
UY BAN NHAN DAN QU~N 5 

TRUONG TRUNG CAP NGHE KY THU~T CONG NGH)J: HUNG VUONG 

T ' 

GIAOTRINH 

M~ng can ban 
' T 

Nghe: Ky thu~t sfra chira, lap rap may tinh 

TRINH DO TRUNG CAP • 

TPHCM-2019 





LOI GIOI THI)J:U 

DS dap ung yeu cfiu giang d~y chuong trinh dao t~o nghS "Ky thu~t 
sua chfra, lip rap may tinh" cfing nhu vi?c cung cfip tai li?u giup cho sinh vien h9c 
t~p, khoa Di?n tu chung toi da tiSn hanh bien so~n giao trinh "M~g may tinh " 

Giao trinh nay giup cac b~ c6 them ky nang: 

- Su d\lllg cac cong c1,1 chufin doan khic ph1,1c b9 ngu6n 

Sua chfra cac hu hong thuong g~p cua b9 ngu6n. 

Day la cong trinh duqc viSt b&i d9i ngfi giao vien da va dang cong tac t ~i 
truong TCN KTCN Hung Vuong cung v6i S\f g6p y va phan bi?n cua cac doanh 
nghi?p trong finh V\fC lien quan, tuy v~y, cu6n sach chic ch~ v~n khong 
tranh khoi nhfrng khi@m khuy@t. Chung toi mong nh ~ duqc y kiSn dong g6p cua 
b~n d9c dS cu6n sach duqc hoan thi?n hon trong Ifill tai ban. 

Xin tran tr9ng gi6i thi?u cung b~ d9c ! 

Qu~n 5, ngiiy thang nam 20/J 

Bien SO(ln 

To Huynh Thien Tririlng 





MVCLVC 

DE Ml)C TRANG 
, .... ~ " 

GIOI THI¥U VE MO DUN .................................................................. o••······••oooo 1 

CmJONG 1: GIOI THI¥U CHUNG VE M4NG .............................................. 3 

1. M~ng thong tin va ung d\mg ............................................................................. 3 

1. 1. Sa luge ljch su phat tri@n: ........................................................................... 3 

1.2. Khai ni~m CO' ban: ....................................................................................... ·3 

1.3. Ungd-µng .................................................................................................... 4 

1.4. M~g C\JC b9 ................................ ······ .................................... ····· ................ 4 

2. Mo hinh di~n toan m~g ................................................................................ 4 

3. Cac m~ng C\JC be), do thi va di~n r9ng ............................................................... 4 

3.1. M~g C\JC b9 ······························································································· 5 

3.2. M~ng do thi MAN (Metropolitan Area Networks) ...................................... 5 

3 .3 '. M~g di~n r9ng ........................................................................................... 5 

4. Cac dich V\l m~ng ............................................................................................. 5 

4.1. Dich V\l truy nh~p tu xa Telnet.. .................................................................. 5 

4.2. Dich V\l truy~n t~p (FTP) ............................................................................ 6 

4.3. Dich V\l Gopher .......................................................................................... 6 

4.4 Djch Vl.l WAIS ............................................................................................. 6 

4.5. Dich V\l World Wide Web .......................................................................... 6 

4.6. Dich V\l thu di~n tu (E-Mail) ....................................................................... 7 
,.. ' 

cHU'ON"G 2: ·Mo HINH 0s1 .............................................................................. 9 

1. Cac quy tic va ti6n trinh truy~n thong ............................................................... 9 

1.1. Sg dn thi6t phai c6 mo hinh truy~n thong .................................................. 9 

1.2. Nguyen tic phan tfing ............................................................................... 10 

2. Mo hinh tham khao OSI (Open Systems Interconnect) ................................... 11 

2.1. Ki6n true cu.a mo hinh OSI ....................................................................... 11 
T A• •"' T T 2 2.2. Sg ghep no1 g1ua cac muc ......................................................................... 1 

2.3. Phuang thuc ho~t d9ng cu.a cac tfing trong mo hinh OSI.. ......................... 12 

3. Khai ni~m tfing v~t ly OSI .............................................................................. 13 



3.1. Vai tro va chuc niing cua t§.ng v~t ly ......................................................... 13 

3 .2. Cac chuAn cho giao di~n tfulg v~t ly .......................................................... 13 

4. Cac khai ni~m t§.ng kJt n6i du li~u OSI .......................................................... 14 

4 1 V . t ' ' h' ~ ? t).. 1· A k;._t d~ 1· A 14 . . al ro va c uc nang cua ang ten e u 1yu ......................................... . 

4.2. Cac giao thuc hu&ng ky t1_r ...........•..•.......•.......•••.........••..........•................. 15 

4.3. Cac giao thuc hu&ng bit. ........................................................................... 15 

5. Khai ni~m t§.ng m~ng OSI .............................................................................. 15 

5 .1. Vai tro va chuc niing cua tfulg m~ng ......................................................... 15 

5.2. Cac ky thu~t ch9n duong trong m:;tng may tinh ................ : ........................ 16 

5.3. Giao thuc X25 PLP ................................................................................... 17 

6. Lap giao v~n ................................................................................................... 18 

6 1 V . t ' ' h ' ~ ? t).. . A 18 . . al ro va c uc nang cua ang giao v~n ................................................... . 

6 .2. Giao thuc chmln cho t§.ng giao v~n ........................................................... 18 

6.3. Dich V\l OSI cho t§.ng giao v~n ................................................................. 21 

7. Khai ni~m t§.ng phien lam vi~c OSI. ................................................................ 21 

7 1 V . t ' ' h ' ~ ? t).. h. A 21 . . at ro va c uc nang cua ang p ten ........................................................ . 

7.2. Giao thuc chuAn cho t§.ng phien ................................................................ 22 

7.3. Dich V\l OSI cho t§.ng phien ...................................................................... 22 

8. Khai ni~m t§.ng trinh bay OSI ......................................................................... 23 

8.1. Vai tro va chuc nang cua tfulg trinh diSn ................................................... 23 

8.2. Giao thuc chuAn cho t§.ng trinh di Sn ......................................................... 23 

8.3. Dich V\l OSI cho t§.ng trinh diSn ............................................................... 24 

9. Khai ni~m t§.ng ung d1,lng OSI ........................................................................ 24 

9.1. Vai tro va chuc nang cua t§.ng ung d\lng ................................................... 24 

9 .2. ChuAn h6a t§.ng ung d1,lng ............................................................................ 24 

CHUONG 3: KY THUAT MANG CUC BO .................................................... 28 . . . . . 

1. Cac t§.n s6 truySn ···························································································· 28 

2. V~t tai cap ...................................................................................................... 28 

2.1. Cap xoiln doi ............................................................................................. 28 

2.2. Cap d6ng tf\IC (Coaxial cable) bang t§.n ca so ........................................... 29 

2.3. Cap d6ng tf\lc bang r9ng (Broadband Coaxial Cable) ............................... 31 



2.4. Cap quang ................................................................................................. 31 

3. V~t tai VO tuySn ······························································································ 32 

3.1. Radio ........................................................................................................ 33 

3 .2. Song C\fC ngin ........................................... ····· .......................................... 34 

3 .3. Tia h6ng ngo~i .......................................................................................... 34 

4. D§.u philn ctrn.g ................................................................................................ 35 

4.1. Card giao ti@p m~ng (Network Interface Card) ......................................... 35 

4.2. B9 chuySn ti@p Repeater ........................................................................... 35 

- 4.3. B9 t~p trung Hub (Concentrator hay HUB) ............................................... 35 

4.4. B9 t~p trung Switch (hay con g9i tit la switch) ......................................... 36 

4.5. Modem ..................................................................................................... 37 

4.6. Router ....................................................................................................... 37 

4.7. M9t s6 kiSu n6i m~ng thong d1,mg va cac chuin ........................................ 38 

5. Tim hi Su dinh chuin Ethernet ......................................................................... 44 

5 .1. Gi&i thi~u .............. , .................... '. ............................................................... 44 

5 .2. Cac d~c tinh chung cua Ethernet. ............................................................. .44 

5.3. Cac lo~i m~g Ethemet.. ........................................................................... 48 
" " CHUON"G 4: TOPO M~NG ............................................. ., ................................................................... 49 

1. Cac kiSu giao kSt ............................................................................................ 49 

1.1. KiSu di@m - di@m (Point to Point) ............................................................. 49 

1.2. Ki Su quang ha (Point to Multipoint, Broadcasting) ................................... 49 

2. Topo v~t ly ..................................................................................................... 49 

-2.1. M~g d~ngBus .......................................................... ; .............................. 49 

2.2. M~g d~ng sao (Star topology) ................................................................. 50 

2.3 M~ng d~ng vong ........................................................................................ 50 

2.4 M~ng d~ng k@t n6i h6n hqp ....................................................................... 51 

3. TruySn du li~u ································································································ 51 

3 .1. Phuong phap CSMA/CD (Carrier Sense Multiple Access with Collision 
Detection) ................................................................................................... 52 

3.2. Phuong phap TOKEN BUS ...................................................................... 53 

3.3. Phuong phap TOKEN RING .................................................................... 54 



' - •T' CHUONG 5: CAC BQ GIAO THu C .............................................. &••·············· 57 

1. Cac mo hinh va giao thuc ............................................................................... 57 

1.1. Gi&i thi~u chung ....................................................................................... 57 

1.2. Cac giao thuc ............................................................................................ 58 

3. Internet Protocols ........................................................................................... 61 

3.1. Giao thuc IP ............................................................................................. 61 

3 .2. M9t s6 giao thuc di Su khiSn ...................................................................... 66 

4. Apple Talk ...................................................................................................... 67 

5. KiSn true mc:;i,ng s6 h6a. ··················································································· 67 

5.1. Khai ni~m chung ...................................................................................... 67 

5 .2. Ca ban vS ISDN ....................................................................................... 67 

5.3. Cac ph~n tu ca ban cua mc:;i,ng ISDN - TEI (Termination Equipment 1) ... 68 

CHUONG 6: B<) GIAO THUC TCP/ IP ......................................................... 72 

1. Gi&i thi~u TCP /IP ........................................................................................... 73 

2. Mo hinh TCP /IP ............................................................................................ 73 

3. Dia chi IP ....................................................................................................... 75 

3.1. Dia chi IP ................................................................................................. 75 

3 .2. Dia chi IP Public va Dia chi IP Private: .................................................... 77 

4. Subnet mask ................................................................................................... 79 

5. Phan chia mc:;i,ng con ........................................................................................ 80 

CHUONG 7: CONG NGHi WLAN VA ADSL .............................................. 85 

1. Cong ngh~ Wlan ............................................................................................. 85 

1.1. Wireless LAN la gi? ................................................................................. 85 

1.2. Cac mo hinh Wlan .................................................................................... 85 

1.3. Vu diSm cua Wlan .................................................................................... 87 

1.4. Nhugc di Sm cua Wlan .............................................................................. 87 

2. Cong ngh~ ADSL ........................................................................................... 87 

2.1. ADSL la gi? .............................................................................................. 87 

2.2. ADSL hoc:;i,t d9ng nhu thS nao? .................................................................. 88 

2.3. Yeu c~u c§u hinh d6i v&i khach hang ....................................................... 88 

2.4. Nhung uu diSm cua ADSL ....................................................................... 88 



2.5. Nhuqc diSm .............................................................................................. 89 

3. C§.u hinh Router ADSL va WLAN ................................................................. 89 

3 .1. Ly thuySt vS b9 dinh tuySn .......................................................................... 89 

3.2. Gi6i thi~u b◊ dinh tuySn Cisco ................................................................. 91 

3 .3. C~u hinh b◊ dinh tuySn ............................................................................. 96 

4. KSt hqp ADSL va WLAN ........... ··································································· 97 

4.1. Gi6i thi~u .................................................................................................. 97 

4.2. Ca chS in trong mi;i,ng ........................... : .................................................... 97 

4.3. Bao m{h cua may.in ................................................................................ 101 

CHUONG 8: cAc PHUONG PHAP KHA.C PHl)C SV C0 ........................ 102 

1. Cac S\f c6 m~ng ............................................................................................ 103 

1.1. Gi6i thi~u ................................................................................................ 103 

1.2. Cac 16 h6ng va phuang thuc t§.n qmg m~ng chu ySu .............................. 103 

1.3. M()t s6 diSm ySu cua h~ th6ng ................................................................ 104 

1.4. Cac muc bao v~ an toan m~ng ....................... , ........................•............. '.. 105 

2. Ti Sn trinh khic ph1;ic sµ c6 ............................................................................ 106 

2.1. Cac bi~n phap bao v~ m~ng may tinh ...................................................... 106 

2.2. T6ng quan vS h~ th6ng Firewall .............................................................. 107 
' - ? 

TAI LI¥U THAM KHAO ................................................................................. 109 





1 

GI01 THI¥U VE MO DUN 

Vi tri, tinh chdt cu.a mo dun 

* Vi tri mon h9c: La mon h9c chuyen nganh; dµac b6 tri a h9c ky III; h9c sau mon 
Lip rap va cai d~t may tinh. 

* Tinh chfit mon h9c: KiSm tra. 

Mvc tieu cua mo dun 

** KiSn thuc chuyen mon: 

- Trinh bay duqc cac thanh ph~n cua mo hinh OSI. 

- Trinh bay cac topo m~ng LAN 

- Li~t ke cac thanh ph~n trong m~ng LAN 

- Trinh bay nguyen tic ho~t d(mg cua h~ th6ng m~ng LAN. 

** Kynangngh~: 

- Nh~n d~ng chinh xac cac thanh phful tren m~ng 

ThiSt l~p h~ th6ng m~ng LAN cho cong ty. 

- XU ly cac sv c6 lien quan dSn h~ th6ng m~ng LAN. 

* * Thai d9 lao d9ng: 

- Binh tinh, chinh xac trong thao tac kSt n6i h~ th6ng m~ng may tinh. 

- Nhanh nh~y trong v~c nh~n biSt 16i trong h~ th6ng m~ng 

Noi dung cua mo dun 

1. Gi&i thi~u chung v~ m~ng 

2. Mo hinh OSI 

3. Ky thu~t m~ng C\lC b9 

4. Topo m~ng 

5. Cac b9 giao thuc 

6. B9 giao thuc TCP/IP 

7. Cong ngh~ WLAN va ADSL 

8. Cac phuang phap khic phl_lc sv c6 
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CHUONG 1: GIOl THI:E:U CHUNG VE ~NG 

1. M~ng thong tin va ll'Ilg d1_mg. 

1.1. SO' hrqc ljch sfr phat tri~n: 

Vao giua nhfrng nam 50, nhfrng h~ th6ng may tinh diu tien ra den 
SU dµng cac bong den di~n tu nen kich thu&c dt c6ng kSnh va tieu t6n nhiSu nang 
luqng. Vi~c nh~p du li~u vao may tinh duqc thµc hi~n thong qua cac bia dµc 16 va 
kSt qua duqc dua ra may in, diSu nay lam mfit rfit nhiSu thai gian va bfit ti~n cho 
nguai su dµng. 

DSn giua nhfrng nam 60, cung v&i S\f phat triSn cua cac ung dµng tren may 
tinh va nhu ciu trao d6i thong tin v&i nhau, mc)t s6 nha san xufit may tinh da 
nghien cua chS t?O thanh cong cac thiSt bi truy c~p tu xa t&i cac may tinh cua h9, va 
day chinh la nhfrng d?Ug sa khai cua h~ th6ng m?ng may tinh. 

DSn d§.u nhfrng nam 70, h~ th6ng thiSt bi d§.u cu6i 3270 cua IBM ra dai 
~~~~~~~~~~~~~~~~~& 
xa. DSn giua hung nam 70, IBM da gi&i thi~u mc)t lo?t cac thiSt bi dfiu cu6i duqc 
thiSt kS chS t?O cho rmh vµc ngan hang, thuong m?i. Thong qua day cap m?ng cac 
thiSt bi diu cu6i c6 thJ truy c~p cung m(>t luc dSn mc)t may tinh dung chung. DSn 
nam 1977, cong ty Datapoint Corporation da tung ra thi truang h~ di Su hanh 
m?ng cua minh la "Attache Resource Computer Network" (Arcnet) cho phep lien 
kSt cac may tinh va cac thiSt bi d§.u cu6i l?i bing day cap m?ng, va d6 chinh la h~ 
diSu hanh m?ng d§.u tien. 

1.2. Khai ni~m CO' ban: 

N 6i m9t each CO' ban, m?ng may tinh la hai hay nhiSu may tinh duqc kSt n6i 
v&i nhau theo m9t each nao d6 sao cho chung c6 thS trao d6i thong tin qua l?i v&i 
nhau. 

M?ng may tinh ra dai xufit phat tu nhu c§.u mu6n chia se va dung chung du 
li~u. Khong c6 h~ th6ng m?ng thi du li~u tren cac may tinh dc)c l~p mu6n chia se 
v&i nhau phai thong qua vi~c in fin hay sao chep qua dia mSm, CD ROM, 
... diSu nay gay rfit nhiSu bfit ti~n cho nguai dung. Cac may tinh duqc kSt n6i 
thanh m?ng cho phep cac kha nang: 

• Su dvng chung cac cong cµ ti~n ich 
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• Chia se kho du li~u dung chung 

• Tang d9tin c~y cua h~ th6ng 

• Trao d6i thong di~p, hinh anh, 

• Dung chung cac thiSt bi ngo?i vi (may in, may ve, Fax, modem ... ) 

• Giam thiSu chi phi va thai gian di l?i. 

1.3. Ung d\lng 

Ngay nay nhu du XU ly thong tin ngay cang cao. M:;mg may tinh ngay cang 
tr& nen qua quen thu9c d6i v&i m9i nguai thu9c m9i tAng lap khac nhau, trong 
m9i linh vµc nhu: khoa h9c, quan sµ qu6c phong, thuong m?i, dich V\l, giao d1,1c ... 

Hi~n nay 6 nhiSu. nai ml;l,ng da tr& thanh m9t nhu cAu khong thS thiSu. 
Nguai ta th§.y duqc vi~c kSt n6i cac may tinh thanh m?ng cho chung ta nhung kha 
nang m&i to l&n nhu: 

1.4. M~ng C\IC b<} 

M9t ml;l,ng Cl,lC b9 la sµ kSt n6i m9t nh6m may tinh va cac thiSt bi kSt n6i 
ml;lllg duqc lrtp d~t tren m9t ph?m vi dia ly gi&i h?n, thuang trong m9t toa nha 
ho~c m9t khu cong s& nao d6. Ml;lng c6 t6c de) cao 

a. M?ng di~n r9ng v&i kSt n6i LAN to LAN 

Ml;l,ng di~n r9ng bao gia cung la sµ kSt n6i cua cac lll;l,ng LAN, illl;l,ng di~n 
r9ng c6 thS trai tren ph?m vi m9t vung, qu6c gia ho~c ca m9t l1,1c dia th~m chi tren 
ph?m vi toan cAu. Ml;lllg c6 t6c de) truySn du li~u khong cao, ph?m vi dia ly khong 
gi&i hl;lll 

b. Lien ml;l,ng INTERNET 

V &i sµ phat triSn nhanh ch6ng cua cong ngh~ la sµ ra dm cua lien 
m?ng INTERNET. M?ng Internet la s& huu cua nhan lo?i, la sµ kSt hqp cua r§.t 
nhiSu illl;l,ng du li~u khac chl;l,y tren nSn tang giao thuc TCP/IP 

c. M:,mg INTRANET 

Thµc sµ la m9t m?ng INTERNET thu nho vao trong m9t ca quan/cong ty/t6 
chuc hay m9t b9/nganh ... , gi&i h?n ph?m vi nguai su d1,1ng, c6 su d1,1ng cac cong 
ngh~ kiSm soat truy c~p va bao m~t thong tin . 

Buqc phat triSn tu cac m?ng LAN, WAN dung cong ngh~ INTERNET 

2. Mo hinh di~n toan m~ng 

M9t kiSn true di~n toan kiSu m&i, kSt hqp hi~u qua m9t s6 luqng l&n cac h~ 
th6ng may chu va h~ th6ng luu tru vao trong m9t tai nguyen di~n toan linh ho?t va 
dµa theo nhu cAu cua nguai su d1,1ng duqc triSn khai cho t§.t ca cac nhu cAu di~n 
toan cua doanh nghi~p 

3. Cac m~ng C\IC b<}, do thj va di~n r<}ng. 
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3.1. M~ng eve bq 
M9t m~ng eve b9 la S\f kSt n6i m9t nhom may tinh va cac thiSt bi kSt n6i 

m~ng duqc Hip d~t tren m9t ph~m vi dia ly gi6i h~, thuong trong m9t toa nha 
ho~c m9t khu cong s& nao do. M~ng co t6c d9 cao 

Ten g9i "m~ng eve b9" duqc xem xet tu quy mo cua m~ng. Tuy nhien, do 
khong phai la d~c tinh duy nhfit cua m~ng eve b9 nhung tren thvc tS, quy mo cua 
m~ng quySt dinh nhiSu d~c tinh va cong ngh? cua m~ng. Sau day la m(>t s6 d~c 
di@m cua m~ng eve b9: 

f)~c di@m cua m~ng eve b9 

+ M~ng eve b9 co quy mo nh6, thuong la ban kinh du6i vai km. 

+ M~ng eve b9 thuong la SO' huu cua m9t tb chuc. Thvc tS do la diSu kha 
quan tr9ng dS vi?c quan ly m~ng co hi?u qua. 

+ M~ng eve b9 co t6c d9 cao va it l6i. Tren m~ng r(>ng t6c d9 noi chung chi 
d<?-t vai tram Kbit/s dSn Mb/s. Con t6c d9 thong thuong tren m~g eve b9 la 10, 100 
Mbit/s va t6i nay v6i Gigabit Ethernet. 

3.2. Mi~mg do thi MAN (Metropolitan Area Networks) 

M~ng do thi MAN ho~t d(>ng theo ki@u quang ha, LAN to LAN. M~ng cung 
cfip cac dich vv tho~i va phi tho~i va truySn hinh cap. Trong m9t m~ng MAN, co 
th@ su dvng m9t ho~c hai duong truySn v~t ly va khong chua thvc th@ chuy@n 
m~ch. Dva tren tieu chufin DQDB (Distributed Queue Dual Bus - IEEE 802.6) quy 
dinh 2 cap don kSt n6i tfit ca cac may tinh l~i v6i nhau, cac may hen trai lien l~c 
v6i cac may hen phai thong tin v~n chuy@n tren duang BUS tren. Cac may hen trai 
lien l~c v6i cac may hen phai, thong tin di theo duang BUS du6i. Huang truySn 
dfr li?u tren bus A Bus A ... Head-End Bus B Huang truySn dfr li?u tren bus B 

3.3. M~ng di~n r<}ng 

M~ng di?n r(>ng bao gia cung la sv kSt n6i cua cac m~ng LAN, m~ng di?n 
r9ng co th@ trai tren ph~m vi m9t vung, qu6c gia ho~c ca m9t Ive dia th~m chi tren 
ph~m vi toan du. M~g co t6c d9 truySn dfr li?u khong cao, ph~m vi dia ly khong 
gi6i h~ 

4. Cac djch Vl} IDfng 

4.1. Djch Vl} truy nh~p tir xa Telnet 

Telnet cho phep nguai su dvng dang nh~p tu xa vao h? th6ng tu m9t thiSt bi 
d§u cu6i nao do tren m~ng. V 6i Telnet nguai su dvng hoan toan co th@ lam vi?c 
v6i h? th6ng tu xa nhu th@ h9 dang ng6i lam vi?c ngay tru6c man hinh cua h? 
th6ng. KSt n6i Telnet la m9t kSt n6i TCP dung d@ truy Sn~ dfr li?u v&i cac 
thong tin diSu khi@n. 



6 

4.2. Djch Vl} truy~n t~p (FTP) 

Dich V\l truy Sn t~p (FTP) la rrn)t dich V\l CO' ban va ph6 biSn cho phep 
chuySn cac t~p du li~u gifra cac may tinh khac nhau tren m?ng. FTP h6 trq t§.t ca 
cac d?ng t~p, tren thuc tS n6 khong quan tam t&i d?ng t~p cho du d6 la t~p van ban 
ma ASCII hay cac t~p du li~u d~g nhiphan. V &i c§.u hinh cua may phl)c V\l FTP, 
c6 th@ qui dinh quySn truy nh~p cua nguai su dl)ng v&i tung thu ml)c luu tru du 
li~u, t~p du. 

4.3. Djch Vl} Gopher 

Tru&c khi Web ra dai Gopher la dich V\l r§.t duqc ua chu(mg. Gopher la 
m9t dich V\l chuy@n t~p tuang tµ nhu FTP, nhung n6 h6 trq nguai dung trong vi~c 
cung c§.p thong tin vS tai nguyen. Client Gopher, hi@n thi mc)t thµc dan, 
nguai dung chi vi~c lµa ch9n cai ma minh cln. KSt qua cua vi~c lµa ch9n duqc th@ 
hi~n 6 m9t thµc dan khac. 

Gopher bi gi&i h?n trong ki@u cac du li~u. N6 chi hi@n thi du li~u du&i d?ng 
ma ASCII m~c du c6 th@ chuy@n du li~u d?ng nhi phan va hi@n thi n6 bing mc)t 
phln mSm khac. 

4.4 Djch V1} WAIS 

WAIS (Wide Area Information Serves) la m9t dich V\l tim kiSm du li~u. 
WAIS thuang xuyen bit diu vi~c tim kiSm du li~u t?i thu ml)c cua may chu, nai 
chua toan be) danh ml)C cua cac may phl)C V\l khac. Sau d6 WAIS thµc hi~n tim 
kiSm t?i may phl)c V\l thich hqp nh§.t. WAIS c6 th@ thµc hi~n cong vi~c cua 
minh v&i nhiSu lo?i du li~u khac nhau nhu van ban ASCII, Postscript, GIF, 
TIFF, di~n thu ... 

4.5. Djch Vl} World Wide Web 

World Wide Web (WWW hay Web) la m9t dich V\l tich hqp, su dl)ng dan 
gian va c6 hi~u qua nh§.t tren Internet. Web tich hqp ca FTP, WAIS, Gopher. Trinh 
duy~t Web c6 th@ cho phep truy nh~p vao t§.t ca cac dich V\l tren. 

Tai li~u WWW duqc vi~t bing ngon ngu HTML (Hyper Text Markup 
Language) hay con g9i la ngon ngu danh d§.u sieu van ban. Sieu van ban la van 
ban binh thuang cc)ng them m9t s6 l~nh dinh d?ng. HTML c6 nhiSu each lien kSt 
v&i cac tai nguyen FTP, Gopher server, WAIS server va Web server. Web Server 
la may phl)c V\l Web, dap ung cac yeu clu vS truy nh~p tai li~u HTML. Web 
Server trao d6i cac tai li~u HTML bing giao thuc HTTP (Hyper Text 
Transfer Protocol) hay con g<;>i la giao thuc truySn sieu van ban. 

Trinh duy~t Web (Web client) la chuang trinh dS xem cac tai li~u Web. 
Trinh duy~t Web gui cac URL dSn may phl)c V\l Web sau d6 nh~ trang Web tu 
may phl)C V\l web dich va hi@n thi chung. Khi giao ti Sp v&i may phl)C V\l web thi 
trinh duy~t Web su dl)ng giao thuc HTTP. Khi giao ti Sp v&i m9t Gopher 
server thi trinh duy~t Web ho?t dc)ng nhu m9t Gopher client va su dl)ng giao thuc 
gopher, khi giao tiSp v&i m9t FTP server thi trinh duy~t Web ho?t dc)ng nhu m9t 
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FTP client va dung giao thuc FTP. Trinh duy~t Web c6 thS thvc hi~n cac cong vi~c 
khac nhu ghi trang Web vao ma, gui Email, tim kiSm xau ky tv tren trang Web, 
hiSn thi t~p HTML ngubn cua trang Web, v. v ... Hi~n nay c6 hai trinh duy~t Web 
duqc su d\Ulg nhi€u nh§.t la Internet Explorer va Netscape, ngoai ra con m9t 
s6 trinh duy~t khac nhu Opera, Mozila, ... 

4.6. Djch VI} thu di~n tfr (E-Mail) 

Dich vµ thu di~n tu (hay con g9i la di~n thu) la m9t dich vµ thong dµng 
nh§.t trong m9i h~ th6ng m~ng du 16n hay nho. Thu di~n tu duqc su dµng r9ng rai 
nhu m9t phuong ti~n giao tiSp hang ngay tren m~ng nha tinh linh ho~t va ph6 biSn 
cua n6. Tu cac trao df>i thu tin thong thuang, thong tin quang cao, tiSp thi, dSn 
nhfrng cong van, bao cao, hay kS ca nhfrng ban hqp df>ng thuong m~i, chung tu, 
... t§.t ca d€u duqc trao df>i qua thu di~n tu. 

M9t h~ th6ng di~n thu duqc chia lam hai phin, MUA (Mail User Agent) va 
MTA (Message Transfer Agent). MUA thvc ch§.t la m9t chuong trinh lam nhi~m 
vµ tuong tac trvc tiSp v&i nguai dung cu6i, giup h9 nh~ thong di~p, so~n 
thao thong di~p, luu cac thong di~p va gui thong di~p. Nhi~m vµ cua 
MTA la djnh tuySn thong di~p va XU ly cac thong di~p dSn tu h~ th6ng cua 
nguai dung sao cho cac thong di~p d6 dSn duqc dung h~ th6ng dich. 

a. Bia chi di~n thu. 

H~ th6ng di~n thu ho~t d9ng cfing gi6ng nhu m9t h~ th6ng thu buu di~n. 
M9t thong di~p di~n tu mu6n dSn duqc dich thi dia chi nguai nh~n la m9t 
ySu t6 khong thS thiSu. Trong m9t h~ th6ng di~n thu m6i nguai c6 m9t dia chi 
thu. Tu dia chi thu se xac dinh duqc thong tin cua nguai s& huu dia chi d6 trong 
m~ng. 

N 6i chung, khong c6 m9t qui t~c th6ng nh§.t cho vi~c danh dia chi thu, b&i 
vi m6i h~ thu l~i c6 thS su d\ffig m9t qui u&c rieng v€ dia chi. BS giai quySt v§.n 
d€ nay, nguai ta thuang su d1.mg hai khuon d~ng dia chi la dia chi mi€n 
(Domain-base address) va dia chi UUCP (UUCP address, duqc su dµng nhi€u 
tren h~ diSu hanh UNIX). Ngoai hai d~ng dia chi tren, con c6 m9t d~ng dia chi nfra 
t~o thanh b&i sv kSt hqp cua ca hai d~g dia chi tren, g9i la dia chi h6n hqp. 

Bia chi miSn la d~g dia chi thong dµng nh§.t. Khong gian dia chi miSn c6 
c§.u true hinh cay. M6i nut cua cay c6 m9t nhan duy nh§.t cfing nhu m6i nguai dung 
c6 m9t dia chi thu duy nh§.t. Cac dia chi miSn xac dinh dia chi dich tuy~t d6i cua 
nguai nh~n. Do d6, d~g dia chi nay d@ su d\Ulg d6i v&i ngum dung: h9 khong 
cin biSt dich xac duang di cua thong di~p nhu thS nao. 

Bia chi ten miSn c6 d~g nhu sau: 

thong_ tin_ nguai_ dung@thong_ tin_ ten_ mi Sn 

Phin "thong_ tin_ ten_ mi Sn" gf>m c6 m9t xau cac nhan each nhau b&i m9t 
d§.u ch§.m ("."). 

b. C§.u true cua m9t thong di~p 
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M<)t thong di~p di~n tu g6m c6 nhung thanh phfui chinh sau day: 

✓ Phong bi (Envelope ):chua cac thong tin vS dja chi ngucri gui thong di~p, dia 
chi ngucri nh~n thong di~p. MTA se su dvng nhung thong tin tren 
phong bi d6 dinh tuy@n thong di~p. 

✓ B§u thong di~p (Header): chua dia chi thu cua ngucri nh~n. MUA su 
dvng dia chi nay dS phan thong di~p vS dung h<)p thu cua ngucri nh~n. 

✓ Than thong di~p (Body):chua n<)i dung cua thong di~p. PhAn dAu thong 
di~p bao g6m nhung dong chinh sau: 

• To: Bia chi cua ngucri nh~n thong di~p. 

• From: Bia chi.cua ngucri gui thong di~p. 

• Subject: Mo ta ngin g9n vS n<)i dung cua thong di~p. 

• Date: Ngay va thcri gian ma thong di~p bit dAu duqc gui. 

• Received: Buqc them vao b&i m6i MTA c6 m~t tren ducrng ma thong 

di~p di qua dS t&i duqc dich (thong tin dinh tuySn). 

• Cc: Cac dia chi cua ngucri nh~n thong di~p ngoai ngucri nh~n chinh & 
trucrng "To:". 
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CHUONG 2: MO HINH OSI 

1. Cac quy tic va ti~n trinh truy~n thong 

1.1. S\f cAn thi~t phai co mo hinh truy~n thong 

BS m9t m<;lng may tinh tr& m9t moi tru011g truySn dfr li~u thi n6 cin phai c6 
nhfrng y@u t6 sau: 

+ M6i may tinh cin phai c6 m9t dia chi phan bi~t tren m<;l,Ilg. Vi~c 
chuySn du li~u tu may tinh nay dSn may tinh khac do m:;mg thµc hi~n thong 
qua nhfrng quy dinh th6ng nh§t g9i la giao thuc cua m:;mg. 

+ Khi cac may tinh trao d6i dfr li~u v&i nhau thi m9t qua trinh truySn giao dfr 
li~u da duqc thµc hi~n hoan chinh. Vi d1,1 nhu dS thµc hi~n vi~c truySn m9t file 
~~~~~~~~~~~~~~~~~ 
vi~c sau day phai duqc thµchi~n: 

+May tinh cin truySn cin biSt dia chi cua may nh~n. 

