CHUONG 1: TONG QUAN VE THIET KE & CAI PAT MANG
1.1 Tién trinh xay dung mang

Ngay nay, mang may tinh da tr& thanh mot ha ting co so quan trong cua tat ca
cac co quan xi nghiép. N6 da tré thanh mot kénh trao ddi thdng tin khdng thé thiéu duoc
trong thoi dai cong nghé thong tin. Véi xu thé gia thanh ngay cang ha cua céc

thiét b dién tir, kinh phi du tu cho viéc xay dung mot hé théng mang khong vurot

ra ngoai kha nang cua cac cong ty xi nghiép. Tuy nhién, viéc khai thac mot hé
théng mang mot cach hiéu qua dé hd tro cho cbng tac nghiép vu cia cac co quan xi
nghiép thi con nhiéu van dé can ban luan. Hau hét nguoi ta chi chl trong dén viéc mua
phan cing mang ma khong quan tam dén yéu cau khai thac sir dung mang vé sau. Diéu
nay c6 thé dan dén hai truong hop: lang phi trong dau tu hoic mang khong dép ung du
cho nhu cau sir dung.

C6 thé tranh duoc diéu ndy néu ta cd ké hoach xay dung va khai thaic mang maot
cach rd rang. Thyc té, tién trinh xay dung mang ciing trai qua cac giai doan nhu  viéc
xay dyung va phat trien mot phan mém. N6 ciing gdm cac giai doan nhu: Thu thap yéu
cau khach hang (Cong ty, xi nghiép cd yéu cau xay dung mang), Phan tich yéu cau thiét
ké giai phap mang, cai dat mang, kiém thir va cudi cing la bao tri mang.

Phan nay sé& giéi thiéu so luoc Vé nhiém vu cua timg giai doan dé ta 6 thé hinh
dung duoc tat ca cac van dé cd lién quan trong tién trinh xay dung mang.

1.1.1 Thu thap yéu cau caa khach hang

Muc dich cta giai doan nay la nham xac dinh mong muén caa khach hang trén
mang ma chlng ta sap xay dung. Nhiing cau hoi can duoc tra loi trong giai doan nay la:

Ban thiét 1ap mang dé 1am gi? st dung n6 cho muc dich gi? Cac mdy tinh nao s&
dugc ndi mang?

Nhiing ngudi ndo sé dugc su dung mang, cua tirng ngudi / nhom nguoi ra sao?
muic 6 khai thac stir dung mang Trong vong 3-5 nam téi ban ¢ ndi thém may tinh vao
mang khong, néu cé & dau, s6 lugng bao nhiéu ? Phuong phép thyuc hién cua giai doan
nay 1a ban phai phong van khach hang, nhan vién cac phong mang c6 may tinh sé noi
mang.

Thong thuong cac ddi twong ma ban phong van khong c6 chuyén mén sau hoic
khong c6 chuyén mon vé mang. Cho nén ban nén tranh sir dung nhitng thuat ngir chuyén
mon dé trao d6i vai ho. Chang han nén hoi khach hang “ Ban ¢6 muén ngudi trong co
quan ban géi mail dugc cho nhau khong?”, hon 12 hoi “ Ban ¢6 muén cai dat Mail server
cho mang khong? . Nhiing cau tra loi cia khach hang thudng khéng co cau truc, rat 1on
X0n, NG Xuat phét tir géc nhin ciia nguoi sir dung, khong phai 1a géc nhin cua ki su mang.
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Ngudi thuc hién phong van phai ¢ ki ning va kinh nghiém trong linh vuc nay.
Phai biét cach dat cau hoi va tong hop thong tin.

Mot cong Viéc cling hét sirc quan trong trong giai doan nay 14 “Quan sat thuc dja”
dé xac dinh nhitng noi mang s& di qua, khoang cach xa nhét gitra hai may tinh trong
mang, dy kién dudng di cua ddy mang, quan sét hién trang cong trinh Kién trac noi mang
s€ di qua. Thuc dia dong vai tro quan trong trong viéc chon cong nghé va anh huong I6n
dén chi phi mang. Chu ¥ dén rang budc vé mat tham my cho cac cong trinh kién tric khi
ching ta trién khai duong day mang bén trong n6. Giai phap dé néi két mang cho 2 toa
nha tach roi nhau bang mot khoang khong phai dc biét luu y. Sau khi khao sat thyc dia,
can vé lai thuc dia hodc yéu cau khach hang cung cap cho chung ta so do thiét ké caa
cong trinh kién tric ma mang di qua.

Trong qué trinh phong van va khao sat thuc dia, déng thoi ta ciing can tim hiéu
y&u cau trao doi thdng tin gitra cac phong ban, b phan trong co quan khach hang, muc
d6 thuong xuyén va luong thong tin trao d6i. Biéu nay gilp ich ta trong viéc chon bing
thong can thiét cho cac nhanh mang sau nay.

Thiét ké va xay dung mang LAN Mang

1.1.2 Phan tich yéu cau

Khi d3 c6 duoc yéu cau cua khach hang, budc ké tiép 1a ta di phan tich yéu cau
dé xay dung bang “Dic ta yéu cau hé théng mang”, trong d6 xac dinh ré nhitng vin dé
sau: Nhitng dich vu mang nao can phai c6 trén mang ? (Dich vu chia sé tap tin, chia sé
may in, Dich vu web, Dich vu thu dién tir, Truy cap Internet hay khéng?, ...)

M6 hinh mang la gi? (Workgoup hay Client / Server? ...) Mitc 6 yéu cau an toan
mang. Rang budc vé bang théng tdi thiéu trén mang.

1.1.3 Thiét ké giai phap

Budc ké tiép trong tién trinh xay dung mang 1a thiét ké giai phap dé thoa man
nhitng yéu cau dit ra trong bang Pac ta yéu cau hé thong mang.

Viéc chon lra giai phap cho mét hé théng mang phu thudc vao nhiéu yéu té, c6
thé liét ké nhu sau:

Kinh phi danh cho hé théng mang. Cong nghé phd bién trén thi truong.

Théi quen vé cdng nghé cua khach hang.

