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Chuong 1: TOng quan veé thiét k€ & cai dat mang
Muc dich:
- Chuong nay nham gidi thiéu cho ngudi doc nhitng van dé sau :

- Céc budc can phai thuc hién d€ xiy dung mOt mang mdy tinh va cic van dé

lién quan.

. Nhac lai md hinh OSI

1.1 Tién trinh xdy dung mang

Ngay nay, mang mdy tinh di tr§ thanh mOt ha tang ¢ s& quan trong cUa tat ca
cdc cO quan xi nghi€p. N6 di trd thanh mOt kénh trao doi thong tin khong thé thi€u
duogc trong thOi dai cong nghé thong tin. V&i xu th€ gia thanh ngay cang ha cla céc
thi€t bi di€n tl, kinh phi dau tu cho viéc xdy dung mot hé thOng mang khdng vuot
ra ngoai kha niing cla cdc cdng ty xi nghi€p. Tuy nhién, viéc khai thic mOt hé thOng
mang moOt cich hiéu qua d€ hob trg cho cong tic nghiép vu cla cdc cO quan xi nghiép
thi con nhi€u van dé can ban luan. Hau hét ngudi ta chi chii trong dén viéc mua phan
cUng mang ma khong quan tAm dé€n yéu cau khai thac s& dung mang vé€ sau. Pi€u nay
c6 th€ dan dén hai truOng hop: lang phi trong ddu tu hodc mang khéng dép Ung dU cho
nhu cau s dung.

C6 thé€ tranh dugc di€u nay néu ta c6 k€ hoach xiy dung va khai thic mang
mOt cich 16 rang. Thuc t€, ti€n trinh xdy dUng mang ciing trdi qua cic giai doan nhu
viéc xdy dung va phét trién mOt phan mém. N6 ciing gOm cdc giai doan nhu: Thu
thdp yéu cau cUa khich hang (cong ty, xi nghi€p c¢é yéu cau xiy dung mang), Phan
tich yéu cau, Thi€t k€ gidi phdp mang, Cai dat mang, Ki€m th(r va cubi ciing 1a Bdo
tri mang.

Phan nay sé€ giGi thiéu sO luge vé nhiém vu cla tUng giai doan dé€ ta c6
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th€ hinh dung dugc tat cd cic van dé cé lién quan trong ti€n trinh xdy dung mang.

1.1.1 Thu th@p yéu cau cQa khach hang

Muc dich cUa giai doan niy la nham xdc dinh mong muOn cla khich
hang trén mang ma ching ta sdp xay dung. Nhiing cau hoi cdn dugc trd 10i trong giai

doan nay la:
Ban thi€t 14p mang d€ 1am gi? st dung né cho muc dich gi?
Céc mdy tinh nao s& dugc ndi mang?

Nhifng ngu0i nao s& dugc si dung mang, mUc dd khai thic si dung mang
cUa tUng ngUdi / nhém ngUOi ra sao?

Trong vong 3-5 nidm t&i ban c6 ndi thém mdy tinh vio mang khong, néu cé &
dau, s6 lugng bao nhiéu ?

Phuong phdp thuc hién cla giai doan nay 1a ban phdi phdng van khich hang,
nhan vién cdc phong mang cé mdy tinh s& nOGi mang. Thong thuOng cic doi
tugng ma ban phdng van khong c¢é chuyén mon siu hodc khdng c6 chuyén mon vé
mang. Cho nén ban nén tranh s dung nhlng thudt nglt chuyén mon dé€ trao d6i vdi
ho. Chang han nén hdi khach hang “ Ban c¢6 mubn ngudi trong c0 quan ban gdi mail
dugc cho nhau khong?”, hon 1a hdi “ Ban c6 mubn cii dat Mail server cho mang
khong? ”. Nhitng cau trd 10i cUa khach hang thuOng khdng c6 cdu tric, rat 16n x0On, né
xudt phat t&r géc nhin cla ngudi s& dung, khong phdi 1a géc nhin cla kY su' mang.
Ngu0i thuc hién phéng van phdi c6 k¥ ning va kinh nghi€m trong linh vuc nay. Phai
bi€t cach dat cau hoi va tOng hgp thong tin.

MOt cong viéc ciing hét sUc quan trong trong giai doan nay la “Quan sit thuc
dia” d€ x4c dinh nhing noi mang sé di qua, khodng cich xa nhat gilta hai mdy tinh
trong mang, du ki€n dudng di cla ddy mang, quan st hién trang cong trinh ki€n triic
noOi mang s€ di qua. Thuc dia déng vai trdo quan trong trong viéc chon cong nghé va
anh hudng 16n dén chi phi mang. Chi y dén rang buGc v€ mat thdm my cho cic cong
trinh ki€n tric khi chiing ta tri€n khai duGng diy mang bén trong né. Gidi phap d€ nbi
k&t mang cho 2 tda nha tich rOi nhau bang mot khodng khdng phai dac biét luu y. Sau
khi khdo sat thuc dia, can v€ 1ai thuc dia hodc yéu cau khach hang cung cap cho chiing
ta sO dO thi€t k& cla cong trinh ki€n triic ma mang di qua.

Trong qué trinh phdng van va khdo sit thuc dia, dOng thOi ta cling can tim hi€u
yéu cau trao dbi thong tin gilta cdc phong ban, bd phdn trong cO quan khich hang,
mUc d0 thudng xuyén va lugng thong tin trao d6i. Pi€u nay gitip ich ta trong viéc chon

bing thdng can thié€t cho cdc nhanh mang sau nay.
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1.1.2 Phan tich yéu cau

Khi da c6 dugc yéu cau cla khach hang, budc k€ ti€p 1 ta di phan tich yéu cau
d€ xay dung bang “Pdc ta yéu cau hé thOng mang”, trong d6 xdc dinh rd nhitng van
dé sau:

Nhifng dich vu mang nio can phdi cé trén mang ? (Dich vu chia sé tap tin,
chia sé mdy in, Dich vu web, Dich vu thu dién t&, Truy cap Internet hay
khong?, ...)

M6 hinh mang 1a gi? (Workgoup hay Client / Server? ...)

MUrc d6 yéu cu an toan mang.

Rang bulc vé biing thong tdi thi€u trén mang.
1.1.3 Thié€t ké giai phap

Budc k€ ti€p trong ti€n trinh xdy dung mang la thi€t k€ gidi phip dé
thda min nhitng yéu cau dat ra trong bang Pdc td yéu cau hé thOng mang. Viéc

chon Iua gidi phap cho mOt hé thGng mang phu thubc vao nhi€u yéu t0, cé thé 1iét ké

nhU sau:

Kinh phi danh cho hé thdng mang.

Cong nghé phO bi€n trén thi truOng.

Théi quen v€ cong nghé cUa khach hang.

Yéu cau vé tinh On dinh va bing thong cUa hé théng mang.

Rang bulc vé phdp 1y.

Tuy thuOc vao mOi khach hang cu th€é ma th( tu Uu tién, su chi phdi cla cic
y€u t0 s& khic nhau dan dé€n gidi phdp thi€t k& sé& khic nhau. Tuy nhién cic cong
vi€c ma giai doan thi€t k€ phai 1am thi gi®ng nhau. Ching dugc mé td nhu sau:
1.1.3.1 Thiét ké so dd mang 6 muc ludn Iy

Thi€t k€ so d0 mang & mUc ludn 1y lién quan dén viéc chon lya mo hinh
mang, giao th(fc mang va thi€t dat cac cdu hinh cho cic thanh phan nhdn dang mang.

M6 hinh mang dugc chon phdi hd trg dugc tat cd céc dich vu da dugc mo ta
trong bdng Pdc td yéu cdu hé thOng mang. M6 hinh mang cé thé chon Ia
Workgroup hay Domain (Client / Server) di kém v&i giao thUc TCP/IP, NETBEUI hay
IPX/SPX.

Vidu:

o MOt hé thOng mang chi can c¢6 dich vu chia s mdy in va thU muc gilta nhiing ngudi
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dung trong mang cuc bd va khong dat ndng van dé an toan mang thi ta c6 th€ chon Mo
hinh Workgroup.

MOt hé thOng mang chi can c6 dich vU chia s mdy in va thu muc gilra nhiing
ngUdi ding trong mang cUc bd nhung cé yéu cau qudn ly ngudi ding trén
mang thi phdi chon M6 hinh Domain.

Né&u hai mang trén can cé dich vu mail hodc kich thudc mang dugc mé rOng,s0
lugng mdy tinh trong mang 16n thi can luu y thém vé giao thlc s dung cho
mang phai 12 TCP/IP. MOi mé hinh mang cé yéu cau thiét dat cdu hinh riéng.
Nhing van dé chung nhat khi thi€t dat cdu hinh cho mé hinh mang la:

Pinh vi cdc thanh phan nhdn dang mang, bao gbm viéc dat tén cho
Domain, Workgroup, mdy tinh, dinh dia chi IP cho c4dc mdy, dinh cGng cho tlng
dich vu.

Phan chia mang con, thuc hién vach duOng di cho thong tin trén mang.
1.1.3.2 Xay dung chi€n luoc khai thac va quan Iy tai nguyén mang

Chi€n lugc nay nham xdc dinh ai dugc quyén lam gi trén hé thOng mang.
Thong thudng, ngudi dung trong mang dugc nhém Iai thanh tUng nhém va viéc phan
quyén dugc thuc hién trén cic nhém ngudi ding.

1.1.3.3 Thiét ké so dd mang & vat Iy

Ciin cU vao sO d6 thi€t k€ mang & mUc ludn 1y, k€t hop vbi k€t qud khdo sit
thuc dia budc ké ti€p ta ti€n hanh thi€t k€ mang & mUc vat lIy. SO d6 mang & mUc
vat Iy md t chi ti€t vé vi trf di diy mang & thuc dia, vi tri cUa céc thi€t bi nOi két
mang nhU Hub, Switch, Router, vi tri cic m4y chU va cdc may tram. TU d6 dua ra dugc
mOt bang du tri cdc thi€t bi mang can mua. Trong d6 moOi thi€t bi can néu r6: Tén
thié€t bi, thong s6 kY thudt, don vi tinh, don gi4,...

1.1.3.4 Chon hé di€u hanh mang va cic phan mém Ung dung

MOt mo hinh mang c6 th€ dugc cai dat dudi nhi€u hé di€u hanh khéic nhau.
Chéng han v&i mé hinh Domain, ta ¢ nhi€u lua chon nhu: Windows NT,
Windows 2000, Netware, Unix, Linux,... TuUOng tU, cdc giao thUc thong dung nhu
TCP/IP, NETBEUI, IPX/SPX ciing dugc h0 trg trong hau hét cic hé di€u hanh. Chinh
vi th€ ta ¢c6 mOt pham vi chon Iua rat 16n. Quyét dinh chon Iua hé diéu hanh mang
thong thudng dua vao cic y€u td nhu:

Gi4 thanh phan mém cUla gidi phap.

Su quen thuOc cla khach hang d6i v&i phan mém.
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Su quen thulc clia ngudi xay dung mang d6i v&i phan mém.

Hé di€u hanh 1 nén tang d€ cho ciac phan mém sau d6 van hanh trén né. Gid
thanh phdn mém cUa gidi phdp khong phdi chi c6 gid thanh clla hé di€u hanh dugc
chon ma né con bao gOm cd gid thanh cla cic phdm mém Ung dung chay trén né.
Hién nay c6 2 xu huéng chon lua hé diéu hanh mang: cic hé di€u hanh mang cla

Microsoft Windows hodc cdc phién ban cla Linux.

Sau khi da chon hé di€u hanh mang, budc k€ ti€p la ti€n hanh chon cdc phan
mém Ung dung cho tUng dich vu. Cdc phan mém nay phdi tuong thich vGi hé
diéu hanh da chon.

1.1.4 Cai dat mang

Khi ban thi€t k€ di dugc thdm dinh, budc k€ ti€p 1a ti€n hanh 1ap dat phan
cUng va cai dat phan mém mang theo thiét ké.

1.1.4.1 Lap dat phan cimg

Cai dat phan clng lién quan dén viéc di diy mang va 1ap dat cdc thiét bj
nOi k€t mang (Hub, Switch, Router) vao ding vi tri nhU trong thi€t k€ mang ¢ mUc
vat 1y da mo t3.
1.1.4.2 Cai dat va cau hinh phan mém
Ti€n trinh cai dat phan mém bao gbm:

Cai dat hé diéu hanh mang cho céc server, cic mdy tram

Cai dat va cdu hinh cic dich vu mang.

Tao ngu0i dung, phan quyén s dung mang cho ngudi diing.

Tié€n trinh cai dat va cdu hinh phan mém phdi tuin thU theo so do thi€t k&
mang mUc ludn ly dd mo td. Viéc phan quyén cho ngudi diing pheo theo ding chi€n
lugc khai thdc va qudn 1y tii nguyén mang. Néu trong mang c6 sU dung router hay
phan nhdnh mang con thi can thiét phdi thuc hién budc xay dung bang chon dudng

trén céc router va trén cdc mdy tinh.
1.1.5 Ki€m th&t mang

Sau khi da cai dat xong phan cUng va cdc mdy tinh da dugc nOi vao mang. Budc
k€ ti€p 1a ki€m tra su’ van hanh cla mang.

Trudc tién, ki€m tra su' nOi két gilta cdc mdy tinh vGi nhau. Sau d6, ki€m tra
hoat dOng cUa cdc dich vu, khd ning truy cap cUa ngudi dung vao céc dich vu
va mUc dd an toan cUa hé thOng.

NOi dung ki€m th(r dua vao bang ddc td yéu cau mang da duoc xdc dinh lic dau.
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1.1.6 BAo tri hé théng

Mang sau khi da cai dat xong can dugc bdo tri mOt khodng thdi gian nhat
dinh d€ khac phuc nhlmng van dé pht sinh xdy trong ti€n trinh thi€t k€ va cai dat

mang.

1.2 N&i dung cUa gido trinh

Trong sdu giai doan can thuc hién trong ti€n trinh xay dung mang & trén, gido
trinh nay chU yéu gibi thiéu nhitng van dé lién quan dén giai doan thi€t k&€ mang &
mUc ludn 1y va vat ly. Pay chinh 13 hai n0i dung quan trong trong ti€n trinh xiy dung
mang. Cic van dé khac c6 th€ tim hi€u trong cdc moén hoc Mang may tinh, Thuc tap

mang may tinh.

1.3 Mo hinh OSI.

D& dé dang cho viéc nbi k&t va trao dGi thong tin gilta cdc mdy tinh v4i nhau,
vao nim 1983, TG chlfc tiéu chudn thé giGi ISO di phat tri€n mOt mé hinh cho phép
hai mdy tinh c¢6 th€ gdi va nhan d{ li€u cho nhau. M6 hinh nay dua trén ti€p can
phan tang (18p), vGi mOi tAng ddm nhiém mot s6 céc chlc ning c0 ban nao dé.

D€ hai mdy tinh c¢6 thé trao d6i thong tin dugc vGi nhau can c6 rat nhi€u van dé
lién quan. Vi du nhU can c6 Card mang, diy cdp mang, dién th€ tin hi€u trén cép
mang, cich thfc déng géi dit liéu, di€u khi€n 16i dudng truyén vv... Bang cich
phan chia cdc chUc ning nay vao nhing tang riéng biét nhau, viéc viét cdc phdn mém
d€ thuc hién ching tr3 nén dé dang hon. M6 hinh OSI gitp dbng nhat cic hé thOng
mdy tinh khic bi€t nhau khi ching trao d8i thong tin. M6 hinh nay gbm c6 7 tang:

Tang 1: Tang vat ky (Physical Layer)

Di€u khi€n viéc truyén tdi that su cac bit trén dudng truyén vat ly. N6 dinh
nghia cdc thuOc tinh vé c0, dién, qui dinh cic loai dau ndi, ¥ nghia cic pin trong dau
n0i, qui dinh cdc mUc di€n th€ cho céc bit 0,1,....

Tang 2: Tang lién két dir liéu (Data-Link Layer)

Tang nay ddm bdo truyén tdi cic khung d{t liéu (Frame) gilta hai mdy tinh c6
dudng truyén vat 1y n0i truc ti€p vGi nhau. N6 cai dat co ché phat hién va x( 1y 16i
d{r liéu nhan.

Tang 3: Tang mang (Network Layer)

Tang nay ddm bdo cac géi tin dit li€u (Packet) c6 th€ truyén tU mdy tinh nay
dén mdy tinh kia cho dii khdng c6 dulng truyén vat 1y truc ti€p gilta ching. N6
nhan nhiém vu tim dudng di cho d{t li€u dén céc dich khic nhau trong mang.

10



Thiét k€ va xay dung mang LAN Mang

Tang 4: Tang van chuyén (Transport Layer)

Tang nay ddm bdo truyén tai dit liéu gilta cdc qua trinh. D liu gdi di dugc
dam bao khong c6 16, theo ding trinh tu, khéng bi mat mat, trung 1ap. D6i v6i cdc géi
tin ¢6 kich thu@c 16n, tang nay s& phan chia ching thanh cdc phdan nhd trudc khi gdi di,
cting nhu tap hop lai ching khi nhan dugc.

Tang 5: Tang giao dich (Session Layer)

Tang nay cho phép cic Ung dung thi€t 1ap, s& dung va x6a cic kénh giao ti€p
gilra chiing (dugc goi 1a giao dich). N6 cung cdp cO ché cho viéc nhan biét tén va
cdc chlc ning vé bdo mat thong tin khi truyén qua mang.

Tang 6: Tang trinh bay (Presentation Layer)

Tang nay ddm bdo cic mdy tinh c6 ki€u dinh dang d{f liéu khic nhau van cé
th€ trao d6i thong tin cho nhau. Thong thuOng cic may tinh s& thOng nhat v&i nhau vé
mOt ki€u dinh dang df liéu trung gian d€ trao ddi thong tin gilta cdc mdy tinh. MOt
d(r 1iéu can gdi di sé dugc tang trinh bay chuyén sang dinh dang trung gian truGc
khi n6 dugc truy€n 1én mang. Ngugc 1ai, khi nhan d{ li€u tUr mang, tang trinh bay sé&
chuyén d{t liéu sang dinh dang riéng cla né.

Tang 7: Tang Ung dung (Application Layer)

Day 12 tang trén cung, cung cdp cic Ung dung truy xudt dén cédc dich vu
mang. N6 bao gbm cic Ung dung cla nguoOi ding, vi du nhu cic Web Browser
(Netscape Navigator, Internet Explorer), cidc Mail User Agent (Outlook Express,
Netscape Messenger, ...) hay cdc chuong trinh 1am server cung cdp cidc dich vu
mang nhU cic Web Server (Netscape Enterprise, Internet Information Service,
Apache, ...), Céic FTP Server, cic Mail server (Send mail, MDeamon). Ngu0i dung
mang giao ti€p tryc ti€p vdi tang nay.

V& nguyén tac, tang n cla mOt hé thOng chi giao ti€p, trao dOi thoéng tin vGi
tang n cUa hé thOng khac. M6i tang s€ c6 cdc don vj truyén dit liéu riéng:

Tang vat ly: bit

Tang lién két d{F liéu: Khung (Frame)

Tang Mang: Géi tin (Packet)

Tang van chuyén: Poan (Segment)

Trong thuc t€, dr li€u dugc gdi di tIr tang trén xubng tang dudi cho dén tang
th&p nhét cla mdy tinh ¢6i. O d6, dif liéu s& dudc truyén di trén dudng truyén vat
ly. MOi khi d{f liéu dugc truyén xudng tang phia dudi thi né bi "géi" 1ai trong don vi
d(r 1iéu cUa tang dudi. Tai bén nhan, d{f liéu s€& dugc truyén ngudc 1én cic tang cao
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dan. Moi 1an qua moOt tang, don vi dit liéu tuong Ung sé& dudgc thdo ra. Pon vi dif

liéu cla mOi tdng s€ c6 mot titu dé& (header) riéng.

OSI chi 1a m6 hinh tham khdo, mOi nha sdn xudt khi phat minh ra hé thOng
mang cUa minh s& thuc hi€n cic chlc ning & tUng tang theo nhitng cich thlc
riéng. Cac cdch thUc nay thuOng dugc mé td dudi dang cic chudn mang hay cic
giao thUc mang. Nhu vdy dan dén truOng hgp cuing mOt chlic ning nhung hai hé
thOng mang khic nhau sé khong tuong tic dugc v&inhau. Hinh dudi sé so sdnh
ki€én tric cUa cic hé diéu hanh mang thong dung vGi md hinh OSIL.
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Data Encapsulation
Application g} Apelication
“Session | . Tsesston |
- Transport —— ~ Transport |
= w Hesider e "mm y rv;
Data Link |[imuetareifpufl i Bl Data Link |
[ Physical |= oriat] — | Physical |

Hinh 1.1 - XU 1y d{t liéu qua céc tang

Heprare

Hebarare
|: (mp: ]

Fik I

. SubEme
Hare d| HetBie
Fpe | HefBI0S

Trrspoxt
HETEEL
Hetarark:

Dat-lnlk Lan Diyner

B

LanThrer

ODE-NDIS HNDIs

FPheyral FPheyral Plisyal Blusyral

Hinh 1.2 - Kién tric clla mOt s6 hé diéu hanh mang thong dung
P& thuc hién cic chlic ning & tang 3 va tang 4 trong md hinh OSI, mOi hé thOng
mang s& ¢6 cac protocol riéng:
UNIX: Tang 3 dung giao thUc IP, tang 4 giao th(c TCP/UDP
Netware: Tang 3 dung giao th(c IPX, tang 4 giao thlrc SPX
Giao thUc NETBEUI cUa Microsoft cai dat chUc ning cUa cd hai tang 3 va 4

Né&u chi dimg lai & diy thi cic mdy tinh UNIX, Netware, NT s& khong
trao d0i thong tin dugc v&i nhau. V&i su 16n manh cla mang Internet, cidc mdy tinh
cai dat c4c hé di€u hanh khic nhau doi hdi phdi giao ti€p dugc v&i nhau, tlc phdi
s dung chung mOt giao thUc. D6 chinh 1a b0 giao thlc TCP/IP, giao thUc cUa mang
Internet.

