng cdp dién
thoai s& phai 13 8x(8-1)/2 = 28 dudng.

‘Ban ¢6 thé hinh dung dugc
sy phic t4p cta hé théng cdp
va gid thanh ca né khi n6i
nhiéu diém dién thoai lai véi
nhau, d€ c6 thé k€t n6i bt cu
moét dién thoai ndo dén tdt ca
dién thoai con lai ngudi ta
ding thiét bi chuyén mach,
ngudi ding dién thoai chi cdn
mot ciap duy nhat két néi dén
hé théng chuyén mach trung
tam, thay cho nhiéu cép.

May thoai 01 May thoai 02

May thoai 03

5
3

b 7
S/

May thoai 04

Hinh 4.14. Mang b6n dign thogi cd sO
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Diu tien, ngudi didu hanh di¢n thoai hoat dong nhui mot chuyén mach,
ngudi diéu hanh s& yeu cdu ngudi goi cho ho biét noi cdn goi dén va roéi két
n6i bing tay hai dién thoai lai véi nhau trén mot dudng truyén. Hinh 4.14
cho ban th&y mo hinh mang bén dien thoai hoat dong dudi sy diéu hanh cua
ngudi diéu hanh dién thoai trung tAm.

Sau hang trim nam phat trién, chuyén mach bing tay dd dugc thay thé
bing chuyén mach dién tlr va ban bt ddu biét dén khai niém mang PSTN
(Mang chuyén mach dién thoai cong cong). '

Hinh 4.15. H& thng cap vét ly cho tét ¢4 ngudi dang mang dién thoai

May thoai 01 ~ May thoai 02

May thoai 03 My thoai 04

Hinh 4.16. Chuyén mach dién thogi ding con el ]

Hang thap ky phat trién cho phép ban c6 dugc hé th6ng mang dién
thoai cong cong hién dai va chit lugng nhu ngay nay. Khi ban nhic dién
thoai, ban c6 thé ngay 1ap titc thue hién viéc quay 6. Khi ban quay s6, may
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dién thoai cén goi dén s& rung chuodng, va thudng thi trong vai gidy, va hoi
thoai don gidn chi con 1a nhac dién thoai lén.

4.3.1.2. Céc chudn mang dign thoai

Té chic ITU (Lien hiep truyén théng dién thoai quéc t&) 11 t8 chic
qudc t€, mot phin cia Lién hgp qudc, dua ra cdc quy luat chung vé chudn
mang dién thoai PSTN. Bit ddu bing viéc cung cip céc chudn va céc thod
thuin vé& k&t n6i médy dién bdo gilta cdc nudc vio thE ky 19, t6 chirc ITU di

tao ra rit nhiéu chuidn nhdm muc dich phdt tri€n nganh cong nghiép dién
thoai toan céu.

Té chitc ITU bac gém nhiéu bo phan chifc nang trong d6 cé bd phan
chuén hod truyén thong, hoac ITU-T. B4 phan nay bao gém nhiéu cong ty
va t8 chie ciing sit dung chung céc chudn truyén théng. Céc chudn bao gid
cling bit ddu bdi mot tir thudc bang chir cdi. Dudi day 12 mot vai chudn vién
thong:

G: H¢ théng truyén va méi trudng truyén, hé théng s va mang

H: Hé thong nghe nhin va da phuong tién

P: chdt lugng truyén dién thoai, cai dit dién thoai vA mang dudng
truyén cuc bo

Sau tir ddu tien thudc bang chit c4i 12 cdc con s6 thé hién cu thé chudn
g1 vi du nhr G.711 hoac H.323. ITU ludn ludn béit budc cdc thanh vién cilia
minh tuan thi ding nguyén tic trén. Cdc hé théng chudn tao ra duge sy
thanh cong cla cdc cong nghé giéng nhu VoIP. Khéng chudn s& khong thé
¢6 viéc két ndi tir he théng ¢l nha cung cdp A sang nha cung cip B

4.3.1.3. Mang PSTN hoot déng nhu thé nao

Dé gitp tim hiéu vé& cong nghé VoIP, ban cin phii hiéu mang PSTN
hoat dong nhu thé ndo. Duéi day 14 qué trinh x4y ra bat ddu tir khi mot ai
dé tao mot cude goi d€n mot ngudi khic trong mang PSTN.

- Ngudi goi nhdc handset cha dién thoai va quay s6,

- S8 dién thoai cin goi dugc nap vao dién thoai bing quay hoic nhdn phim,

- Tin hiéu goi dugc giri d€n PSTN va thiét 1ap ngay mot mach cho cuéc
goi, dung lugng vi bing thong s& sdn sang cho cudc goi,

- Dién thoai noi goi dén s& dé chuodng, bdo cho ngudi nhan dién thoai
réng c6 cudc goi dén,

- Ngudi nhan dién thoai s& nhic handset va bé.t ddu dam thoai, tin hiéu
giong néi vd am thanh hoi ddm s& chuyén sang dang s6 tai trung tam cila
mang va réi lai chuyén tr& lai dang tuong ty & ddu kia
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- Két thic dam thoai, tinh cudc cudc goi xuét hién, mach s& dugc ngét
va tt ca sé& dimg lai.
4 Pien thoai dén db
chudng va bad cho ngudi
nhan c6 cudc goi dén

1 Ngudi goi dién thoai sé
nhic handset va tin hi¢u
thoai s& duoc nghe théy

Pién thoai Twong tv pién thoai Twong tw

2 sé dién thoai can goi 5 Nguei nhan thoai sé
duoc nhép vao, chi do dia 6 Cudc goi két thic, xuét nhdép h?:dsleégté dguoc
chi clia ngudi can goi hién tin hiéu tinh cwéc, g

mach sé duoc ngét va tat
ca dugec dirng lai

Hinh 4.17. Budc cia cudc goi thong thuong

Nhitng budc nay s€ xay ra rdt chinh xdc va nhanh chéng tao ra cudc goi
thoai thanh cong v6i chat lugng cao.

4.3.1.4. Thanh phén PSTN
Mot hé thong mang PSTN cén c6 cac thanh phan sau:

Mad hod giong ndéi (Voice Encoding): Khi ban ndi vao trong handset
cha dién thoai, am thanh dé ngay lap tic dudng truyén dudi dang tuong
trén cép dién thoai, khi truyén dén diém vao ciia PSTN, né sé dugc s6 hod
hoidc chuyén déi dudi dang s6. Ngay sau khi s6 hoa, truyén am thanh ma
hoé s& duoc truyén qua mang PSTN t6i 4iém ra bén kia va duge chuyén déi
ngugc lai dudi dang tuong .

Phuong phap chuyén d4i am thanh sang dang s déu duoc chudn hod.
Chuin d6 chinh 1a G.711, va né si dung cong nghe ma hoa goi 1a PCM
(diéu bién ma xung). Nhung trong chuén G.711 c6 hai dang, G.711u hiéu
nhu ma hoé quy luat p duge sit dung & bac My, va G.711a dugc hiéu nhu
ma hoa quy luat a dugc sir dung ngoai Bac M§.

G.711 chun d6i am thanh tuong ty sang dang ra s6 véi téc do 16i ra
64000 bps, mot kénh don am thanh G.711 dugc quy vao nhu la tin hiéu so
mitc 0 hay DSO. Trong thuc t€ DSO v6i t6c do truyén 64 Kbps duogc sir dung
trong két n6i PSTN. Theo céch do6 dé k&t n6i 24 kenh am thanh thi dung
luong phai 1a 24x64 kbps = 1.544 Mbps. Dudng két néi nhu vay dugc goi la
dudng vién thong mic 1 hoac két n6i T1

Chuyén mach: Chuyén mach la thanh phan c6t 16i cla mang PSTN.
Nhiéu dang khiac nhau cta chuyén mach chuyén cac luu luong cudc goi tu
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két néi nay sang két ndi khéc, cung cdp mach va két ndi riéng can thiét cho
cudc goi PSTN. Pudng két ndi gitta cdc chuyén mach théng thudng dugc
g0i 12 dudmg chinh, dung lugng clia ching phuy thu¢c vao s cic kénh DSO.
Pudng chinh sit dung céng nghé dén dé giri nhidu cu¢e dam thoai trén ciing
dudmg day. Chuyén mach PSTN thuong dugc phan loai dya theo chiic nang
cia ching. Méc dd vy, cdc chuyén mach hoat dong ciing mot loai chie
ning thudng duge hiéu biang nhiéu tén goi. Piém k&t néi ddu tién clia dudng
thoai tir nha ban hodc tir vin phdng vao mang PSTN thudng duge goi la
chuyén mach néi bé hay chuyén mach van phong. Dang chuyén mach nay
thudng duge hidu 1a t8ng dai noi bo mang (LEC). Chuyén mach néi bo dua
tin hieu diu vao tuwong tu tir k&t noi dién thoai va s6 hod ching dé ruyén
chiing qua trung tam PSTN. Cic cu6c hoi dam s hod duge truyén trén
dudng chinh t6i chuyén mach ti€p theo trén mang. Chuyén mach dang tiép
theo thudmg diéu hanh béi cdc céng ty dién thoai dudng dai, hoidc truyén
théng qudc t& (IXC). K&t ndi tir nhing chuyén mach noi bo dén nhiing
chuyén mach tandem cung cip dudng truyén logic qua mang PSTN, Cic
chuyén mach tandem thudng 12 chuyén mach 16p 1,2,3,4.