Y&u cau vé tinh 6n dinh va bang théng cua hé thdng mang. Rang budc vé phap
ly. TOy thudc vao mdi khach hang cu thé ma thi ty uu tién, su chi phdi cua cac yéu td
s& khéc nhau din dén giai phap thiét ké s& khac nhau. Tuy nhién céc cong viéc ma giai
doan thiét ké phai lam thi giéng nhau. Chang duoc md ta nhu sau:

1.1.3.1Thiét ké so @0 mang & mirc luan Iy



Thiét ké so d6 mang & muac luan 1y lién quan dén viéc chon lya mé hinh mang,
giao thirc mang va thiét dat cac ciu hinh cho cé4c thanh phan nhan dang mang.

M6 hinh mang duoc chon phai hd tro duoc tat ca cac dich vu da duoc md ta trong
bang Pic ta yéu cau hé thong mang. Md hinh mang c6 thé chon 13 Workgroup hay
Domain (Client / Server) di kem vai giao thiac TCP/IP, NETBEUI hay IPX/SPX.

Vi du:

0 Mot hé thong mang chi can c6 dich vu chia s¢ may in va thu muc gita
nhitng nguoi

Thiét ké va xay dung mang LAN Mang

ding trong mang cuc bd va khong dit ning van dé an toan mang thi ta c6 thé
chon M& hinh Workgroup.

Mot hé théng mang chi can c6 dich vu chia sé may in va thu muc giita nhitng
ngudi ding trong mang cuc bd nhung cé yéu cau quan 1y ngudi ding trén mang thi phai
chon M6 hinh Domain.

Néu hai mang trén can c6 dich vu mail hoac kich thudc mang duoc mé rong,sd
lwong may tinh trong mang I6n thi can luu y thém vé giao thirc sir dung cho mang phai
la TCP/IP. M&i mé hinh mang c6 yéu cau thiét dat cau hinh riéng. Nhiing van dé chung
nhat khi thiét dat cau hinh cho mé hinh mang Ia:

Dinh vi cac thanh phan nhan dang mang, bao gdm viéc dit tén cho Domain,
Workgroup, méy tinh, dinh dia chi IP cho c4c may, dinh cong cho tirng dich vu.

Phan chia mang con, thuc hién vach duong di cho thong tin trén mang.

1.1.3.2 Xay dung chién hroc khai thac va quan ly tai nguyén mang

Chién Iuoc nay nham xac dinh ai dugc quyén lam gi trén hé théng mang.

Thong thuong, ngudi dung trong mang dugc nhom lai thanh tieng nhdm va viéc
phan quyén duoc thuc hién trén cac nhoém ngudi dung.

1.1.3.3Thiét ké so dd mang & vat ly

Cin ctr vao so do thiét ké mang & muc luan ly, két hop voi két qua khao sat thuc
dia budc ké tiép ta tién hanh thiét ké mang & muc vat Iy. So ¢6 mang & mac vat Iy md
ta chi tiét vé vi tri di ddy mang & thuc dia, vi tri cia céc thiét bi ndi két mang nhu Hub,
Switch, Router, vi tri cac may chu va cac may tram. Tir d6 dua ra dugc mot bang du tru
c4c thiét bi mang can mua. Trong d6 mdi thiét bi can néu rd: Tén thiét bi, théng sb ky
thuat, don vi tinh, don gia,...

1.1.3.4Chon hé¢ diéu hanh mang va cac phan mém wng dung

Mot m6 hinh mang c6 thé duoc cai dat dudi nhiéu hé diéu hanh khac nhau. Chang
han vi mé hinh Domain, ta ¢ nhiéu lua chon nhu: Windows NT, Windows 2000,
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Netware, Unix, Linux,... Tuong tu, cic giao thuc théng dung nhu TCP/IP, NETBEUI,
IPX/SPX ciing dugc hd trg trong hau hét cac hé diéu hanh. Chinh vi thé ta c6 mot pham
vi chon lya rat 16n. Quyét dinh chon lua hé diéu hanh mang thong thuong dua vao cac
yéu té nhu:

Gia thanh phan mém cua giai phap.

Sy quen thudc cua khach hang dbi voi phan mém.Thiét ké va xay dung mang
LAN Mang

Sy quen thudc ciia ngudi xay dung mang ddi véi phan mém.

Hé diéu hanh 1a nén tang dé cho cac phan mém sau d6 van hanh trén n6. Gia
thanh phan mém cua giai phap khéng phai chi c6 gia thanh caa hé diéu hanh dugc chon
ma no con bao gém ca gia thanh cua cac pham mém ang dung chay trén né.

Hién nay c6 2 xu huéng chon lya hé diéu hanh mang: cac hé diéu hanh mang cua
Microsoft Windows hoic cac phién ban cua Linux. Sau khi da chon hé diéu hanh mang,
budéc ké tiép 1a tién hanh chon cac phan mém ung dung cho tirng dich vu. Cac phan mém
nay phai twong thich v6i hé diéu hanh da chon.

1.1.1 Cai dat mang

Khi ban thiét ké da duoc tham dinh, budc ké tiép 1 tién hanh Idp dat phan cing
va cai dat phan mém mang theo thiét ké.

1.1.1.1LAp dat phan cing

Cai dat phan ctmg lién quan dén viéc di diy mang va lap dat cac thiét bi ndi két
mang (Hub, Switch, Router) vao dang vi tri nhu trong thiét ké mang & muc vat Iy dd mé
ta.

1.1.1.2Cai dat va cau hinh phan mém

Tién trinh cai dat phan mém bao gom:

Cai dat hé diéu hanh mang cho céc server, cic may tram Cai dat va cau hinh céac
dich vu mang.

Tao ngudi dung, phan quyén st dung mang cho ngudi dung. Tién trinh cai dat va
cau hinh phan mém phai tuan tha theo so do thiét ké mang muc luan 1y dd mo ta. Viéc
phan quyén cho ngudi dung pheo theo dung chién lugc khai thac va quan Iy tai nguyén
mang.

Néu trong mang c6 st dung router hay phan nhanh mang con thi can thiét phai
thuc hién budc xay dung bang chon duong trén cac router va trén cac may tinh.

1.1.2 Kiém thir mang



Sau khi da cai dat xong phan ctmg va cic may tinh da dugc nbi vao mang. Budc
ké tiép 1a kiém tra su van hanh caa mang.