13



Thiét k€ va xay dung mang LAN Mang

Chuong 2: Ciac chudn mang cuc bd

Muc dich: Chuong nay nham giGi thi€u cho ngudi doc nhiing van dé sau :
Céch phan loai mang chuy&n mach va mang quang b
Pac di€m clia mang cuc b0
Dinh nghia giao th(fc di€u khi€n truy cdp du0ng truyén
Cic sO d6 ndi két mang LAN
Céc loai thi€t bi s& dung trong mang LAN
Céc t6 chlc chudn héa vé mang
MOt sO chudn mang cuc b0 phs bi€n hién nay nhu:
Ethernet: 10 BASE-5, 10BASE-2, 10 BASE-T
FAST Ethernet:100 BASE-TX, 100 BASE-T4,100BASE-FX

Token Ring

2.1 Phén loai mang

Mang cuc bd (LAN - Local Area Network) thuGng dugc bi€ét dén nhu mot
mang truy€n dit liéu tOc dd cao tri€n khai trong mOt pham vi nhd nhu mét phong,
mOt tda nha hay mOt khu vuc. Trong khi mang dién rOng (WAN — Wide Area Network)
c6 pham vi 16n hon, c6 th€ trdi dai trén mOt quOc gia, mOt chau luc hay thdm chi cd
hanh tinh. DAy 1a cich phan loai mang dua trén tiéu chudn phan loai 1a pham vi dia ly.
Ngoai ra, ta c6 thé phan loai mang dua vao kY thudt truyén tai thong tin s& dung trong

mang.

Mang LAN s dung kY thuat mang quang b4 (Broadcast network), trong
d6 céc thi€t bi ciing chia s&é mOt kénh truyén chung. Khi mdt mdy tinh truyén tin,
cdc mdy tinh khac déu nhan dugc thdng tin. Ngudc 1ai, mang WAN s dung kY
thudt Mang chuyén mach (Switching Network), c6 nhi€u dudng n0i két céic thiét bi
mang 1ai v&i nhau. Thong tin trao d6i gilta hai di€ém trén mang c6 th€ di theo nhi€u
duong khidc nhau. Chinh vi th€ can phdi c6 cdc thi€t bj ddc biét d€ dinh duOng di cho
cdc g6i tin, cdc thi€t bi nay dugc g0i 1a b0 chuy€n mach hay b0 chon dudng (router).
Ngoai ra d€ gidm bst sO lugng dudng ndi két vat 1y, trong mang WAN con st dung
céc kY thuat da hgp va phan hop.

Chuong nay tap trung gidi thiéu nhitng van dé€ lién quan d€n mang cuc bo.

14



Thiét k€ va xay dung mang LAN Mang

2.2 Mang cuc bé va giao thirc diéu khién truy c@p dudng truyén

Vi chi ¢c6 mOt duOng truyén vat ly trong mang LAN, tai mOt thdi di€m nio d6
LAN chi cho phép mét thi€t bi dugc si dung duGng truyén d€ truyén tin. N€u cé
hai mdy tinh cing g@i d{t liéu & tai mOt thdi di€m sé& dan dén tinh trang dua tranh.
DU liéu cUa hai thi€t bj nay s€ bi ph( 18p 1an nhau, khong st dung dudc. Vi thé can
c6 mOt cO ché d€ gidi quyét sU canh tranh dudng truyén gilta cic thi€t bi. Ngudi ta
g0i phuong phap gidi quy€t canh tranh dudng truyén gilta cdc thi€t bi trong mOt
mang cuc bd 1a Giao thttc di€u khi€n truy cdp dudng truyén (Media Access
Control Protocol hay MAC Protocol). C6 hai giao thUc chinh thuOng dugc dung trong
cdc mang cuc b0 1a: Giao thUlc CSMA/CD (Carrier Sense Multiple Access with
Collision Detection) va Token Passing.

Trong cdc mang sU dung giao thlfc CSMA/CD nhu Ethernet chang han, cic
thi€t bi mang tranh nhau s&* dung dudng truyén. Khi mét thi€t bi muln truyén tin,
n6é phdi lang nghe xem c6 thi€t bi nao dang s& dung duGng truyén hay khoéng. Néu
duOng truyén dang rinh, né sé& truyén d{t li€u 1én dudng truyén. Trong qud trinh
truy€n tdi, né ddng thoi 1dng nghe, nhan l1ai cdc d(r liéu ma né da gbi di d€ xem c6 sy
dung d6 véi dit liéu cUa cdc thiét bi khac hay khong. MOt cudc dung d xdy ra néu
cd hai thi€t bj cing truyén dit 1liéu mOt cich dOng thoi. Khi dung d6 xdy ra, moi
thi€t bi sé& tam dung mOt khodn thOi gian ngdu nhién nao d6 trudc khi thuc hién
truy€n lai dit 1iéu bi dung d0. Khi mang cang ban rOn thi tan sudt dung d0 cang
cao. Hi€u sudt cla mang gidm di mOt cich nhanh chéng khi sO luong céc thiét
bi nOi k€t vao mang ting 1én.

Trong cdc mang sU dung giao thUc Token-passing nhu' Token Ring hay FDDI,
mOt g6i tin dac biét c6 tén 1a thé bai (Token) dugc chuy€n vong quanh mang tU thi€t bj
nay dén thi€t bi kia. Khi mOt thi€t bi mubn truyén tdi thong tin, né phdi dgi cho dén
khi ¢6 dudgc token. Khi viéc truyén tdi d{r 1iéu hoan thanh, token dugc chuyén sang
cho thi€t bj k€ ti€p. NhG dé duOng truyén c6 th€ dudgc sU dung bdGi cic thi€t bj
khic. Tién 1gi 16n nhat cUa mang Token-passing la ta c6 th€ xé4c dinh dugc khodn
thOi gian tOi da mOt thi€t bi phdi chd d€ c6 dugc dudng truyén va g@i d{t liéu. Chinh
vi thé mang Token-passing thuOng dugc si dung trong cic moi trudng thdi gian thuc,
nhu di€u khi€n thiét bi cong nghiép, noi ma thoi gian tU lic phat ra mOt tin hiéu diéu
khi€n cho d€n khi thi€t bi nhan dugc tin hi€u ludén ddm bdo phdi nhd hon mot hang
sO cho trudc.
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2.3 Cdc s0'd6 n6i két mang LAN (LAN Topologies)

LAN topology dinh nghia cdch th(fc ma & d6 céc thi€t bi mang dugc t0 chlc
sap x&p. C6 ba sd d6 nbi k&€t mang LAN ph6 bién 1a: dang thang (Bus), dang hinh sao
(Star) va dang hing vong (ring).

Bus topology 12 mOt mang vd&i ki€n tric tuyén tinh trong d6 di li€u truyén tai

cla mOt tram s& dugc lan truy€n trén subt chi€u dai cUa duOng truy€n va

dugc nhdn bdi tat cd céc thi€t bj khdc.

Star topology 12 mét ki€n tric mang trong d6 cdc mdy tram dugc nli két vao

mOt b0 tap trung ndi két, goi 1a HUB

Ring topology 12 mOt kién tric mang ma né bao gdm mot loat céc thi€t bi dugc

nOi 1ai v&i nhau trén mOt kénh truy€n c6 hudng theo dang vong.

oo g 2 o

[t Y Fiontr Attt 3 sy \\\\ w b mé |
=y

Bus Topology Star Topology Ring Topology

Hinh 2.1 — Topology thuGng sU dung cho mang LAN

2.4 Cdc loai thiét bi s&r dung trong mang LAN
PE xay dung mang LAN, ngU0i ta thudng ding céc thi€t bj sau:
Card giao ti€p mang (NIC- Network Interface Card)
Day céap mang (Cable)
B0 khuyé&ch dai (Repeater)
B0 tap trung ndi két (HUB)
Céau n0i (Brigde)
B0 chuy€én mach (Switch)

B0 chon dudng (Router)
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2.5 Cdc t6 chirc chudn héa vé mang

DE cic thi€t bi phan cltng mang cla nhi€u nha sdn xudt khic nhau cé thé dau
ndi, trao d6i thong tin dudc vGi nhau trong mOt mang cuc b thi ching phadi dugc sdn
xudt theo cing mOt chudn. Dudi day 1a mot sO t6 chlc chudn héa quan trong lién quan
dén cdc thi€t bi mang:

EIA (Electronic Industry Association)

TIA (Telecom Industry Association)

ISO (International Standard Organization)

ANSI (American National Standard Institute)

IEEE (Institute of Electrical and Electronics Engineers)

Trong d6 hai tG chlc TIA va EIA két hgp vGi nhau d€ dua ra nhi€u ddc ta cho
cdc thi€t bj truy€én dan cling nhu’ dua ra nhi€u so do noi day.

IEEE c6 nhi€u ti€u ban (Committee). Trong dé Ti€u ban 802 phu trich vé
cdc chudn cho mang cuc b0. MOt sO chudn mang cuc bd quan trong do ti€u ban
nay dua ra nhu:

802.3: Chudn cho mang Ethernet
802.4: Chudn cho mang Token-Bus
802.5: Chudn mang Token-Ring
802.11: Chudn mang khong day.

Ciéc chudn do IEEE 802 dinh nghia thuc hi€én chlc ning cUa tang 2 trong md
hinh tham khdo OSI. Tuy nhién, chiing chia tdng 2 thanh hai tdng con (sublayer) la
Tang con di€u khién n6i két ludn ly (LLC - Logical Link Control) vai Tang con di€u
khién truy cap dudng truyén (MAC — Medium Access Control).

Tang con di€éu khién truy cdp duOng truyén ddm bdo cung cdp dich
truy€n nhdn thong tin theo ki€u khong ndi két. Trong khi tng con di€u khi€n n0i két
ludn ly cung cap dich vU truy€n tai thong tin theo ki€u dinh hudng ndi két.
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iFEe

MAC

IEEE 802 OSI

Hinh 2.2 — Kién tric mang cuc b0 theo IEEE 802

2.6 Mang Ethernet

Thuét ng(r Ethernet diung d€ chi dén ho mang cuc bd dugc xiy dung theo
chudn IEEE 802.3 s dung giao thUc CSMA/CD d€ chia sé duOng truyén chung.
Ethernet dugc xem nhu 13 kY thudt mang cuc bd chU dao trén thi trudng ndi két cic
mdy tinh c4 nhan l1ai v&i nhau (chi€m khodng 85% thi truOng) bdi vi giao thlc clia né

c6 cdc dac tinh sau:
Dé hiéu, dé cai dat, quan tri va bdo tri
Cho phép chi phi xdy dung mang thap
Cung cap nhiéu s0 d6 ndi k€t mém déo trong cai dat

Pdm bdo thanh cong viéc lién ndi k€t mang va van hanh cla mang cho du
céc thi€t bi dugc cung cdp b3i nhi€u nha sdn xuat khac nhau.

2.6.1 Lich st hinh thanh

Mang Ethernet dau tién dugc phat trién vao nim 1970 bdi cong ty Xerox la
mOt mang th( nghi€m, st dung day cdp dOng truc v&i tOc dO truyén tai di liéu 3
Mbps. Mang sU dung giao th(ic CSMA/CD.

Su thanh cong cla du 4n ndy di gy chi y cho cdc nha sdn xudt thi€t bi dién t
th0i d6. Chinh vi th€ ma nim 1980, ba nha sdn xudt thi€t bj dién t& hang dau
la Digital Equipment Coperation, Intel Corporation va Xerox Corporation da cung
nhau phét tri€n phién ban Ethernet 1.0 v3i tdc d0 truyén tai d{f liéu 1a 10 Mbps.

Niam 1983, chudn mang IEEE 802.3 di dugc soan thdo v&i n0i dung tuong tu
nhU chudn mang Ethernet phién ban 1.0. P&n nim 1985 thi IEEE 802.3 dugc chudn
héa. Sau d6 nhiéu chudn mang cUc bd khic da dugc phat trién dua theo nguyén tac
chia sé& dudng truyén chung cla giao th‘c CSMA/CD. Cé th€ liét ké cic chudn mang
st dung giao thc CSMA/CD nhU sau:
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Chudn mang 802.3:
C6 tén 1a mang Ethernet
TOc dd truyén tai dit 1iéu 1a 10 Mbps
HO trQ 4 chudn vat ly 1a 10Base-5 (cdp dOng truc béo), 10Base-2 (Cép
dOng truc gdy), 10Base-T (Cdp xoan doi) va 10Base-F (Cép quang).
Chuén mang 802.3u
C6 tén 1a mang Fast Ethernet
T6c d6 truyén tadi d{r 1liéu 12 100 Mbps
HO trg 3 chudn vat 1y 1a 100Base-TX (Cép xodn ddi), 100Base-(C4 xodn
doi) va 100Base-FX (Cap quang).
Chudn mang 802.3z:
Cé tén 1a mang Giga Ethernet
T6c d6 truyén tdi d{rliéu 12 1 Gbps
HO trg 3 chudn vat Iy 1a 1000Base-LX, 1000Base-1000Base-LX,

1000Base-SX s dung cap quang. 1000Base-CX s dung day cap dOng
bOc kim.

Chudn mang 802.3ab:
C6 tén 1a mang Giga Ethernet over UTP
T6c d6 truyén tai d{rliéu 12 1 Gbps
HO trg chudn vat 1y 1000Base-TX st dung diy cép xodn d6i khéng boc
kim.
2.6.2 Card giao ti€p mang (NIC-Network Interface Card)

Bai vi cdc chlc ning cla mang Ethernet chi lién quan dén tang mOt va tang
hai trong md hinh tham khdo OSI, cho nén chiing thdng thuOng dugc cai dat trong
Card giao ti€p mang (NIC-Network Interface Card) duQc cam viao ban mach
chinh (motherboard) cUla may tinh. Khi chon lua mOt card mang can chi y cdc van dé
sau:

Chudn khe cam (slot) thi€t bj ngoai vi dugc hd trg bGi ban mach chinh: Céc mdy
tinh cd nhan hién dai thong thudng hd trg loai khe cam thiét bi ngoai vi theo
chudn PCIL. Cic mdy tinh ddi cti ¢6 h® trg chudn ISA. Khe cdm chudn ISA dai

hon so vGi khe cdm chudn PCI. Card mang vi th€ ciing c6 hai loai. Khong thé st
dung card mang chudn PCI cam vao khe cam ISA va ngUoc 1ai. Chinh vi thé
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khi mua card mang can Iuu y dén loai khe cam.

NIC theo chudn PCI NIC theo chudn ISA
Hinh 2.3 — MOt s0 loai giao dién mang

Loai dau ndi vao diy cdp: MOi chudn mang thudng qui dinh loai ddy dan duogc
st dung. PE€ nli card mang vao diy dan can c6 loai ddu nodi riéng tuy thubc vao
tUng loai diy dan. Vi du, d€ n6i vao diy cdp dOng truc gdy trén card mang can
c6 dau ndi BNC; d€ noi v6i day cdp xoan ddi card mang can c6 dau nbi UTP, ...
Can chon card mang c6 dau noi theo diing loai diy dan do chudn mang qui dinh.
Card mang 12 moOt thi€t bi ngoai vi, vi th€ ban can luu y dén cic thong s xic
dinh dia chi cla né nhu sO6 hi€u ngat (Interrupt), s6 hiéu cOng (port) va dia
chi nén (Base address). Can phdi dat chiing sao cho khong trung vGi cic thi€t bi
khdc di c6 trén mdy tinh. Thong thuOng c6 phan mém cai dat (install/setup) di kem
v0i card mang khi mua, cho phép ki€m tra trang thai cUa card mang ciing nhu dat
1ai cdc thong sO trén.

MObi card mang c6 mOt dia chi vat Iy 1a mbt day s6 48 bits (thudng dugc
viét dudi dang 12 s6 thap Iuc phan), goi 12 dia chi MAC. MOt mOt card mang c6 dia
chi MAC riéng, khong trung 1ap 1an nhau. Chiing dUgc cic nha sdn xudt cai vao khi san
xuat.

2.6.3 MOt s6 chuan mang Ethernet phd bién
2.6.3.1 Chuan mang Ethernet 10BASE-5

P4y 1a chudn mang Ethernet dau tién dUgc phat tri€n. N6 bao gdm cic thong sO kY
thuat sau:

o SO db6 mang dang BUS

o SU dung day cdp dOng truc béo (thich coaxial cable), chi€u dai t0i da cUa mOi
doan mang (network segment) 1a 500 mét.

o Toc db truyén d{rliéu 1a 10 Mbps
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(0]

(0]

(0]

Khodng cich gan nhat gilta hai niit / mdy tinh trén mang 12 2,5 mét

TGi da cho phép 100 niit / mdy tinh trén mOt doan mang.

Card mang st dung dau n0i ki€u AUL

Chié€u dai diy dan nOi mdy tinh vao day cap dOng truc dai tOi da 50 mét

SU dung hai thi€t bji dau cubi (Terminator) tr& khing 50 Q d€ gan viao moi
dau cUa day cdp. MOt trong hai dau cudi nay phdi ndi ti€p dat vao vO cla mdy
tinh.

Thé€ manh 16n nhat cla chudn mang nay la duOng kinh mang (khodng cich

gi(ta hai mdy tinh trong mang) 1én. Tuy nhién viéc thi cong mang kha phlc tap, tOc
d0 lai khong cao, gia thanh khong phai 1a thdp so v&i cic chudn mang khac. Chinh vi

thé ma hién nay né khong phai 1a chudn mang dugc chon lua khi xay dung cidc mang
LAN méi.

2.6.3.2 Chuan mang Ethernet 10BASE-2

Chudn 10Base-2 c6 cdc thong sO kY thudt sau:

(0]

(0]

SO d6 mang dang Bus

SU dung diy cdp dOng truc gdy (thin coaxial cable), chi€u dai tdi da cla mOi
doan mang (network segment) 1a 185 mét.

T6c d6 truyén dir li€u 1a 10 Mbps

TGi da cho phép 30 niit / mdy tinh trén m6t doan mang.

Diay dan dugc cat thanh tlng doan nhd d€ ndi hai mdy tinh k€ cén
nhau v&i chi€u dai tOi thi€u 12 0,5 mét. MOi dau diy c¢6 mOt ddu n6i BNC bam
vao.

Card mang sU dung can cé6 dau ndi BNC d€ gan dau nbi hinh ch( T
vao (T connector).

SU dung hai thi€t bi ddu cubi (Terminator) trd khang 50 d€ gan vao dau nbi
hinh ch(f T cUa hai mdy & hai dau diy mang. MOt trong hai dau culi nay phdi
n0i ti€p dat vao vo clia may tinh.

Mang thiét k€ theo chudn 10Base-2 c6 gid thanh ré nhat khi so v&i cdc chudn

khic. Tuy nhién tinh 6n dinh cla né khong cao, cic di€m nbi day rat dé bi hong ti€p

xtc. Chi can mdt di€m ndi diy trong mang khong ti€p xic tOt s€ lam cho cdc may
khéc khong thé vio mang dugc.
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Hinh 2.4 — Yéu di€m clla mang 10BASE-2
2.6.3.3 Chudan mang Ethernet 10BASE-T

Vao nhUng nim 1990, cdu hinh mang hinh sao trd nén dugc Uu chulng.
Trong mang s& dung mOt bd khué€ch dai nhi€u cOng (port), dugc hoi 12 HUB hay
con goi 12 BO tap trung nOi két, d€ nbi cac mdy tinh lai v&i nhau.

Hinh 2.5 —- HUB va chudn mang 10 BASE-
T

VGi mOt HUB, ngudi ta quan tim dén sO Iugng cOng cla né. B&i vi mOt cOng
cho phép n6i mOt mdy tinh vao mang. MOt HUB 24 c¢Gng s€ cho n0i tOi da 24 mdy tinh
1ai v&i nhau. Trén thj truOng thuGng tim thdy cac HUB 8,12,16, 24 c¢Ong.

Chudn 10BASE-T st dung cdp xoan ddi (Twisted Pair Cable) d€ ndi mdy tinh
vao HUB. Cép xo0dn d6i thuOng c6 hay loai 14 c¢6 vO boc (STP - Shielded Twisted Pair)
va loai khong c6 vO boc (UTP - Unshielded Twisted Pair).

Loai c¢6 vO boc c6 tinh ning chOng nhiu t6t hon loai khong cé vO boc. N6
dugc st dung trong nhltng méi truOng ma & d6 cb cic séng dién tU manh (dai
phét thanh, phdt hinh, ...). Tuy nhién gid thanh dat hon loai khong c6 vO boc. Pa s
cic mang cUc bd st dung cho vin phong ngay nay s dung cdp xodn do6i khong boc
kim (cap UTP).

Cdp xodn ddi dudc chia thanh nhi€u chlng loai (Caterogy), viét tat 1a CAT.
M®i chling loai c6 bing thong ti da khic nhau.

22



Thiét k€ va xay dung mang LAN Mang

. CAT 1:2Mbps

. CAT 2:4 Mbps

. CAT 3:16Mbps \\‘(

. CAT 4:20Mbps

. CAT 5:100Mbps

. CAT 5E: 1000Mbps S
Hinh 2.6 - Cap xoan doi

. CAT :1000Mbps

Chuén 10 BASE-T c6 bing thong qui dinh 1a 10 Mbps, vi thé phdi st dung cdp tUr
CAT 3 trd 1én. Chi€u dai t0i da cla mOt sgi diy 1a 100 mét.

Ciap xodn doi ¢ 8 sOi, xodn lai v&i nhau tUng d6i mOt tao thanh 4 d6i véi bOn mau
dac trung: Cam (Orange), xanh duong (Blue), xanh 14 (Green) va nau (Brown).
MOt dbi gdbm mOt sgi dugc phU mau hoan toan va mOt sOi mau trang dugc diém
vao cdc dOm mau tuong Ung.

D& c¢6 th€ nbi mdy tinh vaio HUB, m0i dau cUa sgi cdp xodn ddi déu phadi dugc
bam dau n6i UTP (UTP Connector). Card mang trong truOng hQp nay ciing phai
hé trg loai déu ndi UTP.

Hinh 2.7 — S& dung dau ndi UTP v&i diy cdp xoan doi

Pau n6i UTP c6 8 pin d€ ti€p xidc vGi 8 sgi clia ddy cdp xoan doi. Chudn 10
BASE- T chi s dung 4 trong 8 sgi cUa cdp xoan doi d€ truyén dir liéu (MOt cdp
truyén, mOt cap nhan). BOn s0i con 1ai khong s dung. Tuong Ung trén dau noi
UTP, chi ¢6 4 pin 1,2,3,6 dugc st dung, c4c pin con 1ai khong dung dén.