+ May tinh dn truySn phai xac dinh duqc may tinh nh~n da sin sang 
nh~n thong tin 

+Chuong trinh gui file tren may truySn cin xac dinh duqc ring chuong 
trinh nh~n file tren may nh~n da sAn sang ti Sp nh~n file. 

+ NSu cfiu true file tren hai may khong gi6ng nhau thi m9t may phai lam 
nhi~m V\l chuySn d6i file tu d:;mg nay sang d,;mg kia. 

Khi truySn file may tinh truySn cin thong bao cho m:;mg biSt dia chi cua may 
nh~n dS cac thong tin duqc m:;mg dua t&i dich. 

Bi€u tren do cho thiy gifra hai may tinh da c6 m9t sµ ph6i hgp ho:;tt d9ng & 
muc d9 cao. 

Bay gia thay vi chung ta xet ca qua trinh tren nhu la m9t qua trinh chung thi 
chung ta se chia qua trinh tren ra thanh m9t s6 cong do:;tn va m6i cong do:;tn con 
ho:;tt d9ng m9t each d9c l~p v&i nhau. d day chuong trinh truySn nh~ file cua 
m6i may tinh duqc chia thanh ba module la: Module truySn va nh~n File, Module 
truySn thong va Module tiSp c~n m:;tng. Hai module tuong ung se thµc hi~n vi~c 
trao d6i v&i nhau trong d6: 

Module truySn va nh~n file cin duqc thµc hi~n tfit ca cac nhi~m V\l trong cac 
ung d1,1ng truySn nh~n file. Vi d1,1: truySn nh~ thong s6 vS file, truySn nh~n cac 
mfiu tin cua file, thµc hi~n chuySn d6i file sang cac d:;tng khac nhau nSu cin. 
Module truySn va nh~ file khong cin thiSt phai trµc tiSp quan tam t&i 
vi~c truySn dfr li~u tren m:;tng nhu thS nao ma nhi~m V\l d6 duqc giao cho Module 
truySn thong. 

Module truySn thong quan tam t&i vi~c cac may tinh dang ho:;tt d9ng va sin 
sang trao d6i thong tin v&i nhau. N6 con kiSm soat cac dfr li~u sao cho 
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nhfrng du li~u nay c6 thS trao df>i m(>t each chinh xac va an toan giua hai may tinh. 
DiSu d6 c6 nghla la phai truySn file tren nguyen tic dam bao an toan cho du li~u, 
tuy nhien & day c6 thS c6 m9t vai muc d9 an toan khac nhau duqc danh cho tung 
ung d1,mg. d day vi~c trao df>i du li~u giua hai may tinh khong ph\l thu9c vao ban 
chit cua m~ng dang lien kSt chung. Nhfrng yeu cftu lien quan dSn m~ng da duqc 
thvc hi~n & module thu ba la module tiSp c~n m~ng va nSu m~ng thay d6i thi chi 
c6 module tiSp c~n m~ng bi anh hu&ng. 

Module tiSp c~n m~ng duqc xay dvng lien quan dSn cac quy each giao tiSp 
v&i m~ng va ph\l thu9c vao ban chit cua m~ng. N6 dam bao vi~c truySn du li~u ti:r 
may tinh nay dSn may tinh khac trong m~ng. 

Nhu v~y thay vi xet ca qua trinh truySn file v&i nhiSu yeu cftu khac nhau 
nhu m9t tiSn trinh phuc t~p thi chung ta c6 thSxet qua trinh d6 v&i nhiSu tiSn trinh 
con phan bi~t dva tren vi~c trao df>i giua cac Module tuong ung trong 
chuong trinh truySn file. Cach nay cho phep chung ta phan tich ky qua trinh file va 
dS dang trong vi~c viSt chuong trinh. 

Vi~c xet cac module m9t each d9c l~p v&i nhau nhu v~y cho phep giam d9 
phuc t~p cho vi~c thiSt kS va cai d~t. Phuong phap nay duqc su d\lng r9ng rai trong 
vi~c xay dvng m~ng va cac chuong trinh truySn thong va duqc g9i la 
phuong phap phan tfulg (layer). 

Nguyen tic cua phuong phap phan tftngla: 

M6i h~ th6ng thanh phftn trong m~ng duqc xay dvng nhu m9t ciu true 
nhiSu tftng va dSu c6 ciu true gi6ng nhau nhu: s6 lu(Jllg tftng va chuc nang cua 
m6i tftng. 

Cac tftng n&m ch6ng len nhau, du li~u duqc chi trao df>i trvc tiSp giua hai 
tftng kS nhau tu tfulg tren xu6ng tfulg du&i va nguqc l~i. 

Cung v&i vi~c xac dinh chuc nang cua m6i tftng chung ta phai xac dinh m6i 
quan h~ giua hai tftng kS nhau. Du li~u duqc truySn di tu tfulg cao nhit cua h~ 
th6ng truy@n lftn luqt dSn tftng thip nhit sau d6 truy@n qua duong n6i v~t ly du&i 
d~ng cac bit t&i tftng thip nhit cua h~ th6ng nh~n, sau d6 du li~u duqc 
truySn nguqc len lful luqt dSn tfulg cao nhit cua h~ th6ng nh~n. 

Chi c6 hai tftng thip nhit c6 lien kSt v~t ly v&i nhau con cac tftng tren cung 
thu tu chi c6 cac lien kSt logic v&i nhau. Lien kSt logic cua m9t tfulg duqc thvc 
hi~n thong qua cac tftng du&i va phai tuan theo nhfrng quy dinh ch~t che, cac quy 
dinh d6 duqc g9i giao thuc cua tftng. 

1.2. Nguyen tile phan tftng 

T6 chuc tieu chuAn qu6c tS ISO quy dinh cac quy tic phan tftng nhu sau: 

- Khong dinh nghia qua nhi@u tfulg, s6 luQ'llg tftng, vai tro va chuc nang cua 
cac tftng trong m6i h~ th6ng cua m~ng la nhu nhau, khong qua phuc t~p khi xac 
dinh va ghep n6i cac tftng. Chuc nang cac tftng d9c l~p v&i nhau va c6 tinh m&. 
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- Trang m6i h~ th6ng, cin xac dµih ro m6i quan h~ gifra cac ting k~ 
nhau, m6i quan h~ nay g9i la giao di~n ting (Interface). M6i quan h~ nay quy dinh 
nhfrng thao tac va dich V\l ca ban ma ting kS du&i cung c&p cho ting kS tren va s6 
cac tuang tac qua Ii.ii gifra hai ting k~ nhau la nho nh&t. 

- Xac dinh m6i quan h~ gifra cac d6ng ting dS th6ng nh&t vS cac phuang 
thuc hoi.it d9ng trong qua trinh truySn thong, m6i quan h~ d6 la t~p cac quy tic va 
cac thoa thu~n trong h9i thoi.ii gifra cac h~ th6ng, g9i la giao thuc ting. 

- Dfr li~u khong duqc truySn tn,rc tiep tu ting thu i cu.ah~ th6ng phat sang 
ting thu i cu.ah~ th6ng nh~n (tru ting th&p nh&t- ting v~t ly) ma duqc chuySn tu 
ting cao xu6ng ting th&p nh&t ben h~ th6ng phat va qua duong truySn v~t ly, dfr 
li~u la chu6i bit khong c&u true duqc truySn sang ting th&p nh&t cu.a h~ th6ng nh~n 
va tu d6 dfr li~u duqc chuySn nguqc len cac ting tren. Gifra cac d6ng ting xac 
dinh lien ket logic, gifra cac ting v~t ly c6 lien kSt v~t ly. Nhu v~y m6i m9t ting c6 
hai quan h~: quan h~ theo chiSu ngang va quan h~ theo chiSu d9c. s6 luqng cac 
ting va cac giao thuc ting duqc g9i la kiSn true m~ng (Network 
Architecture). Quan h~ theo chiSu ngang phan anh S\f ho~t d9ng cu.a cac d6ng 
ting. Cac d6ng ting tru&c khi trao d6i thong tin v&i nhau phai bit tay, h9i tho~i va 
thoa thu~n v&i nhau bing cac tham s6 cu.a cac giao thuc (hay la thu tµc ), 
duqc g9i la giao thuc ting. Quan h~ theo chiSu d9c la quan h~ gifra cac ting kS 
nhau trong cung m9t h~ th6ng. Gifra chung t6n t~i giao di~n xac dinh cac thao tac 
nguyen thuy va cac dich V\l ting du&i cung c&p cho ting tren. Duqc g9i·Ia giao 
di~n ting. 

Trong m6i m9t ting c6 m9t ho~c nhiSu th\fc thS (Entity) ho~t d9ng. Cac 
th\fc thS c6 thS la m9t tiSn trinh (Process) trong m9t h~ da xu ly, ho~c c6 thS la 
m9t chuang trinh con .... Chung th\fc hi~n cac chuc nang cu.a ting N va giao thuc 
truySn thong v&i cac th\fc thS d6ng ting trong cac h~ th6ng khac. Ky hi~u 
N - Entity la th1)'c thS ting N. Cac th1)'c thS truySn thong v&i cac th\TC thS tfulg tren 
n6 va cac th\fc thS ting du&i n6 thong qua cac diSm truy nh~p dich V\l tren cac 
giao di~n SAP (Service Access Point). Cac th\fc thS phai biSt n6 cung c&p nhfrng 
dich V\l gi cho cac ho~t d9ng ting tren kS n6 va cac ho~t d9ng truySn thong cu.a 
n6 duqc su d1,mg nhfrng dich V\l gi do ting kS du6i n6 cung c&p thong qua cac lai 
g9i ham qua cac diSm truy nh~p SAP tren giao di~n cac ting. Khi mo ta ho~t d(:mg 
cu.a b&t k y giao thuc nao trong mo hinh OSI, cin phai phan bi~t duqc cac dich V\l 
cung c&p b&i ting kS du&i, ho~t d9ng ben trong cu.a ting va cac dich V\l ma n6 
khai thac. S\f tach bi~t gifra cac ting giup cho vi~c b6 sung, sua d6i chuc nang cu.a 
giao thuc ting ma khong anh hu&ng dSn ho~t d9ng cu.a cac ting khac 

2. Mo hinh tham khao OSI (Open Systems Interconnect) 

2.1. Ki~n true ctia mo hinh OSI 

d thm ky diu cu.a cong ngh~ n6i m~ng, vi~c gui va nh~n dfr li~u ngang qua 
m~ng thuong gay nhim lin do cac cong ty Ian nhu IBM, Honeywell va 
Digital Equipment Corporation t\T d€ ra nhfrng tieu chuAn rieng cho ho~t d(:mg ket 
n6i may tinh. 
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Nam 1984, t6 chuc Tieu chuin hoa Qu6c tS- ISO (International Standard 
Organization) chinh thtrc dua ra mo hinh OSI (Open Systems Interconnection), la 
t~p hqp cac d~c diSm ky thu~t m6 ta kiSn true m~ng danh cho vi~c kSt n6i cac thiSt 
bi kh6ng cung chung lo~i. 

M6 hinh OSI duqc chia thanh 7 tling, m6i t§.ng bao g6m nhfrng ho~t d(mg, 
thiSt bi va giao thuc m~ng khac nhau . 

.................. 

Hinh 2-1 mo h)nh OSI ch.ia 7 ting 

2.2. S\f ghep n6i gifra cac IDU'C 

Mo hinh OSI duqc biSu diSn theo hinh du&i day: 

lap ung dung 
{application} 

lop thi lllftt 
jprosontati 0111) 

l6'p phien 
ts &Hlo n J 

lop chuy•n va,n 
itransport) 

1..6'µ m,no 
jnetworxJ 

1.6'p Ehlm k.et dQ> Hft,1 
(data link} 

Lkn vat hi 

Mo hinh OSI phan chia thanh 7 lap bao g6m cac lap ung d\lng, lap thS hi~n, 
lap phien, lap v~n chuySn, lap m~ng, lap lien kSt va lap v~t ly. Mo hinh OSI cfing 
dinh nghfa ph§.n tieu dS(header) cua don vi du li~u va m6i lien kSt giua cac lap, 
vi~c gin them ph§.n mao d§.u (header) dS chuySn du li~u tu cac lop tren xu6ng lap 
du&i va m& g6i la chuc nang ga bo ph§.n mao d§.u dS chuySn du li~u len lap tren. 

2.3. PhtrO'ng thuc ho~t d{ing ciia cac tftng trong mo hinh OSI 

a. Tling V~t ly (Physical). 
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DiSu khiSn vi~c truySn tai thvc sv cac bit tren duong truySn v~t ly. N6 dinh 
nghla cac thu9c tinh vS ca, di~n, qui dinh cac lo~i d§u n6i, y nghfa cac pin trong 
d§u n6i, qui dinh cac muc di~n th@ cho cac bit 0,1, .. 

b. Tftng lien kSt du li~u (Data Link Layer) 

Tkg nay dam bao truySn tai cac khung du li~u Frame giua hai may 
tinh c6 duong truySn v~t ly n6i trvc ti Sp v&i nhau. N 6 cai d~t ca ch@ phat hi~n va 
xu ly 16i du li~u nh~n 

c. Tftng m~ng (Network Layer) 

Tftng nay dam bao cac g6i tin du li~u (Packet) c6 thS truy Sn tu may tinh nay 
d@n may tinh kia cho du kh6ng c6 duong truySn v~t ly trvc tiSp giua chung. N6 
nh~n nhi~m V\l tim duong di cho du li~u dSn cac dich khac nhau trong m ~ng. 

d. Tftng v~n chuySn (transport Layer) 

Tftng nay dam bao truySn tai du li~u giua cac qua trinh. Du li~u g6i di 

duqc dam bao kh6ng c6 16i, theo dung trinh tv, kh6ng bjm§,t, trung l~p. D6i v&i 

cac g6i tin. 

3. Khai ni~m ting v~t ly OSI 

Tftng v~t ly (Physical layer) la tftng du6i cung cua m6 hinh OSI la. N6 m6 ta 
cac d~c trung v~t ly cua m~ng: Cac lo~i cap duqc dung dS n6i cac thiSt bi, cac lo~i 
dfiu n6i duqc dung, cac day cap c6 th@ dai bao nhieu v.v ... M~t khac cac ting v~t 
ly cung c§,p cac d~c trung di~n cua cac tin hi~u duqc dung dS khi chuySn 
du li~u tren cap tu m9t may nay d@n m9t may khac cua m~ng, ky thu~t n6i m~ch 
di~n, t6c de) cap truySn d~n. 

Tkg v~t ly kh6ng qui dinh m<)t y nghfa nao cho cac tin hi~u d6 ngoai cac 
gia tri nhi phan O va 1. d cac tftng cao han cua m6 hinh OSI y nghfa cua cac bit 
duqc truySn 6 tftng v~t ly se duqc xac dinh. 

Vi d-1,1: Tieu chu~n Ethernet cho cap xoiln d6i 10 baseT dinh r5 cac d~c trung 
di~n cu.a cap xoiln d6i, kich thu6c va d~g cua cac dftu n6i, de) dai t6i da cu.a cap. 

3.1. Vai tro va chllc nang cua t§ng v~t ly 
Khac v6i cac tkg khac, tftng v~t ly la kh6ng c6 g6i tin rieng va do v~y 

kh6ng c6 phftn dftu (header) chua thong tin di Su khiSn, du li~u duqc truySn di 
theo dong bit. M9t giao thuc tftng v~t ly t6n t~i giua cac tftng v~t ly dS quy dinh vS 
phuang thuc truySn (d6ng be), phi d6ng be)), t6c de) truySn. 

3.2. Cac chuftn cho giao di~n t~ng v~t ly 
- Tftng v~t ly lien quan dSn truySn dong cac bit giua cac may v6i nhau bing 

duong truySn v~t ly. Tkg nay lien kSt cac giao di~n ham CO', quang va di~n v6i 
cap. Ngoai ra n6 cilng chuySn tai nhung tin hi~u truySn du li~u do cac tkg 6 tren 
t~o ra. 
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- Vi~c thiSt kS phai bao dam nSu ben phat gui bit I thi ben thu cung phai 
nh~n bit 1 chu khong phai bit 0 

- T~ng nay phai quy dinh ro muc di~n ap biSu diSn du li~u 1 va O la bao 
nhieu von trong vong bao nhieu giay 

- ChiSu truySn tin la I hay 2 chiSu, each thuc kSt n6i va huy bo kSt n6i 

- Dinh nghTa each kSt n6i cap v&i card m~ng: b(> n6i c6 bao nhieu chan, 
chuc nang cua m6i chan 

Tom l~i: ThiSt kS t~ng v~t ly phai giai quySt cac vin dS ghep n6i CO', di~n, 
t~o ra cac ham, thu n.ic dS truy nh~p duong truySn, duong truySn cac bit. 

4. Cac khai ni~m ting k~t n6i dfr li~u OSI 

La t~ng ma a d6 y nghia dugc gan cho cac bit dugc truySn tren m~ng. 
T~ng lien kSt du li~u phai qui dinh dugc d~ng thuc, kich thu&c, dia chi may gui va 
nh~n cua m6i g6i tin dugc gui di. N6 phai xac dinh CO' chS truy nh~p thong tin 
tren m~ng va phuang ti~n gui m6i g6i tin sao cho n6 dugc dua dSn cho 
nguoi nh~n da dinh. 

4.1. Vai tro va chrrc nang cua ting lien k~t dfr li~u 
T~ng lien kSt du li~u cung cip each phat hi~n va sua 16i CO' ban dS dam 

bao cho du li~u nh~n dugc gi6ng hoan toan v&i du li~u gui di. NSu m(>t g6i tin 
c6 16i khong sua dugc, t~ng lien kSt du li~u phai chi ra dugc each thong bao cho 
nai gui biSt g6i tin d6 c6 16i dS n6 gui l~i. 

T~ng lien kSt du li~u c6 hai phuang thuc lien kSt dva tren each kSt n6i cac 
may tinh, d6 la phuang thuc " m(>t diSm - m(>t diSm" va phuang thuc "m(>t diSm 
- nhiSu diSm". V 6i phuang thuc "m(>t diSm" cac duang truySn rieng bi~t dugc 
thiSt l~p dS n6i cac c~p may tinh l~i v&i nhau. Phuang thuc "m(>t diSm - nhiSu 
diSm" tit ca cac may phan chia chung m(>t duong truySn v~t ly. 

mijl diem .. mfjt itllm' 
Hinh 2-la 

m§tdiif111 .. 111Jicu il1lm 
ffinh 2-2b 

Hinh 2-2a va hinh 2-2b: Cac duong truySn kSt n6i kiSu "m(>t diSm" va 
"m(>t diSm- nhiSu diSm" 

Cac giao thuc t~ng lien kSt du li~u chia lam 2 lo~i chinh la cac giao thuc 
hu&ng ky tµ va cac giao thuc hu&ng bit. Cac giao thuc hu&ng ky tv dugc xay 
dµng tren cac ky tv d~c bi~t cua m9t b9 ma chuin nao d6, trong khi d6 cac giao 
thuc hu&ng bit l~i dung cac ciu true nhi phan dS xay dµng cac ph~n tu cua giao 
thuc va khi nh~n, du li~u se dugc tiSp nh~n lfui lugt tung bit m9t. 
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4.2. Cac giao thuc hmrng ky t\f 

Cac giao thuc thien hu6ng ki t1;r duqc dung trong cac ung d1,mg diSm n6i 
diSm va ca da diSm. E>~c tnrng cua giao thuc nay la dung cac kitµ diSu khiSn dS 
thµc hi9n cac chuc nang diSu khiSn lien quan dSn quan ly du lien kSt, danh dftu 
d§u va cu6i frame, kiSm soat 16i va "trong su6t" du li9u. Trong su6t du li9u la chuc 
nang d~c bi9t nh&m ngan ch~n sµ nh§,m I[n du li9u va thong tin diSu khiSn. trong 
khi dS c~p dSn cac giao thuc hu6ng ki tµ, chung ta da xem xet m(>t lien kSt sf> li9u 
diSm-n6i-diSm va m(>t lu6ng frame don cong (m(>t chiSu) dS trinh bay cac khia 
c~nh khac nhau cua cac giao thuc lien kSt. Tuy nhien, trong h§,u hSt cac ung d-i;mg 
thµc tS chung ta phai ma r(>ng cac khai ni9m da duqc chftp nh~ sf> li9u duqc trao 
d6i theo ca hai hu6ng. Tuong tµ, nSu nhu c6 nhiSu hon hai chu thS truySn tham 
gia vao trong cftu hinh da diSm, chung ta phai ck dSn m(>t phuong phap 
diSu khiSn truy nh~p vao moi truong chia se. Chung ta se ban dSn cac chu diSm 
nay khi khao sat cac giao thuc khac nhau 

4.3. Cac giao thrrc hmrng bit 

Tftt ca cac giao thuc lien kSt sf> li9u m6i dSu la giao thuc thien hu6ng bit. 
Luu y ring cac giao thuc nhu v~y duqc su dl)Ilg cac m[u bit da duqc din.h nghia 
thay cho cac Id tµ diSu khiSn truySn dS danh dftu ma d§,u hay kSt thuc 
m(>t frame. May thu duy9t lu6ng bit thu theo tung bit mqt dS tim m[u bit dku va 
cu6i frame. Ba phuang phap bao hi9u bitt d§,u va kJt thuc m(>t frame duqc g9i la 
phan dinh danh gi6i frame ( dilimiting) 

- M[u bit duy nhftt khong trimg v6i m[u nao bit d§.u kSt thuc m(>t frame 
duqc g9i la ca (01111110), kSt hqp v6i ky thu~t nh6i cac bit 0. 

- Mqt m[u bit duy nhftt duqc danh dftu d§.u frame, duqc g9i la danh gi6i 
d§,u frame ( 10101011) va mqt bit chi chi Su dai ( dan vi la byte) trong ph§n heade 
cua frame 

- M[u xac dinh danh gi6i d§u va cu6i frame duy nhftt g6m cac bit duqc t~o 
ra do cuong buc ma h6a 

Nhin chung phuong phap d§u tien duqc dung v6i giao thuc diSu khiSn 
lien k:St sf> li9u muc cao (HDLC), trong khi d6 hai phuong phap con l~i duqc 
dung v6i giao thuc LLC. Trong thµc tS h§u hSt cac giao thuc thien hu6ng bit dSu la 
d[n xuftt tu giao thuc HDLC. 

5. Khai ni~m ting m~ng OSI 

5.1. Vai tro va chrrc nang cua ting m~ng 

Tkg m~g la ting thu ba cua mo hinh OSI. M-i;ic tieu chinh cua n6 la di 
chuySn du li9u t6i cac vi tri m~ng xac dinh. BS lam diSu nay, n6 dich cac dia chi 
logic thanh dia chi v~t ly tuang ung va sau d6 quySt din.h con duong t6t nhftt 
cho vi9c truySn du li9u tu may gui t6i may nh~n. E>iSu nay tuang tµ nhu cong vi9c 
ma t§.ng lien kSt du li9u thµc hi9n thong qua vi9c dinh dia chi thiSt bi v~t ly. Tuy 
nhien, vi~c dinh dia chi cu.a tkg lien kSt du li9u chi ho~t dqng tren m(>t m~ng 
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don. Tfing m~ng mo ta cac phuang phap di chuySn thong tin giua nhiSu m~ng d(k 
l~p (va thuong la khong gi6ng nhau) - duqc g9i la lien m~ng (internetwork) 

Vi d1.1, cac m~ng c1.1c b9(LAN) Token Ring hoi;ic Ethernet c6 cac kiSu dia chi 
khac nhau. D~ kSt nf>i hai m~ng nay, ta c§.n m9t ca chS dinh dia chi gif>ng nhau 
ma c6 thS duqc hiSu b&i ca hai lo~i m~ng d6. Kha nang nay duqc cung c~p b&i 
giao thuc chuySn d6i g6i Internet(Internet Packet Exchange - IPX) - m9t giao 
thuc tfing m~g trong h~ diSu hanh Novell Netware. 

Vi~c dinh dia chi cua tfing lien kSt du li~u d@ chuySn du li~u t&i cit ca cac 
thiSt bi duqc gin t&i m9t m~ng dan va nha vao cac thiSt bi nh~ dS xac dinh 
xem du li~u c6 duqc truySn t&i n6 hay khong. Trai l~i, tfing m~ng ch9n m9t con 
duang xac djnh qua m9t lien m~ng va tranh gui du li~u t&i cac m~ng khong lien 
quan. M~g thµc hi~n diSu nay bing vi~c chuySn m~ch(switching), dinh dia chi va 
cac giai thu~t tim duong. Tfing m~g cfing chiu trach nhi~m dam bao dinh 
tuySn(routing) du li~u dung qua m9t lien m~ng bao g6m cac m~ng khong gif>ng 

nhau. 

M9t v~ dS c6 thS nay sinh khi vi~c dinh tuySn du li~u qua mQt lien m~ng 
khong d6ng d~ng la sv khac nhau cua kich thu&c g6i du li~u ma m6i m~ng c6 thS 
ch~p nh~n. MQt m~ng khong th@ gui du li~u trong cac g6i c6 kich thu&c l&n hon 
kich thu&c cua g6i du li~u ma m9t m~ng khac c6 th@ nh~n duqc. DS giai quySt v~n 
dS nay, . tfing m~ng thvc hi~n m9t cong vi~c duqc g9i la sµ phan do~n 
(segmentation). V &i sv phan do~n, m9t g6i du li~u duqc phan tach thanh cac g6i 
nho hon ma m~ng khac c6 th@ hiSu duqc - g9i la cac packet. Khi cac g6i nho nay 
dSn m~ng khac, chung duqc hqp nh~t (reassemble) thanh g6i c6 kich thu&c va 
d~ng ban d§.u. Toan b9 sµ phan do~n va hqp nh~t nay xay ra a t§.ng m~ng cua 
mo hinh OSI 

5.2. Cac ky thuit chqn dtrrrng trong m,ng may tinh 

Khi quy mo dia ly cua cac may tinh ck kSt nf>i kha r9ng thi khong th@ dung 
m~ng C1JC b9 v&i kSt n6i thong qua cac duong cap trµc tiSp duqc nua. Khi cap qua 
dai, tin hi~u se bi suy giam, bi nhiSu. Mi;it khac mi;ic du song di~n nr truySn r~t 
nhanh, bao gia cfing c6 m9t d9 trS ma m9t sf> ky thu~t m~ng c1.1c b9 phai tinh dSn. 
Vi thS phai c6 m9t each kSt nf>i m~ng r9ng v&i cong ngh~ khac. 