Trudc tién, kiém tra su ndi két gitra cac may tinh véi nhau. Sau d6, kiém tra hoat
dong cua cac dich vy, kha nang truy cap cua nguoi dung vao cac dich vu va muac d6 an
toan cua hé théng.

Noi dung kiém thtr dia vao bang dic ta yéu cau mang da dugce xac dinh lic
dau.Thiét ké va xay dung mang LAN Mang

1.1.3 Bao tri hé théng

Mang sau khi da cai dit xong can dugc bao tri mot khoang thoi gian nhat dinh dé
khic phuc nhitng van dé phét sinh xay trong tién trinh thiét ké va cai dat mang.

1.2 Noi dung cia gido trinh

Trong sau giai doan can thyuc hién trong tién trinh xay dung mang & trén, giao
trinh nay cha yéu gigi thiéu nhitng van dé lién quan dén giai doan thiét ké mang & mac
luan ly va vat Iy. Pay chinh 1a hai noi dung quan trong trong tién trinh xay dung mang.
Cac van dé khac co thé tim hiéu trong cac mon hoc Mang may tinh, Thuc tap mang may
tinh.

1.3 M6 hinh OSI.

Dé dé& dang cho viéc ndi két va trao d6i thong tin gitra cac may tinh véi nhau, vao
nam 1983, T6 chirc tidu chuan thé gigi ISO da phat trién mot mé hinh cho phép hai may
tinh c6 thé goi va nhan dit liéu cho nhau. M6 hinh nay dura trén tiép can phan tang (16p),
v6i mdi tang dam nhiém mot sé cac chire ning co ban nao do.

Dé hai may tinh cd thé trao ddi thong tin duoc véi nhau can co rat nhiéu van dé
lien quan. Vi dyu nhu can c6 Card mang, day cap mang, dién thé tin hiéu trén cap mang,
cach thirc dong géi dir liéu, diéu khién 16i duong truyén vv... Bang cach phan chia cac
chic ning nay vao nhirng tang riéng biét nhau, viéc viét cac phan mém dé thuc hién
ching tré nén d& dang hon. M6 hinh OSI giup dong nhat cac hé thong may tinh khac
biét nhau khi chung trao doi théng tin. M6 hinh nay gom c6 7 tang:

Tang 1: Tang vat ky (Physical Layer) Diéu khién viéc truyén tai that sy cac bit
trén duong truyén vat 1y. N6 dinh nghia cac thudc tinh vé co, dién, qui dinh céc loai dau
ndi, y nghia cac pin trong dau ndi, qui dinh cac mirc dién thé cho cac bit 0,1,....

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

Tang nay dam bao truyén tai cac khung dit liéu (Frame) gitta hai may tinh c6
duong truyén vat Iy ndi truc tiép véi nhau. N6 cai dit co ché phét hién va xi 1y 13i dit
liéu nhan.

Tang 3: Tang mang (Network Layer)



Tang nay dam bao cac goi tin dix lidu (Packet) cd thé truyén tir may tinh nay dén
may tinh kia cho di khong c6 dudng truyén vat Iy truc tiép gitra ching. N6 nhan
nhiém vu tim dudng di cho dit liéu dén cac dich khac nhau trong mang. Thiét ké va xay
dung mang LAN Mang

Tang 4: Tang van chuyén (Transport Layer)

Tang nay dam bao truyén tai dit liéu gitra c4c qua trinh. Dit liéu goi di duoc dam
bao khdng cd 151, theo diang trinh ty, khdng bi mat mét, trang lap. Déi véi céc goi tin co
kich thudc 16n, tang nay sé phan chia ching thanh céc phan nho trudc khi goi di, ciing
nhu tap hop lai chdng khi nhan duoc.

Tang 5: Tang giao dich (Session Layer)

Tang nay cho phép cac tng dung thiét 1ap, st dung va x6a cac kénh giao tiép giira
chung (duoc goi 12 giao dich). N6 cung cip co ché cho viéc nhan biét tén va cac chic
nang vé bao mat théng tin khi truyén qua mang.

Tang 6: Tang trinh bay (Presentation Layer)

Tang nay dam bao cac may tinh c6 kiéu dinh dang dit liéu khac nhau van c6 thé
trao doi thong tin cho nhau. Thong thuong cac may tinh s& théng nhat vai nhau vé mot
kiéu dinh dang dir liéu trung gian dé trao ddi thong tin gitta cac may tinh. Mot dit liéu
can goi di sé duoc tang trinh bay chuyén sang dinh dang trung gian truéc khi né duoc
truyén 1én mang. Nguoc lai, khi nhan dit liéu tir mang, tang trinh bay sé& chuyén di liéu
sang dinh dang riéng cua no.

Tang 7: Tang tng dung (Application Layer)

Pay 1a tang trén cling, cung cip cac ang dung truy xuit dén céac dich vu mang.
N6 bao gdbm cé4c ng dung cua nguoi dung, vi du nhu cic Web Browser (Netscape
Navigator, Internet Explorer), cac Mail User Agent (Outlook Express, etscape
Messenger, ...) hay céc chuong trinh lam server cung cip c4c dich vu mang nhu
cac Web Server (Netscape Enterprise, Internet Information Service, Apache, ...), Cac
FTP Server, cac Mail server (Send mail, MDeamon). Ngudi diing mang giao tiép truc
tiép voi tang nay.

V& nguyeén tic, tang n caa mot hé thdng chi giao tiép, trao d6i thdng tin véi tang
n caa hé théng khac. Mdi tang sé& c6 cac don vi truyén dir liéu riéng: Tang vat ly: bit

Tang lién két di liéu: Khung (Frame) Tang Mang: Goi tin (Packet)
Tang van chuyén: DPoan (Segment)

Trong thuc té, dir liéu duoc goi di tir tang trén xudng tang dudi cho dén tang thap
nhat caa may tinh goi. O 6, dir liéu s& dugc truyén di trén duong truyén vat ly. Mdi khi
dir liéu duoc truyén xudng ting phia dudi thi n6 bi "g6i" lai trong don vi dit liéu caa
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tang dudi. Tai bén nhan, dit liéu s& duoc truyén nguoc 1én cac tang cao Thiét ké va xay
dung mang LAN Mang dan. Mdi lan qua mét tang, don vi dit liéu twong (ng s& duogc
thao ra. Pon vi dit liéu cua mdi tang s& cd mot tiéu dé (header) riéng.