Cau hoi k€ ti€p 1a s0i ddy mau nao cla cdp xoan ddi sé di vGi pin s6 mdy cla
dau ndi UTP. D€ thOng nhat, EIA va TIA di phOi hgp va dua ra 2 chudn bam
dau day 1a TS68A va TS68B
Chudn T568A qui dinh:
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. Pin 1: White Green / Tx+
. Pin 2: Green / Tx-

. Pin 3: White Orange / Rx+
. Pin4: Blue

. Pin5: White Blue

. Pin 6: Orange / Rx-

. Pin 7: White Brown

. Pin 8: Brown

Chudn T568B qui dinh:

. Pin 1: White Orange / Tx +
. Pin 2: Orange / Tx-

. Pin 3: White Green / Rx+

. Pin4: Blue

. Pin5: White Blue

. Pin 6: Green / Rx-

. Pin 7: White Brown

. Pin 8: Brown

Nhu vy, sé dan dén 2 so d6 nbi day doi vGi mot sgi cap xoan dbi:

SO d6 ndi day thang (Straight through): hai ddu cla mOt sOi cdp xoan ddi déu dugc
bam dau UTP theo cing mOt chudn, tlc hodc cd hai cing bam theo chudn
T568A hodc cd hai cling bam theo chudn T568B.

SO d0 nbi day chéo (Cross over): hai ddu clia mOt sgi cap xoan ddi dugc bam dau UTP
theo hai chudn khdc nhau, tirc mOt ddu bam theo chuan T568A, dau con l1ai bam theo
chudn T568B.

Day dugc bam theo sO d6 thang ding d€ ndi hai thi€t bj khdc loai l1ai vGi
nhau. Vi du nOi mdy tinh va Hub,Switch, router. Ngudc 1ai, diy bam theo sd d6 chéo
diing d€ n0i hai thi€t bi cting loai, vi du n6i Hub vGi Hub, ni mdy tinh v4i mdy tinh,
Hub vGi Router.

So vGi chudn 10 BASE-2, chudn 10 BASE-T dat hon, nhung né c¢6 tinh 6n dinh
cao hon: su cO trén mOt di€m ndi diy khong dnh hudng dé€n toan mang.
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Hinh 2.8 — Chudn 10BASE-T khac phuc nhugc di€ém cla 10BASE-2
2.6.3.4 Van dé m@& réng mang
2.6.3.4.1 M6 rOng mang 10 BASE-2

Chudn 10BASE-2 rang buQc sO niit tdi da trén mOt nhanh mang (segment) la
30. Néu mang c6 hon 30 mdy tinh thi phdi s& dung it nhat 2 nhdnh mang va n0i chiing
lai v6i nhau bang mOt bd khuéch dai (Repeater).

Hinh 2.9 — Luat 5-4-3 khi st dung Repeater hay HUB

Tuy nhién, d€ ddm bdo cic mdy tinh c6 th€ phat hién dugc dung d6 khi truyén dir
liéu, s6 lugng tOi da cdc nhanh mang dugc ndi 1ai v&i nhau bang céc Repeater bi gidi
han badi luat 5-4-3. Luat nay qui dinh nhU sau:

Chi c6 thé nbi t0i da 5 nhadnh mang 1ai v4i nhau bang cic Repeater
Chi c6 thé sU dung tOi da 4 Repeater trong mOt mang

Chi cho phép tOi da 3 nhanh mang c¢é nhi€u hon 3 nit (MOt niit c¢6 thé 1a mOt
mdy tinh hodc 1a mOt Repeater)

2.6.3.4.2 M@ rong mang Ethernet

MO0i cOng trén Hub cho phép n6i mOt mdy tinh vao mang. ThuOng s6 1ugng
cOng trén Hub 1a 8, 12, 16, 24. N€u sO luong mdy tinh can nOi mang vugt qua sO
lugng cOng ma mOt Hub c6 thé cung cap, khi dé ta phdi s& dung nhi€u Hub va ndi
ching 1ai v&i nhau. DuGi diy 1a mOt vai sG d6 thuOng dugc si dung d€ md rOng
mang theo chudn 10BASE-T:
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Hinh 2.10 — SO d6 ndi két hai HUB

S dung mOt Hub 1am xuong sOng: SO d6 nay dudc st dung khi sO 1ugng
Hub nhi€u hon 4

Hinh 2.11 — S dung HUB d€ n0i nhiéu HUB

SU dung mOt nhanh mang 10BASE-2 lam xuong sOng: TruGng hQp nay
phdi chon cdc Hub c¢6 mddun m& rOng (Add- in module) 10BASE-2.

Hinh 2.12 — N&i két cic HUB bang cép dOng truc gdy

26



Thiét k€ va xay dung mang LAN Mang

2.6.3.4.3 SO d6 hon hop

C6 thé€ n0i cic nhanh mang 10Base-2 va 10Base-T theo sq d0 sau:

Hinh 2.13 — N6i mang 10BASE-2 va 10BASE-T lai vGi nhau
2.6.3.5 Mang Fast Ethernet

PE€ ting tOc dO truyén d{f liéu, chudn mang Fast Ethernet di dugc phat trién
vGi tOc dO ting gdp 10 1an sO v&i chudn mang Ethernet, tic 100 Mbps. V& cO ban
Fast Ethernet van st dung giao thlfc CSMA/CD d€ chia s€ duOng truyén chung gilra
cdc mdy tinh. Fast Ethernet dinh nghia 3 chudn mang & tang vat Iy 1a 100Base-Tx,
100Base-T4 va 100Base- FX.

Chudn mang 100Base-TX va 100 Base-T4 st dung topology dang hinh sao, v0i
mOt Hub 1am trung tdm, ciing cdc loai dau ndi UTP tuong ty nhu chudn 10Base-T.
Tuy nhién ching c6 cic di€m khac nhau nhu:

Chudn 100Base-TX s dung diy cap xoan doi tir CAT 5 trd 1én, chi st dung 2
do6i va c6 sg d0 bam day gidng nhu chudn 10Base-T.

Chudn 100Base-T4 s dung cdp xoan doi t CAT 3 trd 1én. Pi€u nay cho
phép s dung 1ai hé thOng diy cla cic mang 10Base-T. Tuy nhién sG d0 dau
day trong chu bam dau RJ45 theo sO do

sau:
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Hinh 2.14 — SO d6 bam diy cho chudn mang 100 BASE-T4 Chiéu dai t0i da sgi cap

trong cd hai chudn van 1a 100 mét.

Chudn 100Base-FX dudgc thi€t ké d€ nli két vao dulng truyén cip quang v&i
chiu dai cUa sOi cdp 1én d€n 2000 mét, st dung loai dau ndi SC.

Hub trong chudn Fast Ethernet dudc phan thanh 2 loai 1a Hub 18p 1(Class 1) va
Hub 18p 2 (Class 2).

Hub 16p 2 chi cho phép hai nhanh mang c6 cling ki€u tin hiu giao ti€p vGi nhau. Vi
du nhu giCta nhanh 100Base-TX va 100Base-TX hay gi(ta nhinh mang 100Base-
T4 va 100Base-T4. Ta c6 th€ nOi 2 Hub 18p 2 1ai vGi nhau v&i khodng cich tOi da
gilfa chiing 1a 5m.

Hub 16p 1 cho phép hai nhanh mang khac ki€u tin hiu c6 th€ giao ti€p dudgc vdi
nhau. Vi dy gilra nhdnh mang 100Base-TX va 100Base-FX. Tuy nhién ching khong
cho phép ndi cdc Hub lai vGi nhau.

MOt di€ém cén luu y nifa 12 card mang s& dung cing phdi chon loai hO trg
chudn Fast Ethernet. Hién nay chudn mang 100Base-TX dugc st dung nhi€u nhat vi
n6 cung cap tbc db cao, 6n dinh, dé thi cong va khong qua dat tién. Chudn 100Base-
FX ciing dugc si dung dén trong truOng hgp dudng kinh mang vugt qui tam
cUa chudn 100Base-TX (Trong khodng tUr 100 d€n 2.000 mét)

MOt di€m can luu y nita 12 khd ning lién thong gilta chudn Ethernet va Fast
Ethernet. Pa s6 Hub va card mang thuOc chudn Fast Ethernet déu ho trg thém chic
ning Auto-Sensing, nhG d6 c6 thé giao ti€p dugc vdi cic thi€t bi clia chudn 10Base-T.

Vi du, néu card mang chudn 100Base-TX c6 tinh ning Auto-Sensing nOi két vao
mOt cOng 10Base-T thi né6 s€& tu dOng nhdn bi€t va chuyén sang hoat ddng
theo chudn 10Base-T. Hay ngudc 1ai, mOt card mang chudn 10Base-T n6i vio mOt
cOng 100Base-TX clUa Hub c6 tinh ning Auto-Sensing thi Hub sé€ tu dOng chuyén
cOng sang hoat dOng theo chudn 10Base-T.

2.6.3.6 Mang Token Ring
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sau, Token Ring duQc chudn héa trong chudn IEEE 802.5. Cdc mdy tinh nOi vao
MSAU (MultiStation Access Unit) bang diy cdp xoan ddi. Cac MSAU sau d6 no0i lai
v@i nhau hinh thanh m&t vong trong (Ring) nhu hinh dudi day:

MESAL cabias MSAL

ﬂlng m

[
|||| ||||- || I '||||||
|W1l aaanillia e aan e e

||||||||‘"'“|| IR
g4 - g9g -~ 2
P i i—

Hinh 2.15 — SO d0 n0i k€t mang theo chudn mang Token Ring
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Chuong 3: Co s vé cau ndi (Bridge)

Muc dich: Chuong nay nham gi6i thiéu cho ngudi doc nhitng van dé sau:

Cac van dé vé bing thong gdp phdi khi thuc hién m@ rOng mang bang céc
thi€t bi nhu' Repeater va HUB,

Giai phdp khac phuc vGi cau nbi (Bridge)

Gidi thi€u cau noi trong subt va Gidi thudt Backward Learning
Van dé vong quan va gidi thudt Spanning tree

Cau noi xdc dinh duong di tU ngudn

Céau n6i trOn 1an

3.1 Gibi thiéu vé lién mang

Lién mang (Internetwork) 12 mOt tap hop cUa nhi€u mang riéng 1& duodc noi
két 1ai bGi cac thiét bi nGi mang trung gian va chiing van hanh nhu chi 13 mOt mang
16n. Nguoi ta thuc hién lién mang (Internetworking) d€ nbi k&t nhi€u mang lai vdi
nhau nhO d6 m& rOng dugc pham vi, s6 lUgng mdy tinh trong mang, ciing nhu
cho phép cic mang dudc xiy dung theo cic chudn khic nhau c6 thé€ giao ti€p dugc
v&i nhau.

Lién mang c6 thé dugc thuc hién & nhing tang khic nhau, ty thudc vao muc
dich cting nhu thi€t bi ma ta s& dung.

Tang noi két |Ml_lc dich Thiét bi s dung

Tang vatly Ting sO lugng va pham vi mangHUB / Repeater
LAN

Tang lién k€t dr li€u [NOi két cdc mang LAN c6 tang vatCau noi (Bridge)
Iy khac nhau

B hoan chuyén (Switch)
Phan chia viing dung d6 d€ cdi thién
hiéu sudt mang

MG rOng kich thudc va s6 lugngRouter
mdy tinh trong mang, hinh thanh
mang WAN

Tang mang




Céc tang con lai NGi k€t cac Ung dung 1ai vGi nhau  Gateway

Trong chuong ndy ta sé xem xét cic van d€ lién quan dén viéc lién mang & tang
2,2iGi thi€u vé cd ch€ hoat dOng, tinh ning cUa cau ndi (Brigde).Nhugc di€m cUa céc
thi€t bj liéen mang G tang 1 (Repeater, HUB)

AL

LANT

~2 TO N1 N2 TO N1

Hinh 3.1 — Han ché cla Repeater/HUB

Xét mOt lién mang gdm 2 nhanh mang LAN1 va LAN2 n0i 1ai v&i nhau bang
mOt Repeater. Gid sU' may N2 g&i cho N1 mOt Frame thong tin. Frame dugc lan
truyén trén LAN1 va dén cOng 1 cUa Repeater dudi dang mOt chubi cic bits.
Repeater s€& khuéch dai chudi cic bits nhan dugc tif cOng 1 va chuyén ching sang
cOng 2. Di€u nay vo tinh di chuyén cd khung N2 g@i cho N1 sang LAN2. Trén
LANI, N1 nhan toan bd Frame. Trén LAN2 khong c6 mdy tram nao nhan Frame ca.
Tai thOi di€m d6, n€u N5 c6 nhu cdu gdi khung cho N4 thi né s€ khong thuc hién
dugc vi dudng truyén dang bi ban.

Ta nhan thdy rang, Frame N2 gGi cho N1 khong can thi€t phdi gdi sang LAN 2
dé€ tranh lang phi duOng truyén trén LAN 2. Tuy nhién, do Repeater hoat ddng G tang
1, né khong hi€u Frame 1a gi, né s& chuy€n di moi th(' ma né nhén dugc sang cic
cOng con 1ai. Lién mang bang Repeater hay Hub sé& 1am ting ving dung d6 clla mang,
khd ning dung d6 khi truy€n tin cla cdc may tinh s€ ting I1én, hiu ning mang s€ gidm
xulng.

3.2 Gibi thiéu vé cau noi

Bay gi0 ta thay thé Repeater bang mOt Bridge. Khi Frame N2 g&i cho N1 dén
cong 1 cUa Bridge n6 phan tich va thdy rang khong can thiét phai chuyén Frame sang
LAN 2.

N1 N2 N3 | e |N4 N5 NG

| | | . Bri . | | |
LANT 53 . s LAN?

N2 To N1

Hinh 3.2 — Bridge khac phuc nhugc di€m cla Repeater/HUB



Bridge 1a mOt thi€t bi hoat ddng G tang 2 trong md hinh OSI. Bridge 1am nhiém
vU chuyén ti€p cidc khung tU nhanh mang nay sang nhanh mang khic. Piéu
quan trong 13 Bridge « thong minh », né chuy€n frame mot cich c¢6 chon 1oc dua vio
dia chi MAC cUa cdc mdy tinh. Bridge con cho phép cidc mang c6 tang vat ly khac
nhau c6 th€ giao ti€p dugc v&i nhau. Bridge chia lién mang ra thanh nhing viing dung
d0 nho, nhO d6 cai thién dugc hiéu ning cla lién mang tO6t hon so v&i lién mang bang
Repeater hay Hub.

C6 th€ phan Bridge thanh 3 loai:

Cau nbi trong sudt (Transparent Bridge): Cho phép ndi cdc mang Ethernet/ Fast
Ethernet 1ai v&i nhau.

Céu n0i xdc dinh dudng di tU nguOn (Source Routing Bridge): Cho phép n0i céc
mang Token Ring 1ai v&i nhau.

Cau n0i trOn 1an (Mixed Media Bridge): Cho phép nOi mang Ethernet va Token
Ring lai vGi nhau.

3.2.1 Cau ndi trong sudt
3.2.1.1 GiGi thiéu

Cau nli trong suOt dugc phit tri€n lan dau tién bdi Digital Equipment
Corporation vao nhitng nim dau thap nién 80. Digital d€ trinh phat minh cUa minh cho
IEEE va dugc dua vao chudn IEEE 802.1.

Cau ndi trong subt dugc st dung d€ nobi cdc mang Ethernet 1ai v&i nhau.
NgUu0i ta g0i 12 cau ndi trong suOt bdi vi su hi€n di€n va hoat ddng cla nd thi trong
sudt v&i cac mdy tram. Khi lién mang bang cu noi trong subt, cic mdy tram khong

can phai cdu hinh gi thém d€ c6 thé truyén tdi thong tin qua lién mang.

3.2.1.2 Nguyén Iy hoat dOng

Khi cdu n0i trong subt dugc m& dién, né bat ddu hoc vi tri cla cdc mdy tinh
trén mang bang cich phan tich dia chi may gdi cUa cic khung ma né nhan dugc tir
cdc cOng cla minh. Vi du, n€u cau n6i nhdn dugc mOt khung tr cOng sO 1 do may A
g0i, né s két ludn rang may A c6 thé dén dugc néu di ra hudng cOng 1 clia né. Dua
trén ti€n trinh nay,cau ndi xay dung dugc mOt Bang dia chi cuc b (Local address
table) mo ta dia chi cla cdc mdy tinh so vGi cdc cOng cUa né.

Dia chi mdy tinh (Pia chi MAC)  |COng hudng dén mdy tinh
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Hinh 3.3 — Bang dia chi cuc b cla cau noi

Cau n0i st dung bang dia chi cuc b0 niy lam c0 s cho viéc chuyén ti€p khung.
Khi khung dén mdt cOng cUa cau nbi, cdu ndi sé& doc 6 bytes dau tién cla khung dé
xdc dinh dia chi mdy nhan khung. N6 sé tim dia chi nay trong bang dia chi cuc b0 va
s€ Ung xU theo mOt trong céc truOng hgp sau:

Néu mdy nhdn nam cing mOt cOng vGi cOng da nhan khung, cau ndi sé& bo
qua khung vi bi€t rang mdy nhan di nhén dugc khung.

Néu mdy nhdn ndam trén mot cOng khic vdi cOng da nhén khung, cdu
n0i sé€ chuyén khung sang cOng c6 mdy nhan.

Né&u khong tim thdy dia chi mdy nhan trong bang dia chi, cau n6i sé gdi khung
dén tat cd cic cOng con 1ai cla nd, trlr cOng di nhan khung.

Trong mOi truOng hop, cau ndi déu cap nhat vi tri cla mdy gdi khung vio
trong bang dia chi cuc bd. Cau nli trong sudt thanh cong trong viéc phan chia mang
thanh nh{g viing dung dd riéng r0i. Pac biét khi qu4 trinh gdi d{t liéu dién ra gilra
hai mdy tinh nam vé ciing mOt hudng cOng cla cau ndi, cau ndi s€ 1oc khong cho
ludng giao thong nay anh hudng dé€n cic nhanh mang trén cic cOng con lai. NhO di€u
nay cau ndi trong sudt cho phép cadi thién dugc bing thdng trong lién mang.

3.2.1.3 Van dé vong quan - Gidi thudt Spanning Tree

Cau n0i trong sult s€ hoat dOng sai n€u nhU trong hinh trang mang xudt
hién cac vong. Xét vi du nhu hinh dudi day:

Gia si M g6i khung F cho N, cd hai cdu n6i B1 va B2 chua c6 thong tin gi vé€ dia chi
cUa N. Khi nhan dugc khung F, cd B1 va B2 déu chuyén F sang LAN 2, nhu vay trén
LAN 2 xudt hién 2 khung F1 va F2 1a phién ban cUa F dugc sao 1ai bGi B1 va B2. Sau
d6 F1 dén B2 va F2 dén BI1. Ti€p tuc B1 va B2 lai 1an 1ugt chuyén F2 va FI sang
LAN1, qué trinh nay sé& khong dUng, dan dén hién tugng ric trén mang. Nguoi ta goi
hién tugng nay 12 vong quan trén mang.
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Muc tiéu cUa gidi thudt nay 12 nham xéc dinh ra cdc cOng tao nén vong quan
trén mang va chuyén né vé€ trang thdi du phong (stand by) hay khéa (Blocked),
dua sd d6 mang vé dang hinh cay (khong con cdc vong). Cac cOng nay dugc chuyén
sang trang thai hoat dOng khi cac cOng chinh bj su cO.

Gidi thudt nay dua trén ly thuy€t vé do thi. Gidi thudt yéu cau céc van dé sau:
MO0i cau nbi phadi dudc gan mOt sO hiéu nhén dang duy nhat.

MOdi cOng ciing c6 mOt s6 nhdn dang duy nhat va dugc gan mot gid. Gidi thudt
trai qua 4 budc sau:

Chon cau ndi gbc (Root Bridge): PE don gidn cdu n6i gbc 1a cdu nbi c6 s
nhan dang nhd nhat.

Trén c4c cau n0i con 1ai, chon cOng gbc (Root Port): La cOng ma gid dudng di tUr
cau nOi hién tai vé cdu ndi gOc théng qua né 1a thdp nhat so v&i cic cOng con
lai.

Trén mOi LAN, chon cdu n6i dugc chi dinh (Designated BrIDge): Cau n0i dugc
chi dinh clla mOt LAN 1 cdu nOi ma thong qua né, gid dudng di t LAN hién tai
vé gOc 1a thap nhat. COng ndi LAN va cdu nOi dugc chi dinh duoc goi la
cGng dudc chi dinh (Designated Port).

Pat tat cd cdc cOng gbc, cOng chi dinh & trang thdi hoat dOng, cic cOng con lai
@ trang thdi khéa

Vi du:

Cho mOt lién mang gbm cic LAN V,W,X,Y,Z dugc ndi lai v&i nhau bang 5 cau
n6i c6 sO nhan dang tUr 1 dén 5. Trén lién mang nay tOn tai nhi€u vong quan. Ap
dung gidi thuat ndi ciy xdc dinh dugc cic cOng gOc (ky hi€u bang R) va cic cOng
dudgc chi dinh (Ky hiéu bang D). Bén canh cic cOng gbc c6 cd gid vé gbc thong
qua cOng nay (ndm trong ddu ngodc R(30)). TU d6 vé 1ai hinh trang mang sau khi

d3 loai bo cic vong quan.
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Hinh 3.5 — Mang xay dung 1ai bang gidi thudt Spanning tree

3.2.2 Cau ndi xac dinh duodng di tir nguén
3.2.2.1 GiGi thiéu

Cau nbi xdc dinh duOng di tU ngubn (SRB-Source Route Bridge) dugQc phat
tri€n b&i IBM va dugc dé trinh 1én Uy ban IEEE 802.5 nhu 13 mOt gidi phap d€ nbi
cdc mang Token lai v6i nhau.

Cau nbi SRB dugc goi tén nhu thé bdi vi ching qui dinh rang : dudng di day
du tU may tinh g8i dén mdy nhan phdi dugc dua vao bén trong cUa khung d{r liéu gdi
di b3i may g3i (Source). Cic cau nbi SRB chi ¢6 nhi€ém vu luu va chuyén cdc khung
nhu da dudgc chi dan bGi dudng di dugc 1uu trong trong khung.
3.2.2.2 Nguyén Iy hoat dOng

Xét mOt lién mang gdm 4 mang Token Ring dugc ndi 1ai v&i nhau bang 4 cau nbi
SRB nhu hinh duéi day:
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Hinh 3.6 — Cau n0i trong mang Token Ring

Gid sUf rang may X muOn g6i mOt khung d{t liéu cho mdy Y. Pau tién X chua
bi€t dugc Y c6 nam cing LAN vGi né hay khong. D€ x4c dinh di€u nay, X gbi mOt
Khung ki€m tra (Test Frame). Néu khung ki€m tra trd vé& X ma khong c6 d&u hiéu da
nhén cla Y, X s& két ludn rang Y ndm trén mOt nhanh mang khac.