C6 thS xay dvng m~ng r9ng bing each lien kSt cac m~ng C\lC b9 qua cac 
duang truySn viSn thong (nhu cap quang, cac duang truySn rieng, v~ tinh ... ) 
thong qua cac thiSt bi kSt n6i. Cac thiSt bi nay g9i la b9 d~n duong hay dinh tuySn 
(router) c6 chuc nang dk cac lu6ng tin theo dung hu&ng. Nguai ta su 

d1.1ng router dS kSt nf>i cac LAN ( d@ t~o nen nhung WAN) va dS kSt 
nf>i cac WAN ( d~ t~o nen cac WAN l&n hon). 

- phai c6 m9t ca chS dS danh dia chi t~t ca cac may trong m~ng), va c6 
m9t ca chS dS kSt thuc kSt n6i khi ma S\I kSt n6i la khong c§.n thiSt nua Cac quy 
tic truySn du li~u: Trong cac h~ th6ng khac nhau du li~u c6 thS truySn theo Ca chS 
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n6i, tach: m6i m(>t tAng cAn c6 m(>t ca chS dS thiSt l~p kSt n6i ( tuc la m(>t s6cach 
khac nhau: 

+ TruySn m(>t hu6ng 

+ TruySn theo ca hai hu6ng khong d6ng thm 

+ TruySn hai hu6ng d6ng thai 

- KiSm soat 16i: Duang truySn v~t ly n6i chung la khong hoan hao, cAn phai thoa 
thu~ dung ma nao dS phat hi~n, kiSm tra 16i va sira 16i. Phia nh~n phai c6 kha 
nang thong bao cho ben giri biSt cac g6i tin nao da thu dung, g6i tin nao phat l~i. 

- De) dai ban tin: Khong phai m9i qua trinh dSu chip nh~ de) dai g6i tin la 
tuy Y, c§.n phai c6 CO' chS dS chia ban tin thanh cac g6i tin du nho 

- Thu tv cac g6i tin: Cac kenh truySn c6 thS gifr khong dung thfr tµ cac g6i 
tin ~ c:6 CO' ch€ dS ben thu ghep dung thu tv ban d§.u. 

- T6c de) phat va thu dfr li~u: Ben phat c6 t6c de) cao c6 thS lam "h;it" ben 
thu c6 t6c de) thip. Cfui phai c6 CO' chS dS ben thu bao cho ben phat biSt tinh tr~ng 
d6. 

5.3. Giao thrrc X25 PLP 

Gi&i thi~u m~ng X25 duqc CCITT cong b6 lfui d§.u tien vao 1970, luc d6 
11nh vµc viSn thong 1§.n d§.u tien tham gia vao thS gi&i truySn dfr li~u v&i cac d~c 
tinh: 

X25 cung cip quy trinh kiSm soat lu6ng gifra cac d§.u cu6i dem l~i chit 
luang duang truySn cao cho du chit luQ'llg m~ng lu&i duang day truySn thong 
khong cao. X25 duqc thiSt kS cho ca truySn thong chuySn m~ch l~n truySn 
t~ong kiSu diSm n6i diSm. Duqc quan tam va triSn khai nhanh ch6ng tren toan 
cau. 

Trong X25 c6 chuc nang d6n kenh (multiplexing) d6i v&i lien kSt logic 
( virtual circuits) chi lam nhi~m V\l ki@m soat 16i cho cac frame di qua. Di Su nay 
la!ll tang de) phuc t?p trong, vi~c ph6i hqp cac th~ tµc gifra hai t§.ng kS nhau, d~n 
den thong luQ'llg bi h~ che do tong phi xir ly moi g6i tin tang len. 

X25 ki@m tra 16i t~i m6i nut tru&c khi truySn tiSp, diSu nay lam h?n chS t6c 
d(> tren duang truySn c6 chit luQ'llg rit cao nhu m~ng cap quang. Tuy nhien do 
v~y kh6i luqng tich toan t~i m6i nut kha 16n, d6i v&i nhfrng duang truySn cu.a 
nhfrng nam 1970 thi diSu d6 la cfui thiSt nhung hi~n nay khi ky thu~t truySn d~n da 
d~t duqc nhfrng tiSn be) rfit cao thi vi~c d6 tr& nen lang phi. Do v~y cong ngh~ X25 
nhanh ch6ng tr& thanh l~c h~u Danh gia khi dung kS n6i X.25 Hi~n nay khong con 
phu hqp v&i cong ngh~ truySn s6 li~u. 
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6. L&p giao v~n 

6.1. Vai tro va chuc nang cu.a ting giao v~n 

Tfing v~n chuy@n cung cip cac chuc nang cfin thiSt giua tkg m~g va cac 
tkg tren. n6 la tkg cao nhit c6 lien quan dSn cac giao thuc trao d6i du li~u giua 
cac h~ th6ng m&. N6 cung cac tfing du&i cung cip cho nguai su d\mg cac ph\.lc V\.l 
v~n chuy@n. 

Tfing v~n chuy@n ( transport layer) la tfing ca s& ma & d6 m<)t may tinh cua 
m~ng chia se thong tin v&i m<)t may khac. Tfing v~n chuy@n df>ng nhit m6i tr~m 
bing m<)t dia chi duy nhit va quan ly S\f kSt n6i giua cac tr~m. Tfing v~ chuy@n 
cung chia cac g6i tin l&n thanh cac g6i tin nho han tru&c khi gui df. Thong 
thuang tfing v~n chuy@n danh s6 cac g6i tin va dam bao chung chuy€n theo 
dungthutµ. 

Tfing giao v~n nang cip cac dich V\.l cua tfing m~ng. Cong vi~c ~hinh cua 
tkg nay la dam bao du li~u duqc gui tir may nguf>n phai tin c~y, dung trinh tµ 
va khong c6 16i khi t&i may dich. D@ dam bao truySn du li~u tin c~y, tfing giao 
v~n dµa tren ca chS ki@m soat 16i duqc cung cip b&i cac tkg ben du&i. Tkg nay 
la CO" h<)i cu6i cung d@ sua 16i. Du li~u cung v&i thong tin diSu khi€n ma tfing giao 
v~n quan ly g9i la cac phan do~ (segment) 

Tfing giao v~n cung chiu trach nhi~m ki@m soat luf>ng du li~u. T6c de) 
truy Sn du li~u duqc xac dinh dµa tren kha nang ma may dich c6 th€ nh~n cac g6i 
du li~u duqc gui dSn n6 nhu thS nao. Du li~u & may gui duqc phan chia thanh 
cac g6i c6 kich thu&c t6i da ma lo~i m~ng d6 c6 th€ quan ly. Ching h~n, m<)t 
m~ng Ethernet khong th€ diSu khiSn cac g6i c6 kich thu&c l&n han 1500 byte, vi 
thS tfing giao v~n nh~ du li~u va chia n6 thanh cac g6i 1500 byte. M6i g6i con nay 
duqc gin m<)t s6 trinh tµ, dung d€ hqp nhit n6 & vi tri dung b&i tkg giao v~n cua 
may nh~n. Cong vi~c nay duqc g9i la sip xSp theo trinh tµ(sequencing). 

Khi g6i du li~u dSn may nh~, n6 duqc hqp nhit theo dung trinh tµ nhu 
luc gui. Sau d6 m<)t thong tin bao nh~n( acknowledgement - ACK) duqc gui 
quay tr& l~i may gui d@ bao cho n6 biSt ring g6i du li~u da dSn chinh xac. NSu c6 
16i trong g6i du li~u thi m<)t yeu cfiu truySn l~i g6i d6 duqc gui quay tr& l~i thay 
thS cho ACK. NSu may gui ban dfiu khong nh~n duqc thong tin ACK (ho~c yeu 
cfiu truySn l~i) trong m 9t khoang thai gian dinh tru&c, g6i du li~u gui duqc xem 
nhu bi thit l~c ho~c bi hu, khi d6 n6 se duqc gui l~i. 

Trong m~ng TCP/IP, cac chuc nang TCP (Transmission Control 
Protocol) thu<)c vS tfing giao v~n. Trong m~g Novell Netware su d\.lng 
IPX/SPX thi giao thuc SPX (Sequence Packet Exchange) ho~t d<)ng & tfing giao 
v~n. 

6.2. Giao thuc chuftn cho ting giao v~n 

Tfing giao v~ ph\.l trach luf>ng du li~u giua hai tr~m thµc hi~n cac ung d\.lng 
cua tfing tren. Tfing nay c6 hai giao thuc chinh: TCP (Transmission Control 
Protocol) va UDP (User Datagram Protocol) 
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-TCP cung c§.p m9t lu6ng dfr li~u tin c~y gifra hai tr~m, n6 su d\mg cac ca 
chS nhu chia nh6 cac g6i tin cua t§.ng tren thanh cac g6i tin c6 kich thu&c thich hqp 
cho t§.ng m~ng ben du&i, bao nh~ g6i tin, d~t h~ chS thai gian time-out dS dam 
bao ben nh~ biSt duqc cac g6i tin da gui di. Do t§.ng nay dam bao tinh tin c~y, 
t§.ng tren se kh6ng c§.n quan tam dSn nfra. 

-UDP cung d,p m9t dich V\l dan gian han cho t§.ng ung d\lfig. N6 chi gui 
cac g6i du li~u ill tr~m nay t&i tr~m kia ma kh6ng dam bao cac g6i tin dSn duqc t&i 
dich. Cac ca chS dam bao d9 tin c~y dn duqc thµc hi~n b&i t§.ng tren 

TCP va UDP la 2 giao thuc & t§.ng giao v~n va cung su d\,lng giao thuc IP 
trong t§.ng m~g. Nhung kh6ng gi6ng nhu UDP, TCP cung c§.p dich Vl,l lien kSt tin 
c~y va c6 lien kSt. C6 lien kSt & day c6 nghia la 2 ung d\lng su d\lng TCP phai 
thiSt l~p lien kSt v&i nhau tru&c khi trao d6i dfr li~u. Sµ tin c~y trong dich V\l duqc 
cung c§.p b&i TCP duqc thS hi~n nhu sau: 

- Dfr li~u ill t§.ng ung d\,lng gui dSn duqc duqc TCP chia thanh cac 
segment c6 kich thu&c phu hqp nh§.t dS truySn di . 

- Khi TCP gui 1 segment, n6 duy tri m9t thai luqng dS cha phuc dap tu 
tr~m nh~n. NSu trong khoang thai gian d6 phuc dap kh6ng t&i duqc tr~ gui thi 
segment d6 duqc truySn l~i. 

,.. Khi TCP tren tr~m nh~ dfr li~u tu tr~m gui n6 se gui t&i tr~m gui 1 phuc 
dap tuy nhien phuc dap kh6ng duqc gui i~i ngay l~p tuc ma thuang tr@ m9t 
khoang thai gian . 

- TCP duy tri gia tri t6ng kiSm tra ( checksum) trong ph§.n Header cua dfr li~u 
dS nh~n ra b§.t ky sµ thay d6i nao trong qua trinh truy8n d~n. NSu 1 segment bi 16i 
thi TCP & phia tr~m nh~n se lo~i b6 va kh6ng phuc dap l~i dS tr~m gui truySn l~i 
segment bi 16i d6. Gi6ng nhu IP datagram, TCP segment c6 thS t&i dich m9t each 
kh6ng tu§.n tµ. Do v~y TCP a tr~m nh~n se sitp xSp l~i dfr li~u va sau d6 gui len 
t§.ng ung d\,lng dam bao tinh dung drtn cua dfr li~u. 

Khi IP datagram bi trung l~p TCP t~i tr~m nh~n se lo~i b6 dfr li~u trung l~p 
d6 TCP cfing cung c§.p kha nang di8u khiSn lu6ng. M6i d§u cua lien kSt TCP c6 
vung. d~m (buffer) gi&i h~n do d6 TCP t~i tr~m nh~n chi cho phep tr~m gui truy8n 
m9t luqng dfr li~u nh§.t dinh (nh6 han kh6ng gian buffer con l~i). 0iSu nay tranh 
xay ra truang hqp tr~m c6 t6c d9 cao chiSm toan b9 vung d~m cua tr~m c6 t6c d9 
ch~mhan. 

Khu6n d~ng cua TCP segment duqc mo ta trong Cac tham s6 trong khu6n 
d~ng tren c6 y nghia nhu sau: 

- Source Port (16 bits ) la sf> hi~u c6ng cua tri,im ngu6n . 

- Destination Port (16 bits) la s6 hi~u c6ng tr~m dich. 

- Sequence Number (32 bits) la s6 hi~u byte d§.u tien cua segment tru khi 
bit SYN duqc thiSt l~p. NSu bit SYN duqc thiSt l~p thi sequence number la sf> 
hi~u tu§.n tµ kh&i d§.u ISN (Initial Sequence Number) va byte dfr li~u d§.u tien la 
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ISN + 1. Thong qua tnrang nay TCP thµc hi?n viyc quan Ii tung byte truySn di 
tren m<)t kSt n6i TCP. 

- Acknowledgment Number (32 bits). S6 hi?u cua segment tiSp theo ma 
tr<;1m ngu6n dang cha dS nh~n va ngfim dinh bao nh~n t6t cac segment ma tr<;tm 
dich da gui cho tr<;tm ngu6n . 

- Header Length (4 bits). S6 luqng tu (32 bits) trong TCP header, chi ra vi 
tri bit dfiu cua vung du li?u vi truang Option c6 d<) dai thay df>i. Header 

length c6 gia tri 1ir20 dSn 60 byte . 

- Reserved ( 6 bits). Danh dS dung trong tuong lai . 

- Control bits: cac bit diSu khiSn 30 

URG: xac dinh vung con tro khin c6 hi?u lµc. 

ACK : vung bao nh~n ACK Number c6 hi?u lµc. 

PSH : chuc nang PUSH. 

RST: kh&i d<)ng l<;ti lien kSt. 

SYN: d6ng b<) hoa cac s6 hi?u tufui tµ (Sequence number). 

FIN : khong con du li?u tu tr<;lffi ngu6n. 

- Window size (16 bits): dpphat the dS ki@m soat lu6ng du li?u (ca chS 

cua sf> truqt). Day chinh la s6 luqng cac byte du li?u bit dfiu tu byte duqc chi ra 

trong vung ACK number ma tr<;tm ngu6n sin sang nh~n. 

- Checksum (16 bits). Ma kiSm soat 16i cho toan b<) segment ca phfin 
header va du li?u. 

- Urgent Pointer (16 bits). Con tro tro t&i s6 hi?u tufui tµ cua byte cu6i cung 
trong dong du li?u khin cho phep ben nh~ biSt duqc d<) dai cua du li?u khin. 
Vung nay chi c6 hi?u lµc khi bit URG duqc thiSt l~p. 

- Option ( d<) dai thay df>i ). Khai bao cac tuy chc;m cua TCP trong d6 thong 
thuang la kich thu&c cµc d<;ti cua 1 segment: MSS (Maximum Segment 

Size). 

- TCP data ( d<) dai thay df>i ). Chua du li?u cua tfuig ung d1,mg c6 d<) dai 
ngfim dinh la 536 byte. Gia tri nay c6 th@ di~u chinh duqc b&ng each khai bao 
trong vung Option. 

- UDP la giao thuc khong lien kSt, cung d.p dich V\l giao v~ khong tin c~y 
duqc, su d\lllg thay thS cho TCP trong t~ng giao v~n . Khac v&i TCP, UDP khong 
c6 chuc nang thiSt l~p va giai ph6ng lien kSt, khong c6 ca chS bao nh~n (ACK) 
,khong sip xSp tufin tµ cac don vi du li?u ( datagram) dSn va c6 th~ d~n dSn tinh 
tr<;1ng m~t ho~c trung du li?u ma khong hS c6 thong bao 16i cho nguai gui. Khuon 
d<;tng cua UDP datagram duqc mo ta nhu sau : 
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- S6 hi~u c6ng ngu6n (Source Port - 16 bit): s6 hi~u c6ng nai da gui 
datagram 

- S6 hi~u c6ng dich (Destination Port - 16 bit): s6 hi~u c6ng nai 
datagram duqc chuySn t&i 

- B9 dai UDP (Length - 16 bit): d9 dai tf>ng c6ng kS ca phln header cua 

g6i UDP datagram. 

- UDP Checksum (16 bit): dung dS kiSm soat 16i, nSu phat hi~n 16i thi 

UDP datagram se bi lol;li bo ma khong c6 m9t thong bao nao tra ll;li cho trl;lm gui. 

-UDP c6 chS d9 gan va quan ly cac s6 hi~u c6ng (port number) dS dinh 
danh duy nhit cho cac ung d1,mg chl;ly tren m9t trl;lm cua ml;lng. Do c6 it chuc nang 
phuc tl;lp nen UDP c6 XU thS hol;lt d9ng nhanh han so v&i TCP. N6 thuong dung 
cho cac 

6.3. Djch YI! OSI cho tftng giao v~n 

Dich V\l L&p truySn tai duqc dinh nghfa trong tieu chuful ISO/IEC 8072. 
N6 h6 trq truySn tai du li~u thong su6t tu h~ th6ng nay dSn h~ th6ng khac. N6 lam 
cho cho cac nguai dung (l&p tren) cua n6 khong ph\l vao cac cong ngh~ truySn 
thong ca s& va cho phep hQ c6 kha nang xac dinh m9t chftt luqng cua dich V\l 
( ch~ng hl;ln nhu cac th6ng s6 vs thong luqng, tln suftt tai hi~n 16i va xac suit hong 
h6c ). NSu chit luqng cua dich V\l cua cac dich V\l ml;lng ca s& khong thich dang thi 
L&p truySn tai se nang cip chit luqng cua dich V\l len muc cAn thiSt bing each b6 
xung gia tri (vi d1,1 phat hi~n/ khoi phl_lc 16i) trong giao thuc rieng cua n6. Dich V\l 
truySn tai c6 ca biSn thS dµa vao kSt n6i va biSn thS khong c6 kSt n6i. 

Cac giao thuc cua L&p truy~n tai phai h6 trq dich V\l dµa tren kSt n6i 
duqc dinh nghfa trong tieu chu§n ISO/IEC 8073. C6 nam cip giao thuc khac 
nhau sau day: 

- Cip O khong bf> xung gia tri nao cho thiSt bi ml;lng 

- Cip 1 h6 trq khic phl,lc 16i khi L&p m?ng phat hi~n c6 16i 

- Cip 2 h6 trq df>n cac kSt n6i truySn tai tren m9t kSt n6i ml;lng 

- Cftp 3 thµc hi~n khic phl_lc va d6n kenh 

- Cftp 4 thµc hi~n phat hi~n 16i (kiSm t6ng), kh~c phl_lc 16i va df>n kenh. 

Bing each su dl,lllg cac d~c tinh khic ph1,1c 16i cua minh giao thuc cip 4 c6 
thS hol;lt d9ng tren m9t dich V\l ml;lng khong kSt n6i dS cung cftp m9t dich V\l 
truySn tai c6 kSt n6i. Giao thuc h6 trq dich V\l truySn tai khong kSt n6i duqc dinh 
nghfa trong tieu chuin ISO/IEC 8602. 

7. Khai ni~m tftng phi en lam vi~c OSI 

7.1. Vai tro va chfrc nang ciia tftng phien 
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T§.ng phien quan ly cac lien kSt cua user tren rn~ng dS cung cip cac dich V\l 
cho user d6. Vi d1) rn9t nguai su dl)ng dang nh~p vao rn9t may tinh rn~ng dS liy 
file thi rn9t phien (hay rn9t giao dich / rn9t lien kSt) duqc thiSt l~p cho rnl)c dich 
truySn file. 

T§.ng phien t~o diSu ki~n thu~ lqi cho vi~c giao tiSp giua cac h~ th6ng yeu 
c§.u dich V\l va cac h~ th6ng cung cip dich Vl,l. cac phien giao tiSp duqc 
kiSrn soat thong qua CO' chS thiSt l~p, duy tri, d6ng b9 hoa va quan ly cac phien 
(hay con g9i la CUQC h9i tho~i - dialogue) giua cac thµc thS truySn thong. T§.ng nay 
cfing trq giup cac t§.ng tren dinh danh va kSt n6i t&i cac dich Vl,l c6 thS SU dl)ng 
tren rn~ng. NSu rn9t phien giao tiSp bi ngit, t§.ng phien xac dinh vi tri dS kh&i t~o 
l~i vi~c truySn phat rn9t khi phien giao tiSp d6 duqc tai kSt n6i. T§.ng phien cfing 
chiu trach nhi~rn xac dinh thai h~n cua phien giao tiSp. N6 xac dinh may tinh ho~c 
nut nao c6 thS truySn d§.u tien va truySn trong bao lau. 

T§.ng phien su dl)ng thong tin dia chi logic duqc cung cip b&i cac t§.ng hen 
du&i dS dinh danh ten va dia chi cua cac may chu ma cac t§.ng tren doi hoi. 

7.2. Giao thrrc chu§n cho t§ng phien 

- Cung cip phuang ti~n truySn thong giua cac ung dl)ng: cho phep nguai SU dl)ng 
tren cac may khac nhau c6 thS thiSt l~p, duy tri, huy bo va d6ng b9 hoa cac phien 
truySn thong giua h9 v&i nhau. 

- Nhi~rn Vl,l chinh: 

+ Quan ly the bai d6i v&i nhung nghi thuc: hai hen kSt n6i dS truySn thong 
tin khong d6ng thai thµc hi~n rn9t s6 thao tac. BS giai quy St vin dS nay t§.ng 
phien cung cip 1 the bai, the bai c6 thS duqc trao d6i va chi hen nao giu the bai 
rn&i c6 thS thµc hi~n rn9t s6 thao tac quan tr9ng 

+ Vin dS d6ng b9: khi c§.n truySn di nhung t~p tin dai t§.ng nay chen them 
cac diSrn kiSrn tra (checkpoint) vao lu6ng du li~u. NSu phat hi~n thiy 16i thi chi c6 
du li~u sau diSrn kiSrn tra cu6i cung rn&i phai truySn l~i 

7 .3. Djch V\J. OSI cho t§ng phien 

Mo hinh OSI phan chia h~ th6ng ma thanh 7 phan l&p. Trong d6, t§.ng v~t ly, 
t§.ng lien kSt du li~u, tfuig rn~ng, tfuig giao v~n thu9c nh6rn cac t§.ng thfip lien quan 
dSn vi~c truySn du li~u qua rn~ng. Ba nh6rn con l~i thu9c nh6rn cac t§.ng cao lien 
quan dSn vi~c dap ung cac yeu c§.u cua nguai SU dl)ng dS triSn khai cac ung dl)ng 
cua h9 qua rn~ng. 

T§.ng phien la t§.ng thip nhfit trong cac nh6rn t§.ng cao thiSt l~p cac giao dich 
giua cac tr~rn tren rn~ng, n6 d~t ten nhfit quan cho rn 9i thanh ph§.n rnu6n d6i 
tho~i v&i nhau va l~p anh x~ giua cac ten v&i dia chi cua chung. M9t giao dich 
phai duqc thiSt l~p tru&c khi du li~u duqc truySn tren rn~ng. T§.ng giao dich darn 
bao cho cac giao dich duqc thiSt l~p va duy tri theo dung quy dinh. Tfing nay 
cung cip cho nguai SU dl)ng cac thiSt bi c§.n thiSt dS quan tri cac phien ung dl)ng 
cua h9. C\l thS la: 
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- BiSu ph6i vi~c trao d6i thong tin gifra cac (mg d1,mg bing each thiSt l~p 
va giai ph6ng cac phien. 

- Cung cAp cac diSm d6ng be) hoa dS kiSm soat vi~c trao d6i thong tin. 

- Cung cAp ca chS n&m quySn trong qua trinh trao d6i du li~u. 

- Ho~ch dinh qui tic cho cac tuang tac giua cac ung d1,.mg cua nguai su 

Trong truang hqp m~g la hai chiSu luan phien thi nay sinh vAn dS: Hai 
nguai su d1,mg luan phien phai lin lugt dS truySn du li~u. Ting giao dich duy tri 
tuang tac luan phien bing each bao cho m6i nguai su d1;mg khi dSn lugt 
h9 dugc truySn du li~u. Vful dS d6ng be) hoa trong ting giao dich cfing dugc thµc 
hi~n nhu ca chS kiSm tra/ph1,1c h6i, dich V\l nay cho phep nguai su d1,1ng xac 
dinh cac diSm d6ng be) hoa trong dong du li~u dang chuySn v~n va khi cin thiSt c6 
thS khoi ph1,1c bit diu tu m9t trong cac diSm d6. 

d mc)t thai diSm chi c6 m9t nguai su d1,1ng c6 quySn d~c bi~t dugc g9i cac 
dich V\l nhllt dinh cua ting giao dich, vi~c phan b6 cac quySn nay thong qua trao 
d6i the bai (token). 

VD: Ai c6 dugc token se c6 quySn truySn du li~u va khi nguai giu token 
trao token cho nguai khac thi cfing c6 nghfa trao quySn truySn du li~u cho nguai 
d6. 

8. Khai ni~m ting trinh bay OSI 

8.1. Vai tro va chfrc nang ctia t§ng trinh di~n 

Ting trinh di@n quan ly each thuc du li~u dugc biSu diSn. N6 la trinh djch 
giua ung d1,1ng va m~ng. C6 nhi@u each dS biSu di@n du li~u, chilng h~n nhu cac 
bang ma ASCII va EDBCDIC cho cac file van ban. Ting trinh di@n biSn d6i du 
li~u sang m9t dinh d~mg ma m~ng c6 thS hiSu dugc. N6 cfing chiu trach nhi~m ma 
hoa (encrypt) va giai ma (decrypt) du li~u - chilng h~ nhu du li~u dugc ma hoa 
du li~u n6 dugc gui t&i ngan hang, nSu ta giao dich trµc tuySn v&i ngan 
hang qua Internet. 

8.2. Giao thfrc chuin cho tftng trinh di~n 

L&p trinh diSn giai quy St cac vlln dS lien quan dSn each trinh diSn 
cac thong tin ung d1,1ng (nhu m9t chu6i bit) cho cac m1,1c dich truySn tai. T6ng 
quan vs ho~t d<)ng cua l&p nay se dugc trinh bay trong bai sau. 

Cac tieu chuAn vS djch V\l va giao thuc trinh di@n dugc quy dinh trong tieu 
chuin ISO/IEC 8822 va 8823. 

M<)t c~p tieu chuAn cua L&p trinh di@n d~c bi~t quan tn;mg la tieu chuin 
ISO/IEC 8824 va tieu chuAn ISO/IEC 8825 lien quan dSn Ghi chu cu phap truu 
tugng 1 (ASN.1 ). ASN.1 dugc cac ung dl,lllg OSI cfing nhu cac ung d1,1ng phi 
OSI dung nhiSu dS dinh nghfa cac h~ng m1,1c thong tin cua L&p (mg d1,1ng va dS 
ma hoa cac chu6i bit tuang ung cho chung. Gi&i thi~u vin tit vs ASN.1 dugc cho 
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trong Phv Ive B. Cac b~n d9c chua quen v&i ASN.1 c6 thS d9c phv Ive 
tru&c b~t diu vao phin II cua cu6n sach nay. Cac thong tin chi tiSt Vs ASN.1 cac 
b~ n cfing c6 thS tim d9c trong tai li~u [STEI]. 

8.3. Djch V\f OSI cho tfing trinh di~n 

- QuySt dinh d~ng thCrc trao d6i du li~u giua cac may tinh m~ng. N guai ta 
c6 thS g9i day la b9 dich m~ng. d ben gui, ting nay chuySn d6i cu phap du li~u tu 
d~ng thuc do ting ung dvng gui xu6ng sang d~ng thuc trung gian ma ung dvng 
nao cfing c6 thS nh~ biSt. d ben nh~n, ting nay chuySn cac d~ng thuc trung gian 
thanh d~g thuc thich hqp cho ting ung dvng cua may nh~n. 

- Ting trinh di€n chiu trach nhi~m chuySn d6i giao thuc, bien dich du li~u, 

ma hoa du li~u, thay d6i hay chuySn d6i ky tµ va ma r9ng l~nh d6 ho~. 

- Nen du li~u nhim lam giam b&t sf> bit ck truySn 

- d tkg nay c6 b9 d6i hu&ng ho~t dong dS d6i hu&ng cac ho~t d9ng 
nh~p/xu§t dS gui dSn cac tai nguyen tren m~y phvc V\l 

9. Khai ni~m tfing ung d1_lng OSI 

9.1. Vai tro va chfrc nang cu.a tfing ung d1_lng 

Ting ung dvng chua cac giao thuc va chuc nang doi hoi b&i ung dvng cua 
nguai SU dvng dS thµc hi~n cac cong vi~c truySn thong. N6 khong lien quan dSn 
cac ung dvng thµc sµ dang ho~t d9ng nhu Microsoft Word ho~c Adobe 
Photoshop. 

Cac chuc nang chung bao g6m: 

• Cac giao thuc cung c~p cac dich V\l file tu xa, nhu cac dich V\l ma file, 
dong file, d9c file, ghi file va chia se truy xu~t t&i file. 

• Cac dich V\l truySn file va truy xu~t ca so du li~u tu xa. 