PBX: Téng dai nhdanh c4 nhan, hay thudng goi tit 12 PBX, thudng la co
s cho cdc mang dién thoai doanh nghiép. Mang dién thoai doanh nghiép
khic véi mang dién thoai dan cu. Trong moéi trudng tap thé, mang dién
thoai s& phai phuc vu nhiéu ngudi cdn nhitng tinh ning tién ti€n nhu nhan
dang ngudi goi, chuyén cu6c goi, chuyén ti€p cudc goi. PBX cho phép
ngudi diing doanh nghiép chia sé dudng dién thoai ra ngoai giéi han, tiét
kiém kinh phi cho doanh nghiép

Tin hiéu: Thiét lap cudc goi dién thoai yéu céu nhiéu dang khdc nhau
cua tin hiéu, d€ thong bdo cho cdc thiét bi ring dién thoai dang khong két
néi, cung cép thong tin di€ém dén, dé€ gidp viéc dinh hudng chudn xic hon,
va bdo cho ci ngudi goi va ngudi nhan rang cudc goi di thuc hién duge.
Cong nghé tin hiéu mdi, he théng tin hiéu 7 (S857), day 12 chudn ITU danh
cho tin hiéu, thiét lap cudc goi va quan 1y cudc goi PSTN. Cé hai thanh
phin chinh tao nén mang SS7, STP (diém truyén tin hi¢u) cung cép dinh
huéng théng qua mang SS7. SCP (diém diéu khién phién) cung cép tra cifu
s8 va céc chifc nang quan 1y khic. Khi mot cudc goi thoai duge thi€t lap,
cdc chudn tin hi2u s& ngay 1ap titc xdc dinh hudng clia ngudi duge goi, thyc
hién viéc két n6i gilta cdc chuyén mach va ngét toan bo két n6i khi két thie
cudc goi.

Pién thoai: Dién thoai ding dé€ k€t ndi v&i mang truyén théng PSTN ¢6
hai dang tuong tu va sé.
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Tuong ty: Dang dién thoai nay héu hét moi ngudi dang ding hién nay.
N6 két n6i t6i di€ém vio mang PSTN truyén thng béng dudng dién thoai va
truyén tin hi¢u twong nr.

$& Dang dién thoai nay dugc nhidu doanh nghiép sit dung. N6 két néi
truc ti€p dén PBX va gifi dang tin hiéu s6.

Ngay nay, dién thoai IP c6 thé k&t ndi t6t vio mang PSTN, nhung
chiing ta s& trinh bay vin dé nay & phén ti€p theo.

4.3.2. MANG VOIP
4.3.2.1. Gidi thidu vé& VoIP

Voice Over IP hay sy truyén giong néi qua mang chuyén mach géi IP 1a
mot trong nhimg xu huéng mdi ndi quan trong trong linh vuc truyén thong,
mic dit mang VolP da dugc sir dung nhidu nam réi, nhung van chua hoan
toan thay thé duge he¢ théng mang chuyén mach di¢n thoai cong c¢ong
truyén théng PSTN. Cic t§ chuc ¢ thé hai long va chdp nhan dugc hé
th6ng VoIP nhd vao sy hép din vé gid thanh va chi phi cla hé thong. Nhung
chi gid thanh thdp thoi 1 chua di 4é thiic ddy sy phét trién ciia mang VoIP;
chit luong dich vy va nhiing tinh ndng ngang bing v6i he théng PSTN méi
1A céc yeu cdu chinh. Khéch hang chi ¢6 thé chdp nhan hé théng néu chat
luong hoi thoai ngang bing véi chat lugng mang PSTN, va cho dé€n nay
mang VoIP vin chua thé thay the mang PSTN.

Céc giao thic hoi thoai & m& ra nhiéu dic tinh méi, tinh dn dinh, va
chudn hod hon r&t nhiéu nam truéc day. Téc d¢ hoa nhap dich vu véi he
th6éng mang mdi va c6 sén ti€p tuc lam mang VoIP phat trién mach ca vé
sin phdm va dich vu. Quyét dinh cia thanh cong chinh 13 kha ning trién’
khai cdc gid tri gia tang va céc dich vu 1gi nhuan cao. Cho vi dy, nha cung
cép dich vu c6 thé trién khai h¢ théng thu {in théng nht déng bo véi hoi
thoai va email thong qua dién thoai dén ngudi thué bao.

Phédn nay cia cu6n sdch xin tap trung gi6i thieu dén céc ban céc co sd
cha mang VolP, tap trung vao céc chic ning va thanh phédn tao ra giai
phdp VoIP. Gilp ching ta cé cii nhin {6t nhat vé he thong mang VoIP.
Viéc truyén thong giong néi va dir ligu qua mang IP don gitp dé dang
thay déi hodc loai bo cdc nit trén mang, két qua 1a cdc doanh nghiép dé
dang trién khai va hoac tiép tuc trién khai dén hét kh3 nang ddu tu ctia ho,
khong cén thuc hién ngay 1ap tdc cdc dudng truyén 1én va yéu ciu ddi hoi
trinh &6 cao.
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Cu6i ciing, VoIP hita hen cung cép cho chiing ta nhi€u d3c tinh ndi roi
nhr dinh tuyén cudc goi cao c4p, tich hop véi mdy tinh, hop nhdét thu tin,
tich hop céc dich vu théng tin, gidm phi dudng truyén céch viing va ma hod.
B&i vi né sir dung cfu triic mang, cho nén né ¢6 thé tich hop véi cdc dich vu
truyén thong khac nhu video hodc bang dign tir tring.

4.3.2, 2 Céc chic néng Vonp

Trudc khi di vao phan tich cic thanh phdn cila mang VoIP, mot diéu
khd quan trong d6 1a phai tim hiéu cdc chifc nang co sd clia mang VoIP, va
dé c6 thé so sanh véi mang PSTN hién hang da trinh bay & phén trén, ching
101 xin trinh bay cic chifc nang co s& nhu sau:

Tin hiéu: Tin hiéu 1a cdch cac thiét bi lién lac v6i nhau trong mang,
kich hoat va déng bo cac thanh phdn khic nhau cdn thiét d& hoan thanh
cudc goi. Trong mang PSTN cac dién thoai lién lac véi nhau qua chuyén
mach 1ép 5 (tuong ty) hoac qua PBX (s6) cho két néi va muc dich dinh
tuyén. Trong mang VolIP, tin hi¢u duge hinh thanh bdi viéc trao ddi cic
thong bdo gam dif liéu giita cdc thanh phdn VoIP.

Céc dich vu vé co sé dit liéu: 1a cach d& x4c dinh vi tr di€m cudi va
dich dia chi. Cho vi du, mang PSTN sit dung s¢ di¢n thoai dé nhan biét
diém cudi, trong khi mang VolIP c6 thé sit dung dia chi IP (cé thé 12 tén dia
chi 4nh xa URL do hé théng DNS thiét 1ap) va s6 céng dé x4c dinh ra di€m
cudi. Co s& dit licu diéu khién cudc goi chifa nhing dnh xa va céc ban dich.
Mot dac tinh dac biét khac 14 viéc sinh ra cdc bao cdo giao dich cho viéc
tinh cudc. Ban c6 thé trién khai kha nang bao mat ciia mang nhu phl nhan
mot di€m cu6i x4c dinh tao cudc goi dudng dai trén mang PSTN.

Két noi va ngdt cude goi: Viec két n6i cude goi duge thyc hien boi hai
diém cu6i m& phien lien lac gita hai di€ém. Trong mang PSTN, chuyén
mach cong cong két n6i kénh logic DSO thong qua mang dé€ thuc hig¢n cuge
goi. Trong mang VoIP, két ndi nay 1a chudi da phuong ti¢n (am thanh, hinh
anh hoic ca hai) dugc truyén trong thdi gian thuc. K&t ndi nay 1 kénh dua
tin (bearer channel) va trinh bay néi dung am thanh va dnh sing dugc gii
di. Khi k&t n6i két thic, phién IP s& dugc tha ra v3 cdc tai nguyén mang s&
mot 14n nita sin sang d€ sir dung.

Cdc hoat dong ciia bé md hod va gidi md: Truyé€n thong giong néi la
twong tu, trong khi mang di 1i¢u lai 1a s6. Qua trinh chuyén déi dang séng
tuong ti sang thong tin s duge goi 1a by ma hod va gidi ma (CODEC, cing
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dugc hi€u nhu bo m3 ho4 va gidi ma hod am thanh — VOCODER). C6 nhiéu
cdch d€ bién d6i tin hieu giong néi tuong tu, va t&t ca ching déu bj chi phéi
v6i nhiéu chudn. Qu4 trinh chuyén déi 12 kha phitc tap va chiing ta s& khong
di sdu vdo trong gido trinh nay. Hdu hét céc chuyén déi déu dya trén diéu
bi€n m& xung (PCM) hoac cic bd bién déi. Mbj mot luge d6 ma hod s& cé
lich sir va tinh vu viét ciia nd, cing V&l yéu cdu bang thong riéng biet.

Ngoai vi¢c chuyén déi tir twong tu sang s6, CODEC con nén dong di
liéu, va cung cép tinh tang loai bd tiéng vang. Viéc nén dac trung dang
séng s&€ gilp ban c6 thé tiét kiém duge bang thong. Viéc ti€t kiém bang
thong cho céc dich vu giong néi c6 thé & nhiéu dang va & cdc mitc do khic
nhau. Vi du nhu, nén twong tyr c6 thé 12 mot phan ciia luge d8 ma hod (thuat
todn). Mot cach khac dé tiét kiem bang théng dé 12 gi¥ cho im lang khi
khong ¢6 qu trinh truyén géi tin giong ndi trén mang gitta cude hoi dam.