D€ x4c dinh chinh xdc vi tri clla may Y trén mang & xa, X g&i mOt Khung thim
do (Explorer Frame). MOi cau n6i khi nhan dugc khung thim do (Bridge 1 va Bridge 2
trong truOng hQp nay) s& copy khung va chuy€n né sang tat cd cic cOng con lai.
Thong tin vé dudng di dugc thém vao khung thim do khi chiing di qua lién mang. Khi
cdc khung tham do cla X dén dudc Y, Y g6i 1ai cac khung trd 10i cho tUng khung ma
né nhan dugc theo duOng di da thu thap dugc trong khung thim do. X nhan dugc
nhi€u khung trd 10i tU Y vGi nhi€u duOng di khic nhau. X s€ chon moOt trong sO
duong di nay, theo mOt tiéu chudn nao dé. Thong thudng dudng di cUa khung trd 10i
dau tién s& dugc chon vi day chinh 1a duOng di ngan nhat trong s6 cic dudng di (trd
v€ nhanh nhat).

Sau khi duGng di da dugc x4c dinh, né6 dugc dua vao cdc khung d{ liéu gbi
cho Y trong truOng thong tin vé dudng di (RIF- Routing Information Field). RIF
chi dugc st dung dén doi vGi cac khung gGi ra bén ngoai LAN.

3.2.2.3 Cau tric khung

Cdu triic cla RIF trong khung dugc mo ta nhu hinh dudi day:
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Hinh 3.7 Cau triic cUa truOng thong tin vé dudng di
Trong do:



Routing Control Field: 13 truOng di€u khién dudng di, n6 bao gbm céc truOng

con sau:
Type: C6 th€ c6 céc gid tri mang ¥ nghia nhu sau:

Specifically routed: Khung hi€n tai c6 chlta dudng di day dU dén may
nhan

All paths explorer: La khung thim do.
Spanning-tree explorer: La khung thim do c¢6 s dung gidi thuat ndi cay
d€ gidm b6t sO khung dugc gdi trong sudt qud trinh kham pha.
Length: M6 ta chi€u dai tGng cOng (tinh bang bytes) cla truGng RIF.
D Bit: Chi dinh va di€éu khi€én hudng di chuyén (t&i hay lui) cUa khung.
Largest Frame: Chi dinh kich thuGc 16n nhat cla khung ma né cé thé dugc
x(r 1y trén ti€n trinh di d€n mOt dich.
Routing Designator Fields:

La cdc truOng chia cdc BO chi dinh dudng di. MOi b0 chi dinh dudng di bao

gOm 2 truOng con 1a:

Ring Number (12 bits): L3 sO hi€u nhan dang clla mOt LAN.

Bridge Number (4 bits)—L2 sO hi€u nhan dang cUa cdu nbi. S& 1a 0 néu dé6 1a

may tinh dich.

Vidu:

Pudng di tU X dén Y s& dugc md td bbi cic bO chi dinh dudng di nhu sau:
LAN1:Bridgel:LAN 3: Bridge 3: LAN 2: OHay: LANI:Bridge2:LAN 4: Bridge 4: LAN
2:0

3.2.3 Cau ndi trén lan (Mixed Media Bridge)

Cau no6i trong subt dugc dung d€ ndi cic mang Ethernet 1ai vGi nhau. Cau ndi
x4c dinh dudng di tU nguOn dung d€ nbi cic mang Token Ring. PE nbi hai mang
Ethernet va Token Ring 1ai v@i nhau, ngudi ta dung loai cau n6i th( ba, d6 1a cau nbi
trOn 1an duOng truyén. Cau ndi trOn 1an dudng truy€n cé hai loai:

Céu n0i dich (Translational Bridge)

Cau nli xdc dinh dudng di tU ngubn trong sult (Source-Route-
Transparence Bridge)



Chuong 4:C0o s&@ vé bd chuyén mach
Muc dich: Chuong nay nham gidi thi€u cho ngudi doc nhiing van dé sau :

Chlrc ning clUa b0 hodn chuyén (Switch) trong viéc m& rOng bing thong
mang cUc bO

Kién triic bd hodn chuyén
Céc gidi thudt hoan chuyén:
Store and forward
Cut-through
Adaptive
Phan loai b0 hodn chuyén:
Workgroup, Segment, Backbone

Symetric / Asymetric

4.1 ChUrec ndng va dac tinh moi cla switch

LAN Switch 12 mOt thi€t bi hoat d0ng & tang 2, c6 day dU tat cd céc tinh ning
clUa mOt cau n6i trong sudt nhu:
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Hinh 4.1 — NOi mang bang switch
HOc vi trf cdc mdy tinh trén mang
Chuyén ti€p khung tUf nhdnh mang ndy sang nhanh mang khic mot cich c6 chon
loc . Ngoai ra Switch con h0 trg thém nhi€u tinh ning m&i nhu:
HO trg da giao ti€p dOng thoi: Cho phép nhi€u cdp giao ti€p di€n ra mOt cich
dOng thdi nhO d6 ting dUgc bing thong trén toan mang.
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Hinh 4.2 - Switch ho trg da giao ti€p dOng thoi

HO trg giao ti€p song cong (Full-duplex communication): Ti€n trinh g&i khung
va nhan khung c6 th€ x3dy ra dOng thdi trén mOt cOng. Pi€u nay lam ting gap
ddi thong lugng tGng cla cOng.

Di€u hoa tOc d0 kénh truyén: Cho phép cic kénh truyén c6 tOc dO khac nhau
giao ti€p dugc v&i nhau. Vi du, c6 th€ hodn chuyén dit li€u gilta mot
kénh truyén 10 Mbps va mOt kénh truyén 100 Mbps.
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Hinh 4.3 — Switch h0 trg ché d0 giao ti€p song cong



4.2 Kién triic cUQa switch

Switch dugc cdu tao gbm hai thanh phdn ¢ ban la:

B0 nhG lam Viung dém tinh todn va Bang dia chi (BAT-Buffer anh Address

Table).
Gian ho4n chuy&n (Switching Fabric) d€ tao n0i két chéo dOng thdi gilta cic
cOng
B AT T
Cong
//ﬁ | Gian hoén
i chuyen

Hinh 4.4 — Cau truc bén trong cua switch

4.3 Cdc giai thudt hodn chuyén

Vié€c chuyén ti€p khung tU nhanh mang nay sang nhanh mang kia cla switch c6
th€ dugc thuc hién theo mOt trong 3 gidi thudt hoan chuyén sau:

4.3.1 Gidi thudt hoin chuy€n luu va chuyén ti€p (Store and Forward
Switching)

Khi khung dén mdt cOng clia switch, toan b0 khung s& dugc doc viao trong b
nhG dém va dugc ki€m tra 16i. Khung sé bi bO di n€u nhu c6 16i. Néu khung khong
16i, switch s& xdc dinh dia chi mdy nhdn khung va do tim trong bang dia chi d€ xac
dinh cOng hudng d€n méay nhan. K€ ti€p sé& chuyén ti€p khung ra cOng tuong Ung.
Gidi thudt nay c6 thOi gian tri hodn 18n do phdi thuc hién thao tic ki€m tra khung.
Tuy nhién né cho phép giao ti€p gilra hai kénh truy€n khéc toc do.

4.3.2 Giai thudt xuyén cat (Cut-through)

Khi khung d€n mOt cOng cla switch, né chi doc 6 bytes dau tién cla khung (1a
dia chi MAC cUa mdy nhdn khung) vao b0 nh$ dém. K€ ti€p n6 sé tim trong badng
dia chi d€ xdc dinh cOng ra tuong Ung vGi dia chi mdy nhan va chuyén khung vé
hudng cOng nay.



Gidi thudt cut-through cé thOi gian tri hodn ngan bdi vi né thuc hién viéc
hoén chuyén khung ngay sau khi xdc dinh dugc c6ng hudng dé€n maiy nhan. Tuy
nhién né chuyén ti€p ludn ca cic khung bi 10i d€n may nhén.

4.3.3 Hoan chuy@n tuong thich (Adaptive — Switching)

Gidi thudt hoan chuy€n tuong thich nham tan dung t0i da Uu di€m cUa hai gidi
thudt hodn chuyén Luu va chuyén ti€p va gidi thudt Xuyén cat. Trong gidi thut
nay, ngU0i ta dinh nghia mOt ngudng 10i cho phép. Pau tién, switch s& hoat ddng theo
gidi thudt Xuyén cat. N€u ti 1& khung 10i 16n hon ngudng cho phép, switch s& chuyén
sang ch€ d0 hoat dOng theo gidi thudt Luu va chuyén ti€p. Ngugc lai khi ty 1&
khung 10i ha xubng nhd hon ngudng, switch 1ai chuyén vé hoat dbng theo gidi
thudt Xuyén cat.

4.4 Thong luong tOng (Aggregate throughput)

Thong lugng tOng (Aggregate throughput) 13 mOt dai lugng ding d€ do hiéu
sudt cla switch. N6 dudgc dinh nghia 13 lugng d{F 1iéu chuyén qua switch trong mot
gidy. N6 c6 th€é dugc tinh bang tich gilta s& nbi két t6i da dbng thoi trong mot
gidy nhin v&i bing thong cUa tUng nGi két. Nhu vay, thong 1ugng tGng clla mOt
switch ¢6 N cOng st dung, mOi cOng c6 bing thong 12 B dugc tinh theo cong thifc sau:

Aggregate throughput = (N div 2) * (B*2) = N*B

Vi du: Cho mdt mang gbm 10 mdy tinh dugc nbi 1ai v4i nhau bang mot
switch ¢6 cdc cOng 10 Base-T. Khi d6, s6 n0i két tOi da dOng thdi 1a 10/2. Mbi cap nbi
két trong mOt gidy c6 th€ g@i va nhdn di liéu vGi luu luong 1a 10Mbps*2 (do
Full duplex). Nhu vay thong lugng tOng s€ 1a: 10/2%10%2 = 100 Mbps

4.5 Phan biét cdc loai Switch

Dua vao muc dich st dung, ngU0i ta ¢ th€ chia switch thanh nh{ng loai sau:
4.5.1 BO hoan chuy€n nhém lam viéc (Workgroup Switch)

La loai switch dugc thiét k& nham dé€ noi truc ti€p cdc mdy tinh 1ai vGi nhau
hinh thainh mOt mang ngang hang (workgroup) . Nhu vdy, tuong Ung vGi mOt cOng
cUa switch chi c6 mOt dia chi may tinh trong bang dia chi. Chinh vi th€, loai nay khong
can thiét phdi c6 bd nhd 16n ciing nhu tOc d0 xU 1y cao. Gid thanh workgroup switch
thap hon cic loai con 1ai.
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Hinh 4.5 — Workgroup switch

4.5.2 BO hoan chuy@n nhanh mang (Segment Switch)

Muc dich thi€t k€ cUa Segment switch 1a ni cac Hub hay workgroup switch 1ai
v&i nhau, hinh thanh m6t lién mang & tang hai. Tuong Ung vGi mOi cOng trong trudng
hgp nay s€ c6 nhi€u dia chi mdy tinh, vi th€ bd nhd can thi€t phdi dU 16n. T6c d0 x{
ly doi hdi phdi cao vi lugng thdng tin can xU 1y tai switch 14 16n.
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Hinh 4.6 — Segment switch

4.5.3 B hoan chuyén xuong séng (Backbone Switch)

Muc dich thi€t k€ cla Backbone switch 12 d€ ndi két céc Segment switch lai
vGi nhau. Trong trOng hgp niy, bd nhd va tdc d6 x{ 1y cla switch phai rat 16n dé€ du
cha dia chi cho tat cd cdc mdy tinh trong toan lién mang ciing nhU hodn chuyén kip

thoi d{ liéu gilra c4c nhanh.



Hinh 4.7 — Backbone switch
4.5.4 BO hoan chuy&n doéi xting (Symetric Switch)

Symetric switch 12 loai switch ma tat cd cic cOng cla né déu cé cing tbc dO.
Thong thudng workgroup switch thudc loai nay. Nhu cau bing thong gilta cic may
tinh 12 gan bang nhau.

Hinh 4.8 — Symetric switch



4.5.5 BO hoan chuy&n bat déi xtng (Asymetric Switch)

Asymetric switch 12 loai switch c6 mOt hodc hai c6ng c6 tOc dd cao hon so véi
cdc cOng con 1ai cla né. Thong thudng cic cOng nay dudc thi€ét ké d€ danh cho céc
mdy chU hay 1a cOng d€ n6i 1én mOt switch 3 mUc cao hon.

100 Mbps h

Hinh 4.8 — Asymetric switch



Chuong 5: Co s vé bo dinh tuyén

Muc dich: Chuong nay nham gidi thi€u cho ngudi doc nhitng van dé sau :
Céc van dé lién quan dén viéc xay dung mang di€n rOng
Vai trd cUa bd chon dudng (Router) trong mang dién rOng
Nguyén tac hoat ddng cla bd chon dudng
Céc van dé lién quan dén vi€c thi€t k€ gidi thudt chon dudng
Céch thUc thi€t 1ap mang IP
Céc giao thUc chon dudng phG bién: RIP, OSPF, BGP

5.1 M6 ta

Bridge va switch 14 c4c thi€t bi n0i mang G tang hai. Switch cho phép lién két
nhi€u mang cuUc b0 1ai v&i nhau thanh mot lien mang vdi bing thong va hi€u sudt
mang dugc cai thién rat tot.

Nhiém vu cUla switch 12 chuyén ti€p cic khung tUr nhdnh mang ndy sang
nhanh mang khac mOt cich c6 chon 1oc dua vao dia chi MAC cUa cic may tinh. D&
lam dugc di€u nay, switch can phdi duy tri trong b0 nhd clla minh mOt bang dia chi
cuc bd chlra vi trf cUa tat cd cdc mdy tinh trong mang. MOi mdy tinh sé chi€m mot
muc tUr trong bang dia chi. MOi switch dugc thiét k€ véi mOt dung lugng bO nhd
giGi han. Va nhu thé,né xdc dinh khd ning phuc vu t0i da cla mOt switch. Chiing ta
khong th€ diing switch d€ ndi qua nhi€u mang 1ai v4i nhau. Hon n{fa, céc lién mang
hinh thanh bang cdch s dung switch ciing chi 14 cdc mang cuc b0, cé pham vi nho.
MuOn hinh thanh cdc mang dién rOng ta can s dung thiét bj lién mang & tang 3. P6
chinh 12 b0 chon duOng (Router).




Hinh 5.1 — Xay dung lién mang bang router

Trong md hinh trén, cdc mang LAN 1, LAN 2, LAN 3 va mang Internet duQc
n0i 1ai v&i nhau bang 3 router R1, R2 va R3.Router 13 mOt thiét bi lién mang & tang 3,
cho phép ndi hai hay nhi€u nhinh mang lai v4i nhau d€ tao thanh mdt lién mang.
Nhi€m vu cUa router 14 chuyén ti€p cédc géi tin tU mang nay d€n mang kia d€ c6 thé
dén dugc miy nhan. MOi mOt router thuGng tham gia vao it nhat 1a 2 mang. N6 c6
th€ 12 mot thi€t bi chuyén dung v&i hinh dang giOng nhu Hub hay switch hodc c6 thé la
mOt mdy tinh v&i nhi€u card mang va mOt phan mém cai dat gidi thudt chon dudng.
Cac dau nobi két (c6ng) cla cdc router dUQc goi la cdc Giao di€n (Interface).

Céc mdy tinh trong mang dién rOng dudgc goi 1a cic Hé thOng cubi (End
System), v3i y nghia diy chinh I4 noOi xudt phat cUa thong tin 1Uu thong trén mang, ciing

nhu 12 di€m dUng cUa thong tin. V& mat ki€n tric, cdc router chi cai dat cdc thanh
phan thuc hién cdc chlc ning tU tang 1 dén tang 3 trong md hinh OSI. Trong khi céc
End System thi cai dat ch(c ning cUa ca bdy tang.

5.2 ChUrc nding cUa b6 chon duong

Hinh 5.2 — Nhi€u dudng di cho m0t dich dén

Trong mOt mang dién rdng, thuOng cé nhi€u dudng di khic nhau cho cting mot
dich dén. Ta xét truOng hop A g6i cho C mOt géi tin. Géi tin dugc chuyén dén
router R1, va dugc 1uu vao trong hang doi cdc géi tin chd dugc chuyén di cla R1. Khi
mOt gbi tin trong hang doi dén 1Ugt dugc xU 1y, router s€ x4c dinh dich dén cUa géi tin,
tlr d6 tim ra router k€ ti€p can chuyén géi tin d€n d€ c6 thé€ di dén dich. POi vGi
Router 1, ¢6 hai dudng di, mOt nGi dén router R2 vi mOt ndi dé€n R3. Khi da chon
dugc dudng di cho géi tin, router R1 s& chuyén géi tin tUr hang dgi ra dulng da
chon. MOt qud trinh tuOng tU cling xdy ra trén Router k€ ti€p. CU nhu thé, géi tin



s& dugc chuyén tU router nay dén router khac cho dén khi né6 dén dugc mang cé ch(ra
mdy tinh nhan va s& dugc nhan b&i mdy tinh nhan.

Nhu vay, hai chUc ning chinh ma m&t b0 chon duGng phai thuc hién la:
Chon duGng di dén dich v&i ‘chi phi’ (metric) thap nhat cho mot géi tin.

Luu va chuyén ti€p céc géi tin tUf nhdnh mang nay sang nhanh mang khac.

5.3 Nguyén tac hoat déng cta bd chon dudng
5.3.1 Bang chon duong (Routing table)

PE x4c dinh dugc dudng di dén dich cho cdc géi tin, cdc router duy tri mot
Bang chon dudng (Routing table) ch(ta dudng di d€n nhitng di€m khac nhau trén toan
mang. Hai truOng quan trong nhdt trong bdng chon dudng cla router 1a Dich
dén (Destination) va Budc k€ ti€p (Next Hop) can phdi chuy&n géi tin d€ c6 th€ dén
duoc bich dén.




R1 - Routing Table
Destination | Next Hop
1 Local
2 Local
3 Local
4 R2
5 R2
7 R3
11 R2

Hinh 5.3 — Bang chon duwong cua router R1

Thong thuOng, dich dén trong bang chon dudng 1a dia chi cla cic mang. Trong
khi Next Hop 12 mOt router ldng giéng cUa router dang xét. Hai router duQc goi 1a lang
giéng cla nhau néu tOn tai mOt dudng noi k&t vat 1y gilta ching. Thong tin c6 thé
chuyén tai bang tang hai gilta hai router ling gi€ng. Trong md hinh mang & trén, router
R1 c6 hai lang giéng 12 R2 va R3.

5.3.2 Nguyén tac hoat ddng

Cho hé th6ng mang nhu hinh dudi day :



Hinh 5.4- PuOng di cla mOt géi tin qua lién mang

Gid sU mdy tinh X g@i cho may tinh Y mOt géi tin. Con duOng di cUa géi tin
dugc mo ta nhu sau:

Vi Y nam trén mOt mang khéac vGi X cho nén géi tin s& dugc chuyén dén router
A.

Tai router A:

Tang mang doc dia chi mdy nhan d€ xdc dinh dia chi cla mang dich c6 chra
may nhan va k& ti€p s€ tim trong bdng chon dudng d€ bi€t duoc next
hop can phadi gdi di 1a dau. Trong truOng hop nay 1a Router B.

Géi tin sau d6 dugc dua xubng tang 2 d€ déng vao trong mOt khung va dua ra
hang dgi cla giao dién/cOng hudng dén next hop va chd dugc chuyén di
trén dudng truy€n vat ly.

+ Tién trinh tuong tu di€n ra tai router B va C.
+ Tai Router C, khung cUa tang 2 s& chuyén géi tin d&€n mdy tinh Y.
5.3.3 Van dé cap nhat bang chon dudng

Quyét dinh chon dudng cUa router dugc thuc hi€én dua trén thdng tin vé duOng
di di trong bang chon dudng. Van dé dat ra 1a bang cdch nao router ¢c6 dugc thong
tin trong bang chon dudng. Hodc khi mang bi thay d6i thi ai sé 13 ngudi cdp nhat
lai bdng chon duOng cho router. Hai van d€ nay goi chung 12 van dé cap nhat bang
chon duGng.



C6 ba hinh thUc cap nhat bang chon duGng:

Cap nhat thU cong: Thong tin trong bang chon dudng dugc cap nhat bdi nha
quadn tri mang. Hinh th(c nay chi pht hgp v&i cdc mang nhd, c6 hinh trang
don gidn, it bi thay d6i. Nhugc di€m cla loai nay 1a khdng cap nhat kip thdi
bdng chon duOng khi hinh trang mang bi thay d6i do gdp su cO v€ dulng
truyén.

Cap nhat tu dOng: ToOn tai mOt chuong trinh chay bén trong router tu ddng
tim ki€m dulng di dén nhiing di€m khic nhau trén mang. Loai nay thich hgp
cho cdc mang 16n, hinh trang phlc tap, c6 th€ Ung phé kip thdi vGi nhiing
thay dOi v€ hinh trang mang. Van dé dat ra d6i vdi cdp nhét bang
chon duOng dOng chinh 1a gidi thudt dugc diung d€ tim ra duOng di dén
nhiing di€m khic nhau trén mang. Ngudi ta gOi gidi thudt nay la gidi
thuat chon duOng (Routing Algorithme).

Cép nhat hOn hop: Vira két hgp cd hai phuong phdp cdp nhat bang
chon duGng thU coéng va cdp nhat bdng chon dudng tu dbng. PAu tién, nha
quadn tri cung cap cho router mOt sO dudng di ¢ ban, sau d6 gidi thudt chon
duong s€ gitp router tim ra cidc dudng di mGi d€n cac di€m con 1ai trén mang.

5.4 Gidi thudt chon duong

5.4.1 Chirc ning cUa gidi thudt vach dudng

ChUc ning cUa gidi thudt chon duGng 13 tim ra duOng di dén nhitng di€m khéc
nhau trén mang. Gidi thuat chon dudng chi cap nhat vao bdng chon duOng mot
dutng di dén mOt dich dén m&i hodc duGng di m&i tdt hon duGng di di c6 trong bang
chon dudng.