OSI chi 1a md hinh tham khao, mdi nha san xuat khi phat minh ra hé théng mang
ctia minh sé& thuc hién cac chicc ning & ting tang theo nhitng céch thuc riéng. Cac
cach thirc nay thudng duoc mo ta dudi dang cac chuan mang hay cac giao thic mang.
Nhu vay dan dén trudng hop cing mot chire ning nhung hai hé théng mang khéac nhau
s& khong twong tac duoc véi nhau. Hinh dudi s& so séanh kién tric cua cac hé diéu hanh
mang thong dung v&i mo hinh OSI.

Thiét ké va xay dung mang LAN Mang

Data Encapsulation

Application |« i 4| Application
Presentation ! '3 [ Presentation
|
i b |

Session Session
Transport Transport
Hitwan i Data
Network i d Metwork
Data Link M gt 777 i Data Link
Physical 1011001011000 | == Physical
B

Hinh 1.1 - Xt ly ditliéu qua céc tang
Hinh 1.2 - Kién tric cia mot s6 hé diéu hanh mang théng dung

Pé thyc hién cac chirc ning ¢ tang 3 va tang 4 trong md hinh OSI, mdi hé thng
mang s& c6 cac protocol rieng: UNIX: Tang 3 dung giao thuc IP, ting 4 giao thic
TCP/UDP Netware: Tang 3 dung giao thtc IPX, tang 4 giao thirc SPX

Giao thirc NETBEUI cuia Microsoft cai dit chirc ning cua ca hai tang 3 va 4

Néu chi dung lai & day thi cac may tinh UNIX, Netware, NT s& khéng trao doi
thong tin dugc vai nhau. Vai sy Ién manh cta mang Internet, cac may tinh cai dat cac
hé diéu hanh khac nhau doi hoi phai giao tiép dugc véi nhau, tic phai sir dung chung
mot giao thirc. D6 chinh 1a bd giao thae TCP/IP, giao thic ciia mang Internet.

CHUONG 2: CAC CHUAN MANG CUC BQ

Muc dich: Chuong nay nham gidi thiéu cho ngudi doc nhitng van dé sau : Cach
phan loai mang chuyén mach va mang quang ba

Dic diém cua mang cuc bo

Dinh nghia giao thirc diéu khién truy cap dudng truyén Cac so d6 ndi két mang



LAN
Cac loai thiét bi sir dung trong mang LAN Céc td chirc chuan hda vé mang

Mot s6 chuan mang cuc bo phd bién 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  Phan loai mang

Mang cuc bo (LAN - Local Area Network) thuong duoc biét dén nhu mot mang
truyén dir liéu téc d6 cao trién khai trong mot pham vi nhé nhu moét phong, mot toa nha
hay mot khu vygc. Trong khi mang dién rong (WAN — Wide Area Network) c6 pham vi
I6n hon, c6 thé trai dai trén mot qudc gia, mot chau luc hay tham chi ca hanh tinh. Pay
la cach phan loai mang duya trén tiéu chuan phan loai 1a pham vi dia ly. Ngoai ra, ta c6
thé phan loai mang dua vao ky thuat truyén tai théng tin st dung trong mang.

Mang LAN sir dung ky thuat mang quang ba (Broadcast network), trong do6 cac
thiét bi cuing chia s& mot kénh truyén chung. Khi mot may tinh truyén tin, cac may tinh
khac déu nhan dugc thong tin. Nguoc lai, mang WAN sir dung ki thuat Mang chuyén
mach (Switching Network), cd nhiéu dudng ni két cac thiét bi mang lai véi nhau. Thong
tin trao d6i gitra hai diém trén mang c6 thé di theo nhiéu

duong khac nhau. Chinh vi thé can phai cé cac thiét bi dic biét dé dinh duong di
cho cac goi tin, céc thiét bi nay dwoc goi 1a bo chuyén mach hay bo chon dudng (router).
Ngoai ra dé giam bét sé lwong duong ndi két vat ly, trong mang WAN con sir dung cac
ky thuat da hop va phéan hop.

Chuong nay tap trung giGi thiéu nhiing van dé lién quan dén mang cuc bo.
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Thiét ké va xay dung mang LAN Mang

2.1  Mang cuc b va giao thire diéu khién truy cap dwong truyén



Vi chi c6 mot dudng truyén vat ly trong mang LAN, tai mot thoi diém nao d6
LAN chi cho phép mét thiét bi dugc str dung dudng truyén dé truyén tin. Néu cé hai
may tinh clng goi dit liéu & tai mot thoi diém s& dan dén tinh trang dua tranh. Dit liéu
cua hai thiét bi nay s& bi phu lap 1an nhau, khéng st dung dugc. Vi thé can c6 mot co
ché dé giai quyét sy canh tranh duodng truyén giira cac thiét bi. Nguoi ta goi phuong
phap giai quyét canh tranh dudng truyén gita cac thiét bi trong mot mang cuc bo 1a Giao
thirc diéu khién truy cap duong truyén (Media Access Control Protocol hay MAC
Protocol). C6 hai giao thic chinh thuong dugc dung trong cac mang cuc bé la: Giao
thac CSMA/CD (Carrier Sense Multiple Access with Collision Detection) va Token
Passing.

Trong cac mang st dung giao thiec CSMA/CD nhu Ethernet chang han, cac thiét
bi mang tranh nhau sir dung duong truyén. Khi mét thiét bi muén truyén tin, né phai
ling nghe xem c6 thiét bi nao dang sir dung dudng truyén hay khdng. Néu duong truyén
dang ranh, no sé& truyén dit liéu 1én duong truyén. Trong qua trinh truyén tai, né déng
thoi lang nghe, nhan lai cac dir liéu ma n6 da goi di dé xem c6 su dung do véi dix lidu
cua cac thiét bi khac hay khdng. Mot cudc dung do xay ra néu ca hai thiét bj cung truyén
dir liéu mot cach dong thoi. Khi dung do xay ra, mai thiét bi s& tam dirng mot khoan thoi
gian ngau nhién nao dé trudc khi thyc hién truyén lai dit liéu bi dung d6. Khi mang cang
ban ron thi tan suat dung do cang cao. Hiéu suat cua mang giam di mot cach nhanh
chéng khi sb lwong cac thiét bi ndi két vao mang tang 1én.