• Cac dich V\l quan ly thong bao cho cac ung dvng thu di~n tu. 

• Cac dich V\l thu mvc toan eve dS dinh vi tai nguyen tren m~ng. 

• M9t each quan ly d6ng nh~t cac chuang trinh giam sat h~ th6ng va cac 
thiSt bi . 

• v.v .... 

NhiSu dich V\l nay duqc g9i la cac giao tiSp l~p trinh ung dvng 
(Application Programming Interface - API). Cac API la nhung thu vi~n l~p 
trinh ma nguai phat triSn ung dvng c6 thS SU dvng dS viSt cac ung d\lllg m~ng. 

9.2. Chuftn boa tfing rrng d1_lng 

La ting cao nh~t cua mo hinh OSI, n6 xac dinh giao di~n giua nguai su 
dvng va moi truang OSI va giai quySt cac ky thu~t ma cac chuang trinh ung 
dvng dung dS giao tiSp v&i m~ng. 
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BS cung d.p phuang ti~n truy nh~p m6i trucrng OSI cho cac tiSn trinh (mg 
dl,lllg, ngucri ta thiSt l~p cac thi,rc thS ung d1,mg (AE), cac thµc thS ung dµng se g9i 
dSn cac ph§n tu djch vµ ung d1.1ng (ASE - Application Service Element). 

M6i thµc thS ung d1.1ng c6 thS g6m m◊t ho~c nhiSu cac ph§n tu djch 
vµ ung dl,lllg. Cac phAn tu dich vµ ung d1.1ng duqc ph6i hqp trong moi trucrng 
cua thµc thS ung d1.1ng thong qua cac lien kSt g9i la d6i tuqng lien kSt dan 
(SAO). SAO di@u khiSn vi~c truySn thong trong su6t vong dcri cua lien kSt d6 cho 
phep tuAn t µ hoa cac Sl,l' ki~n dSn tu cac ASE thanh t6c ua n6 
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Cau hoi on tip chtrO'ng 

1. M1_1c tieu cua vi~c phan tich thiSt kS cac mi;mg may tinh theo quan di Sm phan 
dng la: ( chc;m 1) 

a. DS dS dang cho vi~c quan tri m~ng 

b. DS giam 09 phuc t~p cua vi~c thiSt kS va cai di,it m~ng 

c. DS nang cfip h~t h6ng m~g dS dang hon 

d. Khong phai cac ly do tren 

2. NSu m9t h~ th6ng m~g c6 8 tfuig thi t6ng s6 cac quan h~ (giao di~n) c~n phai 
xay dl,l'l1g la ...... . 

a. 16 b.24 c. 15 d.22 

3. T~ng ............... cua mo hinh OSI c6 thS giao ti Sp trµc tiSp v&i t~ng d6i di~n 
cua h~ th6ng may tinh khac. 

a. Application 

b. Data link 

c. Network 

d. Physical. 

e. Transport 

4. Nhung t~ng nao cua mo hinh OSI cung cfip vi~c kiSm soat lu6ng du 
li~u?(ch<;m 3) 

a. Data-Link 

d. Presentation 

b. Transport 

e. Network 

c. Application 

5. M9t g6i (packet) m~ng bao g6m: (chc;m 1) 

a. M9t header, m9t body va m9t trailer 

b. M9t dia chi cua may gui va m9t thong bao 

c. M9t chu6i van ban v&i thong tin diflh d~ng 

d. M9t URL tuong ung v&i m9t dia chi www. 

6. Don vi du li~u do t~ng Lien kSt Du li~u quan ly la ......... . 

a. Bit b. Packet c. Frame d. Segment 

7. M9t Router lam vi~c & t~ng nao trong mo hinh OSI? 

a. Data-Link b. Transport c. Application 

d. Presentation e. Network 

8. Nhung vfin dS lien quan dSn kiSm soat truy xufit m~ng, ma hoa, xac nh~n va bao 
m~t m~ng thu9c chuftn nao trong cac chuftn do IEEE 802.X xay dl,l'l1g? 
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d. 802.5 
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b. 802.3 C. 802.4 

e. 802.10 £ 802.11 

9. Ting nao cu.a mo hinh OSI lien quan dSn cac djch vµ h6 trg trµc ti Sp phfin 

mSm truySn file, truy xu§.t ca s& dfr li~u va e-mail. 

a. Application 

d. Physical. 

b. Data link 

e. Transport 

c. Network 
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CHUONG 3: KY THUAT MANG CUC BO . . . . 
1. Cac tAn s6 truy~n 

Phuong ti~n truySn dfin giup truySn cac tin hi~u di~n tu tu may nay sang 
may tinh k:hac. Cac tin hi~u di~n tu nay biSu di@n cac gia tri du li~u theo d~g cac 
xung nhi phan (b~t/tilt ). Cac tin hi~u truySn thong giua cac may tinh va cac thiSt bi 
la cac d,:mg song di~n tu trai dai tu tin s6 Radio dSn tin s6 h6ng ngo~i. 

Cac song tin s6 Radio thuong duqc dung dS phat tin hi~u LAN. Cac tin s6 
nay c6 thS duqc dung v&i cap xoiln doi, cap d6ng trµc ho~c thong qua vi~c truySn 
phu song Radio. 

Song Viba (microware) thuong dung truySn thong t~p trung giua hai diSm 
ho~c giua cac tr~m m~t d§t va cac v~ tinh, vi d\l nhu m~ng di~n tho~i Cellular. 

Tia h6ng ngo~i thuong dung cho cac kiSu truySn thong qua m~ng tren cac 
khoang each tuong d6i ngiln va c6 thS phat duqc song giua hai diSm ho~c tu m9t 
diSm phu song cho nhiSu tr~m thu. Chung ta c6 thS truySn tia h6ng ngo~i va cac 
tin s6 anh sang cao hon thong qua cap quang. 

2. Vit tai cap 

2.1. Cap xoiln doi 

.l,1:k::11' fo~ shi~ldl'l!: 
~b~;dh 

Shielded Twisted Pair Categc.y 5 UTP Cable 

Hinh. 3 -1. Cap xoin ~oi 

Day la lo~i cap gf>m hai ducmg day dfin d6ng duqc xoiln vao nhau lam 
giam nhi@u di~n tu gay ra b&i m6i truong xung quanh va giua chung v&i nhau 
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Hi~n nay c6 hai lo?i cap xoiln la cap c6 b9c kim lo?i (STP - Shield Twisted 
Pair) va cap khong b9c kim lo~i (UTP - Unshield Twisted Pair). 

- Cap c6 b9c kim lo?i (STP): Lap b9c ben ngoai c6 tac d1,mg ch6ng nhiSu 
di~n tu, c6 lo?i c6 m(>t doi giay xoiln vao nhau va c6 lo~i c6 nhi@u doi giay xoin 
v&i nhau. 

- Cap khong b9c kim lo?i (UTP): Tinh tuong tv nhu STP nhung kem hon vS 
kha nang ch6ng nhiSu va suy hao vi khong c6 vo b9c. 

STP va UTP c6 cac lo?i (Category- Cat) thuong dung: 

+ Lo?i 1 & 2 (Cat 1 & Cat 2): Thuong dung cho truySn tho~i va nhfrng 
duong truy@n t6c d9 thAp (nho hon 4Mb/s). 

+ Lo?i 3 (Cat 3): T6c d9 truySn du li~u khoang 16Mb/s, n6 la chuAn cho 
h§.u h@t cac m?ng di~n tho~i. 

+ Lo?i 4 (Cat 4): Thich hqp cho duong truySn 20Mb/s 

+ Lo?i 5 (Cat 5): Thich hqp cho duong truySn l00Mb/s 

+ Lo~i 6 (Cat 6): Thich hgp cho duong truySn l000Mb/s 

Day la lo?i cap re, dS cai d~t tuy nhien n6 dS bi anh hu&ng cua. moi 
trucrng. 

2.2. Cap d6ng trl}c (Coaxial cable) bang tAn err so-

La cap ma hai day cua n6 c6 15i 16ng nhau, 15i ngoai la lu&i kim lo?i. , kha 
nang ch6ng nhiSu rAt t6t nen c6 thS SU d-i;mg v&i chi@u dai tu vai tram met d@n vai 
km. C6 hai lo~i dugc dung nhiSu la lo?i c6 tr& khang 50 ohm va lo?i c6 tr& khang 
75 ohm. 

Cap d6ng tf\lC co hai duong day din va chung co cung mqt trl)C chung, m9t 
day din trung tam (thuong la day d6ng cung) duong day con l?i t~o thanh duong 
6ng bao xung quanh day din trung tam ( day din nay c6 thS la day b~n kim lo?i va 
vi n6 c6 chuc nang ch6ng nhiSu nen con g9i la lap b9c kim). Giua hai day din tren 
c6 mqt lap each ly, va ben ngoai cung la lap vo plastic dS bao v~ cap. 
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Sheath 
Insulation (PVC, Teflon) 

i 

i 
Conducting core 

Braided shielding 

ffinh 3-2. Cap diing tryc 

Cap d6ng trµc c6 d9 suy hao it hon so v6i cac lo~i cap d6ng khac (vi dµ 
nhu cap xoin doi) do it bi anh huong cua moi truong. Cac m~ng cµc b9 su dµng 
cap d6ng trµc c6 thS c6 kich thu6c trong ph~m vi vai ngan met, cap d6ng tn,ic 
duqc su dµng nhiSu trong cac m~ng d~ng duong thing. Hai lo~i cap thuong 
duqc su dµng la cap d6ng trµc mong va cap d6ng trµc day trong ducrng kinh cap 
d6ng trµc mong la 0,25 inch, cap d6ng trµc day la 0,5 inch. Ca hai lo~i cap dSu 
lam vi~c a cung t6c de) nhung cap d6ng trµc mong c6 d9 hao suy tin hi~u 16n 
hon 

Hi~n nay c6 cap d6ng trµc sau: 

RG -58,50 ohm: dung cho m~ng Thin Ethernet 

RG -59,75 ohm: dung cho truySn hinh cap 

RG -62,93 ohm: dung cho m~ng ARCnet 

Cac m~ng cµc b9 thucrng su dµng cap d6ng trµc c6 dai thong tu2,5 - 10 
Mb/s, cap d6ng trµc c6 d9 suy hao it hon so v6i cac lo~i cap d6ng khac vi n6 c6 
16p vo b9c ben ngoai, d9 dai thong thuong cua m9t do~ cap n6i trong m~ng la 
200m, thuong su dµng cho d~ng Bus. 

2.3. Cap d6ng tr\lc bang r<)ng (Broadband Coaxial Cable) 

Day la lo~i cap theo tieu chufin truySn hinh (thuang dung trong 
truySn hinh cap) c6 dai thong tu 4 - 300 Khz tren chi Su dai 100 km. Thu~t ngfr 
"bang r<)ng" v6n la thu~t ngfr cua nganh truySn hinh con trong nganh truySn s6 
li~u diSu nay chi c6 nghia la cap lo~i nay cho phep truySn thong tin tuong 
tµ ( analog) ma thoi. Cac h~ th6ng dµa tren cap d6ng trµc bang r9ng c6 thS truySn 
song song nhiSu kenh. Vi~c khuySch d~i tin hi~u ch6ng suy hao c6 thS lam theo 
kiSu khuySch d~i tin hi~u tuong tµ (analog). DS truySn thong cho may tinh dn 
chuySn tin hi~u s6 thanh tin hi~u tuong tµ. 

2.4. Cap quang 
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Light source. 

light source 

rvtultimode 
Hinh 3-3. Cap qnang 

Cap sgi quang bao g6m m9t day d~n trung tam (la m9t ho~c m9t b6 sgi thuy 
tinh c6 thS truy@n d~n tin hi~u quang) dugc b9c m9t l&p vo b9c c6 tac d1,mg_phan 
x~ cac tin hi~u tr& l~i dS giam SlJ m§t mat tin hi~u. Ben ngoai cung la l&p VO 
plastic dS bao v~ cap. Nhu v~y cap sgi quang khong truy@n d~n cac tin hi~u di~n 
ma chi truy@n cac tin hi~u quang ( cac tin hi~u du li~u phai dugc chuySn d6i thanh 
cac tin hi~u quang va khi nh~n chung se l~i dugc chuySn d6i tr& l~i thanh tin hi~u 
di~n). 

Cap quang c6 duong kinh tu8.3 - 100 micron, Do duong kinh loi sgi thuy 
tinh c6 kich thu&c r§.t nho nen r§.t kh6 khan cho vi~c d§.u n6i, n6 cAn cong ngh~ 
d~c bi~t v&i ky thu~t cao doi hoi chi phi cao. 

Dai thong cua cap quang c6 thS len t&i hang Gbps va cho phep khoang each 
di cap kha xa do d9 suy hao tin hi~u tren cap r§.t th§.p. Ngoai ra, vi cap sgi quang 
khong dung tin hi~u di~n tu dS truy@n du li~u nen n6 hoan toan khong bi anh 
hu&ng cua nhi~u di~n tu va tin hi~u truy@n khong thS bi phat hi~n va thu tr9m b&i 
cac thiSt bi di~n tu cua nguai khac. 

Chi tru nhugc diSm kh6 Ulp d~t va gia thanh con cao , nhin chung cap 
quang thich hgp cho m9i m~ng hi~n nay va sau nay. 

3. V~t tai VO tuy~n 

Khi dung m9t s6 lo~i cap ta g~p m9t s6 kh6 khan nhu CO' SO' cai d~t c6 dinh 
, khoang each xa vi v~y dS khic ph1.1c nhfrng khuy~t diSm tren nguai ta 
thuong dung duong truy@n vo tuySn. duang truy@n vo tuySn mang l~i nhfrng lgi ich 
sau: 

- Cung c§.p kSt n6i tam thai v&i m~ng cap c6 s~n. 

- Nhfrng nguai lien t\IC di chuySn v~n kSt n6i vao mc;mg dung cap . 

- Phu hgp cho nhfrng nai ph1.1c V1.l nhi@u kSt n6i cung luc cho nhi@u khach 
hang vd: dung duong truy@n vo tuySn cho phep khach hang & san bay kSt n6i vao 
m~ng internet. 

- Dung cho nhfrng m~ng c6 gi&i hc;m r9ng Ian vugt qua kha nang cho phep 
cua cap d6ng trt)C va cap quang. 

- Dung lam kSt n6i dµ phong cho cac h~ th6ng cap . 
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Tuy nhien duong truySn v6 tuySn v~n co m9t s6 h~n chS: 

- Tin hi~u kh6ng an toan 

- DS bi nghe tr9m 

- Khi co v~t can thi tin hi~u bi suy ySu dt nhanh 

- Bang thong khong cao. 

3.1. Radio 

Hmh 34! Song radio 

Song radio nim trong ph~ vi tul 0 Khz-1 Ghz. Trong miSn nay co rilt nhiSu 
daytAn 

VD: Song ngful, VHF( dung cho tv va radio FM) , UHF ( dung cho tv) . 

T~i m6i quf>c gia nha nu&c se quan ly cilp phep SU dl)ng cac bang tAn dS 
tranh tinh tr~g cac song bi nhiSu. Nhung co m9t sf> bang tAn duqc chi dinh la 
vung tµ do co nghla la chCmg ta co thS dung nhung khong cAn dang ky ( vung nay 
thuong co day tAn 2.4 Ghz). T~ dl)ng lqi diSm nay cac thiSt bi wireless cua cac 
hang nhu cisco, ompex dSu dung & day tAn nay, tuy nhien, khi chung ta su dung 
day tAn khong cilp phep nguy CO' nhiSu se nhiSu han. 

- Tf>c d910 Mbps 

- Dung dAu nf>i chfr T ( T-connector) 

- Khong thS vuqt qua phan do~n m~ng tf>i da la 185m. toan b9 h~ thf>ng cap 
m~ng khong thS vuqt qua 925m 

- Sf> nut tf>i da tren moi phan do~n m~ng la 30 

- Terminator ( thiSt bi dilu cuf>i) phai co tr& khang 50 ohm va duqc nf>i dilt 

- M6i m~g khong thS c6 tren 5 phan do~n . cac phan do~n co thS nf>i tf>i da 
bf>n b9 khuySt d~i va chic6 3 trong sf> 5 phan do~ c6 nut m~g ( tuan thuquy tile 
5-4-3) 
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Quy tic 5-4-3 : quy tic nay cho phep kSt hgp dSn name do~n cap duqc n6i 
b&i 4 b◊ chuy@n tiSp , nhung chi c6 3 do~n la n6i tram . theo hinh tren ta th§.y do~n 
3, 4 chi t6n t~i nh&m m\lc dich lam tang t6ng chiSu dai m~ng va cho phep may tinh 
tren do~n 1,2,5 n&m cung tren m◊t m~ng 

Vu di@m chuAn 10Base2 : gia thanh re, dan gian. 

3.2. Song C\fC ngiin 

Vi m~ch c6 kha nang phat, nh~n va diSu khi@n s6ng cµc ngin tful s6 cao. 

3.3. Tia h6ng ngo,i 

T§.t ca m~ng vo tuySn h6ng ngo~i dSu ho~t d◊ng b&ng each dung tia h6ng 

ngo~i d@ truySn tai dfr li~u gifra cac thiSt bi. 

Phuong phap nay c6 th@ truySn tin hi~u 6 t6c d◊ cao do dai thong cao cua tia 
h6ng ngo~i. Thong thuong m~ng h6ng ngo~i c6 th@ truySn v6'i t6c d◊ tul-10 Mbps. 
MiSn tful s6tu100Ghz d@n 1000 GHz. C6 b6n lo~i m~ng h6ng ngo~i: 

- M~ng duong ngim : m~ng nay chi truySn khi may phat va may thu c6 m◊t 
duang ngim r5 r~t gifra chung. 

- M~ng h6ng ngo~i tan x~: ky thu~t nay phat tia truySn d◊i tuong va san nha 
r6i m6'i d@n may thu. Di~n tich hi~u d\,lng bi gi6'i h~ 6 khoang 100 Feet 
(35m) va c6 tin hi~u ch~m do hi~n tuqng d◊i tin hi~u. 

- M~ng phan x~: 6 lo~i m~ng h6ng ngo~i nay, may thu-phat quang d~t gin 
may tinh se truySn t6'i m◊t vi tri chung, t~i day tia truySn duqc d6i hu&ng d@n 
may tinh thich hqp. 

- Broadband optical telepoint : Lo~i m~g C\,lC b◊ vo tuy@n h6ng ngo~i 
cung c§.p cac dich V\l dai r9ng. M~ng VO truy@n nay c6 kha nang XU ly cac yeu c§.u 
da phuang ti~n ch§.t luqng cao, v6n c6 th@ trung kh6'p v6'i cac yeu c§.u da phuang 
ti~n cua m~ng cap. 
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4. Dftu phAn cfrng 

4.1. Card giao ti~p m~ng (Network Interface Card) 

DS nbi may tinh vao m~ng, may tinh phai c6 m<)t thiSt bi giao tiSp v&i m~ng 
thuong duqc g9i ng&n la card m~mg. M<)t sf> may tinh ngay nay tich hqp s&n 
thiSt bi giao tiSp m~ng tren ban m~ch chu(mainboard). M<)t sf> may khac thi 
kh6ng c6 s&n, nguai dung phai mua them dS ck vao may tinh. 

D6 la m<)t card duqc c&m tn,rc tiSp vao may tinh tren khe c&m ma r<)ng ISA 
ho~c PCI ho~c tich hqp vao bo m~ch chu PC. Tren d6 c6 cac m~ch di~n giup cho 
vi~c tiSp nh~n (receiver) ho~c/va phat (transmitter) tin hi~u len m~ng. 

Nguai ta thuang dung tu tranceiver dS chi thiSt bi(m~ch) c6 ca hai chuc 
nang thu vi phat. 

4.2. BQ chuy~n ti~p Repeater 

- Lam vi~c v&i tAng thu nh!t cua mo hinh OSI - tkg v~t ly 

, - Re]?eater c6 hai? c6ng. N6 thµc hi~n vi~c c,huySn tiSp t~t ca cac tin hi~u v~t 
ly den tu cong nay ra c6ng khac sau khi da khuyech d~i ➔ tat ca cac Lan lien 
kSt v&i nhau qua repeater tr& thanh m<)t LAN. 

4.3. BQ t~p trung Hub (Concentrator hay HUB) 

HUB la m<)t lo~i thiSt bi c6 rthiSu dAu c&m cac dAu cap m~g. Nguai ta SU 
dl}llg HUB dS nf>i m~ng theo kiSu hinh sao. Uu diSm cuakiSu nf>i nay la tang de) 
d<)c l~p cua cac may khi m<)t may bi sµ cf> day d&n. 

C6 lo~i HUB th1,1 d<)ng (passive HUB) la HUB chi dam bao chuc nang kSt 
nf>i hoan toan kh6ng xu ly l~i tin hi~u. HUB chu d<)ng (active HUB) la HUB c6 
chuc nang khuySch d~i tin hi~u dS chf>ng suy hao. 

HUB thong minh (intelligent HUB) la HUB chu d<)ng nhung c6 kha nang 
t~o ra cac g6i tin mang tin tuc vS ho~t d<)ng cua minh vi gui len m~ng d@ nguai 
quan tri m~ng c6 thS thµc hi~n quan tri tµ d<)ng Hub la be) chia hay con g9i la be) 
t~p trung thuong duqc dung dS nbi m~ng, thong qua nhung dAu c&m cua n6 
nguai ta lien kSt v&i cac may tinh du&i d~ng hinh sao. Nguai ta chia ra lam 3 lo~i 
Hub: 
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+ Hub bi d9ng: Hub khong chua cac linh ki~n di~n tu vi cung khong xu ly 
cac tin hi~u du li~u, no co chuc nang duy nh:lt la t6 hqp cac tin hi~u tu m<)t s6 do~n 
cap m~ng. Khoang each tu m9t may tinh dSn m<)t Hub phai nho hon nua khoang 
each t6i da cho phep giua hai may tinh tren m~ng. 

VD: Khoang each t6i da cho phep giua 2 may tinh cua m~ng la 200m thi 
khoang each t6i da giua m9t may tinh vi Hub la 1 00m. 

+ Hub chu d<)ng: Hub chu d9ng co cac linh ki~n di~n tu co thS khuySch d~i 
vi xu ly cac tin hi~u di~n tu truySn giua cac thiSt bi cua m~ng. Trong qua trinh 
truySn cac tin hi~u co thS bi suy giam, Hub co tac d1_mg tai sinh l~i cac tin hi~u lam 
cho no khoe hon it 16i vi co thS truySn di xa hon. 

+ Hub thong minh: Chinh la Hub chu d9ng nhung co th@m cac chuc nang 
m&i nhu cho phep Hub gui cac·goi tin vS tr~m diSu khi@n m~ng trung tam vi no 
cung cho phep tr~m trung tam quan ly Hub (Quan tri Hub). 

4.4. Bq t~p trung Switch (hay con gqi ti\t la switch) 

La cac b9 chuySn m~ch thµc sµ. Khac v&i HUB thong thuang, thay vi 
chuySn m9t tin hi~u dSn tu m9t c6ng cho t:it ca cac c6ng, no chi chuy@n tin hi~u 
dSn c6ng co tr~m dich. Do v~y Switch la m9t thiSt bi quan tn,mg trong cac 
m~ng C\IC b9 16n dung dS phan do~ m~ng. Nha co switch ma d1.1ng d9 tren 
m~g giam h~n. Ngay nay switch la cac thiSt bi m~ng quan tr9ng cho phep tuy biSn 
tren m~ng ch~ng h~n l~p m~ng ao VLAN Dai thong cua cap nay con ph1.1 thu9c 
vao chiSu dai cua cap. V &i khoang cachl km co thS d~t t6c d9 truySn ml- 2 
Gbps. Cap d6ng tr1.1c bang tin CO' SO' thuang dung cho cac m~ng C\IC b9. Co thS n6i 
cap bing cac dfiu n6i theo chuAn BNC co hinh chu T. 6 VN nguai ta hay g9i cap 
nay la cap gfiy do dich tu ten trong tiSng Anh la 'Thin Ethernet". 

M9t lo~i cap khac co ten la "Thick Ethernet" ma ta g9i la cap beo. Lo~i nay 
thuang co mau vang. Nguai ta khong n6i cap b~ng cac dfiu n6i chu T nhu cap gfiy 
ma n6i qua cac kyp b:lm vao day. Cu2m5 l~i co danh d:lu dS n6i day (nSu cfin). 
Tu kyp do nguai ta giln cac tranceiver r6i n6i vao may tinh. 

- Lam vi~c nhu m9t bridge nhiSu c6ng. Khac v&i HUB nh~n tin hi~u tu m9t 
c6ng r6i chuySn tiSp t&i t:it ca cac c6ng con l~i, switch nh~ tin hi~u v~t 
ly, chuySn d6i thanh du li~u, tu m<)t c6ng, kiSm tra dia chi dich r6i gui t&i m<)t 
c6ng tuang ung. 

- NhiSu node m~ng co th@ gfri thong tin dSn cung m<)t node khac t~i cung 
m9t thai diSm ma r<)ng dai thong cua LAN. Switch duqc thiSt kS dS lien kSt cac 
c6ng cua no v&i dai thong r:lt 16n (vii tram Mbps dSn hang Gbps) 

- Dung dS vuqt qua h~n chS vS ban kinh ho~t d<)ng cua m~ng gay ra b6i s6 
luqng repeater duqc phep su d1.1ng giua hai node b:lt ky cua m9t LAN 

- La thiSt bi ly tuang dung dS chia LAN thanh nhiSu Lan "con" lam giam 
dung luqng thong tin truySn tren toan LAN 
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- H6 trq cong ngh~ Full Duplex dung dS m& r9ng bang thong cua duong 
truySn makhong c6 repeater hoac Hub nao dung duqc 

- H6 trq m~ng da dich V\l (am thanh, video, du li~u) 

4.5. Modem 

La ten vi@t tit tu hai tu diSu ch@ (MOdulation) va giai diSu ch@ 
(DEModulation) la thi@t bi cho phep diSu ch@ dS bi@n d6i tin hi~u s6 sang tin hi~u 
tuang tv dS c6 thS gui theo duang tho~i va khi nh~n tin hi~u tu duong tho~i c6 thS 
bi@n d6i ngugc l~i thanh tin hi~u s6. 

La thi@t bi duqc may tinh sir d\mg dS truySn thong qua duong day di~n 
tho~i. N6 duqc su d\mg dS bi@n d6i tin hi~u s6 cua may tinh thanh tin hi~u 
tuang tg thich hgp cho duong day di~n tho~i va bi@n d6i tin hi~u tuang tg tu 
duong truySn thanh tin hi~u s6 cho may tinh. Modem c6 thS thgc hi~n vi~c nen du 
li~u dS tang t6c d9 truySn tai va thgc hi~n vi~c hi~u chinh 16i dS bao dam tinh toan 
Vyn cua du li~u. 

T6c d9 di chuySn cua du li~u tren cac duong day di~n tho~i g9i la t6c d9 
modem hay t6c d9 duang day va duqc do luang b&ng t6c Baud hay la bit/s (bps). 

Gi&i h~n t6c d9 cua Modem phln l&n duqc xac dinh b&i chit luqng tuang tg 
cua duang day di~n tho~i va phuang thuc chuySn d6i cac du li~u thanh tin hi~u 
s6 trong su6t phien truySn tai qua duong day di~n tho~i. T6c d9 truySn tai t6ng 
thS duqc xac dinh bm t6c d9 c6ng va t6c d9 duang day. 

C6 hai lo~i Modem la Modem lip ngoai va Modem lip trong 

4.6. Router 

- Lam vi~c tren ting network cua mo hinh OSI. 

- Thuang c6 nhiSu han 2 c6ng. N6 ti@p nh~n tin hi~u v~t ly tu m<)t c6ng, 
chuySn d6i vS d~ng du li~u, kiSm tra dia chi m~ng r6i chuySn du li~u d@n c6ng 
tuangung. 
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- Dung dS lien kSt cac LAN c6 thS khac nhau vS chu&n Lan nhung cung 
giao thuc m;;i,ng & tfing network. 

- C6 thS lien k€t hai m;;i,ng & rftt xa nhau 

4. 7. M(>t s6 ki~u n6i m~ng thong d\mg va cac chu§n 

a. Ki~u 1 OBASE 2 

Mo hinh phfin cung 

- Topo d;;i,ng BUS 

- Dung cap d6ng tn;c m6ng 50 n, dm:mg kinh xftp xi 5mm, T-connector, 
BNC connector 

- Hai dfiu cap c6 hai Terminator 50 n, ch6ng phan h6i song mang du li~u. 
Du li~u truySn thong se khong duqc dam bao dung dfui nSu m9t trong hai 
Terminator nay bi thiSu ho~c bi 16i. 

- Tren m6i do;;i,n cap c6 thS lien kSt t6i da 30 tr;;i,m lam vi~c. Khoang each 
t6i thiSu giua hai tr;;i,m la 0.5 m. Khoang each t6i da giua hai tr;;i,m la 185m. BS bao 
dam chftt luqng truySn thong nguai ta thuO'Ilg chc_m khoang each t6i thiSu giua hai 
tr;;i,m la 5m. 

- Vi~c lien kSt cac may tinh vao m;;i,ng duqc thµc hi~n b&i cac T - connector 

va BNC connector. 