S dung nén va gii im lang tiét kiém r4t nhidu bdng thong. Mic du vay,
¢ mot vai ing dung c6 thé bi tdc dong x4u bdi viec nén dit lieu. Mét trong
cdc vi dy dién hinh 1a 4nh hudng d6i véi ngudi diing modem, luge d6 nén
¢6 thé can trd chitc nang cia modem bang viéc lam xdo tron sir dung ma
hod constellatio. K&t qua c6 thé modem khong thé d6ng bo hoic modem hoat
déng véi thong luong cuc ky kém. Mot vai céng vao (gateway) thue hién
tinh nang thong minh, ty cdm nhén cdch stt dyng modem va ngit ch& do
nén. Ching ta ban vé 1¢i diém khéc ctia luge d6 nén 16i néi t6c do bit cham
(low-bit-rate}, nhw G.729 va G.723.1. Nhitng luge d6 ma hod nay ¢6 ging
1Am giau am thanh hon 1a sic nét clia dang séng. Khéi luong 16n cic géi tin
bi mét dé nhan th&y hon 1a dang séng khong bi nén.Mic dit vay, mot vai
chudn ¢6 thé thyc hi¢n chen vao va cong nghé khéc d€ lam giam t6i thiéu
anh hudng mét géi tin. L6i ra chia bo CODEC 1a dong dit lieu ddy vao trong
goi tin IP va duge truyén qua mang dén diém cudi. Nhimg diém cuéi nay
chdc chan phai sir dung chung chuin. Két qua viéc sit dung khic chudn la
cé hai s€ c6 cudc két néi ching thé hiéu duge nhau. Duéi day 1a bang danh
sdch mét vai chudn ma hod quan trong duge quan 1y bdi ITU.

Chudn ITU Miéu ta _ Bang thong (Kbps) Tré bién déi (ms)
G.711 PCM 64 <1.00
G.721 ADPCM 32,18,24,40 <1.00
G.728 LD-CELP 16 ~2.50
G.729 CS-ACELP B ~15.00

G.723.1 Multirate CELP - 6.3,5.3 - ~30.00
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4.3.2.3. Céc thanh phdn VoTP

Cac thanh phin cia mang VoIP c6 thé khic nhau vé tén goi va cong
nghé, nhung cing chic nang véi céc thanh phidn mang PSTN va cho phép
mang VoIP hoat dong giong cdc cong vigc ma mang PSTN l1am. Thanh phan
céng vao dugc yéu cdu dé giip cudc goi VolP ¢6 thé duoc gui dén PSTN,
6 4 thanh phan chinh ciia mang VoIP

May chu xu ly cudc goil IP PBX

Rét nhiéu giao dich dit liéu mang déu dua trén khdi niém mang may
tinh client/server. Mdy tinh tram tao yéu céu dich vu t6i nhitng may tinh
chii, thuc hién cdc dich vu nay va tra lai ket qua. Ban c6 thé 1a thanh vién
clia cdc mdy chit WEB, email va co s di li¢u.

Giao dich dir liéu giong ndi qua mang IP cho chiing ta mot dang may
~ chi khdc, mdy chi nay cung cdp dich vu giong néi theo cdch mdi va
phuong thic méi. IP PBX la may chil nhan t6 chinh clia mang VoIP. D6i
v6i PSTN, PBX thudng 12 hé théng hop dong (closed-box), cung cdp tat ca
cic dac trung va tinh ning thoai ma ban cin, nhung thudng 1a theo céch sO
hitu riéng, viéc quan 1y nén tang hé thong do nha cung cép PBX thuc hién.
Véi VoIP, IP PBX c6 thé tao trén nén tang cdc hé diéu hanh nhu Microsoft
Windows, Linux, hoic SUN Solaris. Cdc thanh phdn cua IP'PBX c6 thé
dugc quan ly thong qua giao dién chuong trinh Gng dung cla nha cung cip
(API) va théng qua chudn API diéu hanh toan bo hoat déng cta hé thong.

IP PBX cung cdp nhiing chic nang giong nhu cdc chic nang cua PBX.
Trong khi chudn PBX ctia mang PSTN dua ra nhiéu tinh nang da dugc phat
trién trong vai thap ky nhu chuyén cudc goi va chuyén ti€p cudc goi, IP
PBX nhanh chéng cung cép nhing dac tinh tuong tu va con nhiéu hon nita.

Vén phéng chinh Chi nhénh

e

IF'hne May chi
: dién thoai

VoIP  |p Router t!
IP PBX Wi

Hinh 4.18. Mang VolP va céac thanh phén co bén.

Cic dang khac cha mdy chu dién thoai IP cung cdp céc dich vu thi vi
khéc. Trién vong ciia thu tin hop nhat, tap trung vao email va thu thoai, ¢6
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thé Ia sy bd sung ¢6 10i cha h¢ théng mang VolP. Méy chii thy tin hop nhét L
~ hoat dong trén nén mAy PC va lién lac v6i c4c may chi email va IP PBX dé - '
cung: cip truy cap thu tin theo nhiéu cach khdc nhau. Mot khdi niém méi S
‘clung xuft hién véi cic méy chi dién thoal IP dé la lién cum (clustering),
" Nhém cdc may chii nay vio cing mot nhém trong mot lién cum nhim myc
dich dam bao tinh 8n dinh, an toan, ¢ dong cha he théng. Chitc nang cua
nhimg méy chi lién cum duge quan: 1y nhu mot kh6i, k&t hop qué trinh xr
1y thanh'mot may chu don cyc manh. Lién cum khong t6n tai d6i véi cac hg
théng PBX truyén théng va mang PSTN.

Gatekeeper 12 mot dang khéc cua mdy chi. Gatekeeper su dung giao
thirc H.323 cung cép dac tinh diéu khién quén tri va cdc chic ndng quan 1y
khic cho cdc dich vy da phuong ti¢n. Dong video va mdy chli hoi dam
video ciing rdt dang dé dugc dé cap dén. Mac dd khong 1ién quan tryc tiép
d€n VoIP, mdy chu video tao thém vao cfu triic mang mot tinh nang tuyét
vii khéc.

Céc thiét bi ngudi ditng cudi cung:

Céc thi€t bi ngudi ding cudi cing bao gém dién thoai VoIP, céc thi€t
bi nén co s3. Pi¢n thoai Volp co thé 12 dya trén phdn mém (dién thoai
mém) hodc phdn cing (dien thoai ctimg hoic handset), Di¢n thoai IP st
dyng TCP/IP stack € lién lac v6i nhau trén mang IP (Nhimg chuong trinh
m4y tinh nhan va gui dix liu qua mang IP bing cdch tao ra chuong trinh goi
12 phin mém TCP/IP, dugc hiéu nhu 1a nhém giao thic: TCP/IP stack tai
méy tinh cyc bo trao i thong tin véi TCP/IP stack tai mdy tinh dén &€
thuc hién viéc truyén dit ligu tx méy no d&n mdy kia), dién tho;_ii IP thudng
duge thiét lap dia chi IP va Subnet ngay ti khi ching ta cai dat. bién thoai
VoIP cé thé sir dung thém céc giao thii¢ hd trg céc dic trung clia mang
VolIP, nhu 1a cc tng dung IM hodc chifc nang tim ki¢ém danh séch thué
bao. Dac biét, dién thoai IP sit dung DHCP aé tu.dong":dﬁ_l_l_ hinh ching, may
chii DHCP cho dién thoai biét vé vi trf cla méy ¢hii ‘c&u hinh va danh héu
hét thosi gian dé déng nhdt qué trinh goi. Dign thoai mém 13 phdn mém Gng
dung hoat dong trén cdc mdy tinh. Ching c6 cing c4c tinh nang cd s& nhu
" VoIP phone. D€ thuc hién cudc goi, dién thoai mém s& c6 bang diéu khién
thudng c6 giao dign giong nhu handset. '

Dudng truyén | VolP gateway! Gatekeeper:

Khdi niém gateway va gatekeeper (xem chi ti€t trong chudn H.323)
thinh thoang c6 thé sir dung hoédn d6i cho nhau. Gatekeeper truyén théng
dugc sit dung v6i muc dich chinh 48 nhan vao cudc goi, diéu khién va quan

o

1y bang thong. Nhung didu nay da thay d6i trong thoi gian gin day, véi
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cong nghe¢ mdi cho phép cdc chic ning nay déng t6n tai trong gateway
truyén théng (trinh bay trong phén duéi). Chic nang chi dao cia bo cbng
vao dudng truyén I viec chuyén d8i twong ty — s6 tao ra céc géi tin IP chita
giong ndi (chiic ning CODEC). Hon thé, cng vao dudng truyén cé thém
nhiéu tinh nang tuy chon, nhu nén giong néi (s6 va twong ), loai bd ti€ng
vang, giir im lang, tap hop théng ke bio cdo.

Cdng vao dudng truyén (media gateway) tao dang giao dién noi dung
giong néi sir dung d€ truyén gua mang IP. Thong thudng, méi mot cudc goi
12 mot phién truyén IP don bdi giao thiic truyén thdi gian thuc (RTP) qua
UDP hoac TCP.