5.4.2 Pai luong do luong (Metric)

Mot dudng di tot 1a mOt dudng di «ngan ». Khdi niém « dai », « ngan » G day
khong thudn tiy 1a khodng cich dia 1y ma ching dugc do dua vao mOt thudc do
(metric) ndo d6. C6 th€ dung céc thuGe do sau d€ do dd dai duOng di cho céc gidi thudt
chon dudng:

Chi€u dai dudng di (length path): La sO 1ugng router phdi di qua trén dudng di.
DO tin cay (reliable) cla dudng truy€n

DO tri hodn (delay) cUa duOng truy€n

Bing thong (bandwidth) kénh truyén

Tai (load) cUa cic router

Cudc phi (cost) kénh truy€n



Cung mOt dich dén nhung do v&i hai tiéu chudn khic nhau cé th€ s& chon dugc hai
dudng di khac nhau. MOi gidi thudt chon dudng phdi x4c dinh 1o tiéu chudn chon lua
dudng di ma minh s dung 1a gi. C6 thé€ chi 1a mOt thudc do hodc 1a sy phdi hgp clia
nhiéu tiéu chudn l1ai v&i nhau.
5.4.3 Muc dich thiét ké
ChUc ning chinh cUa gidi thudt chon duGng 13 tim ra dugc duGng di dén
nhiing di€m khac nhau trén mang. Tuy nhién, thy vao muc tiéu khi thi€t k€ gidi thudt
chon dudng s€ dan dén chat lugng vé dudng di sé khac nhau. Cic gidi thudt chon
duong c6 thé dudgc thi€t k&€ cho cic muc tiéu sau:
TOi Uu (optimality): PuOng di do gidi thuat tim dugc phai 1a dulng di t6i Uu
trong sO cdc duOng di d€n mOt dich dén nao d6
Pon gidn, it tOn kém (Simplicity and overhead): Gidi thuat dugc thiét k€ hiéu
qua vé mat x( 1y, it doi hdi v€ mat tai nguyén nhu b0 nhd, tdc d6 xU 1y cla
router.
Tinh On dinh (stability): Gidi thudt c6 khd ning Ung phé dudgc vdi cic su cO vé
dulng truyén.
HOi tu nhanh (rapid convergence): Qua trinh thOng nhat gilta cic router vé
mOt dudng di tOt phdi nhanh chéng.
Tinh linh hoat (Flexibility): P4p Ung dugc moi thay d0i v& méi trudng van
hanh cUa gidi thuat nhu bing thong, kich b0 nhd, dd tri hodn cla duOng
truy€n
5.4.4. Phan loai gidi thudt chon duong
Thoéng thuOng céc gidi thudt chon dudng dugc phan loai bang céc tiéu chudn c¢é
tinh chat d6i ngdu nhau, vi du nhu:
Giadi thuat chon dudng tinh - Gidi thuat chon dudng dOng
Gidi thuat chon duOng bén trong - Gidi thuat chon duGng bén ngoai khu vuc
Gidi thudt chon dudng trang thai ndi két - Gidi thuat véctd khodng cich.
5.4.4.1 Gidi thudt chon duong tinh - Gidi thudt chon dudng dOng
Gidi thuat chon dudng tinh (static routing): Bang chon dudng dugc cap nhat
bdi nha qudn tri mang. Hinh thUc nay chi phi hgp cho cdc mang nhd, cé
hinh trang don gidn, it bi thay dGi. Nhugc di€m cla loai nay la khong cép
nhat kip thdi bang chon duOng khi hinh trang mang bi thay d6i do gdp su cO
v€ dudng truy€n.
Gidi thudt chon dudng dlng (dynamic routing): Router tu ddng tim ki€ém
duong di dén nhlng di€m khac nhau trén mang. Loai nay thich hgp cho céc



mang 16n, hinh trang phlc tap. N6 c6 thé (ng phé kip thOi v&i nhlng thay
d0i v€ hinh trang mang
5.4.4.2 Gidi thuat chon duong mot duong - Gidi thuat chon duodng
nhi€u dudng
Gidi thuat chon duOng mOt dudng (single path): TOn tai mOt dudng di d&n mot
dich dén trong bang chon dudng.
Gidi thudt chon dudng nhi€u dudng (multi path): HO trg nhi€éu dudng di dén cung
mOt dich d€n, nhO d6 ting duoc thong lugng va dd tin cdy trén mang.
5.4.4.3 Gidi thuat chon duong bén trong khu vuc - Gidi thudt chon duong lién
khu vuc

MOt sO gidi thudt chon dudng xem céc router d€u cuing mOt cap. Céc router ¢
vai trd ngang bang nhau. Ngudi ta goi 1a gidi thudt chon dudng phang (Flat routing).

Phan cap
- BR. Backbone Router
- R Router thugng

Hinh 5.5 — Mang cdu triic phang va mang phan cap

Tuy nhién, trong cdc mang 16n ngudi ta thudng xay dung mang theo ki€u phan
cap. O d6 cic mdy tinh 1ai nhém 1ai v&i nhau thanh nhirng ving tu tri (Autonomous
System) va c¢6 sU phan cdp cdc router. C4c router binh thudng (Normal Router) ddm
nhiém vi€c vach dudng bén trong mOt Autonomous System. Cong vi€c vach dudng
gilta cdc autonomous system thi duQc giao v€ cho cdc router nam & dudng truc

(Backbone router).

MOt autonomous system 12 mOt tap hgp cdc mang va cdc router chiu sU quan ly
duy nhat cUa mOt nha quan tri mang. Vi du 12 mang cUa mOt cong ty, mOt truGng
dai hoc hay mang dudng truc clla mot qulc gia.

Viéc phan cdp cdc router thanh hai loai dan dén c6 hai loai gidi thudt chon
duOng: Gidi thuat chon dudng bén trong ving (Intradomain hay Interior Protocol) va



lién vung (Interdomain hay Exterior protocol).

Vidu:

MOt sO gidi thuat chon duGng bén trong ving:

+ RIP: Routing Information Protocol

+ OSPF: Open Shortest Path First

+ IGRP: Interior Gateway Routing Protocol

MOt s6 gidi thudt chon dudng lién viing:

+ EGP: Exterior Gateway Protocol

+ BGP: Boder Gateway Protocol

5.4.4.4 Gidi thudt chon dudng theo ki€u trang thai ndi két (Link State Routing)
va Gidi thuét chon dudng theo ki€u vector khodng cach (Distance vector)

Trong gidi thudt vach dudng theo ki€u trang thai ndi két

+ MOi router s& g&i thong tin vé trang thdi nOi két cla minh (cdc mang nbi

két truc ti€p va cdc router liang gi€ng) cho tat cd cic router trén toin
mang. Cic router s€ thu thdp thong tin vé€ trang thdi ndi két cla céc
router khdc, tr d6 xdy dung lai hinh trang mang, chay céc gidi thuat tim
dudng di ngdn nhdat trén hinh trang mang cé dugdc. TU d6 xdy dung bang
chon dudng cho minh.

Khi mdt router phat hién trang thdi ndi k€t clla minh bi thay doi, né sé gbi
mOt thong diép yéu cau cap nhat trang thii ndi k€t cho tat cic cdc router
trén toan mang. Nhan duQc thong di€p nay, cdc router s€ xay dung lai
hinh trang mang, tinh to4n 1ai dudng di t6i Uu va cap nhat lai bang chon
dudng cUa minh.

Gidi thuat chon dudng trang thdi nOi két tao ra it thong tin trén mang.
Tuy nhién né doi hdi router phdi c6 b0 nhd 16n, tbc dd tinh todn cUa
CPU phai cao.

Trong gidi thudt chon dudng theo ki€u vectd khodng cich:

+ Dau tién mOi router sé cap nhat dudng di dén cic mang nGi két truc ti€p

vGi minh vao bang chon dudng.

Theo dinh ky, mOt router phdi g&i bang chon duGng cUa minh cho cdc
router ldng gi€ng.

Khi nhdn dugc bdng chon dudng cla mot ling gi€ng gGi sang, router s&
tim xem ldng gi€éng cla minh c6 duOng di dén mOt mang nio ma minh
chua c6 hay mOt dudng di nio tOt hon duOng di minh di cé hay khong. Néu



c6 s dua dudng di méi ndy vao bang chon duOng cUa minh v&i Next
hop d€ dén dich chinh 14 lang giéng nay.

5.5 Thiét ké lién mang voi giao thirc IP

5.5.1 XAy dung bang chon duong

Cho ba mang Netl, Net2 va Net3 n0i lai v&i nhau nhO 3 router R1, R2 va R3.
Mang Net4 n0i cdc router 1ai v&i nhau. Coéng viéc dau tién trong thi€t k€ moOt lién
mang IP la chon dia chi mang cho cdc nhdnh mang. Trong truOng hgp nay ta chOn
mang 16p C cho 4 mang nhU bang sau:

K€ ti€p, gin dia chi cho tUng mdy tinh trong mang. Vi du trong mang Netl,
cdc mdy tinh dugc gan dia chi 12 192.168.1.2 (Ky hiéu .2 1a cdch viét tat cla dia chi IP
d€ mo ta Phan nhan dang mdy tinh) va 192.168.1.3. MOi router cé hai giao dién tham
gia vao hai mang khéc nhau. Vi du, giao dién tham gia vao mang NET1 cUa router R1
c6 dia chi IP 12 192.168.1.1 va giao di€én tham gia vao mang NET4 c6 dia chi 1a
192.168.4.1.

Hinh 5.7 — Lién mang sU dung giao thic IP

PE mdy tinh cUa cic mang cé thé giao ti€p dugdc vGi nhau, can phai cé thong
tin vé dudng di. Bdng chon dudng cUa router c¢6 thé tao ra thU cong hodc tu dOng.
DGi v6i mang nho, nha quan tri mang s& nap dudng di cho céic router thong qua céc
1énh dugc cung cap bdi hé di€u hanh cla router. BAng chon dudng trong giao thlc IP
c6 4 thong tin quan trong 1a :

Dia chi mang dich



Mat na mang dich
Router k€ ti€p s& nhan géi tin (Next Hop)
Giao dién chuy€n géi tin di

Trong vi dU trén, cdc router s€ c6 bang chon dudng nhu sau:




|  R1-Routing table
Metwork Metrnazk MextHon | Interface
192,168,1.0/255.255.255.0 local local
192,168,2.0/255,255 2550 192,165, 4, 2192, 163.4.1
192,168,3.0/255.2595.255.0|192.165.4.3192,.168.4.1

192,168.4,0f255,255,255.0 lozal local
| R2-Routing table
Metwork Metrnask MextHon | Interface
192,168 1.0f255.2595.295.0(192.168.4, 1192 .1658.4.2
192,168,2 . 0f255,255,255.0 local local
192,168.3.0f2595.2595.295.0(192.168.4,3]192.1658.4.2
192,168.4,0f255,255,255.0 local local

|  R3-Routing table
Metwork Metrnask MextHop | Interface
192,168 1.0f255,295.295.0(192,168.4,1192.1658.4.3
192,168.2,.0/255,2595.255.0|192.1658.4.2192.162.4. 3
192.168.3.0f255.295.255.0 local local
192,168.4,0f255,.255,.255.0 local local

Hinh 5.8 — Bang chon duOng cUa cac router

Céc mdy tinh ciling ¢6 bang chon duOng. Dudi day 1a bang chon duOng cla
mdy tinh c6 dia chi 192.168.3.3:

[192.168.3.3 - Routing table
Metwork Metrnask MextHop | Interface
192,168,3.0/255.255.255.0 local local
defaLlt 19216831  local

Hinh 5.9 — Bang chon dudng clUa mdy tinh

Mang dich mdc dinh (default) y néi rang ngoai nhitng dudng di dé€n cic mang
da liét ké phia trén, cdc duOng di con lai thi g&i cho NextHop cUa mang default nay.
Nhu vdy, d€ g@i g6i tin cho bat ky mOt mdy tinh nao ndm bén ngoai mang
192.168.3.0 thi mdy tinh 192.168.3.3 s& chuyén géi tin cho router 3 & dia chi
192.168.3.1.

5.5.2 Puong di cUa géi tin

DE hi€u 1 c¢6 ché hoat ddng cUa giao thirc IP, ta hdy xét hai truOng hgp gdi géi
tin: TruOng hop mdy tinh g&i va nhan ndm trong cing mOt mang va truOng hop may
tinh g&i va mdy tinh nh&n nam trén hai mang khac nhau.

Gid s mdy tinh c6 dia chi 192.168.3.3 g&i mOt géi tin cho mdy tinh
192.168.3.2. Tang hai cUa mdy g@i s€ dat géi tin vao mOt khung vGi dia chi nhan la
dia chi vat 1y cla mdy 192.168.3.2 va g&i khung 1én duOng truyén NET3, trén d6 mdy



tinh 192.168.3.2 s€ nhan dugc gai tin.

Bay gi0 ta xét trudng hOp mdy tinh c6 dia chi 192.168.3.3 trén mang NET3 gdi
g6i tin cho mdy tinh c6 dia chi 192.168.1.2 trén mang Netl. Theo nhu bang chon
dudng cla may gdi, cdc géi tin c6 dia chi ndm ngoai mang 192.168.3.0 s& dugc
chuy€n dén router R3 (dia chi 192.168.3.1). Chinh vi th€, mdy tinh g&i s& dat géi tin
vao mOt khung v&i dia chi nhan 13 dia chi vat 1y clUa giao di€én 192.168.3.1 va
dua 1én duOng truyén NET3. Nhan dugc géi tin, R3 phan tich dia chi IP cUa mdy
nhan dé€ xac dinh dich dén cUa géi tin . Bang chon dudng cho thdy, vGi dich dén la
mang 192.168.1.0 thi can phdi chuyén géi tin cho router R1 & dia chi 192.168.4.1
thong qua giao di€n 192.168.4.3. Vi thé R3 dat géi tin vio mOt khung v&i dia chi nhan
la dia chi vat 1y cla giao dién 192.168.4.1 cUa router R1 va dua 1én dudng truyén
NET4. Tuong tu, R1 sé chuyén géi tin cho mdy nhdn 192.168.1.2 bang mOt khung
trén dudng truyén NET1. Ta nhén thdy rang, d€ di dén dugc mdy nhén, géi tin
dugc chuyén di bdi nhi€u khung khdc nhau. MOi khung s€ c6 dia chi nhan khic nhau,
tuy nhién dia chi c(la géi tin thi lu6n luén khong doi.

5.5.3 Giao thitc phén gidi dia chi (Address Resolution Protocol)

Néu mdt mdy tinh muOn truyén mOt géi tin IP né can dat géi tin niy vao trong
mOt khung trén duOng truy€én vat Iy ma né dang ndi két. PE c6 thé€ truyén thanh
cong khung, mdy tinh g@i can thi€t phdi bi€t dugc dia chi vat Iy (MAC) cla mdy tinh
nhén. Pi€u nay c6 thé thuc hién dudgc bang cich st dung mOt bang d€ 4anh xa céc dia
chi IP vé dia chi vat ly. Giao thUc IP sU dung giao thUc ARP (Address Resolution
Protocol) d€ thuc hi€n dnh xa tU mOt dia chi IP vé mot dia chi MAC.

Address Resolution Protocol (ARP)

1 need the | haa!'d that hmat;lt:ast,
Ethemet address that isme. Hereis my

Ethemet address.
of 172.16.3.2. 172.16.3.1 i 172.16.3.2 b

5 B

t' -

IP:172.16.3.2 =
Ethernet: 0800.0020.1111

| Application

| Presentation

| Session

o

| DatalLink _ @ MAP IP —— Ethernet
| Physical | @ Local ARP

Hinh 5.10 — Giao thUtc ARP



MOt mdy tinh xdc dinh dia chi vat 1y cQa né vao lic khdi dOng bang cich doc
thi€t bi phan clng va xdc dinh dia chi IP cla né bang cich doc tdp tin cdu hinh,
sau d6 1uu thong tin vé moi tuong Ung gilra dia chi IP v MAC cUa né vao trong viing
nhG tam (ARP cache). Néu mOt mdy tinh trén mang nhan ra dia chi IP cUa minh trong
g6i tin yéu cau ARP né s€ g@i mOt géi tin trd 10i ARP cho mdy yéu cau trong dé c6
thong tin vé€ dia chi MAC cUa né.

NhO vao viéc g6i cdc yéu cau niay, mOt mdy tinh c6 th€ bO sung thong tin cho
viing cache cUa giao thlc ARP, nhG dé cap nhat kip thOi moi su thay d0i cla so do
mang. Thong thuOng thOi gian qud han (Time-out) cho mOt thong tin trong viing cache
1a 20 phit. MOt yéu cau ARP cho mOt mdy tinh khong tOn tai trén nhdnh mang duogc
13p 1ai mOt vai 1an xdc dinh ndo d6. Néu mOt mdy tinh dugc ndi k€t vio nhi€u hon
mOt mang bang cic giao di€én mang, khi d6 sé& tOn tai nhitng viing cache ARP riéng cho
tUng giao di€n mang.

Luu ¥, ARP trén mOt mdy tinh chi thuc hién viéc xdc dia chi vat Iy cho cic dia
chi cling dia chi mang / mang con v&i né ma thoi. POi véi cdc gbi tin gdi cho cdc mdy
tinh c¢6 dia chi IP khong cing mOt mang / mang con v6i mdy gbi sé dugc chuyén
huéng cho mOt router nam ciing mang voi may gdi d€ chuyén di ti€p. Vi cic yéu cu
ARP dugc quang ba rOng rii, cho nén bat ky mOt mdy tinh nao dang duy tri mOt viing
cache déu c6 thé theo ddi tat cd cic yéu cau dugc quang ba nay d€ 18y thong tin vé
dia chi vat 1y va dia chi IP cUa mdy g&i yéu cdu va bl sung vio ving cache cla né
khi can thiét. Khi mOt mdy tinh khéi dOng, n6 gdi mdt yéu cdu ARP (c6 thé cho
chinh né) nhu d€ thong bao v&i cdc mdy tinh khdc vé sy xudt hién cla né trong mang
cuc bo.

C6 th€ gan nhiéu hon mot dia chi IP cho mOt dia chi vat ly. Chi ¥ rang, dinh
dang cUa yéu cdu ARP thi dugc thiét k& d€ c6 thé ho trg dudc cho cic giao thic
khic ngoai IP va Ethernet.

5.5.4 Giao thuirc phan gidi dia chi nguoc RARP (Reverse Address
Resolution Protocol)

Ngay nay, cdc tram lam viéc khong dia cUng (Diskless workstation) dugc sUf
dung rOng rdi. MOi mdy tinh chi can b0 xU Iy va b0 nhd, tat ca khong gian 1uu trit
dugc cung cap tU mOt may chl st dung mOt hé thOng tap tin mang theo mOt chudn
ndo d6. Do khong c6 céc tap tin cdu hinh, ti€n trinh khéi ddng cla cdc mdy tinh nay
thudng st dung mOt giao thUc truyén tai tap tin rat don gidn nhu TFTP. Tuy nhién,
trudc khi c¢6 thé noOi k€t d€n dugc server, cic tram lam vi€c can phdi bi€t dugc dia chi
IP cUa né. Giao thUc RARP dugc dung trong truOng hgp nay. RARP sU dung clng
dinh dang yéu cau clUa ARP nhung truGng Operation c6 gid tri 12 3 cho yéu cau va 4
cho trd 10i. Trén may chU duy tri mOt bdng md td mOi tuong quan gilra dia chi vat 1y va
dia chi IP cUa cdc mdy tram. Khi nhan dugc yéu cdu RARP, mdy ch( tim trong bang



dia chi va trd vé dia chi IP tuong Ung cho mdy tram da gdi yéu cau.
5.5.5 Giao thirc thong di€p di€éu khi€n mang Internet ICMP (Internet
Control Message Protocol)

Giao thUc ICMP duQc cai dat trong hdu hét tat cd cdc mdy tinh TCP/IP. Céc
thong diép cUa giao thltc dugc gdi di trong cdc géi tin IP va dugc diung d€ gdi di cic
béo 10i hay cic thong tin di€u khi€n. ICMP tao ra nhi€u loai théng diép hiru ich nhu:

bich dén khong t&i dugc (Destination Unreachable),

Thim héi va trd 10i (Echo Request and Reply),

Chuyé&n hudng (Redirect),

VUuot qud thdi gian (Time Exceeded),

Quang b4 bd chon duOng (Router Advertisement)

Co lap b0 chon duOng (Router Solicitation)

Néu mot théng di€p khong th€ phan phit dugc thi né s€ khong dugc gdi lai.
Diéu nay d€ tranh tinh trang di chuy&n khong bao gi® dUng cUa céc thong diép ICMP.
Né&u mot thong di€p « Pich dén khong t&i dugc » dugc gdi di bdi mot router, di€u
d6 c6 nghia rang router khong th€ gdi géi tin dén dich dugc. Khi d6 router sé xéa géi tin
ra khoi hang doi cUa né. C6 hai nguyén nhan lam cho mOt géi tin khong thé€ di dén noi
dugc. Phan 16n 12 mdy g&i md td mOt dia chi nhan ma né khong tOn tai trén thuc té.
Trudng hop it hon 1a router khdng bi€t duOng di d€n nGi nhan géi tin.

Thong diép Pich dén khong t&i dugc dudgc chia thanh bOn loai co ban la:

Mang khong dén dugc (Network unreachable): C6 nghia 1a ¢6 su' cO trong van
dé€ vach duong hodc dia chi nhan cla géi tin.

Miy tinh khong dén dugc (Host unreachable): Thong thuOng ding d€ chi truc
trac trong van dé phan phat, nhu 1 sai mat na mang con chéng han.

Giao th(c khoéng dén dugc (Protocol unreachable): M4y nhan khéng ho trg giao
thlc & tang cao hon nhu géi tin di mo t3.

COng khong dén dugc (Port unreachable): Socket cUa giao thi'c TCP hay
cOng khong tOn tai.