- S62 trong ten g9i 1 0BASE-2 la bit ngu6n tu diSu ki~n khoang each t6i da 
giua hai tr;;i,m tren do;;i,n cap la 185m ~2oom 

Quy tic 5 - 4 -3 

- Quy tic 5-4-3 duqc ap d1_mg cho chu&n l0BASE-2 dung repeater 
cfing tuong tµ nhu d6i v&i truoog hqp cho chu&n 1 0BASE-5 

+ Khong duqc c6 qua 5 do;;i,n m;;i,ng 

+ Khong duqc c6 qua 4 repeater giua hai tr;;tm lam vi~c bftt ky 

+ Khong duqc c6 qua 3 do;;i,n m;;i,ng c6 tr;;i,m lam vi~c. Cac do;;i,n m;;i,ng 
khong c6 tr;;tm lam vi~c g9i la cac do;;i,n lien kSt. 
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Se(rment max 30 node 

Jvlin 0,5 m; Max l85m I 
Terminator Terminawr 

NIC 

ffinh 3-6: 1\-:Io hinh phin cimg lOBASE-2 

&gment. rnax 185 m; 30 node 

Segment l 
C • 

Segment~ tillX 185 m; 30 rn:xle 
ffinh 3-7: lrf6' rc)ng m=,ng lOBASE-2 bing Repeater 

Segment 2 
t Iii 

Segment 3 
~ ~ 

Tr~ lien ke't 

ffinh 3-8: Quy tic 5-4-3 

Segment :5 
C • 
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b. Ki~u 1 OBASE 5 

Mo hinh phful cung cua m~g 

- Topo d;,mg BUS 

- Dung cap d6ng tll)c beo 50 Q con g9i la cap vang, AUI connector 
( Attachement Unit Interface) 

- Hai dilu cap c6 hai Terminator 50 n, ch6ng phan h6i s6ng mang tin hi~u. 
Du li~u truySn thong se khong duc;rc dam bao dung dful nSu m9t trong hai 
Terminator nay bj thiSu ho~c bj 16i. 

- Tren m6i do~n cap c6 thS lien kSt t6i da 100 AUI Transceiver Connector 
"cai". Khoang each t_6i da giua hai AUI la 2,5 m, khoang each t6i da la 500m ~ 
tren cap c6 danh cac d§u hi~u theo rung do~n b9i s6 cua 2,5m va dS dam bao 
truySn thong nguai ta thuang ch9n khoang each t6i thi~u giua hai AUI la 5 m. 

- Vi~c lien kSt cac may tinh vao m~ng duc;rc thµc hi~n b&i cac do~ cap n6i 
tu cac AUI connector dSn NIC trong may tinh, g9i la cap AUL Hai dilu cap AUI 
lien kSt v&i hai AUI connector "dµc". ChiSu dai t6i da cua m9t cap AUI la 50 m. 

- s6 5 trong ten g9i 1 0BASE-5 la biit ngu6n tu diSu ki~n khoang each t6i da giua 
hai AUI tren cap la 500 m. 

Quy tiic 5- 4-3 

- Repeater: Nhu da trinh bay 6 tren, trong m6i do~ m~ng dung cap d6ng 
t11:1c beo khong duc;rc c6 qua 100 AUI, khoang each t6i da giua hai AUI khong 
duc;rc vuc;rt qua 500m. Trong truang hc;rp mu6n ma r9ng m~g v&i nhau bing 
m9t thiSt bj chuySn tiSp tin hi~u g9i la Repeater. Repeater c6 hai c6ng, tin hi?u 
duc;rc nh~n vao 6 c6ng nay thi se duc;rc phat tiSp 6 ra sau c6ng kia sau khi da 
duc;rc khuySch d~i. Tuy nhien c6 nhung h~n chS biit bu9c vS s6 luc;rng cac do~n 
m~ng va nut m~ng c6 thS c6 tren m9t Ethernet LAN 

- Quy tiic 5-4-3 la quy tiic tieu chuftn cua Ethernet duc;rc ap d1:mg 
trong truang hqp mu6n ma r9ng m~ng, nghfa la mu6n xay dµng m9t LAN 
c6 ban kinh ho~t d9ng r9ng ho~c c6 nhiSu tr~m lam vi~c vuc;rt qua nhung h~n ch@ 
tren m9t do~ cap m~ng (segment). 

- Quytiic 5-4-3 duc;rc ap d1:mg cho chuftn l0BASE-5 dung repeater nhu sau: 

+ Khong duc;rc c6 qua 5 do~n m~ng 

+ Khong duc;rc c6 qua 4 repeater giua hai tr~m lam vi?c bit ky 

+ Khong duc;rc c6 qua 3 do~n m~ng c6 tr~m lam vi~c. Cac do~n m~ng 
khong c6 tr~m lam vi?c g9i la cac do~n lien kSt. 
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~~t max 10] mxie 
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ffinh 3-9: Mo hinb phin cfrng lOBASE-5 

Repeater 
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Max 500m; l 00 node Max 500m~ l 00 node 
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ffinh 3-11: Qui t&c 5-4-3 
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c. Ki~u l0BASE Tl00/1000 

Mo hinh phAn cung cua m~g 

- Dung cap doi xoin UTP, RJ 45 connector, va m9t thiSt bi ghep n6i trung 
tam g9i la HUB 

- M6i HUB c6 thS n6i tu 4 t&i 24 c6ng RJ45, cac tre:tm lam vi~c duqc kSt 

n6i tu NIC t&i c6ng HUB bing cap UTP v&i hai dAu RJ45. Khoang each t6i da 

tu HUB dSn NIC la 1 00m 

- VS m~t v~t ly (hinh thuc) topo cua me:tng c6 de:tng hinh sao 

- Tuy nhien vS ban ch§.t HUB la m9t loe:ti Repeater nhiSu c6ng vi v~y vS 
m~t logic, me:tng theo chuAn 1 OBASE-T v~n la m~ng de:tng BUS 

- Chu T trong ten g9i 1 0BASE-T bit ngu6n tu chu Twisted pair cable ( cap 

doi dayxoin) 

Quy tic ma r9ng me:tng 

- Vi HUB la m9t loe:ti Repeater nhiSu c6ng nen dS m a r9ng me:tng c6 th@ 
lien kSt n6i tiSp cac HUB v&i nhau va cung khong duqc c6 qua 4 HUB giua hai 
tre:tm lam vi~c b§.t ky cua me:tng 

- HUB c6 kha nang xSp ch6ng: la loe:ti HUB c6 c6ng rieng d@ lien kSt cac 
chung le:ti v&i nhau bing cap rieng thanh nhu m 9t HUB. Nhu v~y dung loe:ti 
HUB nay nguai dung c6 th@ dS dang ma r9ng s6 c6ng cua HUB trong tuong lai khi 
cAn thiSt. Tuy nhien s6 luqng HUB c6 th@ xSp ch6ng cung c6 gi&i he:tn va 

ph\l thu9c vao tung nha san xu§.t, thong thuCYllg khong vuqt qua 5 HUB. 
1 0BASE-5 v&i HUB: Du HUB c6 kha nang xSp ch6ng, nguai su d\,lng c6 th@ tang 
s6 luqng may kSt n6i trong me:tng nhung ban kinh hoe:tt d9ng cua me:tng v~n khong 
thay d6i vi khoang each tu c6ng HUB dSn NIC khong th@ vuqt qua 1 00m. 
M9t giai phap dS c6 th@ ma r9ng duqc ban kinh hoe:tt d9ng cua me:tng la dung 
HUB c6 h6 trq m9t c6ng AUI dS lien kSt cac HUB bing cap d6ng tr\,lc keo theo 
chufu1 1 0BASE-5. M9t cap d6ng tf\,lc beo theo chuAn 1 0BASE-5 c6 chiSu dai t6i 
da la 500m 

Hinh 3-12: Cftu hlnh phin cung lOBASE-T 
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DD □□□ 

ffinh 3-13: l\'lor rt}ng mtng lOBASE-T 
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ffinh 3-14: HUB x~p ch6ng 

ffinh 3-15: 1\1lir r{,ng LAN Yoi lOBASE-T Ya IOBASE-5 
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5. Tim hi~u djnh chu~n Ethernet 

5.1. Gim thi~u 
Ngay nay, Ethernet da tr& thanh cong ngh~ m~ng eve b9 duqc su dvng r9ng 

rai. Sau 30 nam ra dai, cong ngh~ Ethernet v~n dang duqc tiSp tvc phat triSn 
nhfrng kha nang m&i dap ung nhfrng nhu ciu m&i va tr& thanh cong ngh~ m~ng 
phf> biSn va ti~n dvng. Ngay 22 thang 5 nam 1973, Robert Metcalfe thu9c Trung 
tam Nghien cuu Palto 

Alto cua hang Xerox - PARC, bang California, da dua ray tu&ng h~ thf>ng 
kSt nf>i m~g may tinh cho phep cac may tinh co th@ tru Sn du li~u v&i nhau va v&i 
may in lazer. Luc nay, cac h~ thf>ng tinh toan l&n dSu duqc thiSt kS dµa tren cac 
may tinh trung tam d~t tiSn (mainframe). DiSm khac bi~t l&n ma Ethernet mang l~i 
la cac may tinh co th@ trao df>i thong tin trµc tiSp v&i nhau ma khong cin qua may 
tinh trung tam. Mo hinh m&i nay lam thay df>i thS gi&i cong ngh~ truySn thong. 

Chuin Ethernet 1 0Mbps diu tien duqc xu!t ban nam 1980 b&i sµ phf>i 
hqp phat triSn cua 3 hang : DEC, Intel va Xerox. Chuin nay co ten DIX 
Ethernet ( lfiy ten theo 3 chfr cai diu cua ten cac hang). 

Uy ban 802.3 cua IEEE da liy DIX Ethernet lam nSn tang dS phat triSn. 
Nam 1985, chuk 802.3 diu tien da ra dm v&i ten IEEE 802.3 Carrier Sense 
Multiple Access with Collition Detection (CSMA/CD) Access Method vesus 
Physical Layer Specification. M~c du khong su d\.111g ten Ethernet nhung hiu hSt 
m9i nguai dSu hiSu do la chuin cua cong ngh~ Ethernet. Ngay nay chuin IEEE 
802.3 la chuin chinh thuc cua Ethernet. IEEE da phat triSn chuk Ethernet tren 
nhiSu cong ngh~ truySn d~n khac nhau vi thS co nhiSu lo~i m~ng Ethernet. 

5.2. Cac d~c tinh ch ung cua Ethernet 
a. C§u true khung tin Ethernet 

Cac chuin Ethernet dSu ho~t d9ng & ting Data Link trong mo hinh 7 lap 
OSI vi thS dan vi dfr li~u ma cac tr~m trao df>i v&i nhau la cac khung (frame). c!u 
true khung Ethernet nh¥ sau: 

Hinh 6-1: C§u true khung tin Ethernet 
Cac truang quan tr9ng trong phin mao diu se duqc mo ta du&i day: 
• preamble: truang nay danh d!u sµ xu!t hi~n cua khung bit, no 

luon mang gia tri 10101010. Tu nhom bit nay, phia nh~n co th@ ~o ra xung d6ng 
h610 Mhz. 

• SFD (start frame delimiter): truang nay m&i thµc s1:)' xac dinh sµ b~t diu 
cua 1 khung. No luon mang gia tri10101011. 

• Cac truang Destination va Source: mang dia chi v~t ly cua cac tr~m 
nh~n va gui khung, xac dinh khung duqc gui tu dau va se duqc gui t&i dau. 

• LEN: gia tri cua truang noi len d9 l&n cua phin dfr li~u ma khung mang 
theo. 

• FCS mang CRC ( cyclic redundancy checksum): phia gui se tinh toan 
truang nay tru&c khi truySn khung. Phia nh~n tinh toan l~i CRC nay theo each 
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tmmg tµ. NSu hai kSt qua trimg nhau, khung dm;rc xem la nh?n dung, nguqc li::ii 
khung coi nhu la 16i va bi lo~i bo. 
b. C~u true dja chi Ethernet 

M6i giao tiSp mi::ing Ethernet · duqc dinh danh duy nhit b&i 48 bit dia chi 
(6 octet). Day la dia chi duqc fin dinh khi san xufit thiSt bi, g9i la dia chi MAC ( 
Media Access Control Address ). 

Dia chiMAC duqc biSu diSn b&i cac chfr sf> hexa ( h~casf> 16 ). Vi d\l: 
00:60:97:8F:4F:86 ho~c 00-60-97-8F-4F-86. 

Khu6n di::ing dia chiMAC duqc chia lam 2 phftn: 
- 3 octet dftu xac dµih hang san xufit, chiu sµ quan ly cua t6 chuc IEEE. 
- 3 octet sau do nha san xufit fin diflh. 
KSt hqp ta se c6 m 9t dia chi MAC duy nhfit cho m9t giao tiSp m~ng 

Ethernet Bia chi MAC duqc su dl_lng lam dia chi ngu6n va dia chi dich trong 
khung Ethernet. 
c. Cac 1o,i khung Ethernet 

• Cac khung unicast 
Gia su tri::im 1 cftn truySn khung t&i tri::im 2 ( tren hinh ve ... ) 

00•60·08- 00«60,.0S., 
$J~OO•I;1 ~A'!:il•'fi 

I 
~d~.IOn ~~ ! Sou~ Addr~ 
.00,00..00.00.Ae.12 ! ,oo.e;o.oo.oo.oa.c1 ,.., _______ .,,_, --- ·---·-•=---·-··--~ 

Khung Ethernet do tri::im I ti::io ra c6 dia chi: 
MAC ngu6n: 00-60-08-93-DB-Cl 
MAC dich: 00-60-08-93-AB-12 

Bay la khung unicast. Khung nay duqc truySn t&i m<)t tri::im xac dinh. 
+. Tfit c a cac tr i::im trong phan doi::in m i::ing tren se dSu nh ~n duqc 

khung nay nhung: 
+ Chi c6 tri::im 2 thfiy dia chi MAC dich cua khung trung v&i dia chi MAC 

cua giao tiSp mi::ing cua minh nen tiSp tl_lc XU ly cac thong tin khac trong khung. 
+ Cac tri::im khac sau khi so sanh dia chi se boqua kh6ng tiS p tl_lc xu ly 

khungnfra. 
• Cac khung broadcast 
Cac khung broadcast c6 dia chi MAC dich la FF-FF-FF-FF-FF-FF (48 bit 

1 ). Khi nh~ duqc cac khung nay, m~c du kh6ng trung v&i dia chiMAC cua giao 
tiSp mi::ing cua minh nhung cac tr~m dSu phai nh?n khung va tiSp tl_lc xu ly. 

Giao thuc ARP su dl_lng cac khung broadcast nay dS tim dia chi MAC 
tuang ung v&i m9t dia chi IP cho tru&c. 

M<)t s6 giao thuc dinh tuySn cfing su dl_lng cac khung broadcast dS cac 
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router trao d6i bang dinh tuySn. 
• Cac khung multicast 
Tr~m ngu6n gui khung t&i m9t s6tr~m nhit dinh chu khong phai la tit ca. 

Dia chi MAC dich cua khung la dia chi d~c bi~t ma chi cac tre:1m trong cung 
nhom m&i chip nh~ cac khung gui t&i dia chi nay. 

Note: Dia chiMAC ngu6n cua khung luon la dia chiMAC cua giao tiSp 
m~g t~o ra khung. Trong khi do dia chiMAC dich cua khung thi phv thu9c vao 
m(>t trong ba loe:1i khung neu tren. 
d. Hoat dong cua Ethernet 

0

Phu~g thuc diSu khiJn truy nh~p CSMA/CD quy dinh ho~t d(>ng cua h~ 
th6ng Ethernet. 

M(>t s6khai ni~m ca ban lien quan dSn qua trinh truySn khung Ethernet: 
• Khi tin hi~u dang dm;rc truy Sn tren kenh truySn, kenh truySn hie nay b~n 

va ta g9i tr~ng thai nay la co song mang- carrier. 
• Khi duang truySn r6i: khong co song mang - absence carrier. 
• NSu hai tre:1m cung truySn khung d6ng thai thi chung se phat hi~n ra S\f 

xung d9t va phai thvc hi~n l~i qua trinh truySn khung. 
• Khoang thai gian dJ m (>t giao tiSp m~ng khoi phvc le:1i sau m 6i l§n 

nh~n khung duqc gQi la khoang tr6ng lien khung ( interframe gap) - ky hi~u 
IFG. Gia tricua IFG bAng 96 lAn thai gian cua m9t bit. 

Ethernet l0Mb/s: IFG = 9,6 us 
Ethernet l00Mb/s: IFG = 960 ns 
Ethernet l000Mb/s: IFG = 96 ns 

Cach thuc truySn khung va phat hi~n xung d9t diSn ra nhu sau: 
+ 1. Khi phat hi~n duang truySn r6i, may tr~m se dqi them m(>t khoang thai 

gian bAng IFG, sau do no thvc hi~n ngay vi~c truySn khung. NSu truySn nhiSu 
khung thi giua cac khung phai each nhau khoang IFG. 

+ 2. Trong truang hqp duang truySn b~n, may tre:1m se tiSp tvc ling nghe 
duang truySn cho dSn khi duang truySn r6i thi thvc hi~n l~i 1. 

+ 3. Truang hqp khi qua trinh truySn khung dang di Sn ra thi may tr~m 
phat hi~n thiy S\f xung d9t, may tr~m se phai tiSp tvc truySn 32 bit du li~u. NSu S\f 
xung d9t duqc phat hi~n ngay khi m&i bit dAu truySn khung thi may tre:1m se phai 
truySn hSt truang preamble va them 32 bit nua, vi~c truySn n6t cac bit nay (ta xem 
nhula cac bit bao hi~u tic nghen) dam bao tin hi~u se t6n te:1i tren duang truy Sn du 
lau cho phep cac tr~m khac ( trong cac tr~m gay ra xung d9t) nh~n ra duqc sv xung 
d(>t va XU ly : 

- Sau khi truySn hSt cac bit bao hi~u tic nghen, may tr~m se dqi trong m(>t 
khoang thai gian ng~u nhien hy v9ng sau do se khong g~p xung d9t va thvc hi~n 
l~i vi~c truySn khung nhu bu&c 1. 

- Trong lAn truySn khung tiSp theo nay ma vfu g~p xung d(>t, may tr~m 
bu(>c phai dqi them lAn nua v&i khoang thai gian ng~u nhien nhung dai han. 

+ 4. Khi m(>t tre:1m truySn thanh cong 512 bit (khong tinh truang 
preamble), ta xem nhu kenh truy Sn da bi chiSm. DiSu nay cfing co nghfa la 
khong thJ co xung d9t xay ra nua. Khoang thai gian ung v&i thai gian cua 512 bit 
duqc g9i la slotTime. Day la tham s6quan tr9ng quySt dinh nhiSu t&i vi~c thiSt kS. 
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Do ban ch~t cung chia se kenh truySn, t~i m9t thai diSm chi c6 m9t tr~m 
duqc phep truySn khung. Cang c6 nhiSu tr~m trong phan do~n m~ng thi su 
xung d9t cang xay ra nhiSu, khi d6 t6c d9 truySn bi giam xu6ng. S\f xung d9t la 
hi~n tuqng xay ra binh thuang trong ho?t d9ng cua m?ng Ethernet ( tu xung d9t d€ 
gay hiSu nh!m la m?ng bi S\f c6 hay la ho?t d9ng sai, hong hoc). 
Khai ni~m slotTime 

1-------25,6 }J:S 

Hinh 6-2: Hai tr,m hai phia xa nhit trong mfng Ethernet 101\1b/s 

Trong vi dµ nay, tr?m 1 va tr?m 2 duqc xem nhuhai tr~ & hai phia xa nhfit 
cu.a m~ng. Tr~m 1 truy@n khung t&i tr~m 2, ngay tru&c khi khung nay t&i tr?m 2, 
tr?m 2 cung quy St dinh truy@n khung ( vi n6 thiy duang truySn r6i). 

DS m~g Ethernet ho?t d9ng dung, m6i may tr?m phai phat hi~n va thong 
bao S\f xung d9t t&i tr?m xa nhit trong m?ng tru&c khi m9t tr~ ngu6n hoan thanh 
vi~c truy@n khung. Khung Ethernet kfch co nh6nhit la 512 bit (64 octet), do d6 
khoang thai gian nh6nhit dJphat hi~n va thong bao xung d9t la 512 1§.n thai gian 
m9t bit. 

Ethernet l0Mb/s: slot Time= 51,2 us 
Ethernet l00Mb/s: slot Time= 5,12 us 
Ethernet l000Mb/s: slot Time= 512 ns 

Truong hqp vi ph?m thai gian slotTime, m ?ng Ethernet se ho?t d9ng 
khong dung nfra. M6i 1§.n truy@n khung, may tr?m se luu khung cfin truySn trong 
b9 d~m cho d@n khi n6 truySn thanh cong. Gia SU m?ng khong dap ung dung tham 
s6 slotTime. Tr?m 1 truySn 512 bit thanh cong khong hS bi xung d9t, luc nay 
khung duqc xem la truySn thanh cong va bi xoa kh6i b9 d~m. Do S\f phat hi~n 
xung d(>t bi tr€, tr?m 1 luc nay mu6n truy@n l?i khung cung khong duqc nfra vi 
khung da bi xoa kh6i b9 d~m r6i. M?ng se khong ho?t d<)ng dung. M(>t m?ng 
Ethernet duqc thi@t k@ dung phai thoa man di@u ki~n sau: 

" Thai gian tr€ t6ng c9ng l&n nhit dStruySn khung Ethernet tu tr?m nay 
t&i tr?m khac tren m?ng phai nh6 hon m9t nua slotTime". 

Thai gian tr€ t6ng c(>ng n6i t&i & day bao g6m tr€ qua cac thanh phfin 
truy@n khung: tr€ truy@n tin hi~u tren cap n6i, tr€ qua b9 repeater. Thai gian tr€ cua 
tung thanh phfin ,Ph~ t~u◊c vao d~c tinh rieng cu~ chung. Cac npa san xuit thi@tbi 
ghi ro va khi thiet ke can l\fa ch9n va tinh toan de thoa man dieu ki~n ho?t d9ng 
dung cua m?ng Ethernet. 
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5.3. Cac lo~i m~ng Ethernet 
IEEE da phat triSn chuin Ethernet tren nhi@u cong ngh~ truySn d~n khac 

nhau vi thS c6 nhi@u lo?i m?ng Ethernet. M6i lo?i m?ng duqc mo ta dµa theo ba 
ySu t6: t6c d(>, phuong thuc tin hi~u su dvng va d~c tinh duong truySn v~t ly. 
Cac h~ th6ng Ethernet 1 0Mb/s : 

• 10Base5. Day la tieu chuin Ethernet dAu tien, dµa tren cap d6ng trvc lo?i 
day. T6c dQ d?t duqc 10 Mb/s, SU dvng bang tAn CO' so, chiSu dai cap t6i da cho 1 
phan do?n m?ng la 500m. 

• 10Base2. C6 ten khac la "thin Ethernet", dµa tren h~ th6ng cap d6ng trvc 
mong v&i t6c d(> 10 Mb/s, chi Su dai cap t6i da cua phan do?n la 185 m (IEEE lam 
tron thanh 200m). 

• 1 0BaseT. ChuT la viSt tit cua "twisted": cap xoin c~p. 1 0BaseT ho~t 
d(>ng t6c d(,10 Mb/s dµa tren h~th6ng cap xoin c~p Cat 3 tr& len. 

• 1 0BaseF. F la vi St tit cua Fiber Optic ( sqi quang). Day la chuAn 
Ethernet dung cho sqi quang ho?t d(>ng a t6c d◊ 1 0 Mb/s , ra dai nam 1993. Cac h~ 
th6ng Ethernet 100 Mb/s - Ethernet cao t6c ( Fast Ethernet) 

• 1 00BaseT. ChuAn Ethernet ho?t d(>ng v&i t6c d(> 100 Mb/s tren ca c~p 
xo~n c~p l~n cap sqi quang. 

• 1 00BaseX. Chu X n6i len d~c tinh ma h6a _duang truySn cua h~ th6ng nay 
(su dvng phuong phap ma hoa 4B/5B cua chuAn FDDI). Bao gf>m 2 chuAn 
1 00BaseFX va 1 00BaseTX 

- l00BaseFX. T6c d(>l00Mb/s, su dvng cap sqi quang da mode. 
- 1 00BaseTX. T6c d◊ 1 00Mb/s, su dvng c~p xo~n c~p. 
• 100BaseT2 va 100BaseT4. Cac chuAn nay su dvng 2 c~p va 4 c~p cap xoin 

c~p Cat 3 tr& len tuy nhien hi~n nay hai chuin nay it duqc su dvng. Cac h~ th6ng 
Giga Ethernet 

• 1 000BaseX. ChuX n6i len d~c tinh ma hoa duong truy@n ( chuAn nay dµa 
tren kiSu ma hoa 8B/1 OB dung trong h~ th6ng kSt n6i t6c d(> cao Fibre 
Channel duqc phat triSn b&i ANSI). ChuAn 1 000BaseX gf>m 3 lo?i: 

- 1 000Base-SX: t6c d◊ 1000 Mb/s, su dvng sqi quang v&i song ng~n. 
- l000Base-LX: t6c d(>l000 Mb/s, su dvng sqi quang v&i song dai. 
- 1 000Base-CX: t6c d◊ 1000 Mb/s, su d1)ng cap d6ng. 
• l000BaseT. Ho?t d(>ng m6c d◊ Giga bit, bang tAn ca s&tren cap xo~n 

c~p. Cat 5 tr&len. Su d1)ng kiSu ma hoa duong truySn rieng dS d?t duqc t6c d◊ 
cao tren lo?i cap nay. 
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CHUONG 4: TOPO l\l[~~G 

1. Cac ki€u giao k~t 

1.1. Ki~u di~m - di~m (Point to Point) 

Duang truySn n6i tung c~p node l~i v&i nhau theo m9t hinh h9c xac dinh. 
M9t kenh truySn v~t ly se dm;rc thiSt l~p giua 2 node co nhu du trao d6i thong 
tin. Chuc nang cac node trung gian: ti Sp nh~n, luu tru t~m thai va gui tiSp thong tin 
sang node tiSp theo khi duang truySn r6i. ciu true diSm- diSm g9i la m~ng luu 
va gui tiSp (Store - and - Forward). 

Vu diSm la it kha nang d:1,mg d:9 thong tin (Collision). 

Nhm;rc diSm cua no la hi~u suit su d1,mg duang truySn thip. ChiSm d1=1ng 
nhiSu tai nguyen, d:9 trS l&n, tieu t6n nhiSu thai gian dS thiSt l~p duang truySn va 
xu ly t~i cac node. Vi v~y t6c d:9 trao d6i thong tin thip. 

1.2. Ki~u quang ba (Point to Multipoint, Broadcasting) 

Tit ca cac node cung truy nh~p chung tren m9t duang truySn v~t ly. M9t 
thong di~p duqc truySn di tu m9t node nao do se duqc tit cacac node con l~i 
tiSp nh~ va kiSm tra dia chi dich trong thong di~p co phai cua no hay khong.Cfin 
thiSt phai co cachS dSgiai quySt v§.n dS d1=1ng d:9 thong tin (Collision) hay tic 
nghen thong tin tren duang truySn trong cac m~ng hinh BUS va hinh RING. Cac 
m~ng co ciu true quang ba duqc phan chia thanh hai lo~i: quang ba trnh va quang 
ba d9ng ph1=1 thu9c vao vi~c cip phat duang truySn cho cac node. Trong quang ba 
d9ng co quang ba d9ng t~p trung va quang ba d9ng phan tan. Quang ba tlnh: Chia 
thai gian thanh nhi€u khoang rai r~c va dung CO' chS quay vong (Round Robin) dS 
cip phat duang truy€n. Cac node co quySn duqc truy nh~p khi dSn cua thai gian 
cua no. Quang ba d9ng t~p trung: M9t thiSt bi trung gian co chuc nang tiSp nh~n 
yeu cfiu lien l~c va cip phat duang truySn cho cac node. KiSu cip phat nay giam 
duqc t6i da thai gian chSt cua duang truySn, hi~u suit kenh truy€n cao, nhung 
thiSt kS phuc t~p va kho khan. Quang ba d9ng phan tan: Khong co b9 trung gian, 
cac node tv quySt dinh co nen hay khong nen truy nh~p duang truySn, ph1=1 thut)c 
vao tr~ng thai cua m~ng. 

2. Topo vit ly 
2.1. M:~mg d,ng Bus 

Trong m~g tr1=1c tit ca cac tr~m phan chia m9t duang truySn chung (bus). 
Duang truySn chinh duqc gi&i h~n hai dfiu bing hai dfiu n6i d~c bi~t g9i 
la terminator. M6i tr~m duqc n6i v&i tr1=1c chinh qua m9t dfiu n6i chu T 
(Tconnector) ho~c m9t thiSt bithu phat (transceiver). 

- Khi m9t tr~m truySn du li~u thi tin hi~u duqc quang ba tren 2 chiSu cua 
Bus (tit ca cac tr~m khac dSu co thS nh~n tin hi~u) 
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D 
~ 
May A 

Bus l Terminator 

ffinh 4-1. SO' dtl ki~u k~t n6i d~ng tuy~n tinh{bus) 

2.2. M~ng d~ng sao (Star topology). 

M:;mg hinh sao: M;,mg hinh sao c6 t§.t ca cac trl:lm duqc k@t n6i v6i m9t thi@t 
bi trung tam c6 nhi~m V\l nh~ tin hi~u tu cac trl:lm va chuySn d@n trl:lm dich D9 
dai duong truySn n6i m9t trl:lm v&i thi@t bi trung. tam bi h~ ch@ (trong vong 1 00m, 
v6i cong ngh~ hi~n nay). 

- Thi@t bi trung tam c6 th@ la Hub, Switch, router 

Vai tro cua thiSt bi trung tam la thµc hi~n vi~c "bit tay" gifra cac trl:lm cfin 
trao d6i thong tin v&i nhau, thi@t l~p cac lien k@t di@m - di@m gifra chung. 