Céng vao dudng truyén c6 sin trong nhiéu dang, cho vi du, cbng vao
dudng truyén c6 thé danh riéng cho chudi cdc thi€t bi truyén thong, hoic
m&i khi PC chay phdn mém VoIP. Cic dich vu va dic trung ndy c6 thé bao
gém mot vai hodc tat ca cac thanh phin dudi day:

Céng vao ludn tén tai trong rdt nhiéu dang, vi du c6 thé 1a chudi céc
thi€t bi vién théng, hoac c6 thé 1a mot may PC hoat dong phdn mém VolIP.
Céc dich vu va dic tinh cla ching c6 thé bao gém nhimg diém sau:

Trunking Gateway 13 giao dién giita mang dleh thoai va mang VolP.
Gi6ng nhu cédc loa_x Gateway thOng thudng, Trunkmg Gateway quan 1§ s§
16n cdc mach 56 :

Residential Gateway cung cﬁp giao dién tuong ty truyén thdng cho
mang VoIP, bao gém hop ddu cép vi modem, thlé't bi xDSL va céc thiét bi
mang khéng day bang tdn gidng

Access media gateway cung cdp giao dién twong tu truyén théng va
PBX s6 cho mang VoIP, c6 thé 1 cic thi€t bi céng vao VoIP loai vira.

Business media Gateway cung cip giac dién PBX s6 truyén tho’ng hodc
PBX phin mém cho mang VoIP

Network access Server c6 th€ nhiing thém modem cho mach dién thoai
va cung cip truy nhap dir liéu trén Internet

4.3.2.4. Gioo thite VoTP

" San phim VoIP c¢6 céc diac tinh rit da dang, do nhiéu nha cung cép san-
xudt, trén thé gisi ¢6 hai nhém chuéin chi y&€u d€ chi phéi sy truyén céc géi
tin dang da phuong tién qua mang IP d6 1a: ITU va IETF (Lyc lugng dic
“ biét k¥ thuat Internet). Trong quyén sich nay ching ta tap trung vao cic
dic trung cia chudn ITU hon chudn IETF, mac dii mét s6 chuén cla ca hai
té chitc déu ciing giai quyét cdc vén dé giéng nhau.
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H.323

T8 chic ITU gi6i thieu H.323. H.323 xdc dinh cdc thanh phén, giao
thite, céc thi tuc cho phép cung c&p dich vu truyén dit li¢u da phuong tién
th¥i gian thuc dua trén chuyén mach géi ma khong quan tam dén chét luong
dich vu. Céc dic tinh ky thuat nay dinh rd céc chitc nang tin hiéu nhu dinh
dang duong ‘truyén lién quan dén géi tin hod dir lieu va céc dich vu am
thanh, hinh anh. M6t trong cdc ng dung chinh cla H.323 chinh 1a mang
dién thoai IP.

Gatekeeper
3. (tuy chon) Chirng thye cude goi
Gatekeeper dugc hoan tat.
Gatekeeper tiép tyc git bang
thédng cén che cude goi

4, Ngui goi dAu tién gui thong bdo cu hinh

cudc goi (st dung Q.931) t¢i ngudi nhan bén kia

6. Ngui goi Au tién bét d4u kha nang trao ddi
(thong s CODEC, thiét lap dong media) vori
ngudi nhan bén kia

5. May tram dugrc goi béo cb cude
goi dén béi thong béo thiét 14p (dd
]

chubng) /

2. Khi ngui st dyng nhéc
phone va quay s dién thoai cin
goi, yéu cdu dugc gl dén
Gatekeeper

H.323 Terminal
(Dién thoai)

H.323 Terminal
(Dién thoai)

H.323 Gateway H.323 Gateway

T.vas.
(Tuy chon) yéu chu RSVP dugc gl
Tip theo cac tram mé phién RTP gilra ching

1. khoi tao hodc truy nhap,
H.323 terminal dang ky vori
gatekeeper

Hinh 4.19. Vi du vé thuc hién cude goi H.323
Chudn H.323 thong thudng 1a phan loai va giai quyét viéc phan phat da
phuong tién qua cong nghé mang LAN. Mac du vay, rdt nhiéu cac giao thic
chudn RFC Internet va cong nghé da dugc phét trién dua vao giao thic
H.323 trudc khi Internet va mang IP tr& nén phé bién. Ngay nay c6 m6i lién
he giita ITU va IETF gii quyét céc van dé dang t6n tai, nhung khach quan
ma néi, chudn RFC t6t hon nhiéu so v6i H.323.

Mang H.323 bao gém cidc mdy chu xir 1y cudc goi, gateway (media) va
gatekeeper. Cac mdy chi xir Iy cudc goi cung cép, dinh tuyén cudc goi va
tao lién két giita céng vao VoIP véi céc thiét bi diém cu6i. Gateway dap
ing ca nhitng diém cu6i theo chudn H.323 va khong theo chuin H.323, nhu
mang PSTN.
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Gatekeeper 13 thanh phén quan trong irong mang H.323 nhung lai cé
thé khéng cdn ding d€n trong mang Voice Over IP H.323, né dugc xem 14
thiét bi trung tam diéu phi toan mang. Gatekeeper ¢6 chic nang hoat dong
nhu dénh dia chi; cho phép, x4c nhan céc ddu cudi H.323, cac gateway;
quan 1§ bang thong, tinh cuéc cude goi (hdu hét cc chitc nang md rong
quan trong trong mang thoai IP). Gatekeeper quén ly bang thong nhd kha
ning cho phép hodc khong cho phép thuc hién cugc goi. Khi s6 cudc goi
tao ra bang thong cén cho céc cudc ggi 46 16n t6i bang thong gidi han, thi
gatekeeper s& khong chép nhan céc cudce goi ti€p theo cho dén khi cdc cuQc
goi hién hanh ket thic va tra lai bang thong cho duong truyén, ngoai cac
tinh nang trén gatekeeper c0 tinh nang dinh tuy&n thong di¢p.

Céc chiic niing bit budc ciia gatekeeper:

e Chic nang dich dia chi: Gatekeeper thire hién viée chuyén déi
dia chi hinh thitc cha céc thidt bi ddu cubi sang dia chi IP.
Chuyén déi nay dya trén bing d6i chidu dia chi dugc cap nhét
dinh k¥ bing ban tin dang k¥ dich vu ctia ddu cudi.

e Diéu khién truy cap: Gatekeeper ch&p nhan mot truy cap mang
" LAN biing sit dung thong diép H.225.0 1a ARQ/ACF/ARJ.

« Didu khién bing thong cho cudc goi: Gatekeeper hé tro trao déi
céc thong diep H.225.0 12 BRQ/BCF/BRJ dé diéu khién do rong
bang théng clia quoc-géi. C

e Diéu khién mién: Mot mién 12 mot nhém céc ddu cuéi H.323,
cic gateway, MCU duge quin 1§ bdi Gatekeeper. Trong mot
idn c6 t61 thiéu mot dfu cudi H.323, méi mién c6 duy nhét
mot gatekeeper. Mot mién c6 thé& hoan toan doc 1ap voi céu tric
mang, bao gém nhiéu mang d4u vao v6i nhau.

Cac chttc nang khong bit bude cha gatekeeeper::

e Piéu khién bio hiéu cudc goi: Gatekeeper c6 thé lua chon gilta
hai phuong thic diéu khién bo hitu cudc goi, mot 1a k&t hop
kenh bdo hiéu tric 1iép giita céc d4u cudi dé hoan thanh bido
hiéu cudc goi, hai Ia chi sir dung chc kenh béo hiéu cha nd aé
xir 1y béo hiéu cudc goi. '

e Han ch€ truy nhap: Gatekeeper c6 thé sir dung bao hiéu trén
kénh H.225.0 dé tir chéi cugc goi chia thiét bi ddu cusi H.323
khi nhan thdy céc 18i nhu bing thong dat tdi han, 161 dang ky.
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¢ Gidm sit do rong bang thong: Gatekeeper c6 thé han ch€ mot
lrgng nhét dinh cdc ddu cudi H.323 cing mot lic hoat dong trén
mang. Nhu di n6i & phdn han ché truy cap, gatekeeper c6 thé
thong qua H.225.0 d€ tir choi cude goi nao d6 do bing thong
khoéng con di.

Thiét bi dau cudi H.323 (H.323 Terminal) 12 mot thi€t bi ddu cudi
trong mang LAN c6 kha nang truyén thong hai chiéu. N6 ¢6 thé 1a mot mdy
PC hoic mot thi€t bi d6c 14p (vf du nhu thi€t bi Internet Telephony). T4t ca
ddu cu6i H.323 déu phai hd trg kha nang truyén dit liéu audio, hinh anh hai
chiéu va phai hé trg chudn H245 duge ding d€ diéu tiét cic kénh truyén dit
lieu. Ngoai ra né phai duge hd trg bdi cdc thanh phin sau:

» Giao thic bdo hiéu H225 phuc vu trong quéd trinh thiét 1ap va
huy cudc goi thoai.

e Giao thic H.225 RAS thyc hién cdc tritc nang dang k¥, thu
nhan... v6i Gatekeeper

* Giao thitc RTP, RCTP dé truyén va két hgp cdc géi tin audio,
video (xem & phdn RTP, RCTP)

Thiét bi ddu cusi c6 thé duoc trang bj thém céc tinh nang nhr:
e Mi hod va giai ma (CODEC) cic tin higu da phuong tién

» HSb trg giao thic T120 phuc vu cho viéc trao déi thong tin s8
ligu

¢ Tuong thich véi MCU hé tro lién két da diém
Duéi day ching ta tim hiéu qué trinh hoat dong chinh cua H.323:

Khi cudc goi bit ddu, phien TCP (giao thifc _H.225.0) duge tao ra, duge
st dung dé ddéng g6i cdc thong bdo Q.931 thanh céc gbéi con. Két n6i TCP

nay duy trl trong sust cudc goi. Toan by qu:i trinh thi€t lap cudc goi dugc
thé hién tai hinh 4.19

Phién thi hai dugc thi€t 1ap bing viéc st dung giao thitc H.245. Qud
trinh TCP co s& ndy cho kha nang trao d6i, x4c dinh chinh — phy, va thiét

lap ho#ic huy thi&t Mp dong media. Nhém thil tyc nay 1a sy thém viao cidc
qué trinh H.225.0.