Trong cac mang stir dung giao thitc Token-passing nhu Token Ring hay FDDI,
mot goi tin dac biét ¢d tén 1a thé bai (Token) dwoc chuyén vong quanh mang tir thiét bi
nay dén thiét bi kia. Khi mét thiét bi mudn truyén tai théng tin, n6 phai doi cho dén khi
c6 duoc token. Khi viéc truyén tai dix liéu hoan thanh, token dugc chuyén sang cho thiét
bi ké tiép. Nho d6 duong truyén co thé dugc sir dung bai céc thiét bi khéac. Tién lgi 16n
nhat cia mang Token-passing la ta c6 thé xac dinh duoc khoan thoi gian téi da mot thiét
bi phai chd dé c6 dugc dudng truyén va goi dit liéu. Chinh vi thé mang Token-passing
thudng duoc sir dung trong cac méi trudng thoi gian thuc, nhu diéu khién thiét bi cong
nghiép, noi ma thoi gian tir IGc phat ra mot tin hiéu diéu khién cho dén khi thiét bi nhan
duogc tin hiéu ludn dam bao phai nhé hon mot hang sé cho truéc.

2.2 Cac so dd ndi két mang LAN (LAN Topologies)

LAN topology dinh nghia cach thic ma & dé cac thiét bi mang duoc t6 chuc sap
xép. C6 ba so dd ndi két mang LAN phd bién 1a: dang thang (Bus), dang hinh sao (Star)
va dang hing vong (ring).

Bus topology 1a mot mang véi kién trdc tuyén tinh trong d6 dir liéu truyén tai cua
mot tram s& duoc lan truyén trén subt chiéu duoc nhan boi tat ca céc thiét bi khac. dai
cua dudng truyén va Star topology 1a mét kién tric mang trong dé cac may tram duoc
ndi két vao mot bo tap trung ndi két, goi 1a HUB



Ring topology 1a mét kién tric mang ma né bao gdm mét loat cé4c thiét bi duoc ndi
lai v&i nhau trén mot kénh truyén c6 huéng theo dang vong.

=
=) =
= | J
m] |
Bus Topology Star Topology Ring Topology Hinh

2.1 —Topology thuong sudung cho mang LAN

2.1  CAc loai thiét bi sir dung trong mang LAN

Pé xay dung mang LAN, ngudi ta thuong ding cac thiét bi sau: Card giao tiép
mang (NIC- Network Interface Card)

Day cap mang (Cable)

Bo khuyéch dai (Repeater) Bo tap trung ndi két (HUB) Cau néi (Brigde)

Bo chuyén mach (Switch) Bo chon duong (Router)

2.2 Céc to chirc chuan hoa vé mang

Dé céc thiét bi phan ctirng mang caa nhiéu nha san xuat khac nhau cé thé dau néi,
trao d6i thong tin duoc vai nhau trong mot mang cuc bo thi ching phai duoc san xuat
theo cling mot chuan. Dudi day 1a mot s t6 chirc chuan hoa quan trong lién quan dén
cac thiét 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 to chizc TIA va EIA két hop voi nhau dé dua ra nhiéu dic ta cho céc
thiét bi truyén dan ciing nhu dua ra nhiéu so do ndi day.

IEEE c6 nhiéu tiéu ban (Committee). Trong d6 Tiéu ban 802 phu trach vé cac
chuan cho mang cuc bd. Mot s6 chuan nay dua ra nhu:

802.3: Chuan cho mang Ethernet 802.4: Chuan cho mang Token-Bus 802.5:
Chuan mang Token-Ring 802.11: Chuan mang khong day. mang cuc bo quan trong
do tiéu ban Cac chuan do IEEE 802 dinh nghia thyc hién chirc ning cua tang 2 trong mo
hinh tham khao OSI. Tuy nhién, ching chia tang 2 thanh hai ting con (sublayer) 1a Tang
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con diéu khién ndi két luan 1y (LLC - Logical Link Control) va Tang con diéu khién truy
cap duong truyén (MAC — Medium Access Control).

Tang con diéu khién truy cap duong truyén dam bao cung cap dich truyén nhan
thong tin theo kiéu khong ndi két. Trong khi ting con diéu khién ndi két luan ly cung
cap dich vu truyén tai thdng tin theo kiéu dinh huéng ndi két.

LEC

MAC

IEEE 802 OSI
Hinh 2.2 — Kién triic mang cuc b theo IEEE 802

2.1 Mang Ethernet

Thuat ngit Ethernet dung dé chi dén ho mang cuc bd duoc xay dung theo chuin
IEEE 802.3 sir dung giao thie CSMA/CD dé chia sé dudng truyén chung.

Ethernet duoc xem nhu 13 k¥ thuat mang cuc bo chii dao trén thi truong néi két
cac may tinh ca nhan lai véi nhau (chiém khoang 85% thi truong) bai vi giao thic cua
nd ¢o6 cac dac tinh sau:

D& hiéu, d& cai dat, quan tri va bao tri Cho phép chi phi xay dung mang thap
Cung cap nhiéu so 6 néi két mém déo trong cai dat

Dam bao thanh cong viéc lién ndi két mang va van hanh caa mang cho du cac
thiét bi duoc cung cap bai nhiéu nha san xuit khac nhau.

2.1.1 Lich s hinh thanh

Mang Ethernet dau tién dugc phét trién vao nam 1970 bai cong ty Xerox la mot
mang thir nghiém, sir dung day cap dong truc véi toc do truyén tai dir liéu 3 Mbps. Mang
st dung giao thuc CSMA/CD.

Sy thanh céng cua dy 4n nay da gy chii ¥ cho cic nha san xuat thiét bi dién tir
thoi d6. Chinh vi thé ma nam 1980, ba nha san xuat thiét bi dién tir hang dau 1a Digital
Equipment  Coperation, Intel Corporation va Xerox Corporation da cung nhau phat
trién phién ban Ethernet 1.0 vai toc d6 truyén tai dit liéu 12 10 Mbps.