MOt thong diép « Thim hoi va trd 10i » dugc tao ra bdi 1€nh ping, dUgc tao
ra tU mOt mdy tinh d€ ki€m tra tinh lién thong trén lién mang. Néu c6 mot thong
diép trd 10i, diéu d6 bi€u hién rang gilta mdy gbi va mdy nhdn cé thé giao ti€p dugc
vGi nhau. M6t thong di€p « Chuyén hudng » dudc gdi bGi mOt router dén mdy da gdi
g6i tin d€ khuyén cdo vé mOt dudng di tOt hon. Router hién tai van chuyén tiép géi



tin ma né nhan dugc. Thong diép chuyén hudng gilt cho bdng chon dudng cla céc
mdy tinh dudc nhd bdi vi chiing chi can chfa dia chi clla mOt router ma thdi, tham chi
router d6 cung cdp dudng di khong phdi 1a tOt nhat. Daéi khi, sau khi nhan dugc thong
diép chuy€n hudng, thi€t bi géi van si dung dudng di ci.

MOt thong diép vuot qud thGi han dugc gdi bdi moOt router n€u thoi
gian sOng (Time-to-live) cUa g6i tin, tinh bang s6 router hay gidy, c6 gia tri 1a 0. Thoi
gian sOng cla géi tin gitip phong ngla truGng hgp gébi tin dugc gbi di long vong trén
mang va khong bao gi® d€n noi nhan. Router s& b di cdc gbi tin da hét thOi gian sOng.

5.5.6 Giao thttc chon dudng RIP (Routing Information Protocol)
5.5.6.1 GiGi thiéu

RIP 1a gidi thudt chon duOng dOng theo ki€u véctd khodng cich. RIP
dugc dinh nghia trong hai tai li€u 12 RFC 1058 va Internet Standard 56 va dugc cap
nhat bdi IETF — (Internet Engineering Task Force). Phién ban th(* 2 cla RIP dugc
dinh nghia trong RFC 1723 vao thang 10 nim 1994. RIP 2 cho phép céc thong diép
cUa RIP mang nhi€u thong tin hon d€ s dung coO ché chlng thuc don gidn ddm bdo
tinh bdo mat khi cdp nhat bang chon dudng. Quan trong nhat 1a RIP 2 ho trg mat na
mang con, tinh niing thi€u trong RIP ban dau.

5.5.6.2 Van dé cap nhat dudng di (Routing Update)

RIP g@i ciac Thong di€p cap nhat chon duOng (routing-update messages) dinh ky
va khi hinh trang mang bi thay d6i. Khi m0t router nhan dugc mOt Thong di€p cap
nhat chon dudng cé chla nhitng thay dGi trong mOt muc tU, né s& cdp nhat bang
chon duGng cla né d€ th€ hién dudng di mdGi. PO dai dudng di mGi s€ dugc ting
1én 1 va router g@i trd thanh next hop cla dudng di vira cap nhat. Khi cap nhat xong
bang chon duOng cla minh, router sé€ g&i ngay thong di€p cap nhat chon duGng cho
cdc router lang giéng khdc trén mang.

5.5.6.3 Thudc do duong di clia RIP

RIP s dung mOt thudc do dudng di 1a s6 lugng mang trung gian (hop count)
gilta mang g@i va mang nhan géi tin. MOi hop trén dudng di tl noi gdi dén noi nhan
dugc gan mOt gia tri, thong thudng 1a 1. Khi mOt router nhan mOt thong di€p cap
nhat chon duGng ¢6 chlfa mOt mang dich md&i, hay duOng di mdi, router cOng thém 1
vao gid cUa duOng di nay va dua vao bang chon dudng cla né véi next hop la dia chi
IP cUa router vUa goi.

5.5.6.4 Tinh 6n dinh cGa RIP
RIP dé phong truGng hop vach dudng 1ong vong bang cich gidi han sO hop t0i

da tU mdy g6i dén mdy nhan 12 15. N€u mOt router nhan dugc mOt dudng di mGi tUr
lang gi€ng g6i sang, sau khi cOng 1 vao gid cla duGng di thi n6 1én dén 16 thi xem



nhu dich dén nay khong dén dugc. Di€u niy cé nghia 1a gidi han dudng kinh mang
st dung RIP phdi nho hon 16 router.

5.5.6.5 BO dém thoi gian cGa RIP (RIP Timer)

RIP st dung mOt bd d€m thdi gian sO d€ di€u hoa hi€u ning cla né. N6 bao
gOm mOt BO d€m thdi gian cdp nhat chon duGng (routing-update timer), mOt BO dém
thOi gian qua han (route-timeout timer) va mOt BO dém thGi gian x6a dudng di (route-
flush timer). BO d€m thdi gian cdp nhat chon dudng theo ddi khodng thdi gian dinh
kY cdp nhat chon duOng, thong thudng 1a 30 gidy. MOi muc tU trong bang chon
duong c6 mOt b0 dém th0i gian qud han gan v&i né. N&u thGi gian nay troi qua, duGng
di twong Ung dugc danh ddu 1 khong con ding nlra, tuy nhién né van dugc gilra lai
trong bang chon dudng cho dén khi bd dém thGi gian xéa dudng di qua han.

5.5.6.6 Dinh dang géi tin RIP

Géi tin cUa RIP gOm c6 chin truGng nhu hinh sau:
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Trong do:

Command—Xi4c dinh 14 géi tin yéu cau hay trd 10i. MOt géi tin yéu cau s& yéu cau
mOt router g&i tat cd hay mOt phan clia bang chon dudng. Mot trd 10i c6 thé 1a mot
thong diép cap nhat chon dudng dugc gdi theo dinh ky hodc 1a mOt trd 18i cho mOt
yéu cau. Thong di€p trd 10i chlra cdc muc tU cUa badng chon dudng. Cic bang chon
dudng 16n c6 thé dugc gbi di trong nhiu thong diép.
Version number—M® ta phién ban RIP dugc s(f dung dugc thi€t k€ d€ cho phép RIP
dung vGi nhi€u giao thUc khic nhau. Néu s dung giao thlc IP, thi c6 gi4 tri 1a 2.
Address—MBb t3 dia chi IP cho muc tU (dich dén).
Metric—Gi4d cla dudng di
Luu §: C6 th€ cho phép dén 25 th€ hién cla cic truOng AFI, Address va Metric
xudt hién trong cing mdt géi tin RIP. Tlc c¢6 thé mo td 25 dich dén trong chi mOt
g6i tin RIP.

5.5.6.7 Pinh dang cla géi tin RIP 2

RIP 2 dugc md ta trong RFC 1723 ¢6 dinh dang g6i tin nhu hinh dudi day:

1-achkal 1 -zl el 2-0ci0d 2-actal -l a-palel d-0caed d-aebal B
Camimand VBTSN urusad AF| rLle felwor submai et mielin:
fiakd riwnkiar fiald fiakd iag arkiress mgsk hap figdd
figdd figld fisld fiald =T

RIP 2 c6 mOt s0 truOng mdi so v&i RIP 1a:



Unused—Co gid tri 1a 0.

Address-family IDentifier (AFI)—Mb td ho dia chi dugc st dung. Piém khic
so v3i RIP 13, n€u AFI cla muc tU du tién trong géi tin c6 gia tri 1a OxFFFF,
thi cdc muc tU con lai ch(ra thong tin vé chlng thuc. Hién tai chi st dung
phudng phap chlng thuc dua trén mat khdu don gidn.

Route tag—Cung cdp mOt phuong thlc d€ phan biét gilta cic duOng di bén
trong (RIP hQc dugc) va cdc duOng di bén ngoai (do cdc giao thUc khic hQc
duagc).

IP address—Dia chi IP cUa dich dén.
Subnet mask—Mat na cho dia chi dén. Néu bang 0 thi khong md td mat na.
Next hop—Dbia chi IP k€ ti€p can chuyén géi tin di.

Luu y, tOi da mOt géi tin RIP c6 th€ mo ta 24 dudng di, do c6 1 muc tU trong géi tin
dugc ding d€ mo td mat khau.

5.5.7 Giai thudt vach dudng OSPF
5.5.7.1 Gi6i thiéu

Gidi thuat dudng di ngan nhat dau tién OSPF (Open Shortest Path First) dugc
phét tri€n cho cdc mang sU dung giao thlc IP bdi nhém lam viéc cho giao thlc IGP
(Interior Gateway Protocol) cUa IETF (Internet Engineering Task Force). Nhém nay

dUoc hinh thanh vao nam 1988 d& thiét k& Giao thUc bén trong cUa khau 1GP dua
trén gidi thudt tim dudng di ngan nhat dau tién SPF (Shortest Path First) d€ s dung
trong mang Internet. OSPF c6 hai dac trung chinh. Pac trung th( nhat d6 1a mot giao
thUc md, c6 nghia 1a ddc td cUa n6é thudc vé pham vi cong cOng. OSPF dugc ddc
ta trong RFC 1247. Pac trung th( hai cUa OSPF la né dua vao giao thUc SPF, doi khi
con gO0i la gidi thudt Dijkstra. OSPF 12 mOt giao thlc vach duOng thudc loai
Trang thai nOi két, trong d6 moi router s& phdi gbi cic thong tin quang cdo vé
trang thai LSA (Link-State Advertisements) nOi két clla minh cho cic router con lai
trong cung mOt khu vuc (area) cUa mOt mang c6 cau tric th( bac. Thong tin V€ céc
giao dién dugc gan vao, cic thudc do duge st dung va cdc thong s6 khic dugc dua
vao trong cdc LSA . MOi router s€ thu thdp thong tin vé trang thii nOi két cla céc
router khéc, tUf d6 xay dung lai hinh trang cUa mang, va s dung gidi thuat Dijkstra
dé€ tim dudng di ngan dén cdc nit con 1ai.

5.5.7.2 Vach dudng phan cap (Routing Hierarchy).

Khong gibng nhu RIP, OSPF c6 th€ van hanh v&i mdt cdu tric phan cdp. Thuc
th€ 16n nhat cla cdu tric nay 1a hé thOng tU tri (AS - Autonomous System), dé 1a mOt



tap hop cdc mang dudi mOt su quan ly chung va cling chia s& modt chi€én lugc vach
duong chung. OSPF 13 mOt giao thlc vach dudng bén trong mi€n (Intra Autonomous
System hay Interior gateway protocol) mac du né c¢6 kha ning khd ning nhan/gdi céc
duOng di tU/dén cic AS khdc.

MOt AS c6 th€ dugc phan chia thanh mdt s6 cic khu vuc (Area), d6 1a mOt
nhém cidc mang k€ can nhau (lang gi€ng) cling cdc mdy tinh trén cdc mang dé. Céc
router v&i nhi€u giao dién c6 th€ tham gia vao nhi€u khu vuc. Nhiing router nay dugc
g0i 12 B6 chon duOng dudng bién khu vuc (Area Border Router), c¢6 nhiém vu duy
tri cO s3 d{f li€u vé hinh trang mang riéng rOi cho tUng khu vuc.

MOt coO sG dit 1iéu hinh trang mang 12 mOt blc tranh tOng th€ vé mang trong
mOi quan hé vdi cic router. MOt c0 s d li€u hinh trang mang luu gilt mOt tap hop
cdc LSA nhan dugc tUr c4c router trong cing khu vuc. B&i vi cédc router trong cling
mOt khu vuc chia sé thong tin cho nhau nén ching c6 c0 s& d{r liéu hinh trang
mang vé khu vUc ma chiing dang thuQc vé& hoan toan giOng nhau .

Luu y: Khdi niém mién (domain) dd6i khi dugc s dung d€ mo ta mot
phan cla mang ma trong d6 tat cd cic router ¢ cing cO s& d{t 1iéu hinh trang mang

hoan toan gi®ng nhau. Tuy nhién thong thuOng Domain dugc diing nhu 12 mOt AS.

Hinh trang cUa mOt khu vuc thi khong thdy dugc dbi v3i cac thuc th€ bén ngoai
khu vuc. Bang cich gilt hinh trang mang phan tich gilta cdc khu vuc, OSPF tao ra it
giao thong trén mang hon so v4i truOng hgp AS khong dugc phan chia khu vutc. Viéc
phan chia khu vUc tao ra hai ki€u vach dudng khac nhau tuy thuOc vio dia chi mdy gdi
va mdy nhan nam cing khu vuc hay khic khu vuc. Vach dudng bén trong khu vuc
(Intra-Area) s& dugc dung dén khi dia chi nhan va dia chi gdi nam trong ciing mOt khu
vUc va Vach dudng lién khu vuc sé dugc st dung dén khi ching ndm & nhlng khu
vuc khic nhau. PuOng truc cUa OSPF thi ddm trdch vi€c phan phat thong tin vach
dudng gilta cac khu vuc. Dulng truc ndy bao gOm tat cd cic BO chon dudng
dudng bién khu vuc, cic mang khong thubc vao cdc khu vuc khic va cic router gan

vao chuing.



ouber &
9
. Hz2 | Houter 7
,  W—
Rauter 1 Routar 2 | W
r";"n-_ r?.—’;—- E ’
@ 3 = ~
\, ’ b
\,
N,
-
\ Router %
Araa 2
E":‘ﬂ; |
-, = e
Router 3™, i Tl =
. P .
., - '
Area 1 ", 7 RAoutar & /Hnu:a- 10
, )
a ecnnemiii 4 ;
T Lt
‘Iﬂ_:' . 00— o _:i
“Touler 4 ouler 11
=5 g
~,
Bouter & Haoutar 12
\ H1
E'ﬂ_.‘;-'r:'-— ........
AubanomaLs system (AS) Area 3 ]

Hinh 5.11 — Kién triic mang phan cap trong OSPF

Vi du: Trong hinh trén, c4c router 4, 5, 6,10,11 va 12 hinh thanh nén duc‘mg
truc. N€u mdy H1 trong khu vuc 3 mudn g6i mOt géi tin cho mdy H2 & khu vuc 2, thi
g6i tin s& dugc g@i dén router R13, dén lugc R13 chuyén géi tin sang cho router
R12, rOi chuyén ti€p cho R11. Sau d6 R11 sé& chuyén géi tin theo duOng truc dén
b0 chon dudng dudng bién R10 ndi chiu trach nhi€m chuyén géi tin trong khu vuc
(qua céc router R9, R7) va cu0i cling dén dugc mdy nhan H2.

Puong truc ciing 13 mOt khu vuc OSPF, vi thé tat cd cdc router nam
trén mang dudng truc ciing s& dung ciing mOt thU tuc va gidi thuat d€ Iuu trf thong
tin vach duOng trén mang dudng truc. Hinh trang clUa dulng truc thi khong thdy
dugc d6i vGi cac router nam bén trong mOt khu vuc.

Céc khu vuc dugc dinh nghia theo ciach cla dulng truc c6 th€ khong phai la
cdc mang lang giéng cla nhau. Trong truOng hgp nay, viéc két ndi cla dudng truc
phdi thuc hién thong qua cdc dudng nOi két do (Virtual Link). Pudng ndi két do
dugc hinh thanh gilra nhiing router trén duOng truc va cdc khu vUc khong phai dudng
truc va van hanh nhu th€ gita ciing c6 mOt dudng noi két truc ti€p.

5.5.7.3 Pinh dang géi tin (Packet Format)

Tat cd céc géi tin OSPF dugc bat ddu véi mOt tidu dé 24 bytes dugc mo ta nhu
hinh dudi day
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Hinh 5.12 — Cau triic géi tin OSPF
Y nghia cdc truOng dudc mé ta nhu sau:
Version number—Nhan dang phién ban OSPF dugc sU dung.
Type—Nhan dang ki€u géi tin OSPF, 12 mt trong sO cic ki€u sau:
Hello—Thiét 1ap va duy tri mOi quan hé vdi cic lang giéng.

Database description—Mo6 ta ndi dung cUa cO s d{ liéu hinh trang mang.
Cic thong di€p loai nay dugc trao d0i khi mOt lang gi€ng mGi xudt hién.

Link-state request—Nh{ng mau yéu cdu vé c0 sd dit liéu hinh trang mang tU
lang giéng. Cic théng diép nay dugc gdi di sau khi mOt router phét hién rang
mOt phén trong cO s@ dit li€u hinh trang mang cla né di bi 16i thoi
khong con diing thuc té nita.

Link-state update—Trd 10i cho cdc link-state request packet. Cdc thong
di€p nay ciing dugc sU dung cho qua trinh phan phét cdc LSA binh thuOng..

Link-state acknowledgment—B4o nhan cho mOt link-state update packets.

Packet length—M5 ta chi€u dai cla géi tin, tinh luén ca phan tiéu d€, bang
don vi bytes.

Router ID—Nhan dang cUa router g&i gbi tin.
Area ID—Nhan dang cUa khu vuc ma géi tin thuQc vé.
Checksum—TGng ki€m tra 10i cUa géi tin.

Authentication type—Ch(ra ki€u chlUng thuc. Tat cd cic thong tin trao dGi
trong OSPF phdi dugc chiUng thuc.

Authentication—ChUra céc thong tin chUng thurc.

Data—ChUra thong tin cUa 18p phia trén.

5.5.8 Gidi thudt vach duong BGP (Border Gateway Protocol)
5.5.8.1 GiGi thiéu

BGP la giao thUc vach dudng lién viing (inter-autonomous system). BGP dugc
s& dung d€ chia s€ thong tin chon duOng trén mang Internet va la giao thltc dugc s(
dung d€ vach dudng gilta nhing nha cung cap dich vu Internet. Mang cla cic cong



ty, cdc truOng dai hoc thuOng s dung cdc giao thUc vach duOng bén trong clra
khdu (IGP-Interior Gateway Protocol) nhu' RIP hodc OSPF d€ trao d0i thong tin chon
dudng gilta cdc mang cla ho. Nhiing khich hang ndi két dén c4c ISP va cic ISP sU
dung BGP d€ trao d6i dudng di vGi ho.

Khi BGP dudgc st dung gilta cdc viing tU tri, thi giao thUc dugc bi€t dén nhu la
giao thUc BGP bén ngoai BGP (EBGP - External Border Gateway Protocol). Néu mOt
nha cung cdp dich vu s dung BGP dé€ trao d6i gilta cdc bO chon duOng bén trong mot
viing tU tri thi n6 dugc bi€t dén nhu 13 giao thUc BGP bén trong (IBGP - Internal
External Border Gateway Protocol).
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Hinh 5.13 — Phan biét gi(ra IBGP va EBGP

BGP 12 mét giao thUc chon dudng manh va c6 khd ning m& rOng tOt, vi thé né
dugc dung cho mang Internet. Badng chon dudng cla BGP c¢6 thé chfa dén hon 90.000
duOng di.

Bén canh d6, BGP ho trg co ché vach dudng lién mién khong phan 16p CIDR
d€ gidm kich thudc cla bang chon dudng cho mang Internet. Vi du, gid si rang
mOt ISP s& h(tu khoi dia chi IP 195.10.x.x tU khong gian dia chi 1&6p C cUa chudn phan
16p hoan toan. KhOi dia chi nay bao gdm 256 dia chi 16p C t&r 195.10.0.0 dén
195.10.255.0. Gid sU rang ISP gan mOi khach hang mOt dia chi mang. Néu khong c6
CIDR, ISP phdi quang b4 256 dia chi niy sang cic BGP lang gi€éng. Néu c6 CIDR,
BGP chi can g6i phan chung cla 256 dia chi mang nay, 195.10.x.x, sang cidc BGP ling
giéng. Phan chung nay chi tuong Ung chi v&i mot dia chi IP & 18p B truyén thOng di€u
nay cho phép gidm dugc kich thudc cla bang chon dudng clla BGP.

Cic liang giéng BGP trao dGi toan b0 thong tin chon dudng khi nGi k&t TCP
gilra chiing dugc thi€t 1ap 14n dau tién. Khi phat hién hinh trang mang bi thay
ddi, bd chon dudng BGP s& g3i cho céc lang giéng clia né nhiing thong tin lién
quan dé€n chi nhing dudng di vUa bi thay d6i. C4c b0 chon dudng BGP khong gGi
dinh ky thong tin cap nhat dudng di va nhltng thdng tin cap nhat duOng di chi ch(ra
cac duOng di tdi Uu dé€n mOt dich dén.



5.5.8.2 C4c thudc tinh cila BGP

Céc dudng di duge hoc bdi BGP ¢6 gan cic thubc tinh dudc s dung d€ xac
dinh duGng di tOt nhat d&n mOt dich dén khi tOn tai nhi€u dudng di dén dich dén
dé. GOm c6 céc thuQc tinh nhu:

Trong lugng (Weight)

Tham khdo cuc b0 (Local preference)
Multi-exit discriminator

Origin

AS_path

Next hop

Community

ThuOc tinh trong luwgng (Weight Attribute)

Trong 1ugng 13 moét thudc tinh dugc dinh nghia bdi Cisco, n6 c6 tinh chat cuc
b0 dbi vGi mOt router. NEu moOt router bi€t dugc nhi€u hon mot dudng di dén mot
dich dén thi dulng c6 trong 1Ugng 18n nhat sé dugc tham khdo dén.

Trong sO d0 dudi diy, Router A nhdn mOt thong bdo vé 172.16.1.0 tU cic router
B va C. Khi A nhan dugc thong bdo tU B, trong 1ugng clla duGng di dugc dat la 50.
Khi A nhan dugc thdng bdo tU C, trong lugng dudng di dugc dat 1a 100. CA hai
duOng di dén mang 172.16.1.0 déu dugc Iuu trong bang chon dudng BGP cung vGi
trong 1UQng tuong Ung. Pudng di c6 trong lugng 16n nhat sé dugc cai dat vao bang
chon duGng cla giao thUc IP.

1721610024
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Hinh 5.14 — SU dung thuOc tinh weight trong BGP

ThuOc tinh tham khdo cuc bO (Local Preference Attribute)

ThuOc tinh tham khdo cuc bd dudc si dung d€ tham khdo dén moOt 16i thodt
(exit) t&r hé thOng tu tri cuc bO. Khong giOng nhu thuOc tinh trong 1ugng, cic thudc
tinh tham khdo cuc b0 dugc lan truyén trén tat cd cic router cla hé thOng tu tri cuc



bO. N€u c6 nhi€u 10i thoat tU hé thOng tu tri, thuOc tinh tham khdo cuc b0 dugc
dung d€ géan 10i thodt cho mOt dudng di xdc dinh.