Su lua chon co cdu phan phdi dich vu chdt lugng H.323 (QoS) la giao
thitc gianh riéng tai nguyén (RSVP).

Thong qua H.323 cdc nha cung cdp dich vu s& cé rdt nhi€u khoang
tréng dé phdt trién ing dung VolP cho h¢ théng mang cong cong.
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Giao thirc H.225 RAS

Céc thong diep H.225 RAS duge ding dé trao d6i gita cc di€m cudi
(endpoint) va gatekeeper cho cdc chiic ning nhu: tim gatekeeper dé diang
ky, ding ky dé tham gia vio m¢t mién do gatekeeper quan ly. Cac diém
cudi trong mang mu6n hoat dong bt budc phdi dang k¥ v&i gatekeeper va
thong bao dia chi giao van va dia chi hinh thic cta né: quan 1y bang théng,
dinh vi cdc diém cu6j 1a tién trinh tim dja chi giao van cho diém cusi khi
bi€t dja chi hinh thic, thu nhan han ch€ c4c dim cusi tham gia vao mang.

Giao thitc bdo hiéu cudc goi H.225

Giao thic H.225 diing d€ lien két giita cdc diém cu6i H.323, qua cic
lien ket d6 cdc dir ligu thdi gian thyc s& duge truyén di. Bdo hiéu cudc goi &
mang H.323 Ia trao d6i c4c thong diep clia giao thic H.225 qua mot kénh
béo hi¢u déng tin cay, vi vy cic théng diép clia H.225 phai ndm trong géi
tin truyén d¢i TCP.

Quad trinh bdo hitu cudc goi bat ddu bdi thong diep SETUP duge giri di
trén kénh bdo tin cay H.225.0. Theo sau ban tin nay 1a chudi cdc thong diép
phuc vu qud trinh thi€t 1ap cudc goi véi trinh tu dua trén H225 diu tien 1a
théng diép yeéu cdu gidm sdt bér bugc. Yeu cdu ndy cing véi nhitng thong
di¢p sau d6 lien quan d€n qué trinh khai bdo v tim ki€m gifta dau cudi
H.323 va gatekeeper dugc truyén di trén kénh khéng tin cdy RAS. Qui
trinh ndy két thic khi thigt bj ddu cusi H.323 nhan dugc thong bio
CONNECT dja chi chuyén t4i an toan ma trén d6 cic thong diep diéu khién
H.245 s& dugc truyén di.

Khi khong sir dung gatekeeper trén mang VolIP, cdc thong di¢p H.225
s& trao d6i tryc ti€p gia cdc diém cu6i H.323.

Giao thitc diéu khién cugc goi H.245

Giao thuc H.245 diing d€ thie hién viec gidm sdt cdc hoat dong cla cdc
chitc nang thanh phin clia H.323 bao gém: trao d6i kha ning céc diém cuéi,
déng md kenh logic, diéu khién ludng, quyét dinh client/server, va céc lénh
va chi thi khéc. ‘

Keénh H.245 duogc thiét lap gifta hai didm cudi, mét diém cuéi véi MC,
con diém kia vdi gatekeeper. Céc diém cudi chi thi€t 1ap mot kenh H.245
duy nhét cho méi cudc goi ma né tham gia

Trao ddi kha nang: Trudc khi ti€n hanh cu6c goi da phuong tién, méi
ddu cudi H.323 phai bi€t trudc kha nang nhan va giai ma tin hiéu cua nhau,
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dé ddu cudi giéi han ndi dung théng tin mi né truyén di ddm bao cac ddu
c6 thé hiéu dugc mi hod clia nhau.

Béo hi¢u kénh logic: Mot kénh logic 14 modt kénh mang théng tin tir
diém cudi nay dén diém cudi kia trong cudc goi hoac d&€n nhidu diém cuéi
khac. H.245 cung cap cdc thong diép dé déng md cac kénh logic. Sau khi
cdc kénh logic duge md, thong tin media méi duge truyén trén kénh ndy.

Xéc dinh client/server: Thi tyc nay nham giai quyét van dé xung dot
gilta hai di€ém cusi H.323 déu c6 kha niang MC (diéu khién da diém) khi
ciing tham gia vao mét cudc thoai hoic gilta hai diém khi mu6n mé mot
kenh théng tin mot chiéu

Giao théc truyén thoi gian thuc RTP

Céc chuin RFC 1889 va RFC 1890 bao triim giao thiic truyén tai thoi
gian thuc (RTP), cung c&p nhing dich vu phan phat dif liéu tir diém cudi
dén diém cudi v6i thai gian thyc. Nhitng dich vu bao gém dang payload,
danh sd tudn ty, ddnh ddu md&c thdi gian vA quan 1y su phan phdt. Media
gateway s& s6 hod giong ndi st dung giao thic RTP dé€ phan phét luu
lugng giong néi. RFCs 1a nhitng cong b6 chinh thic ciia mang Internet,
duge sir dung tr nam 1969 d€ mo ta v ti€p thu nhitng nhan xét vé cic
giao thifc, thi tuc, chuong trinh va cdc khai niém. Ching thudng dugc liét
ké dudi dang s6, ching han RFC 1771 hoac tén, ching han Border
Gateway Protocol 4 (BGP4).

Giao thidc RTP cung cdp nhiing tinh nang cho céc tng dung thdi gian.
thire nhu kha nang tdi thi€t viéc tinh todn thdi gian, ty nhan biét viéc mat
g6i dir lieu, bao mat phan phét noi dung va nhan dang ki€u ma hod. D6i véi
mdi ngudi tham gia, m&i moét ciap dia chi IP dich riéng biét duoc xdc dinh
bdi phién 1am viéc giita hai diém cuéi, chuyén vao trong phién RTP don
cho méi tién trinh cla cudc goi. RTP 12 dich vu tng dung dya trén UDP, n6
c6 mot he théng tr sap x&€p cho phép tu xdc dinh duge cédc géi tin bi mét.

Pic tinh dang payload cia RTP bao gém ca luge d6 ma hod ma media
gateway st dung dé s6 hod noi dung giong néi. Trudng ndy nhan dang dinh
dang RTP payload vi xéac dinh cdc thé hién chiing bing b6 mi hod va giai
ma trong media gateway.

Vi nhiéu luge d6 ma hod va t6c d6 tao géi tin da dang, g6i tin RTP co
thé thay d6i kich c& v khoadng thdi gian. Ngudi quén tri mang c6 thé tao
cdc thong s§ RTP trong truong muc khi 1ap k€ hoach dich vu VoIP. Tat ca
cdc thong s& lién két cGa phién RTP sé ra lénh cin bao nhiéu bang thong
cho luu lugng giong néi.
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Giao thiec diu khién truyén thoi gian thitc (RTCP) _

Giao thic RTCP ciing v6i RTP tao thanh doi, nhung lai khong cén cho
hoat d¢ng cia RTP. Chiic ning chinh ciia giao thitc RTCP cung c4p phan
héi chét lugng phan phét dir liéu dugc thyc hién xong bdi RTP. Chifc nang
nay 12 phdn b4 sung hoan hdo cho RTP. Mic dd nhimg bdo cdo phan héi tir
RTCP khong cho ban biét noi 18i xudt hién (chi bi€t chiing 1 18i gi), nhung
chiing c6 thé dugc sit dung nhu cong cu d€ x4c dinh vi trf céc 18i. Vi céc
. thong tin phét ra tr cdc media gateway tr mang, céc bdo cdo phan héi
RTCP cho phép ban dénh gid noi nao ¢6 hiéu nang mang kém. RTCP cho-
phép ban theo ddi chdt lugng cha cic phien goi bang céc theo ddi cac g6i
tin bj m4t, géc tré (tré), jitter.

Mot vai thiét bi gateway khong trién khai RTCP bdi nhilng thong tin
béo céo tien ich 46 khéng thich hop vdi ngudi ding cudi ciing. Vi dy, mot
ngudi ding c4 nhan (v6i dién thoai analog) khong cdn phai truy cap vao
gateway dé cdp dich vy. Néu sit dung RTCP trong mang, hay tinh toén bang
thong cho giao thitc. Ban cdn gidi han Iuu lugng diéu khién cha RTCP cho
nhé di, dé khong 1am anh hudng dén kha nang mang di liéu ciia giao thifc
truyén. Nghién citu bang thong 12 cdn thiét d& ban ¢6 thé tinh dén ca luu
luong diéu khién trong dac tinh k¥ thuat cla bang thong.

SIP

SIP 14 giao thic diéu khién tdng dng dung do IETF phét trién, c6 thé
thi€t 1ap, thay d6i, két thic céc phién da phuong tién (hoi théo) hodc cdc
cuoe goi Internet. SIP cé thé cho nhimng ngudi tham gia cdc phién da ludng
va don luéng; Ngudi bét ddu khong cén thiét phai 12 thanh vién cta phién.