Niam 1983, chuan mang IEEE 802.3 d4 duoc soan thao véi noi dung tuong tuy nhu
chuan mang Ethernet phién ban 1.0. Bén nam 1985 thi IEEE 802.3 duoc chuan héa. Sau
d6 nhiéu chuan mang cuc bo khac da dugc phat trién dwa theo nguyén tic chia sé duong
truyén chung cua giao thirc CSMA/CD. C6 thé liét ké cac chuan mang sir dung giao thirc
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CSMA/CD nhu sau:
Chuan mang 802.3: C4 tén 1a mang Ethernet Téc d6 truyén tai di liéu 12 10 Mbps

HG tro 4 chuan vat 1y 1a 10Base-5 (cap ddng truc béo), 10Base-2 (Cap dong truc
gay), 10Base-T (Cap xoan d6i) va 10Base-F (Cap quang).

Chuan mang 802.3u C6 tén 1a mang Fast Ethernet Toc do truyén tai di liéu l1a
100 Mbps Hb trg 3 chuan vat ly 1a 100Base-TX (Cép xoan d6i), 100Base-(Ca xodn doi)
va 100Base-FX (Cap quang).

Chuan mang 802.3z: C6 tén l1a mang Giga Ethernet Téc do truyén tai dit liéu 1a 1
Gbps H6 tro 3 chuan vat Iy 1a 1000Base-L X, 1000Base-1000Base-LX, 1000Base-SX st
dung cap quang. 1000Base-CX str dung ddy cap dong boc kim.

Chuan mang 802.3ab: C6 tén 1a mang Giga Ethernet over UTP Téc d6 truyén tai
dir liéu 12 1 Gbps HG tro chuan vat ly 1000Base-TX st dung day cap xoin d6i khong
boc kim.

2.1.2 Card giao tiép mang (NIC-Network Interface Card)

Bai Vi cac chire nang ciia mang Ethernet chi lién quan dén ting mot va tang hai
trong mé hinh tham khao OSI, cho nén chung thong thuong duoc cai dat trong Card giao
tiép mang (NIC-Network Interface Card) duoc cam vao ban mach chinh (motherboard)
ctia may tinh. Khi chon lya mot card mang can chi y cac van dé sau:

Chuan khe cam (slot) thiét bi ngoai vi duoc hd trg bai ban mach chinh: Cac may
tinh c& nhan hién dai thong thuong hd tro loai khe cim thiét bi ngoai vi theo chuan PCI.
Cac may tinh doi cii 6 hd tro chuan ISA. Khe cam chuan ISA dai hon so vai khe cam
chuan PCI. Card mang vi thé ciing c6 hai loai. Khéng thé st dung card mang chuan PCI
cam vao khe cam ISA va nguoc lai. Chinh vi thé Thiét ké va xay dung mang LAN Mang
hi mua card mang can luu y dén loai khe cam.

NIC theo chuan PCINIC theo chuin ISA
Hinh 2.3 — Mét s6 loai giao dién mang

Loai dau ndi vao day cap: Mdi chuan mang thuong qui dinh loai day dan dwogc
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str dung. Pé ndi card mang vao day dan can c6 loai dau ndi riéng tuy thuoc vao ting loai
day dan. Vi du, dé ndi vao day cap dong truc gay trén card mang can c6 dau ndi BNC;
dé ndi vai day cap xodn ddi card mang can c6 dau ndi UTP, ... Can chon card mang c6
dau nbi theo diing loai day dan do chuan mang qui dinh.

Card mang 12 mot thiét bi ngoai vi, vi thé ban can luu y dén cac thdng s xéac dinh
dia chi ciia né nhu sé hiéu ngat (Interrupt), sé hiéu cong (port) va dia chi nén (Base
address). Can phai dit ching sao cho khéng tring vai cac thiét bi khac da co trén may
tinh. Thong thuong c6 phan mém cai dat (install/setup) di kém véi card mang khi mua,
cho phép kiém tra trang thai cua card mang ciing nhu dit lai cac thong s trén.

MJi card mang c6 mét dia chi vat ly 1a mot day sé 48 bits (thudng duoc viét dudi
dang 12 sb thap luc phan), goi 1 dia chi MAC. Mét mét card mang c6 dia chi MAC
riéng, khong trung 1ap 13n nhau. Chang duoc cac nha san xuat cai vao khi san xuat.

2.1.1 M@t s6 chuan mang Ethernet phé bién
2.1.1.1 Chuan mang Ethernet 10BASE-5

Pay 1a chuan mang Ethernet dau tién dugc phat trién. N6 bao gom cac thdng s6
k¥ thuat sau:

0 So dd mang dang BUS

0 Sirdung day cap dong truc béo (thich coaxial cable), chiéu dai téi da ctia mdi
doan mang (network segment) la 500 mét.

0 Tdc do truyén dir liéu 1a 10 Mbps Thiét ké va xay dung mang LAN Mang
o Khoang cach gan nhat gitta hai nut / may tinh trén mang 1a 2,5 mét

0 Tbi da cho phép 100 nit / may tinh trén mot doan mang.

o Card mang sir dung dau ndi kiéu AUL.

0 Chiéu dai day din ndi may tinh vao day cap dong truc dai téi da 50 mét

0 St dung hai thiét bi dau cudi (Terminator) tro khang 50 Q dé gan vao moi
dau cua day cap. Mot trong hai dau cudi nay phai ndi tiép dat vao vo cua may tinh.

Thé manh 16n nhat caa chuan mang nay 1a duong kinh mang (khoang céch gita
hai may tinh trong mang) 16n. Tuy nhién viéc thi cong mang kha phuc tap, téc do lai
khong cao, gi4 thanh khdng phai 1a thip so véi cac chuan mang khéac. Chinh vi thé ma
hién nay nd khdng phai la chuan mang dugc chon lwa khi xay dung cac mang LAN mai.

2.1.1.2Chuin mang Ethernet 10BASE-2
Chuan 10Base-2 c6 cac thong sb ky thuat sau:
0 So dd mang dang Bus

0 Str dung day cap dong truc gy (thin coaxial cable), chiéu dai toi da cua mdi
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doan mang (network segment) la 185 met.