Nhu hinh phia dudi, AS 100 nhan dugc 2 thong tin cap nhat dudng di cho
mang 172.16.1.0 tu AS 200. Khi Router A nhan thong tin cap nhat dulng di
cho mang 172.16.1.0, thuOc tinh tham khdo cuc bd tuong Ung sé dugc dat I1a 50. Khi
Router B nhan thong tin cap nhat dudng di cho mang 172.16.1.0, thuQc tinh tham khao
cUc b0 tuong Ung sé& dugc dat 1a 100. C4c gid tri tham khdo cuUc b0 nay sé dugc trao
dGi gilta cdc router A va B. BGi vi Router B c¢6 sO tham khdo cao hon cla Router A,
nén router B s& dugc s dung nhu 1a 10i thoat ra ngoai AS 100 d€ dén duoc mang
172.16.1.0 trong AS 200.
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Hinh 5.15 — SU dung thuQc tinh Local Preference trong BGP
BO chon lua da 10i thoat (Multi-Exit Discriminator Attribute)

BO chon lua da 10i thoit (MED - Multi-Exit Discriminator) hay con goi la
thuQc tinh thudc do (metric attribute) dugc st dung nhu 132 mOt 10i dé nghi doi cho
mOt AS bén ngoai hiy tham khdo dén nhlng thudc do v€ cic duOng di dang dudgc
g@i dén. Thuat nglr dé nghi dugc st dung bdi vi AS bén ngoai dang nhan MED c6
th€ s dung céc thuQc tinh khic d€ chon dudng di so v&i AS gdi thong tin cap nhat
dulng di.

Vi du: Nhu hinh 5.16, Router C dang qudng b4 duOng di dén mang 172.16.1.0
vGi metric 12 10, trong khi Router D thi dang qudng b4 duOng di dén mang
172.16.1.0 v&i metric 1a 5. Gia tri thdp hon clUa metric s€ dugc tham khdo dén
vi th& AS 100 sé& chon router D d€ di dén mang 172.16.1.0 trong AS 200. Va céc
MED sé dugc quang ba trong toan AS 100.
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Hinh 5.16 — SU dung thuOc tinh Multi-Exit Discriminator trong BGP

Thu®c tinh gbc¢ (Origin Attribute)

ThuOc tinh gbc thé hién cach th(c ma BGP da hoc mOt dudng di ddc biét.
ThuOc tinh gdc c6 th€ c6 mOt trong ba gid tri sau:

IGP: Buong di nam bén trong mOt AS. Gi4 tri nay dugc thiét 1ap bang 1énh
cau hinh cho router clla mang d€ dua dudng di vao trong BGP.

EGP: buOng di dugc hoc thong qua giao thlic BGP bén ngoai.

Incomplete: GOc cUa duGng di thi khong dugc biét hodc dugc hoc bang mot
cich thlUc ndo khic. MOt gbc khong hoan chinh xdy ra khi mOt dulng di
dugc phan phoi 1ai cho ciac BGP.

Gia tri dudng qua hé thdng tu tri (AS_path Attribute)

Khi mOt théng tin quang ba dudng di chuyén qua mdt hé thOng tu tri, sO
cla hé thOng tu tri dugc dua vao trong danh sich c6 th(r tu cdc AS ma thong tin
quang bd duOng di nay da di qua. Hinh dudi diy md td truOng hgp trong d6 mot
duOng di thi dugc gbi xuyén qua ba hé thOng tu tri.

AS _path 2,1

........................ -
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Hinh 5.17 — S& dung thulc tinh AS_path trong BGP



AS 1 dinh vi duGng di d€n mang 172.16.1.0 va qudng ba dudng di nay dén AS 2
va AS 3 véi gia duOng di qua hé thOng tu tri 1a {1}. AS 3 s& quang ba trd 1ai AS 1
vGi gid dudng di qua hé thdng tu tri 1a {3,1} va AS 2 s& quang b4 trd 1ai AS 1 v4i gia
qua hé thOng tu tri 1a {2,1}. AS 1 sé tU chOi cdc dudng di nay khi AS phat hién ra s
hi€u cla né nam trong théng tin quang ba dudng di. Pay chinh 13 cd ch€ ma BGP s
dung d€ phét hién cdc vong quan trong dudng di.

AS 2 va AS 3 g6i duOng di dén cdc AS khic vGi sO hi€u cUa chiing dugc dua
vao thubc tinh dudng di qua hé thOng tu tri. Cdc dudng di nay s& khong dudc cai
vao bang chon duGng cUa giao thUc IP bdi vi AS 2 va AS 3 da hoc mot
dudng di d€n mang 172.16.1.0 tU* AS 1 vGi mOt danh sich céc hé thOng ty tri 12 ngan
nhat.

Thudc tinh budc ké ti€p (Next-Hop Attribute)

Gia tri thuc tinh k€ ti€p cla EBGP 1a mOt dia chi IP dugc si dung d€ dén
dugc router dang gGi thong tin quang ba. DOi v&i cic lang giéng EBGP, dia chi budc
k€ ti€p 1a dia chi IP cla ndi két gilra cic lang gi€ng. POi v&i IBGP, dia chi budc ké
cUa EBGP dugc dua vao mOt AS nhu minh hoa dudi day:
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Hinh 5.18 — SU dung thudc tinh Next-Hop trong BGP

Router C qudng bd dudng di d€n mang 172.16.1.0 v&i budc k€ tiép 1a 10.1.1.1.
Khi router A truy€n ba dudng di nay trong AS cUa nd, thdng tin vé€ budc k€ ti€p ra
bén ngoai AS hién tai van dugc gir 1ai. Néu router B khong c¢6 thdng tin chon dudng
lién quan dén budc k€ ti€p niy, duOng di s€ bi hly bd. Chinh vi thé, di€éu quan
trong 14 can phdi c6 mOt IGP van hanh bén trong mOt AS d€ truyén tai ti€p thong tin
vé dudng di dén budc k€ tiép

Thu®c tinh cdng dOng (Community Attribute)

Thubc tinh cOng ddng cung cdp mdt phuong tién d€ nhém cic dich dén lai vGi
nhau thanh cdc cOng dOng ma dua viao d6 cic quy€t dinh chon dudng dugc dp
dung. Ban d6 duong di dugc st dung d6i vdi thuOc tinh cOng dOng. Céac thuOc tinh
cOng dbng dugc dinh nghia trudc gdm c6:



no-export: Khong quang ba duOng di nay dé€n cic lang giéng EBGP.

no-advertise: Khong quang bd duOng di nay d€n bat kY lang gi€ng nao.

internet: Quang ba dudng di nay dén cOng dOng Internet .

Hinh dudi diy minh hoa cho cOng dbng no-export. AS 1 quang bd mang
172.16.1.0 dén AS 2 v&i thuOc tinh cOng ddng no-export. AS 2 s€ truyén duOng di
ndy trong AS 2 nhung s€ khong g&i n6 dén AS 3 hodc bat ky mbt AS khic.

172610024
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Hinh 5.19 — S& dung thuOc tinh community trong BGP

Hinh dudi diy minh hQa trudng hgp AS1 quang b4 mang 172.16.1.0 dén AS 2
vGi thuQc tinh cOng dOng la no-advertise. Router B trong AS 2 s& khong qudng ba
thong tin nay dén bat ky router nao khc.
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Hinh 5.20 — SU dung thuQc tinh no-advertise trong BGP

Hinh dudi day minh hoa cho thuQc tinh cOng dbng Internet. Khi d6 s& khong c6
gi0i han vé cic router s€ nhan dugc thong tin quang ba nay tU AS 1.
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Hinh 5.21 — SU dung thuOc tinh Internet trong BGP
5.5.8.3 Chon lua duong di trong BGP (BGP Path Selection)

Mot router BGP c6 khd ning nhdn nhi€u thong tin qudng ba dudng di cho ciing
mOt dich dén tU nhi€u ngubn khic nhau. BGP chon lua mOt duGng di trong sO
chiing nhu 1a duGng di tOt nhat. Khi mét dudng di dugc chon, BGP dat duGng di
ndy vao trong bang chon dudng cla giao thlc IP va gdi dudng di nay dé€n cic lang
giéng cla né. BGP st dung cdc tiéu chudn sau, theo th(r tu dugc liét ké, d€ chon
dudng di dén mot dich dén nao dé:

Néu budc ké ti€p trong dudng di khong thé dén dugc, loai bd thong tin cdp
nhat duOng di nay.

Tham khdo dén céc dudng di c6 trong 1UQng 16n nhat.

Néu c6 nhi€u dudng di c6 trong IUgng 16n nhat bang nhau, dudng di ¢ thudc
tinh tham khdo cuc b0 16n nhat s€ dugc chon.

Néu cic thubc tinh tham khdo cuc bd 1ai gibng nhau, duong di c6 gbc 1a router
BGP hién tai dugc chon lua.

Néu khong c6 dudng di v&i gbc xudt phat 1a router hi€n tai, tham khdo dén
duong di di qua cc AS ngan nhat.

Néu tat cd cdc dudng di c6 ciing sO AS, tham khdo dén dudng di v&i ki€u xudt
phat nh® nhat (VGi IGP thi thdp hon EGP, va EGP thi thap hon khong hoan
chinh).

Néu mi cUa gbc giOng nhau, tham khdo dén dulng di cé thulc tinh
MED thap nhat..

Néu cling MED, tham khdo dén cic dudng di ra bén ngoai hon 1a dulng
di bén trong.

Néu van ciing dudng di thi tham khdo dén cic duOng di xuyén qua mOt IGP
lang giéng gan nhat.



Tham khdo dén dulng di c6 dia chi IP thap nhat nhu dugc dac td bdi sO
hi€u cUla c4c router BGP.



Chuong 6: Mang cuc bo do (Virtual LAN)

Muc dich: Chuong nay nham gidi thi€u cho ngudi doc nhitng van dé sau:
Vai trd cla VLAN
Vai tro cla Swicth trong VLAN
Lgi ich cla VLAN

Cac mo hinh cai dat VLAN: dua trén c6ng, tinh, dOng
6.1 Gibi thiéu

MOt mang LAN do (VLAN) dugc dinh nghia nhu la mOt ving quang bd
(broadcast domain) trong mOt mang sU dung switch. Ving quang ba 12 mOt tap hop
céc thi€t bi trén mang ma né s€ nhan cic khung qudng ba dugc g6i di t mOt thiét bi
trong tap hgp d6. Céc viing quang ba thuGng dugc gidi han nhd vao cdc router, bGi vi
cdc router khong chuyén ti€p céc khung quang ba.

MOt sO switch ¢6 hO trg thém tinh ning VLAN nhG dé c6 th€ dinh nghia mbt
hay nhi€éu VLAN trong mang. Khi mOt switch hd trg nhi€u VLAN, khung qudng b4
trong mOt VLAN s€ khong xudt hién trén cdc VLAN khéc.

Viéc dinh nghia cic VLAN cho phép nha quan tri mang xiy dung cdc ving
quang bd véi it ngu0i dung trong mOt ving quang ba hon. Nhd d6 ting dugc bing
thong cho ngudi dung. Céc router ciing duy tri su' tich biét cla cdc ving dung do
bang cach khéa cdc khung qudng ba. Vi th€, giao thong gilta cdic VLAN chi duoc
thuc hién thong qua mbt bd chon dudng ma thdi. Thong thudng, mbi mang con
(subnet) thuGc v&€ mOt VLAN khéc nhau. Vi th€, mOt mang vGi nhi€u mang con sé€ c6
th€ c6 nhiéu VLAN. Switch va VLAN cho phép nha qudn tri mang gan nhitng nguoi
ding vao cdc viing qudng bd dua trén yéu cau cong viéc clUa ho. Diéu nay cho phép

tri€én khai cic mang v4i mc d6 mém déo cao trong van dé quan tri.

SU dung VLAN c¢6 céc 10i ich sau:

Phén tich cdc viing quang ba d€ tao ra nhi€u bing thong hon cho ngudi st dung
Ting cuOng tinh bdo mat bang cich cd 1ap ngudi sU dung dua vao kY thudt cla cdu
no0i.

Tri€n khai mang mOt cich mém déo dua trén chlc ning cong viéc cla ngudi ding
hon 1a dua vao vi trf vat 1y cla ho. VLAN c6 th€ gidi quy€t nhiing van dé€ lién quan

dén viéc di chuyén, thém va thay dGi vi tri cdc mdy tinh trén mang.

6.2 Vai tro cUa Switch trong VLAN

Switch 12 mOt trong nhlng thanh phan cOt 106i thuc hién viéc truyén



thong trong VLAN. Chiing 12 di€m n6i két cic tram ddu cubi vao gian hoin chuyén
cUa switch va cho cdc cubc giao ti€p dién ra trén toan mang. Switch cung cdp
mOt cO ché thong minh d€ nhém nhitng ngudi diing, cic cBng hodc cic dia chi ludn
1y vao céc cOng dOng thich hgp. Switch cung cdp mOt cG ché thong minh d€ thuc
hién cdc quy€t dinh 10c va chuyén ti€p cac khung dua trén cic thudc do clla VLAN
dugc dinh nghia b&i nha quan tri.

Ti€p can thong thudng nhat d€ phan nhém ngudi sU dung mang mot cich
luan ly vdo cac VLAN riéng biét la l1oc khung (filtering frame) va nhan dang

khung (frame Identification).

C3 hai kY thudt trén déu xem xét khung khi né dugc nhan hay dugc chuyén ti€p
b&i switch. DUa vao mOt tap hop cdc luat dugc dinh nghia bGi nha qudn tri mang, cic
kY thuat nay xdc dinh ngGi khung phdi dugc gdi di (10c hay la quang ba). Cdc cO ché
di€u khién nay dugc qudn tri tap trung (bang mOt phan mém quan tri mang) va dé
dang tri€n khai trén mang.

6.2.1 CO ché loc khung (Frame Filtering)

Loc khung 132 mOt kY thudt ma né khdo sit cdc théng tin ddc biét trén moi
khung. Y tuGng cUa vi€c 10c khung ciing tuong tU nhu céch théng thudng ma céc
router s& dung. MOt bang 10c¢ dugc thiét 1&p cho mbi switch d€ cung cdp mot co ché
diéu khién qudn tri & mlc cao. N6 c6 thé khdo sit nhi€u thudc tinh trong mbi
khung. Ty thubc vao mUc dd phltc tap cUa switch, ban cé thé nhém ngudi s dung
dua vao dia chi MAC cUa cic tram, ki€u cla giao thlfc 3 tang mang hay ki€u Ung
dung. Cdc muc tU trong bang 10c s& dudc so sdnh v&i cic khung can 10c bGi switch va
nhQ d6 switch s€ ¢ cac hanh dOng thich hgp.

Switches share address table

dress| VLAN

L ATd2
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..8181
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Hinh 6.1 — VLAN s dung cO ché 10c khung
6.2.2 CO ch@ nhan dang khung (Frame Identification)

CO ché€ nhan dang khung gdn mOt sO nhan dang duy nhat dugc dinh nghia bdi
ngUOi dung cho tUng khung. Ky thuat nay dugc chon bdi IEEE vi né cho khd ning
md rOng tOt hon so v&i kY thudt 1oc khung.

CO ché nhan dang khung trong VLAN 12 mot ti€p cdn ma & d6 dugc phat trién



dac biét cho cic cudc giao ti€p dua vao switch. Ti€p can nay dat mot bd nhan dang
(Identifier) duy nhdt trong tiéu dé cUa khung khi né dugc chuyén ti€p qua truc xuong
sOng cUa mang. BO nhdn dang nay duodc hi€u va dugc phan tich bdi switch
trudc bat ky mot thao thic qudng ba hay truyén dén cédc switch, router hay céic
thi€t bi ddu culi khdc. Khi khung ra khdi duOng truc clia mang, switch gd bd nhén
dang trudc khi khung dugc truyén dén mdy tinh nhan. Ky thudt nhan dang khung
dugc thuc hién & tang 2 trong md hinh OSI. N6 doi hdi mOt it x( Iy va cdc nd luc
qudn tri.

6.3 Thém méi, xéa, thay d6i vi tri nguoi st dung mang

Cdc cO quan xi nghiép thuOng hay sdp x€p lai t0 chlic cla minh. Tinh trung
binh, c6 tUr 20% dén 40% cic tic vU phdi di dOi hang nim. Viéc di dOi, thém va thay
d6i 1a mot trong nhitng van dé dau dau nhat cla cdc nha quan tri mang va tOn nhi€u
chi phi cho cong tic qudn tri nhat. Nhiéu su di dOi doi hdi phai di 1ai hé thOng day cép
va hau hét cdc di dOi déu can phdi d4nh dia chi m&i cho cdc mdy tram va cdu hinh 1ai
cdc Hub va cdc router. VLAN cung cap mOt cO ché hiéu qud d€ di€éu khi€én nhimg thay
d0i nay, gidm thiéu cic chi phi lién quan dén vi€c cdu hinh 1ai Hub va céc router.
Cic ngu0i diung trong cic VLAN c6 th€ chia s€ cling mOt mang v&i cling mOt dia
chi mang / mang con ma khdng quan tam d€n vi tri vat 1y cla ho.

Khi ngudi sU dung trong mOt VLAN di dOi t vi trf ndy dén vi tri khac, do ho
van G trong VLAN trudc d6 nén dia chi mang clia méy tinh ho khong can phai thay
d0i. Nhitng thay dGi vé€ vi tri ¢6 thé thuc hién mot cach dé dang bang cdch gan may
tinh vao mOt cOng mdi cla switch ¢c6 hd trg VLAN va cdu hinh cho cOng nay thudc
VLAN ma trudc d6 mdy tinh nay thubc ve.

K J , - '. - 1
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Hinh 6.2 — Dinh nghia VLAN

6.4 Han ché truyén quang bd.

Giao thong hinh thanh tU cdc cuQc truyén quang b4 xdy ra trén tat cd cdc mang.
Tan sudt truyén quang ba tiy thulc vao tUng loai Ung dung, tUng loai dich vu, s
lugng cdc nhanh mang luan 1y va cdch thlc ma cdc tai nguyén mang nay dugc su
dung. Mac du cdc Ung dung da dugc tinh chinh trong nhling nim gan day d€ gidm bot



s0 1an truyén quang ba ma né tao ra, nhi€u Ung dung da phuong tién mdi da dugc
phét tri€n ma né tao ra nhi€u culc truyén quang ba hodc truyén theo nhém.

Khi thi€t k€ mang can chd y dén phuong phip d€ han ché lai van dé qudng
ba. MOt trong nhitng phuong phap hi€u qua nhat la thuc hién vi€éc phan doan mang
mOt cdch hop 1y vGi su bdo vé cla cdc blc tudng 1Ua (firewall) d€ tranh nhitng van dé
nhU sy héng héc trén mOt nhdnh mang s& dnh hudng dén phan con 1ai clla mang.
Vi thé€ trong khi mOt nhanh mang bi bdo hoa do céc thong tin quang b4 tao ra thi phan
con 1ai s& dugc bdo vé khong bi dnh hudng nhO vao blc tuOng 1Ura, thong thudng

dugc cai dat trong cdc router.

Broadcast Firewalli

Hinh 6.3 — VLAN ngin ngUa thong tin quang b4

Phin nhdnh mang bang tudng 10a cung cdp mOt cO ché tin cdy va gidm tbi
thi€u su bdo hoa tao ra bdi cic thdng tin quang ba nhd d6 cung cap nhi€u hon bing
thong cho cac Ung dung.

Khi c4c nha thi€t k€ chuyén cic mang cla hQ sang ki€n tric st dung switch,
cdc mang trd nén mat di cic blc tudng 1Ua va sU bdo v€ ma cic router cung cap. Khi
khong c6 router dugc dat gilra cac switch, cdc thong tin quang bd (dugc thuc hién &
tang 2) dugc gdi di dén tat cd cic cOng cUa switch. TruGng hgp nay dugc goi la
mang phang (flat)  d6 tOn tai mOt ving quang ba cho toan mang. VLAN 13 mot co
ché hiéu qua d€ md& rOng tinh niing cla cic blc tuOng Ilta trong cic router vio trong
c4c gian hoan chuyén cUa switch va cung cap m6t co ché€ bdo v& mang trudc cic thong
tin truy€n quang ba. Céc blc tudng 10a nay dugc thi€t 1ap bang cich gin cic cOng
cla switch hodc ngudi s dung mang vao cic VLAN ma né c6 th€ thubc moOt
switch hay ndm trén nhi€u switch khic nhau. Cic thong tin quang ba trén mot
VLAN khong dugc truyén ra ngoai VLAN. NhG d6 cdc cOng khic khong phdi nhan
cdc thong tin quang ba tU cidc VLAN khéc. Ki€u cdu hinh nay cin ban di gidm duogc
sU qud tdi do cdc thong tin quang bd tao ra trén mang, danh bing thong cho cdc giao
thong can thi€t cho ngudi sU dung va tranh dUgc su tac nghén trén mang do céc cOn
bdo qudng b4 tao ra. Ban c6 th€ dé dang di€u khién kich thudc cla ving quang bd
bang cich di€u chinh lai kich thudc tOng thé cla cic VLAN, han ché s6 lugng cOng
cUa switch trén mOt VLAN va han ché s lugng ngudi s& dung trén mOt cOng. MOt



VLAN c6 kich thu@c cang nhd thi cang cé it ngudi bi dnh hudng bdi cic thong tin
qudng ba tao ra trong VLAN dé.

6.5 That chat van dé an ninh mang

Viéc s dung mang LAN gia ting v@i ty 1€ cao trong nhitng nim vUa qua. Diéu
nay dan dén c6 nhi€u thong tin quan trong dugc 1Uu hanh trén ching. Céc thong tin
nay can phdi dugc bdo vé trudc nhing truy cap khong dugc phép. MOt trong nhiing
van dé doi véi mang LAN chia sé duOng truyén chung 1a chiing dé dang bi tham nhap.
Bang cich gan vao mOt cOng, mOt mdy tinh cla ngudi diung thadm nhdp cé thé truy
cap dudc tat cd cdc thong tin dugc truy€n trén nhdnh mang. Nhanh mang cang 16n
thi mUc dd bi truy cap thdng tin cang cao, trlr khi ching ta thi€t 1ap c4c cO ché an toan
trén Hub.

Use VLANs
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Hinh 6.4 — VLAN tidng cuOng an ninh mang

MOt trong nhitng kY thudt it tOn kém va dé dang qudn 1y nhét d€ ting cudng
tinh bdo mat 1a phan nhanh mang thanh nhi€u viing quang b4, d€ cho phép nha quan
tri mang han ché s6 1ugng ngudi s& dung trong tUng nhém VLAN va ngin cam
nh(ng ngU0i khac thim nhdp vao ma khong c6 su' cdp phép tUr Ung dung qudn tri cic
VLAN. VLAN vi thé ciing cung cdp cdc bUc tudng Ilfa bdo mat, han ché nhimng
truy cap c6 tinh c4 nhan cUa ngudi ding va ghi nhan dugc nhitng sy thAm nhap

khong mong mudn cho nha quan tri mang.