 Moi trudng truyén va ngudi tham gia c6 thé duoc them vao cdc phién cd

s&n. SIP h& trg dich vu 4nh xa tén va gli lai yéu cdu, cho phép trién khai
trén ISDN va cdc dich vu thué bao mang di¢n thoai thong minh. Nhitng diéu
kien thuan ti¢n nay cho phép ngudi ding co d6ng hon. SIP rdt gidng vdi cic
giao thitc Internet nén tang van ban truyén thong nhu HTTP, SMTP, SIP 12
giao thitc dya trén kiéu méu client — server, v&i cdc yeu cdu phét sinh tlr
mot thic thé (client), va gl t6i thuc thé nhan (server), noi tra 18i cdc yéu
cdu 6. Yeéu cdu dua ra cdch thitc gidi quyét trén méy chii va duge gui qua
TCP hoac UDP. Hign c¢6 6 cich thic SIP quan trong nhu ACK, OPTIONS,
BYE, CANCEL, REGISTER va INFO, cich thic m&i INFO la mot phédn
ciia SIP md rong. SIP s dung “invitations” dé tao ra cdc thong bdo giao thitc
miéu ta phien (SDP) d€ thyc hién kha nang trao d4i va thiét lap cac kénh
diéu khién cudc goi. . '
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C6 3 thanh phén trong cfu trlic SIP 1a user agent, miy chu mang va cic
thOng bdc SIP.

Tdc nhén ngudi ding (User agent) 12 Ung dung hoat dong vi loi fch
ngudi ding. N6 c6 thé hoat dong trén ca hai User Agent Client (UAC) v
User Agent Server (UAS). UAC dugc sir dung dé khdi xuéng yéu cdu SIP.
UAS nhan yéu cdu vA tra 13 vi loi ich ngudi ding. Sy tra 13i s& chdp nhan,
loai bd hodc giri lai 14n nita yéu cdu.

Mady chd mang: & day c6 ba loai mdy chit mang vdi cdc tén goi proxy
server, redirect server vi registrar server.

* Proxy server chuyén cdc yéu cdu dén server k€ ti€p sau khi quyét dinh
dugc né 13 server nio. Proxy server dich vA n€u cén thi€t né s& viet lai
théng béo yéu cdu truéc khi chuyén ching di. Server k& tiép nay ¢6 thé 12
bat ctt loai server SIP nao ma server uy quyén khong bi€t ma cing khong
cdn bi€t. Trude khi yéu cdu t6i dugec UAS né c6 thé di qua nhiéu server.
Proxy server c6 thé dugc cong nh4n hoic khong cong nhan. Khi duge cong
nhin, proxy server s& ghi nhan yéu cdu dén, nd sinh ra cic yéu cdu gii di
VA gifi cic yéu cdu nay di. Khi khong duge cong nhan, né s&€ quén t4t ca
thong tin ma yéu cdu giri di da tao ra. Proxy server chia nhdnh nhimg yéu
cdu dén t6i nhiu dia diém n&u d6i tuong duge goi ¢6 dang ky nhicu dia
di€ém trén may chi. Mdy chd proxy chia nhdnh bao gi¥ cling dugc cong
nhan b&i vi né c4n phai nhé cdc trang thdi cGa cdc nhanh. -

Redirect server: Khong chuyén cdc yéu cdu t6i méy chl k€ ti€p. No
chdp nhan yéu céu SIP va vach dia chi 12 O hoic cdc dia chi mdi va ra
nhitng dia chi nay lai clients va réi client c6 thé lien lac tryc ti€p véi mdy
chii. Khong nhu proxy server, né khong bat ddn tao ra yéu cdu SIP, cling
khoéng gi6ng nhu mdy chi user agent, n6 khong chip nhan cugc goi.

Registrar Server: Méy chi registrar chdp nhén céc yéu cdu ding Ky va
duy trt céc chi 1i6t sin. sing cia cdc loai méy chli va tram. M4y chi
reglstrar thudng duge dﬂt ciing véi proxy hoic redirect server.-

Céc théng bdo SIP: Céc thOng bdo SIP 1a cﬁc cic dgng yéu cdu va tra
18i yéu cu dién hinh. Yéu cu 8 chuyén tx méy tram dén mdy chii va tra
1&i s& ngugce lai tlt may chi dén méy tram Céc yéu cdu vX tra 1di bao gém
nhi€u phén diu khéc nhau (header) miéu ta ch1 ti&t su lién lac. SIP 12 giao
thitc dua trén dang van bin, duy tri “cfu tric chung ciia t&t ca cdc thong
bdo va trudng header cla ching. Yéu cin va trd 1 yeu cdu sir dyng
chung mot dinh dang thong bdo, bao gém dong bit ddu (start-line), 1
hoac nhiéu trudng header (ddu géi tin), dong wréng chi ra day 1a cudi cia
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trrdng header va phén than théng bio. Bdt cif trirdng nao ciing c6 thé chia

céc ky ty ISO 10646. V6i ca hai kha néng cho biét cdc ngon nglt trong noi
ding k&m theo vA ngdn ngit theo yéu cdu, SIP rft phd hop cho vi¢c qudc
t& hod. Ma ho4 va cdp phép dugc sit dung d€ tin hi¢u SIP them bao mat.
M3 hoé ¢6 th€ dé ngan cén packet sniffers va nhiing ngudi nghe trom
cuoc goi. Cp phép cho phép ngin chan vigc ngudi tan cong b thé thay
d6i va xem lai cdc yéu cu va tra 13i yéu céu SIP. '

Nhiing truéng SIP header

Nhitng trudng SIP header thudng giéng nhu trudng HTTP header & cd
phédp va nghia ngit hoc. Thong bdo st dung trudng Header d€ dinh rd ngudi
goi, ngudi nghe, dang va chiéu di noi dung théng béo va dudng din cta
thong bdo. Ung dung SIP khong cén hidu- 14t ci céc header nay dd né rét
cin. SIP header cé 44 loai trong chudn RFC 2543, dua ra thing 11 ndm
2000 va 37 header duoc trinh bay & dudi day. Céc header nay dugc chia
thanh -4 nhém khéc nhau, trudng header chung c6 hiéu luc véi thong bédo
yéu cdu va tra 151 yeu cdu, Trudng header entity dinh nghia thong tin vé
than thong b&o, trudng header yeu ciu thyc hién nhu bd sung yéu cdu va
cho phép may tram giri thong tin thém vé yéu cdu va vé ban than mdy tram
dén méy chi, cudi cing 13 trudng header tré 131 yéu cdu cho phép mdy chit
tra 13i mdy tram céc thong tin yéu cau.

General —Hndoi' _ Request-header Response—Header Entity-header
Call-ID " Accept Allow Content-encoding
Contact '- Accept-Encoding | Proxy-Authenticate Content-Length
CSeq Accept-language Retry-after Content-type
Date Ahthoriiation Server
Encryption ' Contact Unsuported
Expires " Hide Warning
From Max-Forwards www-authenticate
Record-route Oganization
Timestamp Prlorrty'
To Proxy-Authorization
Via Proxy-Require
Route
Redquire




Response-key

Subject -

User-Agent

- Va dué6i day 1a-¢ nghia cia mgt vai header.

Header Glal thich
Allow Truding header Aliow ghi vao danh sach cac phudng phap hd trg
bdi nhan dang tai nguyén bdi yéu céu URI
Call-ID T4t ¢a cac dang ky clia cac client riéng bigt
Call-Info Truding Call-info cung cép théng tin thém vé& ngudi goi hodc ngudi
cén goi, phy thudc vao 1a ngudi yéu cdu hay tra |&i yéu cdu
Contact Cung c4p dia chi URLS, ndi ma ngudi dung ¢b thé lién lac truyén ;

thdng véi bén kia. N6 dugc sif dung trong cac yéu cdu INVITE,
OPTIONS, ACK va REGISTER

Content-Length

Cha bigt kich thutic ciia phén than théng digp g t6i ngudi nhan

Content-Type Cho biét dang media ciia phén than théng bao g t8i ngudi nhan

CSeq (Command (chu3i 1&nh) Nhan dién duy nhét yéu clu trong Call-iD
Sequence) ’

Encryption Chi 6 réing phan ndi dung @3 duge ma hoa

From Cho biét ngudi khoi ddu yéu ciu

Route Trudng dinh tuyén x4c dinh sif dinh tuyén cén bdi yéu cdu

Subject Cho hi&t ban chét cila cubc goi

To Chi r6 ngudi nhan yéu céu

www-Authenticate

Trudng dau trd 131 cube goi chic chén bao gbm thong bao tra 13i
yéu cdu 401 (Khéng cho phap); ¢hi ré client glii théng tin cap pheép

Nhiing yéu cdu SIP
Yeu cdu SIP c6 6 loai khéc nhau trong phién ban 2.0. Cac chiic nang

cla chiing nhw sau:

* Register: Chuyén thong tin vé vi tri ngudi st dung dén SIP Server

~ Invite: Céch thic Invite cho biét ngudi s& dung hoic dich vu dang
dugc moi tham gia trong phién cudc goi thoai. Phin than thong diép c6
th€ bao gém phdn miéu td phién dang dugc ngudi bi goi sir dung. D8l v6i
cudc goi 2 beén, ngudi goi cho biét dang dudng truyén ma né c6 thé nhan
t6t cdc thong s chia chiing nhu diém dén clia mang. Tra 13i thanh cong
cho biét trong phin than clia thong di¢p loai dudng truyén ma ngudi dugc

g0i mudn nhan.