May 1 Ii · II 

(.aa\ 

May3 

2.3 M~ng d~ng vong 

May2 

May3 

May5 

Tren ml:lng hinh vong tin hi~u duqc truySn di tren vong theo m9t chiSu duy 
nh§.t. M6i trl:lm cua IDl:lng duqc n6i v6i vong qua m9t b9 chuySn ti@p 
(repeater) do d6 cfin c6 giao thuc diSu khi@n vi~c c§.p phat quySn duqc truySn du 
li~u tren vong ml:lng cho trl:lm c6 nhu cfiu. 
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M~ng hinh vong c6 uu nhuqc diSm tuang tµ rn~ng hinh sao, tuy nhien 
m~ng hinh vong doi h6i giao thuc truy nh~p m~mg phuc t~p hon m~ng hinh sao. 

ffinh 4-3. SO' d6 ki~u k@t n6i dfng Yong 

2.4 M~ng d~ng k~t n6i h6n hgp 

La sµ ph6i hqp cac kiSu k~t n6i khac nhau 
· - .. r---- -- •~ r --- ---- - --- - ---- ----- ------

hub 

ffinh 4-4. Sa ,d6 ki~u kit n6i h6n hgp 

3. Truy~n dfr li~u 

··@ ' '""' ' 
= ' 

Khi duqc cai d~t vao trong m~ng, cac may tr~m phai tuan theo nhung quy 
tic djnh tru&c dS c6 thS sir d1,mg duong truy@n, d6 la phuong thuc truy nh~p. 
Phuong thuc truy nh~p duqc dinh nghi'a la cac thu tl,lc di@u huong tr~m lam 
vi~c lam th~ nao va hie nao c6 thS tham nh~p vao duang day cap dS gui hay nh~n 
cac g6i thong tin. 

C6 3 phuong thuc ca ban: 
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3.1. PhU'O'ng phap CSMA/CD (Carrier Sense Multiple Access with Collision 
Detection) 

- CSMA/CD (Carrier Sense Multiple Access with Collision Detection) 
Phuang phap da truy nh~p su d1;mg s6ng mang c6 phat hi~n xung d9t 

- Phuang phap nay su d1,mg cho topo d:,mg tuy@n tinh, trong d6 t.it ca cac 
tr~m cua m~ng dSu duqc n6i trµc ti@p vao bus. M9i tr~m dSu c6 th€ truy nh~p 
vao bus chung ( da truy nh~p) m9t each ng~u nhien va do v~y r.it c6 th€ d~n d@n 
xung d9t (hai ho~c nhiSu tr~m d6ng thai truySn du li~u). Du li~u duqc truy Sn 
tren m~ng theo m9t khuon d~g da dinh sful trong d6 c6 m9t vung thong tin diSu 
khiSn chua dia chi tr~m dich 

- Phuang pbap CSMA/CD la phuang phap cai ti@n tu phuang phap CSMA 
hay con g9i la LBT (Listen Before Talk - Nghe tru&c khi n6i). Tu tu&ng cua n6: 
m9t tr~m cAn truySn du li~u tru&c h@t phai "nghe" xem duang truySn dang r6i hay 
b~n. N@u r6i thi truySn du li~u di theo khuon d~g da quy dinh tru&c. 

Nguqc lai, n@u b~ (tuc la da c6 du li~u khac) thi tr~ phai thµc hi~n m9t 
trong 3 giai thu~t sau (g9i la giai thu~t "kien nh~n") 

+ T~m "rut lui" cha dqi trong m9t thai gian ng~u nhien nao d6 r6i l~i bilt 
dAu nghe duang truySn (Non persistent - khong kien tri) 

+ Ti@p tl;lc "nghe" d@n khi duang truySn r6i thi truySn du li~u di v&i xac su.it 
=1 

+ Ti@p t1,1c "nghe" d@n khi duang truySn r6i thi truySn di v&i xac su.it p xac 
dinh tru&c (0 < p <1) 

- V &i giai thu~t 1 c6 hi~u qua trong vi~c tranh xung d9t vi hai tr~m cAn 
truySn khi thfiy duang truySn b~n se cung "rut lui" cha dqi trong cac thai do~n 
ng~u nhien khac. ~ Nhuqc diSm c6 th8 c6 thai gian ch@t sau m6i cu9c truySn 

- Giai thu~t 2: khilc ph1,1c nhuqc di Sm c6 thai gian ch@t bing each cho phep 
m9t tr~m c6 th€ truySn ngay sau khi m9t cu9c truySn k@t thuc. ~ Nhuqc diSm: 
N@u luc d6 c6 han m9t tr~m dang dqi thi kha nang xay ra xung d9t la r.it cao 

- Giai thu~t 3: Trung hoa giua hai giai thu~t tren. V &i gia tri p lµa ch9n hqp 
ly c6 th€ t6i thiSu hoa duqc ca kha nang xung d9t l~n thai gian ch@t cua duang 
truySn. Xay ra xung d9t la do d9 tr~ cua duang truySn dfu: m<)t tr~m truySn du 
li~u di r6i nhung do de) tr~ duang truySn nen m9t tr~m khac luc d6 dang nghe 
duang truySn se tu&ng la r6i va cu th@ truySn du li~u di-➔ xung d9t. Nguyen 
nhan xay ra xung d9t cua phuang phap nay la cac tr~m chi "nghe tru&c khi n6i" ma 
khong "nghe trong khi n6i" do v~y trong thµc tS c6 xay ra xung d9t ma 
khong bi@t, v~n cu ti@p t1,1c truySn du li~u di~ gay ra chi@m dl,lllg duang truy~n 
m9t each VO ich 

- BS c6 th€ phat hi~n xung d9t, cai ti@n thanh phuang phap CSMA/CD 
(L WT - Listen While Talk - nghe trong khi n6i) rue la b6 xung them cac quy tile: 
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- Khi m9t tr~m dang truySn, n6 v~n tiSp tvc nghe duong truySn. NSu phat 
hi~n th@.y xung d9t thi n6 ngung ngay vi~c truySn nhung v~n tiSp tvc gui song 
mang them m9t thai gian nua dS dam bao r&ng tit ca cac tr~m tren m~ng dSu c6 thS 
nghe duqc sµ ki~n xung d9t d6. 

- Sau d6 tr~m cha dqi m9t thai gian ng~u nhien nao d:6 r6i thu truySn l~i 
theo cac quy tile cua CSMA 

~ Ro rang v&i CSMA/CD thai gian chiSm dvng duong truySn VO 
ich giam xu6ng b&ng thai gian dS phat hi~n xung d9t. CSMA/CD cfing su dvng 
m9t trong 3 giai thu~t "kien nh~n" 6 tren, trong d6 giai thu~t 2 duqc ua dung hon 
ca. 

3.2. PhrrO'ng phap TOKEN BUS 

- Phuang phap truy nh~p c6 diSu khiSn dung ky thu~t "chuySn the bai" dS 
cip phat quySn truy nh~p duong truySn. The bai (Token) la m9t don vi du li~u 
dtic bi~t, c6 kich thu&c va c6 chua cac thong tin diSu khiSn trong cac 
khuon d~ng 

- Nguyen ly: BS c@.p phat quySn truy nh~p duong truySn cho cac tr~m dang 
c6 nhu cfiu truySn du li~u, m9t the bai duqc luu chuySn tren mc)t vong logic thiSt 
l~p b&i cac tr?m d6. Khi mc)t tr~m nh~n duqc the bai thi no c6 quySn su dvng 
duong truySn trong m9t thai gian dinh tru&c. Trong thai gian d6 n6 c6 thS 
truySn 1119t hotic nhiSu don vi du li~u. Khi da hSt du li~u hay hSt thai do~n cho 
phep, tr~m phai chuySn the bai dSn tr~m tiSp theo trong vong logic. Nhu v~y 
cong vi~c phai lam d§u tien la thiSt l~p vong logic (hay con gQi la vong ao) bao 
g6m cac tr~m dang c6 nhu cfiu truySn du li~u duqc xac dinh vi tri theo m9t 
chu6i thu tµ ma tr?m cu6i cung cua chu6i se ti@p liSn sau b&i tr?ID dfiu tien. M6i 
tr~m OUQ'C bi@t dia chi cua cac tr~m kS tru&c va sau n6. Thu tµ cua cac tr~m tren 
vong logic c6 thS dc)c l~p v&i thu tµ v~t ly. Cac tr?m khong hotic chua c6 nhu c.iu 
truySn du li~u thi khong duqc dua vao vong logic va chung chi c6 thS tiSp nh~ 
du li~u. 

bus 
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Hinh 4.5 ,tong logic trong ffifCh bus 

Trong hinh ve, cac tr?m A, E n&m ngoai vong logic, chi c6 thS tiSp nh~n du 
li~u danh cho chung. 
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V~n dS quan tr9ng la phai duy tri duqc vong logic tuy theo tqmg thai thµc tS 
cua m?ng t?i thai diSm nao d6. C\l thS cAn phai thµc hi~n cac chuc nang sau: 

- B6 sung m9t tr?m vao vong logic: cac tr?m nim ngoai vong logic cAn duqc 
xem xet dinh ky dS nSu c6 nhu cAu truySn du li~u thi b6 sung vao vong logic. 

- Lo?i bo m9t tr?m khoi vong logic: Khi m9t tr?m khong con nhu 
cAu truySn du li~u cAn lo?i n6 ra khoi vong logic dS t6i uu hoa vi~c diSu khiSn 
truy nh~p bing the bai 

- Quan ly 16i: m9t sf> 16i c6 thS xay ra, ch~ng h?n trung dia chi (hai tr?m dSu 
ngm r~g dSn luqt minh) ho~c "dut vong" (khong tr?m nao ngm dSn luqt minh) 

- Kh&i t?o vong logic: Khi cai d~t m~g ho~c sau khi "dut vong", 
cAn phai kh&i t?O l?i vong. 

Cac giai thu~t cho cac chuc nang tren c6 thS lam nhu sau: 

- B6 sung m9t tr?m vao vong logic, m6i tr?m trong vong c6 trach nhi~m 
dinh ky t?o ca h9i cho cac tr?m m&i nh~p vao vong. Khi chuySn the bai di, tr?m se 
gui thong bao "tim tr?m dung sau" dS mai cac tr?m ( c6 dia chi giua n6 va tr?m 
kS tiSp nSu c6) gui yeu cAu nh~p vong. NSu sau m9t thai gian xac dinh tru&c ma 
khong c6 yeu cftu nao thi tr?m se chuySn the bai t&i tr~ kS sau n6 nhu thuoog 1~. 
NSu c6 yeu cAu thi tr?m gui the bai se ghi nh~n tr?m yeu cAu tr& thanh tr?m dung 
kS sau n6 va chuySn the bai t&i tr~ m&i nay. NSu c6 han m9t tr?m yeu cftu nh~p 
vong thi tr?m giu the bai se phai lµa ch9n theo giai thu~t nao d6. 

- Lo?i m9t tr?m khoi vong logic: M◊t tr?m mu6n ra khoi vong logic se dqi 
dSn khi nh~n duqc the bai se gui thong bao "n6i tr?m dung sau" t&i tr~ kS tru&c 
n6 yeu cftu tr?m nay n6i trµc tiSp v&i tr?m kS sau n6 

- Quan ly 16i: DS giai quySt cac tinh hu6ng b~t nga. Ching h?n, tr?m d6 
nh~n duqc tin hi~u cho th~y da c6 cac tr~ khac c6 the bai. L~p tuc n6 phai 
chuySn sang tr?ng thai nghe (bi d9ng, cha du li~u ho~c the bai). Ho~c sau khi kSt 
thuc truySn du li~u, tr?m phai chuySn the bai t&i tr?m kS sau n6 va tiSp t\}C nghe 
xem tr?m kS sau d6 c6 ho?t d9ng hay da bi hu hong. NSu tr?m kS sau bi hong thi 
phai tim each gui cac thong bao dS vuqt qua tr?m hong d6, tim tr?m ho?t d9ng dS 
gui the bai. 

- Kh&i t?o vong logic: Khi m9t tr?m hay nhiSu tr?m phat hi~n th~y duang 
truySn khong ho?t d9ng trong m◊t khoang thai gian vuqt qua m◊t gia tri nguong 
(time out) cho tru&c - the bai bi mit (c6 thS do m?ng bimit ngu6n ho~c tr?m giu 
the bai bi hong). Luc d6 tr?m phat hi~n se gui di thong bao "yeu cAu the bai" t&i 
m9t tr?m duqc chi dinh tru&c c6 trach nhi~m sinh the bai m&i va chuySn di theo 
vong logic. 

3.3. PhrrO'ng phap TOKEN RING 

- Phuang J?hap nay dµa tren ng?yen ly dung the bai dS c&p pha~ quyS? truy 
nh~p dtrO'llg truyen. The bai luu chuyen theo vong v~t ly chu khong can thiet l~p 
vong logic nhu phuang phap tren 
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The bai la m9t don vi du li¢u d~c bi~t trong d6 c6 m9t bit biSu di~n tqmg 
thai su di;mg cua n6 (b~n ho~c roi). M9t tr~m mu6n truySn du li?u thi phai dqi d~n 
khi nh~n dugc mQt the bai r6i. Khi d6 n6 se d6i bit tqmg thai thanh b~n va truySn 
m9t don vi du li?u cung v&i the bai di theo chiSu cua vong. Gia day khong 
con the bai r6i tren vong nua, do d6 cac tr~m c6 du li?u dn truySn bu9c phai dqi. 
Du li?u dSn tr~m dich se duc;rc sao l~i, sau d6 cung v&i the bai di tiSp cho dSn 
khi quay vS tr~m ngu6n. Tr~m ngu6n se xoa bo du li?u, d6i bit tr~ng thai thanh r6i 
cho luu chuySn tiSp tren vong dS cac tr~m khac c6 thS nh~ duqc quySn truySn du 
li¢u 

[Q] 

A co du hr?u c::tn tmyen den 
C. 1'1;11im dttO'C the bai roi no 
d6i tr~rig thii thanh b~ va 
trnven du lieu di cung_ vm 
th{hai · ~. 

nguon 

Tram dkh C sao du lieu danh A nh¥1 d11gc dir lii~u dmg the 
cha nova chuyfu tiep,du Ii¢u bai quay v~, d6i tr~ng thai 
cung the bai di ve hudng cua the bai thanh "roi" va 
tr:;tm ngu6n A sau khi da gi:ri chuy~n tiep treh vong, xo.i: du 
thong tin Mo nh~m va dein v~ li¢u da tmyen 
dfrli~u .. 

Hinh 4-6: Hoft dqng cua phtrong phap Token Ring 

- Sµ quay vs tr~m ngu6n cua du li?u va the bai nhim t~o m9t CO' chS nh~ tu 
nhien: tr~m dich c6 thS gui vao dan vi dfr li?u cac thong tin vs kSt qua tiSp nh~ 
du li?u cua rninh. 

+ Tr~m dich khong t6n t~i ho~c khong ho~t d9ng 

+ Tr~m dich tbn t~i nhung du li?u khong sao chep duqc 

+ Du li?u da duqc tiSp nh~n 

- Phuong phap nay cin phai · giai quy St hai vAn dS c6 thS gay pha VO' 
h?th6ng: 

+ MAt the bai: tren vong khong con the bai luu chuySn nua 

+ M9t the bai b~n luu chuySn khong dung tren vong 

- Giai quySt: D6i v&i vAn dS mAt the bai, c6 thS quy dinh tru&c m9t tr~m 
diSu khiSn chu d9ng. Tr~m nay se phat hi~n tinh tqmg mit the bai bing each dung 
CO' chS nguang thai gian (time out) va ph-t,1c h6i bing each phat di m9t the bai "r6i" 
m&i. 

D6i v&i vftn dS the bai b~n luu chuySn khong dung, tr~m monitor su dl)ng 
m9t bit tren the bai (g9i la monitor bit) dS dinh dftu d~t gia tril khi g~p the bai 
b~n di qua n6. NSu n6 g~p l~i m9t the bai b~n v&i bit da danh diu d6 thi c6 
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nghla la tr1:1m ngu6n da khong nh~n l1:1i duqc don vi du li~u cua minh va the bai 
"b~n" cu quay vong mai. Luc d:6 tr<:lill monitor se d6i bit tr1:1ng thai cua the thanh 
r6i va chuySn tiSp tren vong. Cac tr<:lfil con l1:1i tren tr<:lfil se c6 vai tro bi d9ng: 
chung theo doi phat hi~n tinh tr1:1ng SlJ c6 cua tr<:lill monitor chu d9ng va thay thS 
vai tro d:6. Cfin c6 m9t giai thu~t dS ch9n tr1:1m thay thS cho tr1:1m monitor hong. 
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CHUONG 5: c.Ac B() GIAO THUC 

1. Cac mo hinh va giao thrrc 

1.1. Gi6i thi~u chung 

Giao thuc lien m~ng IP la m(>t trong nhfrng giao thuc quan trc;mg nh§t cua b(> 
giao thuc TCP/IP. Mvc dich cua giao thuc lien m~g IP la cung c.lp kha nang kSt 
n6i cac m~ng con thanh lien m~ng dS truySn du li~u. IP la giao thuc cung c.lp dich 
V\l phan phat datagram theo kiSu khong lien kSt va khong tin c~y nghfa la khong 
cin c6 giai do~n thiSt l~p lien kSt tm&c khi truySn du li~u, khong dam bao r&ng IP 
datagram se t&i dich va khong duy tri b.lt ky thong tin nao vs nhfrng datagram da 
giri di..Khuon d~g don vi du li~u dung trong IP duqc thS hi~n tren hinh ve. 

T 
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ffinh 5.-I: Khuon dfng dir lifu trong IP 

Y nghia cac tham s6 trong IP header: 

- Version ( 4 bit): chi phien ban (version) hi~n hanh cua IP duqc cai d~t. 

·- IHL (4 bit): chi d(>dai phin headertinh theo don vi tu (word - 32 bit) 

- Type of Service (8 bit): d~c ta tham s6 vs yeu ciu dich V\l 

- Total length (16 bit): chi d(> dai toan b(> IP datagram tinh theo byte. 

Dva vao trucmg nay va trucmg header length ta tinh duqc vi tri bit diu cua du li~u 
trong IP datagram. 

- Indentification (16 bit): la tmong dinh danh, cung cac tham s6 khac nhu 
dia chi ngu6n (Source address) va dia chi dich (Destination address) dS dinh 
danh duy nh.lt cho m6i datagram duqc giri di b&i 1 tr~m. Thong thuong phin dinh 
danh (Indentification) duqc tang them 1 khi 1 datagram duqc giri di. 

- Flags (3 bit): cac ca, sir dvng trong khi phan do~n cac datagram. 
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Bit 0: reseved ( chua su d1;mg, c6 gia tri0) 

bit 1: ( DF) = 0 (May fragment) 

= 1 (Don't fragment) 

bit 2 : ( MF) =0 (Last fragment) 

=1 (More Fragment) 

- Fragment Offset (13 bit): chi vi tri cua do<;1n phan manh (Fragment) 
trong datagram tinh theo don vi 64 bit. 

- TTL (8 bit): thiSt l~p thai gian t6n t<;1i cua datagram dS tranh tinh tr<;1ng 
datagram bi quAn tren m<;1ng. TTL thuang c6 gia tri 32 ho~c 64 duqc giam di 1 khi 
du li~u di qua m6i router. Khi truang nay bing 0 datagram se bi huy bo va se 
khong bao l<;1i cho tr<;1m gui. 

- Protocol (8 bit): chi giao thuc tfulg tren kS tiSp 

- Header checksum (16 bit): dS kiSm soat 16i cho vung IP header. 

- Source address (32 bit): dia chi IP tr"1-m ngu6n 

- Destination address (32 bit): dia chi IP tr"1-m dfch 

- Option (d9 dai thay d6i): khai bao cac tuy ch9n do nguai gui yeu cfiu, 

thuang la: 

✓ B9 an toan va bao m~t, 

✓ Bang ghi tuySn ma datagram da di qua duqc ghi tren duang truySn, 

✓ Time stamp, 

✓ Xac dinh danh sach dia chi IP ma datagram phai qua nhung datagram 
khong bit bu9c phai truySn qua router dinh tru&c, 

✓ Xac dinh tuySn trong d6 cac router ma IP datagram phai duqc di qua. 

1.2. Cac giao thrrc. 

• Giao thuc c6 kha nang dinh tuySn: La cac giao thuc cho phep di qua cac 
thiSt bi lien m<;1ng nhu Router dS xay dµng cac m<;1ng 16n c6 qui mo 16n hon 

Vi d1,1, cac giao thuc c6 kha nang dinh tuySn la: TCP/IP, SPX/IPX 

• Giao thuc khong c6 kha nang dinh tuySn: Nguqc v&i giao thuc c6 kha 
nang dinh tuySn, cac giao thuc nay khong cho phep di qua cac thiSt bi lien m<;1ng 
nhu Router dS xay dl!llg cac m<;1ng 16n. 

Vi d1,1 vS giao thuc khong c6 kha nang dinh tuySn la : NETBEUI Hi~n c6 3 
lo<;1i giao thuc thuang hay su d1,1ng: 
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-TCP/IP 

- SPX/IPX (Novell Netware) 

- Microsoft Network 

- BQ giao thCrc TCP/IP (Transmission Control Protocol I Internet 
Protocol) 

TCP /IP duqc thiSt kS hoan toan d9c l~p v&i cac phuong phap truy c~p 
m:;i,ng, du true g6i du li~u (data frame), moi truang truySn, do d6 ma TCP/IP c6thS 
dung dS lien kSt cac d:;i,ng m:;i,ng khac nhau nhu m:;i,ng LAN Ethernet, LAN Token 
Ring hay cac d:;i,ng WAN nhu: Frame Relay, X.25 

TCP/IP la m9t 16p cac giao thuc ( protocol sta9k) bao g6m cac giao thuc 

sau: 

+ FTP (File Transfer Protocol): FTP cung cip phuong phap truySn 
nh~n file gifra cac may v6i nhau, n6 cho phep nguai su d\lng c6 thS gai mQt hay 
nhiSu file tu may minh len h~ th6ng bit ky (upload) va nh~n m9t hay nhiSu file tu 
m9t h~ th6ng bit ky vS may minh ( download) 

+Telnet:V&i Telnet, nguai su d\lllg c6 thS kSt n6i vao cac h~ th6ng 6 xa 
thong qua m:;i,ng Internet 

+SMTP (Simple Mail Transfer protocol):La giao thuc cho phep th-i;rc hi~n 
dich V\l truy€n nh~n mail tren m:;i,ng Internet. 

Hinh So sanh giao thuc TCP/IP v&i mo hinh OSI 

-
FTP SMTP 

7'ransport 

I I i</ZP I 

L 

ffulh 5-2: So sanh giao thkc TCP/IP voi mo hinh OSI 
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+ TCP va UDP: Hai giao thuc nay dong vai tro cua ting transport, c6 trach 
nhi~m t~o lien kSt va djch V\l kSt n6i du li~u ( datagram communication service). 

TCP (Transmission Control Protocol) la giao thuc chuy~n giao chinh 
trong TCP /IP. TCP cung d.p mc)t duong truySn c6 de) tin c~y cao, la lien kSt c6 
dinh hu6ng ( connection oriented protocol), khoi ph1,1c cac g6i du li~u bi m~t trong 
qua trinh truySn. Qua trinh truySn du li~u theo TCP la cac byte, g6i du li~u TCP 
bao gf>m cac thong tin sau 

Thong tin Chll'C nang 

Source Port Thong tin ve ctta chi cong (port) cua may g&i 
Destination pon Thong tin ve port cua 1uay nh{i.n 
Chi so thfr t1,r CM so thu: tu tfnh tir bvte d[u tien trong dfr li~u . ,., '-' 

TCP 
ACK Chi so byte ma nguai gm nh~n duqc nr ngum 

nh~n 
\Vindow B9 d~m du li~u cho TCP 

TCP Checksum Xac di~h tfnh toan v<tn du li~u trong TCP header 
va TCP data 

Mc)t s6 port TCP thong d1,mg 

SB port Dfch Y\I 

20 FTP ( Data) 
21 FTP (Control) ,, . .,. 
..:.5 Telnet 
80 HTTP 
139 NETBIOS 

UDP (User Datagram protocol) la lo~i lien kSt m9t m(>t hay m9t nhiSu, 
khong dinh hu6ng (Connectionless), khong c6 de) tin c~y cao, thuong hay dung khi 
dung lm;mg du li~u truySn tai tren m~ng la nho. Cac thong tin trong UDP header 
bao gf>m: 

Thong tin Chu-c nang 
Source Port Thong tin ve po11 c1'.ia may ~cri 
Destination port Thong tin ve port cu.a may nh@n 

TCP Checksum 
Xac djnh tinh toan vi;n dfr li~u trong 
TCP header va TCP data 

M(>t s6 port UDP thong dl,lllg: 
, 

So port Dfch Y\I 
53 Domafo name systern 
137 NETBIOS NAME 
138 I\:'ETBIOS DataJ?rrun 
161 SN1v1P 
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+ Cac giao thuc IP, ARP, ICMP, RIP. 

Bong vai tro cua tfulg Internet c6 chuc nang tim duang (routing), nh~ 

d<;1ng dia chi ( addressing), dong g6i (package) 

IP (Internet protocol) la d<;1ng giao thuc cho phep tim duang (routable 
protocol), nh~n d<;l,llg dia chi (addressing), phan tich va dong g6i. M<)t g6i IP bao 
g6m IP header va IP payload, trong d6 IP header bao g6m cac thong tin sau: 

IP Header 

Dia chi IP g&i 
Dia chi IP nh~n 
Identification 

Checksum 

Chfrcning 

Thong tin ve dja chi IP cua may gai 
Thfmg tin ve ,dja chi IP ciia mav nh~1 
Nh~n d?ng cac ~ co trong dja chi mi,mg con ueu 
IP 

Xac dinh tinh toan v~n dfr li~u. trong phan IP 
header 

ARP (Address Resolution Protocol) c6 chuc nang phan giai m<)t dia chi IP 
thanh m<)t dia chi giao tiSp tren mc;i,ng. 

ICMP (Internet Control Message Protocol) co chuc nang thong bao l<;1i cac 
16i xay ra trong qua trinh truySn du li~u. 

NDIS (Network Driver Interface Specification) va ODI (Open Data 
Interface): Hai giao thuc nay dong vai tro cua tiing DataLink, cho phep m<)t 
card giao ti@p (interface card) co thS giao tiSp v&i nhiSu giao thuc khac nhau tren 
mc;i,ng. 

ODI duqc phat triSn b&i Novell va Apple, ban d§,u ODI driver duqc viSt cho 
Novell va Macintosh 

NDIS duqc phat triSn b&i Microsoft va 3 COM c6 cac phien ban nhu NDIS, 
NDIS2 va NDIS3. Cac phien ban cu dung cho Windows for workgroup, NT 3.5, 
con cac phien ban m&i dung cho WinNT 4.0 hay Windows 2000. 

- Be) giao thuc IPX/SPX (Internetwork Packet Exchange / Sequenced 

Packet Exchange) 

3. Internet Protocols 

3.1. Giao thfrc IP 

a. HQ giao thuc TCP/IP 

sv ra dai cua h9 giao thuc TCP/IP gin liSn v&i S\f ra dai cua Internet ma 
tiSn than la mc;i,ng ARP Anet (Advanced Research Projects Agency) do B 
Qu6c phong My tc;i,o ra. Bay la be) giao thuc duqc dung r<)ng rai nh§t vi tinh m a 
cua no. Hai giao thuc duqc dung chu ySu a day la TCP (Transmission Control 
Protocol) va IP (Internet Protocol). Chung da nhanh chong duqc don nh~ va 
phat tri@n b&i nhiSu nha nghien cuu va cac hang cong nghi~p may tinh v&i m1:1c 
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dich xay dvng va phat tri~n rn9t rn~ng truySn thong ma r9ng khip th@ gi&i ma ngay 
nay chung ta g9i la Internet. 

DSn narn 1981, TCP /IP phi en ban 4 rn&i hoan t§.t va UUQ'C ph6 biSn r9ng rai 
cho toan b9 nhfrng may tinh su d\lng h~ diSu hanh UNIX. Sau nay Microsoft cfing 
da dua TCP /IP tr& thanh rnQt trong nhung giao thuc can ban cua h~ di Su hanh 
Windows 9x ma hi~n nay dang su d\lng. 

DSn narn 1994, rn9t ban thao cua phien ban IPv6 UUQ'C hinh thanh v&i S\l' 
c9ng tac cua nhiSu nha khoa h9c thu(>c cac t6 chuc Internet tren th@ gi&i ct~ cai tiSn 
nhfrng h~n ch@ cua IPv4. 

Khac v&i mo hinh ISO/OSI ting lien rn~ng SU d\lng giao thuc kSt n6i 
rn~ng "khong lien kSt" (connectionless) IP, t~o thanh h~t nhan ho~t d9ng 
cua Internet. Cung v&i cac thu~t toan dinh tuySn RIP, OSPF, BGP, ting lien rn~ng 
IP cho phep kSt n6i rn9t each rnSrn deo va linh ho~t cac lo~i rn~ng "v~t ly'' khac 
nhau nhu: Ethernet, Token Ring , X.25 ... 

Giao thuc trao d6i dfr li~u "c6 lien kSt" ( connection - oriented) TCP dugc 

su d\lng 6 ting v~n chuy~n ct~ darn bao tinh chinh xac va tin c~y vi~c trao d6i dfr 
li~u dva tren kiSn true kSt n6i "khong lien kSt" a tfing lien rn~ng IP. 