0 Tdc do truyén dir liéu 12 10 Mbps

0 Téi da cho phép 30 nat / méy tinh trén mot doan mang.

o Day dan duoc cit thanh ting doan nho dé ndi hai may tinh ké can nhau véi
chiéu dai t6i thiéu 12 0,5 mét. Mdi dau day c6 mot dau ndi BNC bam vao.

o Card mang str dung can c6 dau ndi BNC dé gan dau néi hinh chix T vao (T
connector).

o St dung hai thiét bi dau cudi (Terminator) tro khang 50 dé gan vao dau ndi
hinh chit T ctiia hai may & hai dau day mang. Mot trong hai dau cudi nay phai néi tiép
dat vao vo ctia may tinh.

Mang thiét ké theo chuan 10Base-2 c6 gia thanh ré nhat khi so véi c&c chuan
khac. Tuy nhién tinh 6n dinh ciia n6 khdng cao, cac diém ndi day rat dé bi hong tiép xdc.
Chi can mot diém néi day trong mang khéng tiép xtc tot s& 1am cho cac may khac khong
thé vao mang dugc.

Hinh 2.4 — Yéu diém cua mang 10BASE-2
2.1.1.3Chuan mang Ethernet 10BASE-T

Vao nhitng nam 1990, cau hinh mang hinh sao tré nén dugc wu chudng. Trong
mang st dung mot bo khuéch dai nhiéu cong (port), duoc hoi 12 HUB hay con goi la Bo
tap trung noi két, dé ndi cac may tinh lai véi nhau.
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Hinh2.5—HUB vachuanmang 10 BASE- T

Véi mot HUB, nguoi ta quan tam dén s6 lwong cong cta nd. Bai vi mot cong cho
phép néi mot may tinh vao mang. Mot HUB 24 cong s& cho ndi téi da 24 may tinh lai
v6i nhau. Trén thi trudong thuong tim thiy cac HUB 8,12,16, 24 cong.

Chuan 10BASE-T st dung cap xoin doi (Twisted Pair Cable) dé ndi may tinh
vao HUB. Cap xoan doi thuong cé hay loai 1a ¢6 vé boc (STP - Shielded Twisted Pair)
va loai khéng cé vo boc (UTP - Unshielded Twisted Pair).

Loai ¢6 vo boc ¢6 tinh ning chéng nhidu tét hon loai khéng c6 vo boc. N6 duoc
str dung trong nhitng moi treong ma & do ¢6 cac song dién tir manh (dai phat thanh, phat
hinh, ...). Tuy nhién gia thanh dat hon loai khéng c6 vo boc. Da sd cac mang cuc bo str
dung cho van phong ngay nay st dung cap xoin doi khong boc kim (cap UTP).

Cap x04n doi duoc chia thanh nhiéu chung loai (Caterogy), viét tat 1a CAT. Mi
chang loai c6 bang thong téi da khac nhau.
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CAT 1:2Mbps
CAT 2:4 Mbps
CAT 3:16Mbps
CAT 4:20Mbps
CAT 5:100Mbps
CAT 5E: 1000Mbps
CAT :1000Mbps

ORY 5 4PR/24 AlgE

Hinh 2.6 - Cap xoan ddi

16



Chuan 10 BASE-T c¢6 bang thong qui dinh 1 10 Mbps, vi thé phai st dung cép
tir CAT 3 tro 18n. Chiéu dai téi da ctia mot soi day 1a 100 mét.

Cap xoan doi c6 8 soi, xo0an lai v4i nhau timg doi mot tao thanh 4 d6i véi bon
mau dac trung: Cam (Orange), xanh duong (Blue), xanh 1a (Green) va nau (Brown).

Mot doi gdm mot soi dugc phu mau hoan toan va mot soi mau tring duoc diém
vao cac d6m mau tuong Gng.

Dé c6 thé ndi may tinh vao HUB, mdi dau cua sgi cap xoan doi déu phai duoc
bam dau ndi UTP (UTP Connector). Card mang trong trudng hop nay ciing phai hd tro
loai dau ndi UTP.

Hinh 2.7 — St dung dau ndi UTP véi day cap xoin doi

Pau ndi UTP co6 8 pin dé tiép xUc véi 8 soi cua day cap xoin doi. Chuan 10
BASE- T chi sir dung 4 trong 8 soi ctia cp xoan ddi dé truyén dir lieu (Mot cap truyén,
mét cap nhan). Bon soi con lai khdng st dung. Tuong tmg trén dau ndi UTP, chi c6 4
pin 1,2,3,6 duoc st dung, cac pin con lai khong dung dén.

Cau hoi ké tiép la soi day mau nao cua cap xoan doi sé di vai pin sb may caa dau
ndi UTP. Bé thdng nhat, EIA va TIA di phdi hop va dua ra 2 chuan bam dau day la
T568A va T568B

Chuan 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 Chuan 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 vay, s& dan dén 2 so d6 néi day dbi véi mot soi cap xodn doi:

. So do ndi day thang (Straight through): hai dau ciia mot soi cap xoan doi déu
duoc

bam dau UTP theo cing mot chuan, tic hodc ca hai cing bam theo chuan T568A
hoac ca hai ciing bam theo chuan T568B.

. So do ndi day chéo (Cross over): hai dau caa mot soi cap xoan doi duoc bam
dau UTP theo hai chuan khéac nhau, tarc mot dau bam theo chuan T568A, dau con lai bAm
theo chuan T568B.

Day duoc bam theo so d6 thang dung dé ndi hai thiét bi khac loai lai vai nhau. Vi du
ndi may tinh va Hub,Switch, router. Nguoc lai, ddy bam theo so d6 chéo dung dé ndi hai
thiét bi cung loai, vi du néi Hub vai Hub, ndi may tinh véi may tinh, Hub véi Router.

So véi chuan 10 BASE-2, chuan 10 BASE-T dit hon, nhung né cé tinh 6n dinh cao
hon: su €O trén mot

Hinh 2.8 — Chuan 10BASE-T khic phyc nhuoc diém cua 10BASE-2

2.1.1.1Van @& mé réng mang
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2.6.34.1 Mé rong mang 10 BASE-2

Chuan 10BASE-2 rang budc sb nit tdi da trén mot nhanh mang (segment) 1a 30. Néu
mang c6 hon 30 may tinh thi phai st dung it nhat 2 nhanh mang va néi ching lai véi nhau
bang mét bo khuéch dai (Repeater).