ACK: yeu cdu ACK xdc nhan mdy tram da nhan trd 151 yéu clu cudi
cling t6i INVITE. ACK dugc sit dung chi v6i yéu céu INVITE. N6 c6 thé
bao gém phdn than thong diép v6i mieu 14 cia phién cu6i cing duge s
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dung bdi ngudi bi goi. Néu phan than théng diép Ia tréng, ngudi b go1 s€ s
dung miéu ta phién trong yéu cdu INVITE.

OPTIONS: OPTIONS yéu cu cdc kha nang ctia he théng server/end,
nhung khong thiét 1ap cuée goi.

BYE: Ngudi st dung dung BYE dé€ cho server blé’t dang muén diung
cudc goi

CANCEL: loai bd yeu cdu sip xdy ra véi cdc gié trj truomg Call-ID, To,
From, va CSeQ, nhung khong anh hucmg dén thyc hién ddy di yéu cdu hoic
cudc goi dang thyc hién.

INFO: La phin m& rong cla cic yéu cdu SIP. Muc dich cita INFO la
cho phép thyc hién céc phien lién quan dén théng tin didu khién dugc tao ra
ngay trong phién. INFO dugc chi tiét trong chuin RFC2976.

Tiép theo ddng yéu cdu, sau nhiing SIP header, yéu cdu ¢é thé bao gém
phdn than thong diép, duoc phan ranh gi6i bing dudng tréng. Phdn thin
thong di¢p luon luén 12 phdn mo ta phién va né cho biét dang dudng truyén
Internet dugce chi 1o trong trudng header Content- -Type.

Vi dy vé SIP request

SIP Request j Gidi thich

Phén d4u (Header)

INVITE sip:kietna@netcom.com.vn dang Method, request URI va phién ban
sk

Via: SIP/2.0/UDP annvworkstation.com Dia chil IP va cfng cda hop trudc

From: An <sip:annv@vnu.edu,vn> Ngurdi ggi thoai

To: Anh Kiat Ngudi phan thoai

<sip:kletna@netcom.com.vn> ,

Call-ID: 123456 @annvwoarkstation.com nhan dang duy nhét toan cdu cho cubc
gol

Content-Type:application/sdp dang phén than va SDP théng diép

Cseq: 1 INVITE S8 va dang chudi lénh

Content-Length:, ., ChiBu dai cda phan than clia céch thire
SiP

Ddng Tréng chia cich giita phan d8u va phén than
Phén than (Body)

v=0 Phién ban SDP

o=annv 28960783 0 IN IP4 192.168.16.110 Nguéi tao ra/ngudi am chll va nhan dién
phién

s=Urgent phone call from annv Tén cha phién

c=IN (P4 annvworkstation.com théng tin k&t ndi

1=3126288799 3126289399 thai gian hoat dgng cla phién

142



| m=audio 5002 RTP/AVFP 0 3.5

l tén media va dia chi transport

Nhirng tra loi SIP

Ngudi nhan, sau khi nhan va phién dich thong di¢p yéu céu, s€ tra 1oi
bing mot théng dieép trd 10 SIP, cho biét trang thii mdy chu, thanh cong
hay th4t bai. Nhiing tra 13 SIP ¢6 cdc kiéu va dang khdc nhau dugc nhan
bi€t bdi trang thdi mi, mi 6 day c6 3 so ty nhién. S§ thi nhédt cho biét loai
trd 181, hai s6 con lai khéng nim trong quy luat nao. Chiing t6i s€ liét ké
dudi day sdu dang tra 13i ciia SIP va ¥ nghia cha ching. Nhimg loai nay cé
thé dugc phan loai thanh trd 15i tam thoi va tra 1&i cudi cing. Tra 1i tam
thdi duge sit dung bdi cdc server cho biét tién trinh dang thuc hién, nhung
khong loai bd SIP request. Tra 1di cudi cing két thic SIP request. Tra 13i c6
ma 1xx 1a tra 11 tam thdi con 2xx lai 12 tra 101 cudi cing.

Chudl ma Tra i Gial thich

Vi dy vé& mé tra 18i

1xx

Théng tin

100-trying
180-ringing

181-Cudc goi dang dugce xdc tién

2xx

Thanh céng

200-0K .

3xx

Redirection

301-Chuyén vinh vién
302-Chuyén tam thdi
305-Sif dung Proxy
380- Dich vy ludn phidn

4xx

L&i yéu cdu

400-Yéu ciu sai
401-Khong cép quyén
403-C&m (Forbidden)
404-Khéng tim théy

407 Yau cdu xéc thyc proxy

Bax

L&i Server

500-L&i trong server
501- Khéng thi hanh
502-Sai Gateway

504-Server time-out

6xx

L&i toan cuc

600-Ban khip moi nai
603-decline
604-Khdng ton tai & bt clf dau

Vi du vé SIP response

SIP Response

Gilai thich

Phin diu (header)
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SIP Response Gial thich
SIP/2.0 200 OK Phign ban SIP va ma tra i
Via:$IP/2.0/UDP hep.neteom.com.vn Nhiimg dia chi IP va c8ng clia cac hop
Via:SIP/2,0/UDP annvworkstation.com trude
From:an <sip:annv@vnu.edu.vn> . Ngudi goi thoai
To: Anh Kiet . Ngudi ahan thoai
<sip:kietna@netcom.com.vn>
tag=35453231
Call-ID:12346789@annvworkstation.com ID duy nhat toan cuc che cude goi
Content-Type: application/sdp Dang than va sdp théng diép
CSeq: 1 INVITE S8 va dang chudi Iénh
Content-Length:... Chiéu dai cia phan th&n clia cach thic

SIP

Dong tréng phan biét phan dau va than
PhAn than (body)
v=0 Phigén ban SDP
o=kietna 34234567 12354354 IN IP4 Ngudi tap ra/ngudi lam chd va nhan dién
192.168.20.120 phién
s=0K Tén clia phién
c=IN IP4 Kiethaworkstation.Netcom.com.vn thdng tin k&t ndi
t=3126288799 3126289399 thai gian hoat dong clia phién
m=audio 5002 RTP/AVP 0 tén media va dia chi transport

Hoat déng ciia SIP

Nhu d& wrinh bay & phén truée day, & day cé hai cdch trinh bay khic
nhau vé yéu cdu SIP trong SIP Server.

Chiing t6i xin minh hoa mét hoat déng quan trong ctia SIP, mdi tham
gia vao cugc goi dé hiéu hon vé hoat dong co sd clta SIP thé hién trén cdc
hinh 4.20 va 4.21. Ngudi sty dung Annv tir host AnnvWorkstation.com
muén m&i ngudi st dung Kietna tham gia hoi thoai. Anh ta phai c¢é dia
chi cda Kietna tir dia chi mail ciia anh ta trong dang tén@ving, & day la
Kietna@netcom.com.vn. M4y tram s& dich phén tén vang thanh dia chi s&
IP, bang vao tra ctu DNS, mdy chi s& duge tim thdy. Diéu nay cho két
qua trong Server Hop cla viing netcom.com.vn. Nhu thé hién trong
hinh 4.20 va 4.21, INVITE request duoc sinh ra va gl t6i server (1).
Server chdp nhan 1% moi va lien lac dén location server dé x4c dinh chinh
xdc vi tri (2). Server vi tri tra lai moét vi tri cua Kietna, noi cé6 Host
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Kietnaworkstation (3). Budc ti€p theo sé gioéng nhu hai cdch theo server
proxy va server redirect dugc trinh bay & dudi day:

Netcom.com.vn

Vnu.edu.vn

c

annv@vnu.edu.vn

Location Server

(3) B
kietna@kietnaworkstation

(2) kietna

Kietnaworkstation
(4) INVITE

g{etna@kietnaworkstation

(1) INVITE
kietna@netcom.com.vn

(7) 200 OK (6) 200 OK
(5)
8) ACK \9) ALK
kietna@}nétcom.com_\m kietna@kietnaworksstation

kietna@netcom.com.vn

Annvworkstation.com

Hinh 4.21. Cach thuc INVITE bdi SIP proxy

Trong trudng hop proxy hinh 4.20, Mdy chii phét ra yéu cdu INVITE
t6i dia chi duge cung cdp bdi location server (4). Server ngudi sir dung tai
kietnaworkstation bdo cho ngudi sir dung (5), ngudi vui 1dng chdp nhan
cudc goi. Su chdp nhan dugc tra lai proxy server, bdi tra 1di ma 200 (6). Tra
161 thanh cong nay sau d6 duoc gii tir proxy dén ngudi goi ddu tién (7).
Thong bdo nay sé dugc xdc nhan bdi ngudi goi, véi yéu cdu ACK (8). Yéu
cdu ACK réi s& dugc giri dén ngudi nghe (9).

Trong trudng hop redirect, server giri tra lai tra 10i redirection loai 300
cho thém dia chi contact vao trudng contact trong phan ddu (4). Su tra 15i
dugc giri 1a ma “301:chuyén vinh vién”. Ngudi goi bdo cho biét da nhan su
tra 101 véi yéu cdu ACK té6i may chu (5).

Dua vao dia chi URL dugc thé hién rd trong contact header, ngudi goi
phédt ra mot yéu cdu INVITE méi véi cing Call-ID nhung véi s6 CSeQ cao
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hon. Yéu cdu INVITE nay sé dugc gt t6i dia chi do server cung cip (6).
Trong trudng hop nay, cudc goi thanh coéng va tra 18i thanh céng duoc g
t6i ngudi goi (7). Tin hiéu dugc hoan thién véi ACK tir ngudi goi (8).