Cac giao thuc h6 trg ung d\lng ph6 biSn nhu truy nh~p tu xa (telnet), 
chuy~n t~p (FTP), dich V\l World Wide Web (HTTP), thu di~n tu(SMTP), dich V\l 
ten rniSn (DNS) ngay cang UUQ'C cai di[tt ph6 biSn nhu nhfrng b9 ph~n c§.u thanh 
cua cac h~ di Su hanh thong d\lng nhu UNIX ( va cac h~ di Su hanh chuyen d\lng 
cung h9 cua cac nha cung cclp thiSt bi tinh toan nhu AIX cua IBM, SINIX cua 
Siemens, Digital UNIX cua DEC), Windows9x/NT, Novell Netware, ... 

b. Chuc nang chinh cua giao thrrc lien m~ng IP (v4) 

Hinh 5-.3: 1\.:16 hinh OSI va mo binh ki~n true ciia TCP/IP 
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Trong du true bf>n lap cua TCP/IP, khi du li~u truy@n tu 16p ung d11ng cho 
d:Sn lap v~t ly, m6i lap dSu c(mg them vao ph.in diSu khi@n cua minh dS dam bao 
cho vi~c truySn du li~u duqc chinh xac. M6i thong tin diSu khiSn nay duqc g9i la 
m9t header va duqc d~t & tru6c ph§.n du li~u duqc truySn. M6i 16p xem tit ca 
cac thong tin ma no nh~n duqc tu lap tren la du li~u, va d~t phk thong tin diSu 
khiSn header cua n6 vao tru6c ph§.n thong tin nay. Vi~c ct)ng them vao cac 
header & m6i lap trong qua trinh truySn tin duqc g9i la encapsulation. Qua 
trinh nh~n du li~u diSn ra theo chiSu nguqc l~i: m6i lap se tach ra ph§.n header 
tru6c khi truySn du li~u len 16p tren. 

M6i lap c6 mt)t ciu true du li~u rieng, d9c l~p v6i ciu true du li~u duqc 
dung & lap tren hay lap du6i cua n6. Sau day la giai thich mt)t s6 Imai ni~m 
thuong g~p. Stream la dong s6 li~u duqc truySn tren ca s& dan vi s6 li~u la 
Byte. s6 li~u duqc trao d6i giua cac ung dvng dung TCP duqc g9i la stream, 
trong khi dung UDP, chung duqc g9i la message. M6i g6i s6 li~u TCP duqc g9i la 
segment con UDP dinh nghfa du true du li~u cua n6 la packet. 

L6p Internet xem tit ca cac du li~u nhu la cac kh6i va g9i la datagram. Bt) 
giao thuc TCP/IP c6 thS dung nhi~u kiSu khac nhau cua lop m~ng du6i 
cung, m6i lo~i c6 thS c6 mt)t thu~t ngu khac nhau dS truySn du li~u. 

Phin 16n cac m~ng k~t ciu phin du li~u truySn di du&i d~ng cac packets 
hay la cac frames. 

foUl'.I.C 

IDnh 5-4: Ciu true du neu tfi cac l«p TCP/TP 

1 

H'mb 5-5: Ca.ch danh dja chi TCP/IP 

- Thi;rc hi~n vi~c phan manh va hqp nhit (fragmentation -reassembly) cac 
g6i du li~u va nhung / tach chung trong cac g6i du li~u & t§.ng lien kSt. 

c. Bja chi IP 

M6i dia chi IP c6 dt) dai 32 bits (df>i v6i IP4) duqc tach thanh 4 vung 

(m6i vung 1 byte), c6 thS duqc bi@u thi du6i d~ng th~p phan, bat phan, th~p Ive 
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phan ho~c nhi phan. Cach viSt ph6 biSn nhftt la dung ky phap th~p phan c6 dftu 

chfun dS tach giua cac vung. Dia chi IP la dS dinh danh duy nhftt cho m()t host 

bftt ky tren lien m~ng. 

Khuon d~ng dia chi IP: m6i host tren m~ng TCP/IP duqc dinh danh duy 

nhftt b&i m()t dia chi c6 khuon d~g 

<Network Number, Host number> 

Do t6 chuc va d9 l&n cua cac m~ng con cua lien m~ng c6 thS khac nhau, 
ngucri ta chia cac dia chi IP thanh 5 lap ky hi~u A,B,C, D, E. Cac bit dlu tien cua 
byte dlu tien duqc dung dS dinh danh lap dia chi(0-l&p A; 10 lap B; 110 lap C; 
1110 lap D; 11110 l&p E). Subneting 

Trong nhiSu trucrng hqp, m()t m~ng c6 thS duqc chia thanh nhiSu m~ng con 
(subnet), hie d6 c6 thS dua them cac vung subnetid dS dinh danh cac m~g con. 
Vung subnetid duqc lfty ru vung hostid, c1=1 thS d6i v&i 3 l&p A, B, C nhu sau: 

l" A 

-~-~- ~ ~ 
--<-: .... ' 

I.• '\::::tiJ I Sw:rnditl I hm,t.id . I C ·---------,,,,,.~~'~"""" 
Hinh 5-6: B6 xnng vimg subnetid 

Tham khao chi tiSt them trong giao trinh "ThiSt kS va xay d µng 
m~ng LAN va WAN" 

d. cau true g6i dfr li~u IP 

IP la giao thuc cung cftp dich V\l truySn thong theo kiSu "khong lien kSt" 
(connectionless). Cac g6i du li~u IP duqc dinh nghl'a la cac datagram. M6i 
datagram c6 phln tieu dS (header) chua cac thong tin cln thiSt dS chuySn du li~u 
(vi d1=1 dia chi IP cua tr~m dich). NSu dia chi IP dich la dia chi cua m()t tr~m n&m 
tren cung m()t m~ng IP v&i tr~m ngu6n thi cac g6i du li~u se duqc chuySn thing t&i 
dich; nSu dia chi IP dich khong nk tren cung m9t m~ng IP v&i may ngu6n thi 
cac g6i du li~u se duqc gfri dSn m9t may trung chuySn, IP gateway dS 
chuySn tiSp. IP gateway la m9t thiSt bi m~ng IP dam nh~ vi~c luu chuySn cac g6i 
du li~u IP giua hai m~ng IP khac nhau. 
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B:t {I 

Hinh 5~7: , dir lifu TCPIP 

e. Phan manh va hqp nhftt cac goi IP 

M(>t g6i du li~u IP c6 d9 dai t6i da 65536 byte, trong khi hiu h€t cac ting 
lien k€t du li~u chi h6 trq cac khung du li~u nho hon d9 16n t6i da cua g6i du li~u 
IP nhiSu lin (vi d1,1 d9 dai 16n nh§.t MTU cua m9t khung du li~u Ethernet la 1500 
byte). Vi v~y cin thiSt phai c6 ca ch€ phan manh khi phat va hqp nh§.t khi thu d6i 
v&i cac g6i du li~u IP. 

l J 

·,,t ,,,,.,· _ _,_., ______ ~ 

mnh 5-S: Nguyen tic phan manh goi dfr Ufu 

P dung ca MF (3 bit th§.p cua trucmg Flags trong phin diu cua g6i IP) va 
trucmg Flagment offset cua g6i IP (da bi phan do~n) d6 dinh danh g6i IP d6 la 
m9t phan do~ va vi tri cua phan do~n nay trong g6i IP g6c. Cac g6i cung trong 
chu6i phan manh dSu c6 trucmg nay gi6ng nhau. Ca MF bing 1 n€u la g6i dfiu 
cua chu6i phan manh va 0 n€u la g6i cu6i cua g6i da duqc phan manh. 

f. Djnh tuy~n IP 

C6 hai lo~i dinh tuySn: 
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- Dinh tuySn trµc tiSp: Dinh tuySn tn;rc tiSp la vi~c xac dinh duong n6i 
gifra hai tr~ lam vi~c trong cung m<)t m~ng v~t ly. 

- Dinh tuySn khong trµc tiSp. Dinh tuySn khong tn;rc tiSp la vi~c xac 
dinh duong n6i gifra hai tr~m lam vi~c khong n&m trong cung m<)t m~ng v~t ly va 
vi v~y, vi~c truySn tin gifra chCmg phai duqc thµc hi~n thong qua cac tr~m trung 
gian la cac gateway. 

D8 ki8m tra xem tr~m dich c6 n&m tren cung m~ng v~t ly v&i tr~m nguf>n 
hay khong, nguai gui phai tach lfty phin dia chi m~ng trong phin dia chi IP. NSu 
hai dia chi nay c6 dia chi m~ng gi6ng nhau thi datagram se duqc truySn di trµc 
tiSp; nguqc l~i phai xac dinh m<)t gateway, thong qua gateway nay chuy8n tiSp cac 
datagram. 

Hinh 5:9: Dif!h tuy~n gifra hai ht th611g 

3.2. MQt s6 giao thuc di~u khi~n 

a. Giao thuc ICMP 

ICMP ((Internet Control Message Protocol) la m<)t giao thuc diSu khi8n cua 
muc IP, duqc dung d8 trao d6i cac thong tin di Su khi8n dong sf> li~u, thong bao 
16i va cac thong tin tr~g thai khac cua be) giao thuc TCP/IP. Vi d\l: 

- DiSu khi8n luu luqng dfr li~u (Flow control). 

- Thong bao 16i: vi d\l "Destination Unreachable". 

- Dinh hu&ng l~i cac tuy@n duong: g6i tin redirect 

- Ki8m tra cac tr~m er xa: g6i tin echo 

Vi d\l khuon d~g cua thong di~p ICMP redirect nhu sau: 
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t'li.;U::m 
"" 

b. Giao tbu:c ARP va giao thu:c RARP 

Tren m9t mc;ing C\lC b9 hai trc;im chi c6 thS lien lc;ic v&i nhau nSu chung biSt 
dia chi v~t ly cua nhau. Nhu v~y v~n dS d~t ra la phai thµc hi~n anh x~ gifra dja chi 

- IP (32 bits) va dja chi v~t ly (48 bits) cua m9t trc;im. Giao thuc ARP 
(Address Resolution Protocol) da duqc xay dµng dS chuySn d6i tu dja chi IP 
sang dja chiv~t ly khi cAn thiSt. Nguqc lc;ti, giao thuc RARP (Reverse Address) 

4. Apple Talk 

La kiSn true mc;ing do hang Apple Computer phat triSn cho h9 cac may tinh 
ca nhan Macintosh. Giao thuc Apple Talk cfing duqc phat triSn tren tAng v~t ly cua 
Ethernet va Token Ring. 

- Cac vung t6i da tren m9t phan mc;ing: Phase 1 la 1; Phase 2 la 255 . 

- Cac node t6i da tren m6i mc;tng: Phase 1: 254; Phase 2: khoang 16 tri~u. 

- Bia chi d9ng dµa tren cac giao thuc truy nh~p : Phase 1: Node ID; Phase 2: 
Network Node ID; Phase 1&2: Local Talk, Phase 1 :Ethernet; Phase 2: IEEE 802.2, 
IEEE 802.5. 

- Dinh tuySn Split-horizon: Phase 1: khong; Phase 2: c6. 

5. Ki~n true m~ng s6 boa. 

5.1. Khai ni~m chung 

Cac mc;ing s6 li~u C\lC b9 thuong duqc g9i don gian la mc;ing C\lC b9 va g9i 
tit la LAN. chung thuong duqc dung dS lien kSt cac aAu cu6i thong tin phan b6 
trong m9t toa nha hay m9t C\lm cong SO' nao d6. Thi d\l c6 thS dung LAN dS lien 
kSt cac trc;im phan b6 & cac van phong trong m9t cao 6c hay trong khuon vien cua 
trucmg dc;ii h9c, cfing c6 thS lien kSt cac trang thiSt bi ma nSn tang c~u tc;io cua 
chung la may tinh phan b6 xung quanh m9t nha may hay m9t b~nh vi~n. Vi t~t ca 
cac thiSt bi dSu duqc lip d~t trong phc;im vi hvP nen cac LAN thuong duqc xay 
dµng va quan ly b&i m9t t6 chuc nao d6. Chinh vi li do nay ma cac LAN duqc 
xem la m~ng du li~u tu nhan, diSm khac bi~t chu ySu giua m9t duang truySn 
thong tin duqc thiSt l~p bing LAN va m9t cAu n6i duqc thµc hi~n thong qua mc;ing 
s6 li~u cong c9ng la m9t LAN thuang cho t6c d9 truySn s6 li~u nhanh hon do d~c 
trung phan each vS m~t dja ly va cµ ly ngftn. Trong ngfr canh cua mo hinh tham 
chiSu OSI thi khac bi~t nay chi tµ biSu 19 t~i cac lap ph\l thu9c m~ng. 

5.2. CO' ban v~ ISDN 
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M~ng ISDN c6 nhfmg d~c diSm sau: 

- La m9t m~ng da dich V\l, thay thS nhiSu m~ng viSn thong khac nhau 
dang cung tbn t~i bing m9t m~ng duy nhit c6 kha nang cung cip tit ca cac dich V\l 
hi~n t~i va cac dich V\l tuong lai v&i m9t giao tiSp thue bao duy nhit. 

- ISDN c6 h~ th6ng bao hi~u s6 7 va cac node chuySn m~ch thong minh. 

- KiSn true ISDN tuong thich v&i mo hinh OSI. Cac giao thuc da duqc phat 
triSn c6 lien quan t&i cac ung d1;mg cua mo hinh OSI c6 thS su d1,mg duqc trong 
ISDN. Cac giao thuc c6 thS phat triSn su d1,mg m9t each d9c l~p cho cac t§.ng khac 
nhau, cho cac chuc nang rieng cua tung t§.ng ma khong anh hu&ng dSn cac t§.ng kS 
nhau. M1,1c tieu chinh cua m~ng la chuAn hoa tit ca cac thiSt bi d§.u cu6i, cho 
phep cac phuong ti~n nhu am thanh i, hinh anh, van ban ... duqc tich h911 chung 
vao m9t m~g duy nhit. Nhim su d1,1ng c6 hi~u qui cac tai nguyen cua 
m~ng. 

Nguyen ly chung cua ISDN la lien kSt cac thiSt bi d§.u cu6i khac nhau len 
cung m9t ducmg day thue bao va c6 thS d6ng thai truySn thong s6 giua thue bao 
va m~ng. Cu&c phi duqc tinh theo dung luqng thong tin truySn di, khong tinh rieng 
cho m6i lo~i dich V\l su d1,1ng. Cac dich V\l khac nhau duqc h6 trq b&i h~ th6ng bao 
hi~u s6 7 giua m~ng va bao hi~u DSSl thue bao. 

5.3. Cac phAn tu cO' ban cua m~ng ISDN - TEl (Termination Equipment 1) 

La cac thiSt bi d§.u cu6i c6 cac thu9c tinh ISDN nhu: di~n tho~i s6 ISDN, 
cac d§.u cu6i tho~i, s6 li~u, digital fax, ... - TE2 (Termination Equipment 2) la cac 
thiSt bi d§u cu6i khong c6 tinh nang ISDN, dS c6 thS lien kSt v&i ISDN phai c6 
them cac b9 ph6i ghep d§.u cu6i TA (Terminal Adapter). - NTl (Network 
Termination 1 ): Thµc hi~n cac chuc nang thu9c t§.ng v~t ly cua mo hinh OSI, tuc la 
cac tinh nang vS di~n, vS giao tiSp giua ISDN va nguai su d1,1ng, cac chuc nang 
kiSm soat ch§.t luqng duCYng truySn, d§.u vong,... - NT2 (Network 
Termination 2) la m9t thiSt bi thong minh c6 kha nang dap ung cac chuc nang 
dSn tkg m~ng cua mo hinh OSI. NT2 c6 thS la t6ng dai rieng PBAX, b9 diSu 
khiSn d§.u cu6i ho~c la m~ng c1,1c b9 LAN. R, S, T, U: Cac diSm chuAn phan each 
(R: rate, S: system, T: terminal, U: user) 

Cau hoi tric nghi~m 
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1. Cac phat bi~u nao vS nguyen tile phan ting la dung 
A. Chuc nang cac ting d<)c l~p v&i nhau va c6 tinh m&. 
B. Xac dµih m6i quan h~ gifra cac ting kS nhau 
C. Xac dµih m6i quan h~ gifra cac d6ng ting 
D. Du li~u khong truySn trµc tiSp giua cac ting d6ng h~ th6ng ( tru tfing v~t 

ly). 
E. Ca 4 phat biSu dSu dung. 

2. Ki Sn true m~ng (Network Architecture) la: 
A. Giao di~n Interface gifra 2 ting kS nhau. 
B. Giao thuc ting- quan h~ d6ng tfing 
C. S6 luqng ting. 
D. Dich vµ dng. 
E. T~p cac giao di~fl, s6 luqng tang va giao thuc ting- quan h~ d6ng ting 

3. Bi@m truy nh~p dich vµ SAP (Service Access Point) la gi? 
A. N ai trao cung cftp djch vµ cac ting kS nhau. 
B. Nai ho~t d<)ng cua cac dich vµ. 
C. N ai cung cftp dich vµ cua t§.ng du&i cho cac ho~t d<)ng tfing tten. 

4. Nhung phat biSu nao dung: 
A. Cung d.p va nh~n cac dich vµ gifra cac thµc thS trong cac ting kS nhau 

thong qua vi~c g9i cac ham dich vµ nguyen thuy. 
B. Cac dich vµ nguyen thuy la cac thu tvc trao d6i thong tin. 
C. Cac ham dich vµ nguyen thuy tuang tac gifra cac ting k~ nhau. 
D. Cac ham dich vµ nguyen thuy d~c ta cac thao tac thµc hi~n yeu c§.u hay 

tra lai m<)t yeu ciu cua cac thµc th@ d6ng ting. 
5. Ting nao xac dinh giao di~n gifra nguoi su dvng va moi truang OSI. 

A. Ting ung dvng 
B. Ting trinh bay 
C. Ting phien 
D. Ting v~n chuySn 

6. Ting nao cung cftp m<)t d~ng bi@u di~n truySn thong chung cho phep chuySn d6i 
tu d~ng biSu di~n cvc b9 sang biSu diSn chung va nguqc l~i. 

A. Ting m~ng 
B. Ting trinh bay 
C. Ting phien 
D. Tfing v~t ly 

7. Tfing nao thiSt l~p, duy tri, huy bo "cac giao dich" gifra cac thµc thS diu cu6i. 
A. Tfingm~g 
B. Ting lien kSt dfr li~u 
C. Ting phien 
D. Ting v~t ly 

8. Ting nao co lien quan dSn cac giao thuc trao d6i dfr li~u 
A. Ting m~ng 
B. Ting v~ chuy@n 
C. Ting lien kSt dfr li~u 
D. Ting v~t ly 
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9. Nhfrng thu~t ngu nao dung dS mo ta cac don vi du li~u SU d1,1ng trong d.ng lien 
kSt du li~u: 

A. Datagram. 
B. Packet.(*) 
C. Message 
D. Frame(*) 

1 O. TAng nao thay df>i, duy tri tuySn kSt n6i giua cac thiSt bi truySn thong. 
A. TAng v~t ly. 
B. TAng con MAC. 
C. TAng con LLC(*) 
D. TAng m~ng. 

11. Phuong phap chuySn m~ch nao su d1,1ng m~ch ao ? . 
A. Message. 
B. Packet(*). 
C. Bit 
D. Circuit Switching 

12. TAng nao thvc hi~n ma hoa du li~u? 
A. TAngm~ng 
B. TAng v~n chuySn. 
C. TAng lien kSt du li~u. 
D. TAng phien. 
E. TAng (mg d1,1ng 
F. TAng trinh bay.(*) 

13. TAng nao thvc hi~n ban giao cac thong di~p giua cac tiSn trinh tren cac thiSt bi? 
A. TAng m~ng. 
B. TAng v~n chuySn.(*). 
C. TAng lien kSt du li~u .. 
D. TAng phien. 
E. TAng ung d1,1ng. 

14. TAng nao thvc hi~n vi~c phan giai dia chi/ten? 
A. TAng m~ng. 
B. TAng v~n chuySn.(*). 
C. TAng lien kSt du li~u .. 
D. TAng ung d1,1ng 

15. Khang dinh nao dung: 
A. Bang thong m~ng hi~u su§.t cao khi su d1,1ng ky thu~t chQn duang 

DIJKTRA. 
B. Bang thong m~ng hi~u su&t cao khi su d1,1ng ky thu~t ch9n duang 

BellMan Ford(*). 
C. Ca hai kSt hqp. 

16. Ho~t d(mg nao co lien quan dSn ID giao kSt 
A. ChuySn m~ch g6i. 
B. Dinh tuySn. 
C. Phat triSn phan do~n.(*) 
D. DiSu khiSn lu6ng 
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1 7. Khang dµih nao dung: 
A. T§.ng lien k@t dfr li?u xu ly luu thong gifra cac thi@t bi.(*). 
B. T§.ng mi;mg xu ly luu thong gifra cac tiSn trinh cua t&ng tren .. 
C. T§.ng 1 v~n chuySn xu ly luu thong gifra cac thiet bi d§.u cu6i.(*) 
D. T§.t ca dSu dung. 

18. BiSu khiSn CUQC lien l~c la chuc nang cua t§.ng: 
A. V~t ly. 
B. T§.ng m~mg. 
C. T§.ng phien.(*) 
D. T§.ng trinh bay. 

19. Chuc nang diSu khiSn phien lam vi?c cua m9t CUQC lien lc:ic la: 
A. Thiet l~p tuySn lien ket.(*). 
B. Phat hi?n 16i bing CheckSum. 
C. ChuySn giao du li?u.(*) 
D. Giai ph6ng cac lien kSt.(*) 

20. Chuc nang cua vi~c thiSt l~p lien kSt: 
A. B&t d§.u khi phien truySn thong bi gian doc:in. 
B. Xac minh ten dang nh~p va m~t khftu.(*) 
C. Xac dµih cac djch vµ ck thi@t.(*). 

28. T§.ng Data Link chiu trach nhi?m gui ...... tu tfulg Network xu6ng tfing 
Physical. 

29. Thong tin ...... trong khung dfr li?u (Frame) dm;rc su d1,mg chi r5 loc:ii khung, · 
duong di va thong tin v€ phan do?n. 
30. Tfing con ...... giao ti@p trµc tiSp v&i Card mc:ing va chiu trach nhi~m chuySn 
giao dfr li?u khong 16i gifra hai may tinh tren mc:ing. 
31. Dfr li?u dm;rc phan chia thanh nhiSu .... nho dS ..... XU ly d@ dang. 
32. NhiSu giao thuc ph6i hqp cung thµc hi?n hoc:it d9ng truySn thong, g9i la ..... 
33. Sµ lien kSt ..... se cho bi@t ...... cua tfulg nao dang hoc:it d9ng. 
34. C6 ba kiSu giao thuc ung v&i mo hinh OSI, d6 la cac loc:ii giao thuc .... 
35. Giao thuc ung d1,1ng hoc:it d9ng tren t§.ng cao nh§.t va cung c§.p trao d6i dfr li?u 
gifra cac chuong trinh ung d1,1ng. ? 
36. Khi g6i dfr li~u duqc truy€n gifra cac b9 dinh tuySn v&i nhau, dia chi ngu6n va 
dich cua tftng Data Link bi loc:ii bo va ___ _ 

A. Sau do duqc tc:io lc:ii. 
B. tiSp tvc duqc gui rieng dS r6i se duqc tai tc:io tc:ii node dich. 
C. Cac g6i tin duqc chuySn tiSp dµa tren d9 dai tinh bing Byte 
D. G6i tin duqc truy~n tiSp dµa tren muc d9 uu tien. 

37. ChuySn tiSp g6i dfr li?u dµa tren dia chi tftng con MAC (Media Access 
Control ----

A. B9 chuySn tiSp 
B. C6ng giao tiSp 
C. SONET. 
D. SMDS 
E. C§.u n6i (Bridge) 

38. T~p hqp cac giao thuc mc:ing chuySn mc:ich g6i ___ _ 



A. Be) chuySn tiSp 
B. c6ng giao tiSp 
C. SONET. 
D.X25 
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39. Lien kSt nhiSu m~g SU' d\,lng cac giao thuc khac nhau ___ _ 
A. Be) chuySn tiSp 
B. c6ng giao tiSp 
C. SONET. 
D. Be) diflh tuySn. 

Cau hoi va bai t~p 
1. Hay cho biSt y nghla cua khuySn nghi lo~i V, khuy@n nghi lo~i X va lo~i I. 
2. T6ng quat vS khai ni~m ki@n true da tfing va cac quy tic phantfing 
3. Hi Su th@ nao la quan h~ ngang va quan h~ d9c trong ki@n true N tfing. 
4. Trinh bay cac nguyen tic truySn thong d6ng tfing 
5. Giao di~n tfing, quan h~ cac tfing kS nhau va djch V\l 
6 . Dich V\l va ch§.t lm;mg dich V\l 
6. Trinh bay khai ni~m djch V\l va dich V\,l lien k@t, dich V\l khong lien kSt 
7. Trinh bay cac kiSu ham djch V\l nguyen thuy CO' ban. 
8. Trinh bay tom tit tit qua trinh yeu cfiu thiSt l~p lien kSt cua cac thvc thS d6ng 
Quan h~ gifra dich V\l va giao thuc 
11. Cac tham s6 dich V\l va tuang tac gifra cac tfing 
12. Tr~ng thai ho~t dc)ng cac ham djch V\l trong mo hinh OSI 
13. Vai tro va chuc nang chu y@u cac tfing phien (Session Layer) 
14. Vai tro & chuc nang tfing v~n chuySn (Transport Layer) 
15. Vai tro & chuc nang tfing m~g (Network Layer) 
16. Vai tro & chuc nang tfing lien k@t du li~u (Data link Layer) 
17. HiSu th@ nao la thvc thS tfing v~t ly va dich V\l tfing vat ly. 
18. Giao thuc tfing v~t ly khac v&i giao thuc cac tfing khac nhu th@ nao ? 
19. Khai ni~m DTE va DCE, vi d\l? 

CHUONG 6: B(> GIAO THUC TCP/ IP 
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1. Gi&i thi~u TCP/IP 

-DS cac may may tinh c6 thS lien l~c v&i nhau qua m~ng, chung phai SU 
d-i,mg cung 1 ngon ngu hay con g9i la 1 giao thuc (Protocol). Giao thuc la 1 h~ lmJt 
va chuin cho phep cac may tinh trong m~ng lien l~c v&i nhau. 

-TCP/IP la viSt tit cua Transmission Control Protocol (Giao th(rc DiSu 
KhiSn TruySn Thong)/ Internet Protocol (Giao thuc Internet). 

-TCP/IP khong chi g6m 2 giao thuc ma thvc tS n6 la t~p hqp cua nhiSu giao 
thuc. Chung ta g9i d6 la 1 H~ Giao Thtrc hay Be) Giao Thuc (Suite Of Protocols). 
Bai viSt chung ta se t~p trung vao B9 Giao Thuc nay. 

2. Mo hinh TCP /IP 

-DS cho cac may tinh trao d6i du li~u v&i nhau TCP /IP su d-i,mg mo hinh 
truySn thong 4 t§ng hay con g9i la Mo Hinh DoD (Mo hinh cua Be) Qu6c Phong 
My). Cac ting trong mo hinh nay la (Theo thu tv tu tren xu6ng): 

+ Ting Ung Dl,lng (Application Layer) 
+ Ting Giao V~n (Transport Layer) 
+ Ting Lien M~ng (Internet Layer) 
+ Tfing Giao Di~n M~ng (Network Interface Layer) 
- M6i giao thuc cua H9 TCP/IP dSu thu<)c 1 trong cac ting nay. Ta se cung 

tim hiSu tung ting . 

a. TAng Giao Di~n M;mg (Network Interface Layer): 

- Ting Giao Di~n M,;mg c6 trach nhi~m dua du li~u t&i va nh~n du li~u tu 
phuang ti~n truySn d~n. Ting nay g6m cac thiSt bi phin cung v~t li chfuig h~n nhu 
Card M~ng va Cap M~ng. 

- 1 Card M~g ch~ng h~ card Ethernet chua 1 s6 HEX 12 ld tv (00-18-37-
03-C0-F4) duqc g9i la Dia Chi MAC (Media Access Control) hay Dia Chi Truy 
Nh~p Phuang Ti~n . MAC dong vai tro quan tr9ng trong vi~c gan dia chi va truySn 
du li~u. 

- 1 s6 giao thuc tieu biSu thm)c ting nay g6m : 
+ ATM (Asynchronous Transfer Mode) 
+ Ethernet 
+ Token Ring 
+ FDDI (Fiber Distributed Data Interface) 
+ Frame Relay 

b. TAng Lien M;mg (Internet Layer): 

- Nim hen tren ting giao di~n m~ng. Tfing nay c6 chuc nang gan dia chi, 
d?ng g6i va dinh tuySn (Route) du li~u. 4 giao thuc quan tr9ng nhit trong ting nay 
gom: 

+ IP (Internet Protocol): C6 chuc nang gan dja chi cho du li~u tru&c khi 
truySn va dinh tuySn chung t&i dich. 

+ ARP (Address Resolution Protocol): C6 chuc nang bien dich dia chi IP 
cua may dich thanh dia chi MAC. 
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+ ICMP (Internet Control Message Protocol): C6 chuc nang thong bao 16i 
trong trucmg hqp truySn du li~u bi hong. 