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

Tuy nhién, d& dam bao cac may tinh c6 thé phat hién dugc dung d6 khi truyén di

liéu, s6 luong téi da cac nhdnh mang duoc ndi lai véi nhau bang cac Repeater bi gigi
han boi luat 5-4-3. Luat nay qui dinh nhu sau:

Chi c6 thé ndi téi da 5 nhanh mang lai véi nhau bang cac Repeater Chi c6 thé sir dung
t6i da 4 Repeater trong mot mang

Chi cho phép t6i da 3 nhanh mang c6 nhiéu hon 3 nat (Mot ndt c6 thé 1a mot may
tinh hoac la mot Repeater)

2.6.3.4.2 Mé rong mang Ethernet

MJdi cong trén Hub cho phép ndi mot may tinh vao mang. Thuong sé lwong cong trén
Hub 1a 8, 12, 16, 24. Néu s6 lwong may tinh can néi mang vuot quéa s6 lugng cong ma mot
Hub c6 thé cung cap, khi d6 ta phai sir dung nhiéu Hub va néi ching lai v4i nhau. Duéi day
la mét vai so db thuong duoc sir dung dé ma rong mang theo chuan 10BASE-T: Ndi lién
tiép cac Hub lai voi nhau: Trong so dd nay can tuan thi luat 5-4-3, da khong di

Hinh 2.10 — So d6 ndi két hai HUB

Str dung mot Hub 1am xuong séng: So d6 nay duoc sir dung khi sb lugng Hub nhiéu
hon 4

Hinh 2.11 — Str dung HUB dé néi nhiéu HUB Str dung mot nhanh mang 10BASE-2
lam xuong

séng: Truong hop ndy phai chon cac Hub c6 moédun mo rong (Add- in module)
10BASE-2.

Hinh 2.12 — Noi két cac HUB bang cap dong truc gay

2.6.3.4.1  So ddhdn hep

C6 thé ndi cac nhanh mang 10Base-2 va 10Base-T theo so d6 sau:

Hinh 2.13 — N&i mang 10BASE-2 va 10BASE-T lai véi nhau

2.1.1.1Mang Fast Ethernet

Pé tang toc do truyén dir liéu, chuan mang Fast Ethernet da dugc phat trién véi toc
d6 tang gap 10 lan so vai chuan mang Ethernet, tic 100 Mbps. Vé co ban Fast Ethernet van
st dung giao thie CSMA/CD dé chia sé duong truyén chung giira cac may tinh. Fast

Ethernet dinh 100Base-T4 va 100Base- FX. nghia 3 chuan mang & tang vat Iy 12 100Base-TX,
Chuan mang 100Base-TX va 100 Base-T4 str dung topology dang hinh sao, véi mot Hub
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lam trung tdm, cing cac loai ddu Tuy nhién ching c6 cac diém khac nhau nhu: néi UTP
tuong tu nhu chuan 10Base-T.

Chuan 100Base-TX st dung day cap xodn doi tir CAT 5 tré [8n, chi sir dung 2 d6i va
c¢6 so do bam day gidng nhu chuin 10Base-T.

Chuan 100Base-T4 st dung cap xoin doi tir CAT 3 tré 1én. Diéu nay cho phép st
dung lai hé théng day cua cidc mang 10Base-T. Tuy nhién so d6 dau day trong chua
bim dau RJ45 theo so dd sau:

Hinh 2.14 — So d6 bam day cho chuan mang 100 BASE-T4 Chiéu dai tbi da sgi cap
trong ca hai chuan van 1a 100 mét.

Chuan 100Base-FX duoc thiét ké dé ndi két vao duong truyén cap quang véi chiéu
dai cua soi cap 1én dén 2000 mét, sir dung loai dau ndi SC.

Hub trong chuan Fast Ethernet  dugc phan thanh 2 loai 1a Hub 16p 1(Class 1) va
Hub 16p 2 (Class 2).

Hub 16p 2 chi cho phép hai nhanh mang c6 cung kiéu tin hiéu giao tiép véi nhau. Vi
du nhu gitta nhanh 100Base-TX va 100Base-TX hay gitta nhanh mang 100Base-T4 va
100Base-T4. Ta c6 thé ndi 2 Hub 16p 2 lai gitra ching 1a 5m. vé&i nhau véi khoang cach toi
da

Hub 16p 1 cho phép hai nhanh mang khac kiéu tin hiéu c6 thé giao tiép duoc véi nhau.
Vi du giita nhanh mang 100Base-TX va 100Base-FX. Tuy nhién ching khong cho phép néi
cac Hub lai véi nhau.

Mét diém can luu y nita 1a card mang sir dung ciing phai chon loai hd trg chuan Fast
Ethernet. Hién nay chuan mang 100Base-TX duoc sir dung nhiéu nhat vi n6 cung cap toc do
cao, 6n dinh, dé thi cong va khong qua dit tién. Chuan 100Base- FX ciing duogc st dung dén
trong truong hop duong kinh mang vuot qua tim caa chuan 100Base-TX (Trong khoang tir
100 dén 2.000 mét)

Mot diém can luu y nira 1a kha ning lién thong giita chuan Ethernet va Fast Ethernet.
Pa s6 Hub va card mang thugc chuan Fast Ethernet déu hd tro thém chirc nang Auto-Sensing,
nho d6 ¢ thé giao tiép duogc véi cac thiét bi caa chuan 10Base-T.

Vi du, néu card mang chuan 100Base-TX c6 tinh ning Auto-Sensing ndi két vao mot
cong 10Base-T thi nd sé tu dong nhan biét va chuyén sang hoat dong theo chuan 10Base-T.
Hay nguoc lai, mot card mang chuan 10Base-T néi vao mot cong 100Base-TX cua Hub ¢6
tinh ning Auto-Sensing thi Hub s& tu dong chuyén cong sang hoat dong theo chuan
10Base-T.

2.1.1.2Mang Token Ring
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