Netcom.com.vn

Vnu.edu.vn

annv@vnu.edu.vn

Location Server

(2) kietna

Kietnaworkstation

(3) ;
kietna@kietnaworkstation

(1) INVITE 4
kietha@netcom.com.vn

(4) 301 chuyén hén
Contact:kietna@kietnawor
kstation.netcom.com.vn

(5) ACK
kietna@netcom.com.vn

Annvworkstation.com kietna@netcom.com.vn

X (8) INVITE .
kietna@kietnaworkstation.netcom.com.vn

(7) INVITE 200 OK

(8) ACK kietna@kietnaworkstation.netcom.com.vn

Hinh 4.21. Céach thue INVITE bdi redirect Server

Nhu da chi ra trong 2 vi du trén sau khi cuéc moi tham gia thanh cong,
cdc thong s6 can thi€t cho phién dugc xdc dinh. Trong trudong hgp cula
truyén thong audio RTP. s& c6 cac cong va dia chi IP clia cdc phan bén kia,
va ma hod audio dugc sir dung. Khi két n6i RTP dugc thiét 1ap, ¢6 thé thuc
hién dugc cudc dam thoai. Ngay trong cudc dam thoai, hodc phia bén nay
c6 thé thay thé phién bing viéc moi lai cdc phia bén kia, hoac c¢6 thé mdi
phia thtt 3 thuc hién dam thoai.

SIP va H.323
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H.323 la chuén clia ITU (xem phdn trén), trong khi SIP 14 tr IETF, giao
thitc SIP va H.323 c6 cau triic khdc nhau (tuy nhién van ¢ vai phéin giéng
nhau) va do.dé6 rdt khé két néi hai mang lai. Méc db vay, rat nhiéu chuyén
mach mém (thi€t bi di€m cudi) hd trg chuyén déi gitta SIP va H.323 va lién
két SIP vé&i H.323. Nha cung cdp dich vu mang H.323 cé thé sir dung
chuyén déi SIP/H.323, hoac gateway, s& két hgp dugc hai mang lai v6i nhau
tao diéu kién m& rong hé th6ng mang H.323 ¢6 sdn. Cdc server ing dung
SIP dugc phat trién trong mang H.323 théng qua bo chuyén ddi s& dem lai
nhitng lgi ich to 16n trong hoat dong cha H.323. N6 s& gidp ching chuyén
thanh cdu tric co s& SIP va khong phai lo vé tién ddu tu trude day trong khi
phat trién theo hudng md rong, va ¢é cac dac trung ndi bat cia SIP.

Giao thirc diéu khién media gateway (MGCP, RFC 2705)

Giao thitc MGCP duge sir dung d€ truyén thong gilia cdc thanh phdn
tach rdi cha VoIP gateway. N6 1a phdn b8 sung cho hai giao thic SIP va
H.323. giao thitc MGCP bét nguén tir phién ban 1.1 cla giao thitc SGCP 1a
su két hop gilta phién ban 1 cia SGCP va IPDC. MGCP dugc chuyén vao
chuén qudéc t&€ RFC 2705.

'Cdu tricc hé thing

Trong pham vi MGCP, may chit MGC ho#c “tdc nhan goi” 13 bit butc
phai ¢é, né quan 1y va cudc goi va hoi thoal, va hé trg cung cép cédc dich vu
(hinh 4.22). Diém cu6i Media gateway khong biét cdc cudc goi dam thoai
vi khong duy trl trang thai cu6c goi. Cac MG duge mong chd dé thuc hign
cdc lénh giri dén bdi tdc nhan cudc goi MGC. MGCP thira nhén cédc tic
nhan goi s& déng bo vdi cic tdc nhan khic gifi cdc lénh dinh lién t6i MG
dudi su diéu khién clia chiing. MGCP khong xé4c dinh co cfu déng bo clia
cac tdc nhan goi. MGCP 14 giao thic master/slave véi sy két hop kin k€
giita MG (diém cudi) va MGC (server).
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Media Gateway Controller
MGC (Call Agent)

H.323 / SIP

RTP

Media Media

.-,
@ Gateway ‘, o T'; | Gateway
2 : b

Hinh 4.22. So dé téng quan cho viéc str dung MGCP

iy

Dt liéu RTP dugce trao déi truc ti€p gilta cdc media gateway rac roéi.
Téac nhan goi sir dung MGCP dé cung cdp cdc gateway nay mo ta cha cic
thong s6 két n6i nhu dia chi IP, céng UDP, va RTP profiles.

4.3.2.5. M&t vai mé hinh Voice Over TP thuc +&

Céc dich vu dién thoai IP (Voice over IP — VoIP) da trd nén quen thudc
d6i véi nhiéu ngudi sir dung. Uu thé ndi bat cua dich vu dién thoai IP la gia
thanh thap. Ching ta cé thé ti€t kiém duoc tir 30% dén 50% chi phi khi sir
dung dich vu nay ctia cac nha cung cdp dich vu d6i vdi cac cudc goi lién
tinh hay qudc t€. Néu doanh nghiép hay t6 chic c¢6 cac chi nhdnh ngoai tinh
hay nuéc ngoai va gifta cdc dia diém nay da két n6éi mang WAN hay
Internet truc ti€p t6c do cao thi cé thé ty xay dung mot hé théng VoIP cho
rieng minh. Ung dung VoIP c6 thé 4p dung dugc cho ca cic SOHO-Small
Office Home Office va SME-Small Medium Enterprise, gifta cdc chi nhénh
va tru s& chinh da c6 két n6i WAN hay Internet truc tiép cé thé thiét lap cac
cudc goi dién thoai hay fax ma khéng cdn phai tra thém bat ci chi phi nao.
Duéi day 1a mot s6 dac tinh va tiéu chudn cin luu ¥ khi tur xay dung mot hé
théng VoIP cho doanh nghiép:

e Tuong thich hoan toan véi ITU G.711/G.723, G.729A/B, day la céic
chudn ma hau hét cic nha san xuat déu tuan thi.

e Tuong thich H.323 cho phép thuc hién cdc cudc goi tir thi€t bi dau
cudi nhu dién thoai analog théng thudng tdi cdc ung dung phian
mém trén Windows phdé dung trén thi trudng nhu NetMeeting,
NetSpeak, WebPhone...

e Tuong thich véi SIP.
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Hb trg déng thoi 2/4/8 kénh thoai/fax tai mot thoi diém.

Quan ly va thiét ]ap' cdu hinh qua WEB browser, Telnet, RS-232
console.

Két n6i truc ti€p véi mang LAN thong qua céng RJ45 t6c do
10/100Mbps.

B6 nhé cho phép luu t6i 20 s6 dién thoai va ghi am 18i chao.

Hb trg DDNS (Dynamic Domain Name Service) cho phép thuc hién
cdc cudc goi téi cdc thiét bi c6 dia chi IP dong.

Duéi day 1a mot s6 mo hinh minh hoa cho viéc xay dung céc ing dung
VoIP cho m6 hinh doanh nghiép:

1. M6 hinh FXS/FXS

Chi nhdnh: Thuc hién cudc goi téi cdc mdy tai tru s& chinh dugc két
noi truc ti€p véi FXS hay s6 md rong cia PBX.

Tru sé chinh: Cdc méy két n6i v6i FXS cé thé thyc hién cudc goi t6i
chi nhénh va cdc m4y két n6i véi s6 md rong clia PBX ndi tai. Céc mdy
két nGi v6i s6 md rong ciia PBX noi tai c6 thé thyc hién cudc goi téi chi
nhanh, v§i cdc méy trong mang dién thoai ndi ving va cédc mdy két noi
v6éi FXS noi tai.

Mang dién thoai
ndi viing

Téng dai

VIP-200 noi bd

WAN / Internet
IP Network

VIP-200

M6 hinh FXS/FXS
Chi nhanh

Tru sd chinh

Hinh 4.23. M6 hinh FXS/FXS
2. M6 hinh FXS/FXO
Chi nhanh: Thuc hién cudc goi téi cidc mdy tai tru s& chinh dugc két
néi truc ti€p v6i FXS, s6 md rong clia PBX va ca cdc méy trong mang dién
thoai noi viing cua tru s& chinh.
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Tru so chinh: Cac mdy két n6i véi FXS c6 thé thuc hién cudc goi t6i
chi nhénh, cic mdy két n6i véi s6 mb rong chia PBX noi tai va ca cdc may
trong mang dién thoai noi viing cia tru s& chinh. Cic may k&t ndi v4i s6
m& rong clia PBX noi tai c6 thé thyc hién cudc goi t6i chi nhanh, véi cic
mdy trong mang dién thoai ndi viing va cic mdy két n6i véi FXS noi tai.

Mang dién thoai
ndi viing

VIP-200 hofe a2
~ WAN/ Internet

Bién thoai Fax

M& hinh FXS/FXO
Chi nhanh

Tru sd chinh

Hinh 4.24. M6 hinh FXS/FXO
3. Mo hinh FXS/FXO mé rong

Ngoai cédc tinh nang thuc hién cuoc g0i nhu & moé hinh FXS/FXO, cic
mdy dién thoai trong mang dién thoai noi vung tai chi nhdnh hay tru so
chinh c6 thé thuc hién mot cuoc goi qua IP t6i cdc mdy dién thoai trong
mang dién thoai ndi viing ctia phia bén kia tic 1a chuyén mot cudc goi
dudng dai thanh hai cuéc goi noi vung duoc két ndi qua IP.

Mang dién thoai

Mang dién thoai

ndi viing

viP-400 SO

M& hinh FXS/FXO
md réng

Tru sd chinh

Chi nhanh

Hinh 4.25. M6 hinh FXS/FXO md rong
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