Cai dat co ché phan doan mang 1a xu hudng hién nay. Cic cOng cUa switch
dugc nhém lai dua vao ki€u cla Ung dung va quyén truy cdp thong tin. Cdc Ung dung
va cdc tai nguyén dugc bdo vé thuOng dugc dat trong mOt VLAN an toan. Céc tinh
ning an toan cao hon c6 th€ dugc dua vao bang cich sU dung danh sich di€éu khién
truy cap (Access Control List) d€ han ché€ viéc truy cdp vao nhém mang nay dua vao
vi€c cdu hinh trén cic switch va router. Cdc han ché€ nay cé th€ dugc thuc hién dua
trén dia chi cUa cic mdy tram, ki€u Ung dung hay ki€u cla giao thUc.



6.6 VWOt qua cdc rao can vat ly

VLAN cung cdp mOt cG ché mém déo trong viéc t0 chlc 1ai ciing nhu thuc
hién viéc phan doan mang. VLAN cho phép ban nhém céc cOng cUa switch va ngudi
st dung vao nhimng cOng dOng cé cing mOt mOi quan tidm. Viéc nhém cic cOng va
ngU0i diing vao nhitng cOng dOng cting mOt mOi quan tim, dugc bi€t dén nhu viéc tG
chlrc cdc VLAN, c6 thé dugc thi€t 1ap vGi mOt switch hodc trén nhi€u switch dugc
n0i 1ai v6i nhau trong mOt cO quan xi nghiép. Bang vi€éc nhém céc cOng va ngudi sU
dung thuQc cdc switch khac nhau, mOt VLAN c6 th€ trdi rOng trén mOt tda nha hay
nhi€u tda nha. Thém vao dé, vai trd cUa router m3 ra bén canh vai tro truyén thOng
cla mOt blc tuOng 10a (firewall) va x6a cdc thong tin quang ba dua trén chinh sich,
quan Iy quang b va thuc hién chon duGng va phian phOi. Cic router duy tri hoat
dOng cho cdc kién tric switch dugc cau hinh VLAN bdi vi ching cung cdp cO ché
giao ti€p gilra cdc nhém mang dugc dinh nghia. Giao ti€p G tang 3 dudc cai vao trong
switch hodc cung cdp bén ngoai 12 mdt bd phan tich hgp trong cUa bat ky mdt kién
tric switch hiéu sudt cao nao.

6.7 Cdc mo hinh cai dat VLAN

6.7.1 M6 hinh cai dat VLAN dua trén cOng

Trong sG d0 nay, cic nit nOi cing mOt cOng cUa switch thulc v€ ciing mOt
VLAN. M6 hinh ndy ting cuOng tOi da hi€u sudt cla chuyén tai thong tin bdi vi:

Nguoi s& dung dudc gan dua trén cOng
VLANs dugc quan Iy mdt cach dé dang
Ting cuOng tOi da tinh an toan clla VLAN
C4c géi tin khong 10 ri sang cdc ving khéc

VLANS va céc thanh phan dugc di€u khi€n mot cach dé dang trén toan

mang.



Port-Centric Virtual LANs

All nodes attached to same switch port must be in same VLAN I
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Hinh 6.5 — Cai ddt VLAN dua trén cOng
6.7.2 Mo hinh cai dat VLAN tinh

VLAN tinh 12 mOt nhém cOng trén mOt switch ma nha quan tri mang gin né
vao mOt VLAN. Céc cOng nay s€ thuOc vé VLAN ma né da dudc gin cho dén khi nha
quan tri thay dGi. Mdc du cic VLAN tinh doi hdi nhitng thay dGi bdi nha quan tri,
ching thi an toan, dé& cdu hinh va dé dang d€ theo doi. Ki€u VLAN nay thuOng
hoat dbng tOt trong nhitng mang ma & d6 nhitng su di dOi dugc di€u khi€n va dugc

quan ly.
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Hinh 6.6 — Cai d&t VLAN tinh
6.7.3 M6 hinh cai dt VLAN d6ng

VLAN d0ng 1a nhém cdc cOng trén mOt switch ma ching c¢é thé xdc dinh mOt



céc tu dOng viéc gdn VLAN cho ching. Hau hét cdc nha san xudt switch déu sU
dung phdn mém qudn ly théng minh. SU van hanh cla cic VLAN dOng dudgc dua trén
dia chi vat Iy MAC, dia chi ludn Iy hay ki€u giao thUc cUa géi tin. Khi m0t tram dugc
nOi k&t 1an dau tién vao mOt cOng cla switch, switch tuong Ung sé€ ki€m tra muc tUr
ch(ra dia chi MAC trong cO s& d{f 1iéu quan tri VLAN va tu' dOng cau hinh cOng nay
vao VLAN tuong Ung. Loi ich 16n nhat cUa ti€p can nay 1a it quan 1y nhat véi viéc
nOi day khi mOt nguGi st dung dugc nbi vao hodc di dGi va viéc cdnh bdo dudgc tap
trung khi mOt mdy tinh khong dugc nhan bi€t dugc dua vao mang. Thong thuOng, can
nhiéu sy quan tri trudc d€ thiét 1ap co s& d{ liéu bang phan mém quan tri VLAN va
duy tri mOt c0 sG d{t liéu chinh xdc vé tat cd cdc mdy tinh trén toan mang.

Dynamic VLANS
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Hinh 6.7 —Cai dat VLAN d0ng
6.8 M6 hinh thi€t k€ VLAN véi mang dudng truc

Pi€u quan trong nhat doi vGi bat ky moOt ki€n tric VLAN ndo 1a khd niing
truy€n tdi thong tin vé VLAN gi(ta c4c switch dugc n0i 1ai vGi nhau va véi céc router
nam trén mang dudng truc. D6 1a cO ché truyén tdi cla VLAN cho phép cic
culc giao ti€p gilta cdc VLAN trén toan mang. Cic cO ché€ truyén tai nay x6a b rio
cdn vé mat vat 1y gilta nhiing nguGi st dung va ting cUOng tinh mém déo cho mot
gidi phap s dungVLAN khi nguGi s& dung di ddi va cung cdp cic cO ché cho khd
ning phOi hgp gilta cdc thanh phan cla hé thGng dudng truc.

VLANS bk




Hinh 6.8 - Thi€t k& VLAN xuyén qua Backbone

Pudng truc thong thudng hoat ddng nhu 13 mOt di€m tdp hop cla nhi€u
lugng thong tin 16n. N6 c6 th€é mang thong tin v€ nhiing ngudi dung culi trong
VLAN va nhan dang gilta cdc switch, cdc router va cic server nOi truc ti€p. VGi
dulng truc, bing thdng 16n, cic dudng nbi k€t c6 khd ning 16n thudng dugc chon
d€ chuyén tai thong tin xuyén qua toan cong ty.

Chuong 7: Thiét k€ mang cuc bo LAN

Muc dich: Chuong nay nham gidi thi€u cho ngudi doc nhitng van dé sau :
Tién trinh thi€t k€ mang LAN
Lap so do6 thi€t k€ mang LAN
SO d6 mang tang vat ly
NOi két tang 2 bang switch
Thiét k€ mang 4 tang 3
Xac dinh vi trf dat Server

Céch 1am tai 1iéu, hd sO mang
7.1 Gi6i thiéu tién trinh thiét k€ mang LAN

MOt trong nhitng budc quan trong nhat d€ ddm bdo mOt hé théng mang nhanh
va On dinh chinh 13 khau thi€t k€ mang. Néu mOt mang khong dugc thiét ké ky
luGng, nhi€u van dé khong 1udng trudc s€ phdt sinh va khi m& rOng mang c6 thé bi



mat On dinh. Thi€t k€ mang bao gdm céc ti€n trinh sau:
Thu thap thong tin v€ yéu cdu va mong mubn cla ngudi st dung mang.
Xd4c dinh cdc lubng d{f liéu hién tai va trong tuong c6 hudng dén khd niing
phat tri€n trong tuong lai va vi tri ddt cic server.

Xdc dinh tat cd céc thi€t bi thulc cdc 16p 1,2 va 3 can thi€t d€ cho sO do
mang LAN va WAN.

Lam tai liéu cai dat mang & mUc vat 1y va mUc ludn ly. S& c6 nhi€u gidi phap
thi€t k& cho cing mOt mang. Viéc thi€t k€ mang can hudng dén cic muc tiéu
sau:

Kha ning van hanh: Tiéu chi dau tién 12 mang phadi hoat ddng. Mang phdi
dap Ung dudc cdc yéu cau vé cong viéc cla ngudi s dung, phdi cung cdp kha
ning k€t ndi gilra nhitng ngudi dung v&i nhau, gilta ngudi ding v&i Ung dung
vGi mOt tOc d0 va d0 tin cdy chap nhan dudgc.

Kha ning md rOng: Mang phdi dugc md rOng. Thi€t k€ ban dau phdi dugc
m& rOng ma khong giy ra mOt sy thay dGi 10n nao trong thi€t k€ tGng thé.

Kha niing tuong thich: Mang phdi dugc thi€t k€ vGi mOt cap mat luén hudng
vé céc cong nghé mdi va phdi ddm bdo rang khong ngin cdn vi€éc dua vio céc
cong nghé mdi trong tuong lai.

C6 th€ quan ly dugc: Mang phdi dudgc thi€t k€ sao cho dé dang trong viéc
theo ddi va quan tri d€ ddm bdo su van hanh sudn sé cla céc tinh ning.

Chuong nay chU yé€u tap trung vao ti€n trinh thi€t k€ mang va van dé lam tai
liéu.

7.2 L@p so do thiét ké mang

Sau khi c4c yéu cau cho mOt mang tOng th€ da dudgc thu thap, budc ké ti€p la
xay dung sO d0 mang (topology) hay mo hinh mang can dudc thiét 1ap. Viéc thiét
k€ so d6 mang dudc chia ra thanh 3 budc:

o Thiét ké so d0 mang & tang vat ly
o Thiét k€ so d0 mang & tang lién két d{F liu
o Thié€t k€ so d0 mang & tang mang.

7.2.1 Phit tri€n so d® mang & tang vat Iy

SO do di day 1a mOt trong nhing van dé can phdi dugc xem xét khi thiét ké
mOt mang. Cic van dé thi€t k€ & mUc nay lién quan dén viéc chon lua loai cip




khoang céch dia ly cUa mang. SO d6 mang hinh sao sU' dung cdp xoan doi CAT 5
thudng dugc dung hién nay. POi v8i cic mang nhd, chi can mOt di€m tap trung nbi
két cho tat cd cic mdy tinh v4i diu kién rang khodng cach tlf mdy tinh dén di€m tap
trung nOi k&t 1a khong qua 100 mét.

Thong thudng, trong mOt tdoa nha ngUdi ta chon ra mOt phong dac biét d€ lap
dat cac thi€t bi mang nhu Hub, switch, router hay cic bang cam diy (patch panels).
Ngudi ta goi phong nay 1a di Noi phan ph&i chinh MDF (Main distribution facility).

200m
== Catchment Area =

Main Distribution
Facility

Hinh 7.1 — S& dung MDF cho c4c mang c6 du0ng kinh nhd hon 200 mét

PGi v&i cic mang nhd vGi chi mOt di€m tap trung ndi két, MDF sé& bao gOm
mOt hay nhi€u cic bang cam diy ndi k&t chéo nam ngang (HCC — Horizontal Cross
Connect patch panel).

Work Area
Station Cable

~~~~~

Telecurrm.ln-i;atiuns ol J
Outlet /Wall Plate P ) wrmssmiimsin

H.l.:.l-l'i;".'l.:.l.l'l'tﬂl .
Cable —
CAT5 UTP

Hinh 7.2 — S& dung HCC patch panel trong MDF

SO lugng cdp chi€u ngang (Hirizontal Cable) va kich thuGc clla HCC patch
panel (sO lugng c6ng) phu thulc vao sO mdy tinh ni két vao mang.

Khi chi€u dai tU mdy tinh dén di€m tap trung ndi k&€t 16n hon 100 mét, ta phai




can thém nhi€u di€m tap trung nOi két khic. Pi€m tap trung ndi k€t & mUc th(t hai
duoc goi 1a Noi phan phoi trung gian (IDF —Intermediate Distribution Facility). Day cap
d€ noi IDF vé MDF dugc goi 1a cdp dUng (Vertical cabling).

Hinh 7.3 — SU dung thém c4c IDF cho cdc mang c6 dudng kinh 16n hon 200 mét

PE c6 th€ nbi ciac IDF vé mOt MDF can st dung thém cic patch panel n6i két
chéo chi€u dlmng (VCC — Vertical Cross Connect Patch Panel). Day cép n0i gi(ta hai
VCC patch panel dugc g0i 1a cdp chi€u dlng (Vertical Cabling). Ching c6 thé 1a cip
xoan doi néu khodng cich gilta MDF va IDF khong 16n hon 100 mét. Ngudgc lai
phdi ding cdp quang hi khodn cich nay 16n hon 100 mét. TOc d0 cla cép chi€u ding
thuOng 1a 100 Mbps hodc 1000 Mbps.
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Hinh 7.4 — S dung VCC patch panel d€ ndi IDF véi MDF San pham cla
giai doan nay 1a mOt b tai li€u ddc ta cdc thong tin sau:

Vi trf chinh xdc cUa céc di€m tap trung nGi k€t MDF va IDFs.

Kié€u va sO luong cap dudc st dung d€ ndi cac IDF vé MDF

WaAH

| Speed = XXX bitsisec

Location - Rm XXX 3

12 Strand Fiber
{2 used, 10 spare}
Link Speeds = 100Mbps

IDF2 -
Location - Rm XX &

DF1 = IDF3  ©
.Lucatiun - Rm XXX A Location - Rm XXX

Service Area -
Room - XXX - 4 drop=s (2 used)
Room - ABC - 5 drops (3 used)

Hinh 7.5 — Tai li€u vé vi tri clla MDF va céc IDF

Ciéc dau day cdp phai dudc danh s6 va ghi nhan su ndi két gilta cac cOng trén HCC
va VCC patch panel. Vi du dudi diy ghi nhan vé thdng tin cic sgi cdp dudc sUr
dung tai IDF s0 1



IDF1 %
Location - Rm XXX '

£ . Cross Connection .
Connection CablelD Paired %/ Port #

IDFA to Rm 203 | HCCA fPort 13 |

IDF1 to Rm 203 | HCCA ! Port 14

IDF1 to Rm 203 | | HCC2 fPort 3

IDF1 to MDF WCC1 fPort 1

IDF1 to MOF | VCC1 fPort 2

Hinh 7.6 — Thi liéu v€ day nGi tai mOt IDF
7.2.2 NOi két tang 2 bang switch

Su dung d6 va kich thudc viung dung d0 la hai y€u t0 dnh hudng dén hi€u
ning clUa mang. Bang cich sU dung cic switch chiing ta ¢6 th€ phan nhd cdc nhanh
mang nhG d6 c6 thé gidm bbt dugce tudn sudt dung dO gilta cic mdy tinh va gidm
dudgc kich thudc cla ving dung d0 trong mang.

Routers
Layer 3 Addressing

Application

Presentation

L a}fer Ses=ion

Data Link
Dﬂtalink :
Layer |

. Physical §
. Layer _

Hinh 7.7 — SU dung Switch d€ m@ rOng bing thong mang

MOt uu thé nilra doi v&i cic switch bat d6i xUng 1a né c¢6 hO trg mot sO
cOng c6 thong lugng 18n danh cho cic server hodc cdc cap chi€u ding d€ nli 1én céc
switch / router & mUc cao hon.



100 Mbps h _' £ 1ﬂﬂ|"u"lhps
R - Up Link to MDF
~ {vertical cabling)

Hinh 7.8 — SU dung cGng tOc d0 cao trong switch

PE x4c dinh kich thuGc cla ving dung d6 ban can phdi x4c dinh bao nhiéu
mdy tinh dugc nbi k&t vat 1y trén tlng cOng cla switch. Trudng hop 1y tudng moi
cOng cla switch chi c6 mOt mdy tinh n0i vao, khi d6 kich thudc cla viing dung do 1a 2
vi chi ¢6 mdy g@i va may nhan tham gia vio mOi culc giao tiép.

Hinh 7.9 — N6i truc ti€p cdc mdy tinh vio switch

Trong thuc té ta thuOng dung switch d€ ndi cac Hub 1ai v&i nhau. Khi d6 moi
Hub sé& tao ra mOt viing dung dd va cdc mdy tinh trén mOi Hub sé chia s(f nhau bing
thong trén Hub.

nnmnnnansn




Hinh 7.10 — N&i HUB vao switch

Thong thuGng ngUdi ta s& dung Hub d€ ting sO lugng cic di€m nli két vao
mang cho mdy tinh. Tuy nhién c@n phdi ddm bdo sO luQng mdy tinh trong tlng
ving dung d0 phdi nhd va ddm bdo bing thdng cho tUng mdy tinh mOt. Pa s cic
Hub hién nay déu c6 hd trg mOt cOng tdc dd cao hon cic cOng con 1ai (g0i 1a up-link
port) diing d€ n0i két v&i switch d€ ting bing thong chung cho toan mang.

Work ‘Area Station Cable P

Horizontal e . .
Cable o .

8 CAT5 UTP

) . 90M

able multiple |
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Hinh 7.11 — S dung cOng tOc d6 cao clla HUB d€ ndi vGi Switch



Biing thong can thi€t cho cic Ung dung dugc md tad nhu hinh dudi day:

. 7 v A
Video i

Shared Video Video on . | Mirtual

Application Mail gzgr?; Demand | 'Mading | Reality

G Video | = ¥y

] Shared Whiteboaed

Hinh 7.12 — Nhu cau bing thong cUa cdc Ung dung

Sau khi di thi€t k€ xong sO d0 mang & tang hai, can thi€t phdi ghi nhan lai
thong tinvé tOc d6 cUa cdc cOng ndi két cdp nhu hinh dudi day:

IOF1 = =
Location - Rm XXX

. Cross Connection !
Paired # ! Port #

Connection

IDF1 to R 203 | | ncciiports | ﬁ

IDF1 to Rm 203 | | HCC1/Port14 |

IDF1 to Rm 203 |  Hcc2iport3

WCCA /Port 1

WCCA fPort 2

Hinh 7.13 — Tai liéu vé tdc d0 trén tUng cOng
7.2.3 Thiét k€ mang & tang 3

SU dung cic thi€t bi ndi k€t mang & tang 3 nhu router, cho phép phin nhanh
mang thanh cic modun tich rdi nhau vé mat vat 1y ciing nhu ludn ly. Router ciing cho
phép n6i két mang vOi mang dién rOng nhu mang Internet chang han.



Broadcast
Domain

Hinh 7.14 — SO dung router trong mang

Router cho phép han ché dudgc cic culc truyén qudng bd xudt phdt tU
mOt viung dung d0 nay lan truy€n sang cic ving dung dO0 khic. NhO d6 ting bing
thong trén toan mang. POi v&i switch, géi tin g&i cho mOt mdy tinh ma né chua biét
s& dugc truyén di ra tat ca cic cOng d€ dén tat cd cic nhanh mang khéc.

Ngoai ra, router con dugc st dung d€ gidi quy€t ciac van dé nhu: mot sO giao
th(c khong thich hgp khi mang c6 kich thudc 16n, van dé anh ninh mang va van dé vé
d4nh dia chi mang. Tuy nhién sU* dung router thi dat ti€n va khé khin hon trong viéc
cau hinh néu so v§i switch.

Trong vi du sau, mang c6 nhi€u nhdnh mang vat 1y, tat ca cic thong tin di trao
d0i gilta mang Network 1 va mang Network 2 déu phdi di qua router. Router di chia
mang thanh hai ving dung d0 riéng roi. MOi ving dung d0 c6 dia chi mang va mat na

mang con riéng.

- A.CAT5
{Dat:
10MDps ;

s ijW“ 100Mbps Fiber Optic)

Hﬁwurkﬂ
HCC

2 spare|
T I 3
ACATS | Data ——

{Data)_
. “Hetwork 1] |yoppse

Hinh 7.15 — SO dung router d€ phan chia viing dung d0 trong mang



7.2.4 Xac dinh vi tri dat Server

Céc server duQc chia thanh 2 loai: Server cho toan cong ty (Enterprise Server)
va server cho nhém lam viéc (Workgroup server). Enterprise server phuc vu cho tat ca
ngUdi s dung trong cdng ty, vi du nhu Mail server, DNS server. Ching thuOng dugc
dat tai MDF. Workgroup server thi chi phuc vu cho mét sO nguGi dung va thudng

dugc dat tai IDF noi gan nhém ngUdi sU dung server nay nhat.

Hinh 7.16 — Tai li€u vé vi tri dat cdc server

7.2.5 Lap tai liéu cho tang 3

Sau khi x4y dung sO d6 cap phat dia chi, ban can ghi nhan 1ai chién 1ugc cap

phat dia chi. MOt sO céc tai li€u can tap ra bao gOm:

Bang d6 phan b0 dia chi

ABC School

DEF School

Ethemnet 0

131.108.1.1
Ethemet 1
131.108.2.1

131.108.1.21

Library Computer Lab

131.108.2.23
Server Server

131.108.0.0
Mask 255.255.255.0 §

Ethemet 2
131.108.12.1
EDISOH _mMAal 1

Ethemet 1
131.108.11.1
EDISOH ETH CABLE

131.108.0.0

Mask 255.255.255.0 §

Hinh 7.17 — Bang d0 phan b dia chi IP

Bang tém tat vé cdc mang da dugc phan b0, dia chi cic giao dién cla tlng



router va bang chon dudng cUa céc router.

IP Hetwork 131.108.0.0
Subnet Mask = 255.255.255.0

XY Z School District

ABC School DEF School
131.108.1.0 131.108.11.0
Thru Thru
131.108.10.0 131.108.21.0
Subnet mask = 255.255.255.0 Subnet mask = 255.255.255.0
Router name = ABC Router Router name = DEF Router
Ethernet 0 = 131.108.1.0 Ethernet 1= 131.108.11.0
Ethernet 1= 131.108.2.0 Ethernet 2 = 131.108.12.0
Ethernet 2 = 131.108.3.0

Hinh 7.18 — Bang tém tat vé dia chi di phan bd
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