+ IGMP (Internet Group Management Protocol): C6 chuc nang diSu khiSn 
truySn da hu6ng (Multicast) 

c. TAng Giao Vin (Transport Layer): 

- C6 trach nhi~m thiSt l~p phien truySn thong giua cac may tinh va quy dinh 
each truySn du li~u. 2 giao thuc chinh trong t§.ng nay g6m: 

+ UDP (User Datagram Protocol): Con g9i la Giao Thuc G6i Nguai Dung. 
UDP cung d.p cac kenh truySn thong phi kSt n6i nen n6 khong dam bao truySn du 
li~u 1 each tin c~y. Cac ung d1,mg dung UDP thucmg chi truySn nhung g6i c6 kich 
thu&c nho, d◊ tin c~y du li~u ph1,1 thu◊c vao tung ung d\lllg 

+ TCP (Transmission Control Protocol): Nguqc ll;l,i v&i UDP, TCP cung c§.p 
cac kenh truySn thong hu&ng kSt n6i va dam bao truySn du li~u 1 each tin c~y. 
TCP thucmg truySn cac g6i tin c6 kich thu&c 16n va yeu c§.u phia nh~n xac nh~n vS 
cac g6i tin da nh~n. 

d. TAng Ung Dvng (Application Layer): 

- G6m nhiSu giao thuc cung cfip cho cac ung d\lng nguai dung. Duqc su 
d1,1ng dS dinh dl;l,ng va trao d6i thong tin nguai dung. 1 s6 giao thuc thong d1,1ng 
trong tfing nay la: 

+ DHCP (Dynamic Host Configuration Protocol): Giao Thuc C§.u Hinh 
Trl;l,mD()ng 

+ DNS (Domain Name System): H~ Th6ng Ten MiSn 

+ SNMP (Simple Network Management Protocol): Giao Thuc Quan Ly 
Ml;lng Dan Gian 

+ FTP (File Transfer Protocol): Giao Thuc TruySn T~p Tin 

+ TFTP (Trivial File Transfer Protocol): Giao Thuc TruySn T~p Tin Binh 
Thucmg 

+ SMTP (Simple Mail Transfer Protocol): Giao Thuc TruySn Thu Dan Gian 

+TELNET 

***Bang sau mo ta khai quat v~ B{> Giao Thrrc TCP/IP: 
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TCP/JP protocol suitq 

TCP 
11 

UDP 

lGMP ICMP d IP ARP 

r--------. r------. r------, r-------. 

I I I .· I I 
I Ethernet I Token Ring I Frame Re~ I I ATM 
L_:,_ ___ _J L _____ _j t _____ _J L _____ _J 

- M6i may tren m~ng TCP /IP hay con g9i la tr~m TCP /IP duc;rc nh~n d~ng 
bing I dia chi IP logic. M6i tr~m hay m6i thiSt bi m~ng su d1,mg TCP /IP dS truy~n 
thong dn co I dia chi IP duy nh§t. . 

- Bia chi IP cho biSt vi tri cua 1 h~ th6ng trong 1 m~ng gi6ng nhu dia chi xac 
dinh ngoi nha tren I con duong nao do. Tuong tµ nhu I khu dan cu. Bia chi IP 
phai la duy nh.lt tren toan cAu va phai duc;rc viSt du&i I dinh d~ng chufin. 

- M6i dia chi IP duqc chia thanh 2 phful: Phful dia chi m~ng (Net ID) va 
PhAn dia chi tr~m (Host ID). 

+ Net ID: Dung dS nh~ d~ng nhung h~ th6ng trong cung I khu vµc v~t ly 
con duqc g9i la Phan Bo~n (Segment). M9i h~ th6ng trong cung I Phan Bo~n phai 
co cung Bia Chi M~ng va PhAn dia chi nay phai la duy nh.it trong s6 cac m~ng hi~n 
co. 

+ Host ID: Dung dS nh~n d~g I tr~ lam vi~c, I may chu, I Router ho~c I 
tr~m TCP /IP trong I phan do~. Phful dia chi tr~m cung phai la duy nh.it trong I 
m~ng 

- Gi6ng dia chi buu di~n g6m 2 phful: MA BUD BI1$N - s6 NRA, TEN 
DUONG. Bia chi IP cung g6m 2 phk: NET ID - HOST ID. 

+ Phful dAu tien, NET ID nh~n d~g m~ng ma may tinh n6i t&i, t.it ca may 
tinh trong cung m~ng phai co cung NET ID gi6ng nhu m9i nha trong cung qu~n 
phai co cung MA BUD BI1$N. 

+ Phful thu hai, HOST ID xac dinh may tinh, router ho~c thiSt bi m~ng khac 
trong m~ng. HOST ID phai la duy nh.lt trong 1 m~ng gi6ng nhu s6 NHA,TEN 
DUONG phai la duy nh.lt trong 1 qu~n. Hai may tinh co th~ co cung HOST ID nSu 
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NET ID cu.a chung khac nhau, gi6ng nhu hai DUONG c6 thS cung ten nSu nhu 
chung thu(k 2 qu~n khac nhau. 

- Sµ kSt hqp giua NET ID va HOST ID phai cho phep nh~n d~,mg duy nh§t 
m6i may tinh rieng bi~t. 

- Cac dia chi IP c6 chiSu dai 32bit duqc chia thanh 4 day. M6i day g6m 8bit 
(lByte), m6i Byte duqc phan each= 1 d§.u ".", 1 Byte la 1 gia tri n&m trong 
khoang tir 0-255. Cach biSu diSn nhu v~y g9i la "Ki hi?u th~p phan d§.u ch§.m" 
(Dotted-Decimal Notation) dS cho m9i nguai su d1,mg nh6 dia chi 1 each dS dang. 

- Tuy nhien khi xu ly thong tin may tinh li;ii su d1.,mg H~ Nhi Phan (Binary) vi tin 
hi?u chung SU d1,mg dS truySn thong chi c6 2 tri;ing thai la B~t (1) va Tit (0) 

***Bang ben dmri day se mo ta S\f k~t hqp gifra Ki Hi~u Th~p Phan (Decimal 
Notation) va Ki Hi~u Khoa HQc (Scientific Notation) v6'i m6i Bit ben trong 1 
Bt) Tam Nhj Phan (Binary Octet). 

OCTET Bit I Bit2 Bit3 Bit4 Bit5 Bit6 Bit 7 Bit8 
Scientijc 27 26 25 24 23 z2 21 20 
Notation 
Decimal 128 64 32 16 8 4 2 1 
Notation 
Example 1 0 1 0 1 1 0 0 

Trong 1 Byte , m6i bit duqc gan mt)t gia trj. N~u Bit duqc dijt la O thi no 
dll'Q'C gan gia tri o, n~u Bit dU'Q'C dJt la 1 thi co th~ chuy~n dBi thanh 1 gia tri 
th~p phan. Bit th§p nh§t t~ong Byte tuO'ng U11g v6'i 1, Bit cao nh§t tuO'ng U11g 
v6'i 128. V~y gia trj 16'n nhat ciia 1 Byte la 255 tU'O'ng U11g vm trurrng hqp ca 8 
Bit d~u dU'O'C dat la 1. . . 
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Vi dv: Ta se d6i dia chi sau: 10101100 00010000 00000101 01111101 sang 
d~ng Ki Hi~u Th~p Phan D§.u Ch§.m. 

3.2. Bja chi IP Public va Dja chi IP Private: 

3.2.1. IP Public: 

- M6i 1 dia chi IP ngoai Internet la duy nh§.t. DS cac Network c6 nhfrng dia 
chi duy nhit ngoai Internet, thi Internet Assigned Numbers Authority (IANA) se 
chia nhfmg Imming dia chi ldiong dµ trfr thanh nhfmg ph.in nho va uy thac trach 
nhi~m phan ph6i dja chi cho cac t6 chuc Dang Ki MiSn khi\p thS gi&i. Nhfrng t6 
chuc d6 la Asia-Pacific Network Information Center (APNIC), American Registry 
for Internet Numbers (ARIN), and Reseaux IP Europeens (RIPE NCC). Nhfrng t6 
chuc nay se phan ph6i nhfrng kh6i dia chi dSn 1 s6 nha cac Internet Service 
Provider (ISP) l&n va cac ISP l&n nay sau d6 se gan nhfmg ldi6i nho hon cho cac 
d~i ly va cac ISP nho hon. 

- ISP se c§.p 1 IP Public cho m6i may tinh cua b~ndS cac may tinh nay c6 
thS kSt n6i trµc ti Sp dSn ISP. Cac dia chi nay duqc c§.p 1 each tµ d9ng dSn m6i 
may tinh khi may tinh kSt n6i va c6 thS la dia chi tinh nSu duoog line cua b~n thue 
rieng hay cac tai ldioan Dial-up 

3.2.2. IP Private: 

- IANA da dµ trfr m9t it dja chi IP ma cac dia chi nay khong bao gicr duqc su 
d\lfig tren Internet. Nhfrng dia chi IP Private nay duqc su d\lfig cho nhfmg Host yeu 
c.iu c6 IP dS kSt n6i nhung khong c.in duqc th§.y tren cac m~ng Public. Vi dv, 1 
user kSt n6i nhfmg maytinh trong m~ng TCP/IP & nha thi ko c.in c§.p 1 dia chi IP 
Public cho m6i Host. User c6 thS 1§.y nhfmg khoang IP & bang du&i day dS cung 
c§.p dia chi cho cac Host trong m~ng. 

- Nhfmg host c6 dia chi IP Private c6 thS kSt n6i dSn Internet bllng each su 
dvng 1 Proxy Server hay 1 may tinh ch~y Windows Server 2003 da c§.u hinh nhu 
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la 1 Network Address Translation (NAT) Server. Windows Server 2003 cung tich 
hqp chuc nang Internet Connection Sharing (ICS) dS cung c&p dich VlJ NAT don 
gian cho cac Client trong m<:1,ng Private. 
3.3. Lop dja chi 

- C6 5 16p dia chi IP dS t<:1,0 cac m<:1,ng c6 kich thu6c khac nhau g6m: L6p A, 
L6p B, L6p C, Lap D, Lap E. 

- TCP/IP h6 trq gan dia chi lap A, lap B, lap C cho cac tr<:lffi. 

- Cac lap nay c6 chiSu dai ph:ln NET ID va HOST ID khac nhau nen s6 
luqng M<;lllg va s6 luqng Tr<:1,m tren m6i m<:1,ng cung khac nhau: 

+ Lap A: Duqc gan cho cac M<:1,ng c6 kich thu6c cvc Ian. Trong lap dia chi 
nay Byte d&u tien xac djnh NET ID, Bit cao nh&t cua Byte nay luon duqc d~t la 0. 
3 Byte con l<:1,i xac djnh Host ID. Do d6 lap A c6 thS c&p cho 126 M<:1,ng v6i 
16.777.214 Tr<:1,m tren m6i M<:1,ng. 

+ L6p B: Duqc gan cho cac M<:1,ng c6 kich thuac vua va Ian. Trong 16p dia 
chi nay 2 Byte d&u tien xac dinh NET ID, 2 Bit cao nh&t cua Byte d&u tien luon 
duqc d~t la 1 0. 2 Byte con l<:1,i xac dinh Host ID. Do d6 16p B c6 thS c&p cho 
16.384 M<:1,ng v6i 65.534 Tr<:1,m tren m6i M<:1,ng. 

+ L6p C: Duqc gan cho cac M<:1,ng c6 kich thuac nho. Trong lap dia chi nay 
3 Byte d&u tien xac dinh NET ID, 3 Bit cao nhfit cua Byte d&u tien luon duqc d~t la 
1 1 0. Byte cu6i cung xac dinh Host ID. Do d6 16p C c6 thS c&p cho 2.097.152 
M<:1,ng v6i 254 Tr<:1,m tren m6i M<:1,ng. 

+ L6p D: Cac dia chi lap nay su d1.,mg cho TruySn Da Huang (Multicast). 1 
nh6m Multicast c6 thS chua 1 ho~c nhiSu Tr<:1,m. Trong lap nay 4 Bit cao nhfit cua 
Byte d&u tien luon duqc d~t la 1 1 1 0, cac Bit con l<:1,i dinh nghia nh6m Multicast. 
Dia chi lap D khong duqc chia thanh Net ID va Host ID. Cac g6i(Packets) 
Multicast duqc truySn t6i 1 nh6m Tr<:1,m cv thS va chi c6 cac Tr<:1,m dang ki vao 
nh6m nay m6i nh~n duqc g6i. 

+ L6p E: La 16p dia chi thvc nghi~m, n6 khong duqc thiSt kS cho mvc dich 
su dvng chung. Lap E duqc d\f phong cho cac ung dvng tuong lai. Cac Bit cao 
nhfit cua Byte d&u tien luon duqc d~t la 1 1 1 1. 
- T6ng s6 IP c6 thS SU d\lllg la : 3 .720.314.628 
*** Bang sau day se mo ta khai quat v~ cac l&p dja chi IP: 



Value·of 
Class '\'idue ofw Brst Bits 

A 1-126 0 

E, 12$-191 10 

C 192-22:3 110 

D 234-239 1110 

E 240-254 1111 
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Nern,ork ID 

w.x 

Host 
ID 

Number of Nu:mb;e1·. of 
Networks Hosts per 
v.itbin 
Class 

2J)97,152 

Network 
(Defuuk) 

16,7 / i,214 

65,534 

254 

jRere1ved for multi- N/A N/A N/~.\ 
ca..,;;t addressing 

Res.erved for 
experimental use 

N/A N/A N/A 

*** Bang mo ta S\f khac nhau gifta 3 L&p dja chi A, B va C: 

[ Network ID [ Host ID 

-~lffl[lll I I I I I I I I I I I I I I I I I I I I I II 

Class B 

[Network ID [ Host ID 

~m I ll I lllf 111 l I 1111111111111 I I 
Class C 

[ Network !fl [ Host ID 

~flllllfilll I I llll.\llll I I I I I Ii 
4. Subnet mask 

- DS biSt Tr~m dich thm)c M~ng ClJC b9 hay & xa. Tr~m ngu6n c&n 1 thong 
tin khac. Thong tin nay chinh la Subnet Mask 

- Subnet Mask la 1 dia chi 32 bit duqc su d1Jng dS che 1 ph§.n cua dia chi IP. 
Bing each nay cac may tinh c6 thS xac dinh dau la Net ID va dau la Host ID trong 
1 dia chi IP. C 

- M6i Tr~m trong m~ng TCP/IP yeu c&u c6 1 Subnet Mask.No duqc g9i la 
Subnet Mask m~c dinh, nSu n6 chua duqc chia Subnet (va vi v:%y n6 chi c6 1 
Subnet Don), va duqc g9i la Subnet Mask tuy y nSu n6 duqc chia thanh nhiSu 
Subnet 

V d: 1 sf> 32bit tieu bi Su cho 1 Subnet Mask m~c dinh duqc dung b&i nhfing 
Tr~m da ciu hinh v&i 1 dia chi 16-p C (vd 192.168.20.50) la: 
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11111111 11111111 11111111 00000000 (255.255.255.0). Khi 1 tr1;tm c6 dia chi 
192.168.20.50 gcri g6i tin d:Sn dia chi 192.168.50.20. D§u tien, Tr<;1,m se thµc hi~n 
phep tinh AND gifra Dia Chi c1;tc b9 v6i Subnet Mask m~c dinh c1;tc b9. Bai vi khi 
thµc hi~n phep tinh AND 2 s6, b§.t ki s6 nao AND v6i 0 se la 0, va AND v6i 1 se la 
chinh n6 => khi AND 192.168.20.50 v6i 255.255.255.0 kSt qua la 192.168.20.0. 
May tr1;tm sau d6 se thµc hi~n phep tinh AND gifra Dia chi Dich v6i Subnet Mask 
gi6ng tren. TCP/IP sau d6 se so sanh kSt qua nhfrng gia tri tu 2 phep tinh AND. 
NSu 2 gia tri df>ng nh§.t thi Tr1;tm TCP/IP kSt lu?n dich kia la tren Subnet c1;tc b9. 
NSu 2 gia tri khac nhau thi Tr<;1,m xac dinh dich Ida la cr xa. 

- Ta cling c6 1 each viSt khac dS xac dinh Subnet Mask la: 

Dia chi IP / TiSn t6 M<;1,ng 

TiSn t6 M<;1,ng duqc xac dinh bing each c9ng t§.t ca cac bit 1 trong day-32bit 
cua Subnet Mask. 

Vd: 192.168.5.10 c6 Subnet Mask m~c dinh la 255.255.255.0. 

Dbi qua s6 nhi phan se la 11111111 11111111 11111111 00000000. 

=> Tbng c9ng c6 24 bit 1. V?Y ta c6 thS viSt du6i d<;1,ng: 192.168.5.10 / 24 

*** Bang du6i day se dua ra nhfrng SubnetMask m~c dinh cho cac Lap M<;1,ng: 

Cla,:ss·B 

Class C 

Default Subnet Mask in Blm1t·y 

lll.11111 0000000@ 00@001300 

00000000 

1111111111111111 00010080 

00000000 

111111111111111111111111 
00000000 

5. Phan chia m~ng con 

N(ltv.·oik P1:efix v,1th 

D«im.11 Equivalent 

/8 - 255.().(lJ) 

116 - 255.255.n.o 

Vi~c chia m<;1,ng con nhim m1;tc dich quan ly cac thiSt bi m<;1,ng d~ dang hon 
va tranh vi~c lang phi dia chi IP trong h~ th6ng m<;1,ng. Hom nay chung ta se tim 
hiSu each chia m<;1,ng con(IP Subnetting). 
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Chia m,ng con tren n~n 1Pv4 

IP Private l&p A 10.0.0.0/8 c6 16.777.216 dia chi IP c6 thS su d1,mg, l&p B la 
172.16.0.0/16 v&i 1.048.576 dia chi va lap C v&i 192.168.0.0/24 c6 65,536 dia chi. 
Chinh vi v~y vi~c thµc hi~n IP subnetting la v§.n dS c!n quan tam dS c6ng vi~c 
quan tri m?ng tr& nen thu~n lqi han. 

M9t m?ng con duqc g9i la m9t subnet, dia chi subnet mask va d?ng nhi ph~n 
cua n6 thu9c 3 lap nhu sau: 

Class A 11111111 00000000 00000000 00000000 255.0.0.0 

Class B 11111111 11111111 00000000 00000000 255.255.0.0 

Class C 11111111 11111111 11111111 00000000 255.255.255.0 

Khi chia m~ng con, dn xac dinh chia thanh bao nhieu m?ng con tu m9t 
m?ng l&n. Trong vi d1,1 nay, ta se 1§.y vi d1,1 dia chi ~ng 172.16.0.0 se chia thanh 4 
m?ng con. Cac bu&c c~n lam tiSp theo la: 

1) Xac dinh cac Subnet mask 

2) Li~t ke ID cua cac Subnet m&i 

3) Cho biSt IP address range cua cac HostID trong m6i Subnet 

Xac djnh cac subnet mask 

DS xac dinh subnet mask cua m9t m?ng con ta dung c6ng thuc Y = 2/\X v&i 
Y la s6 m~mg con vai X la s6 bit muqn tu HostID dS t~o cac subnet ID. 

Chung ta c~n t?o 4 m?ng con nen s6 bit muqn tu HostID se la 2 bit 

D?ng nhi phan cua subnet mask l&p B nay se la 
1111111 l.11111ll.11000000.00000000255.255.192.0 

NetID cu.a subnet 
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2 bit d§,u muQTI cua HostID 1§,n luqt 00, 01, 10, 11 c6 cac dia chi NetID nhu 

10001011.00001100.00000000.00000000 172.16.0.0 

10001011.00001100.01000000.00000000 172.16.64.0 

10001011.00001100.10000000.00000000 172.16.128.0 

10001011.00001100.11000000.00000000 172.16.192.0 

Day dja chi IP (IP address range) trong m6i subnet 

Vi N etID da dung h~t 18 bit nen HostID l&p nay chi con 14 bit vi v~y day 
dia chi cho 4 subnet nhu sau: 

172.16.0.0 

172.16.0.1 ~ 172.16.63.254 (vi s6 bit cua HostID khong th~ toan 0 hay toan 
1, nen HostID nh6 nh~t la 1 va 16n nh~t la 254) 

172.16.64.0 

172.16.64.1 ~ 172.16.127.254 

172.16.128.0 

172.16.128.1 ~ 172.16.191.254 

172.16.192.0 

172.16.192.1 ~ 172.16.255.254 

V~y la ta da c6 4 day dia chi dung cho 4 m:;ing con. Thong thuong dia chi IP 
cu6i cua 1 m:;ing duqc dung lam dia chi broadcast 
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Bai tip 

Bai 1. Cho biStdja chi broadcast cua subnet 131.18.7.0/255.255.255.0 

:Sai2. Cho dia chi m~g: 203.162.100.0 / 255.255.255.0~ Chiadiachitr~11thanh 5 
sllbnet hgp It Ghi ra 5subnet do vas6hostt61 da cua 1n9t ~ubnet. 

Bai 3. C6 cac dia chi li: 
203.162.4.15/255.255.255.240 
203 .162.4.25/255 .255.255 .240 
203 .162.4.26/255 .255.255 .240 
203.162.4.125/255.25 5.25 5 .240 
203.162.4.215/255.255.255.240 
203 .162.4.205/255.25 5 .25 5 .240 
203.162.4.65/255.255.255.240 · 
203.162.4.85/255.255.255.240 
§Kp ?':SP cac dia. clii tqt}o UJ11g Subnet 

Bai 4: Cho dia chiIP = 13 l.32.21.20/255.255.255.0 
Hay tim: - Chi· s6 m~g con 
-Chi s6 my ch~ 
- Dia chi Broadcast 

Bai 5: Cho dia chi IP: 19255.12.120/255.255.255.240 
Hay aim: ~ Chi s6 m~ng con . .. . ..... . 
- Chi sf>may chu . . 
- Dia chi Broadcast 

Bai 6: Cho dia chi IP= 141.76.93.135/255.255.224.0 
Haytim: ~ Chi s6 m~g con hay dia. chitm.mg con. 
- Chi s6 may chu fren m~ng con 
-Dia. ()]JL:Sroadca§f !lr<?"t1g1I11gy&i• 1I1~11g 2011, 

Bai 7: SubnetMaskcua 184.231.138.239 lil bao nhieu nsu9 bit d§u cua diachi 
HostID dugc ·dung~~ pp~11111~11g c,on.1 

• · · · · • · • · · • • · · · · •· • 

a/ 255.255.192.0: 
b/ 255.255 .255 .128 
cl 255.255 .224.(l · .... 
di 255.255.255.192[ 

Bai 8: May chu naotrong cac may chu sauphaisu d1;mg Router dS lien l~c v6imay 
191.24.144.12 biSt§ubnetJ\tlask cua may nay lJ55.2?5.2i4-o 
a) 191.24:153.3? 
b) 19L24.169.2 
c) 191.24.20lj 
:q).·19J.24 .. 14J'.86 

Bai 9: cho diad1i lhosf128.42:62.55/255.255.248.0 cho biSt dja chi submet cua 
hostd6 
a/128.42.56.0bll28.42.57.0 c/128.42.58.0 di 128.42.59.0 
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Bai 10: cho dia chi 1 host 128.42.62.55/255.255.252.0 cho biSt dia chi submet cua ... . . . 
host d6 
a/128.42.62.0 b/128.42.57.0 c/128.42.58.0 di 128.42.60.0 
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CIIUONG 7: CONG NGH¥ WLAN VA ADSL 

1. Cong ngh~ Wlan 

1.1. Wireless LAN la gi? 

WLAN la m9t lo~ti ml:lng may tinh nhung vi~c kSt n6i giua cac thanh phAn 
trong ml:lng khong SU dµng cac lol:li cap nhu m9t ml:lng thong thuang, moi trm'mg 
truy~n thong cua cac thanh ph~n trong m~ng la khong khi. Cac thanh ph§.n 
trong ml:lng su dµng song ai¢n tit dS truySn thong v&i nhau. 

1.2. Cac mo hinh Wlan 

M~g 802.11 linh hol:lt vs thiSt kS,. g6m 3 mo hinh ml:lng sau: 
Mo hinh·ml:lng d9c l~p(IBSSs) hay con g9i la m~g Ad hoc 
Mo hinh ml:lng ca s& (BSSs) 
Mo hinh ml:lng m& r9ng(ES Ss) 

1.2.1. Mo hinh m~ng Ad hoc (Independent Basic Service sets (BSSs) ): 

Cac nut di d{>ng(may tinh c6 h6 trq card ml:lng khong day) t?p trung ll:li 
trong m9t khong gian nh6 dS hinh thanh nen kSt n6i ngang d,p (peer-to-peer) giua 
chung. Cac nut di d9ng co card m:;mg wireless la chung co thS trao d6i thong tin 
trµc tiSp v&i nhau , khong c§.n phai quan tri m~g. Vi cac ml:lng ad-hoc nay c6 thS 
thµc hi~n nhanh va dS dang nen chung thuang duqc thiSt l?P ma khong c§.n m9t 
cong C\l hay ky nang d~c bi~t nao vi V?Y n6 rfit thich hqp dS su dl)ng trong cac h(>i 
nghi thuang ml:li ho~c trong cac nhom lam vi~c tl:lm thai. Tuy nhien chung co th€ 
c6 nhung nhuqc diSm vS vimg phu song bi gi&i h~n, m9i ngucri sfr d\J-ng d~u 
phai nghe drrqc lin nhau. 

NgwO'i dung a NgU'O'i dung C 

1.2.2. Mo hinh mang cO' s6' (Basic service sets (BSSs)) 

Bao g6m cac di~m truy nh@.p AP (Access Point) g~n v&i ml:lng duang trµc 
huu tuySn va giao tiSp v&i cac thiSt bi di d(mg trong vung phu song cua m9t cell. 
AP dong vai tro diSu khiSn cell va diSu khiSn luu luqng t&i ml:lng. Cac thiSt bi di 
d9ng khong giao tiSp trµc tiSp v&i nhau ma giao tiSp v&i cac AP.Cac cell co thS 
ch6ng lftn len nhau khoang 10-15 °/o cho phep cac trl:lm di d9ng co thS di chuySn 
ma khong bi mit kSt n6i VO tuySn va cung cfip vung phu song v&i chi phi thip 
nhfit. Cac tr(Jm di il{jng se chpn AP t8t nhfit al kit nbi. M9t diSm truy nh?p n&m & 
trung tam c6 th€ diSu khiSn va phan ph6i truy nh~p cho cac nut tranh chfip, cung 
cfip truy nh?p phu hqp v&i ml:lng duang trµc, fin dinh cac dia chi va cac muc uu 
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tien, giam sat hru luqng m~ng, quan ly chuySn di cac g6i va duy tri theo doi c~u 
hinh m~ng. Tuy nhien giao thuc da truy nh~p t~p trung khong cho phep cac nut di 
d(mg truySn trµc tiSp t&i nut khac nfun trong cung vung v&i diSm truy nh~p nhu 
trong c~u hinh m~ng WLAN d<)c l~p. Trong trucmg hqp nay, m6i g6i se phai 
duqc phat tli 2 lfm (tu nut phat g6c va sau d6 la diSm truy nh~p) tru&c khi n6 t&i 
nut dich, qua trinh nay se lamgiiim hifu quii truyin dfin va tiing trl truyin dfin. 

NgU'O'i dung A NgU'6'i dungs Ngll'O'i dung C 

1.2.3. Mo hinh m~ng mfr r{>ng ( Extended Service Set (ESSs)) 

M~ng 802.11 ma r(mg ph~m vi di d<)ng t&i m<)t ph~m vi b~t ki thong qua 
ESS. M9t ESSs la m~t t~p h(IJJ ctic BSSs not ma ctic Access Point giao tiip v6'i 
nhau tlichuyln luu lu(fng tir mrt BSS nay tlin m~t BSS khtic al lam cho vifc di 
chuyln di dang cua ctic tr{lm giita ctic BSS, Access Point thµc hi~n vi~c giao tiSp 
thong qua h~ th6ng phan ph6i. H~ th6ng phan ph6i la m<)t l&p mong trong m6i 
Access Point ma n6 xac dinh dich dSn cho m<)t luu luqng duqc nh~n tu m<)t BSS. 
H~ th6ng phan ph6i duqc ti~p song tr& l~i m<)t dich trong cung m<)t BSS, chuySn 
ti~p tren h~ th6ng phan ph6i t&i m<)t Access Point khac, ho~c g&i t&i m<)t m~ng c6 
day t&i dich khong nlm trong ESS. Cac thong tin nh~n b&i Access Point tu h~ 
th6ng phan ph6i duqc truySn t&i BSS se duqc nh~n b&i tr~ dich. 

Ngl.l'ai dung A Ngl.l'O'i dung B Ngl.l'O'idungC 
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1.3. U u mim cu.a Wlan 

Sv ti~n lqi: M<;lllg khong day cilng nhu h~ thf>ng m~ng thong thuong. No cha 
phep nguai dung truy xucit tai nguyen mgng ()' bcit ky nai aau trong khu VlfC GU(JC 
triin khai(nha hay van phong). V 6i sv gia tang sf> nguai su dt;mg may tinh xach 
tay(laptop ), do la m9t diSu r§.t thu~ lqi. 

Kha nang di d9ng: V 6i SlJ phat triSn cua cac m~ng khong day cong 
c9ng, nguai dung c6 thi truy cr;i,p Internet a bcit cu: aau. Chfulg h<;lll a cac quan 
Cafe, nguai dung co thS truy c~p Internet khong day miSn phi. 

Hi~u qua: Nguai dung co thS duy tri k@t nf>i m<;lllg khi h9 di tu nai nay d@n 
nai khac. 

TriSn khai: Vi~c thi@t l~p h~ thf>ng m~ng khong day ban d§.u chi can it nhcit 1 
access point. V 6i m~ng dung cap, phai t6n them chi phi va co thS g~p kho khan 
trong vi~c triSn khai h~ thf>ng cap a nhiSu nai trong toa nha. 

Kha nang ma r9ng: M~ng khong day co thS aap img tu:c thi khi gia tang s6 
lu(Jng nguai dung. V 6i h~ thf>ng m~ng dung cap ccln phai giln them cap 

1.4. Nhugc diim cua Wlan 

-Bao m~t: Moi truang k@t nf>i khong day la khong khi nen kha nang bi t§.n 
cong cua nguai dung la r&t cao. 

-Ph~m vi: M9tm~ng chuAn 802.1 lg v6i cac thi@t bi chuin chi co thS ho~t 
d9ng t6t trong phc;tm vi vai Ch\lC met. N6 phu hqp trong 1 can nha, nhungv6i m9t 
toa nha 16n thi khong dap ung duqc nhu cclu. DS dap ung c§.n phai mua them 
Repeater hay access point, d&n d@n chi phi gia tang. 

D◊ tin c~y: Vi su d\lng song v6 tuy@n dS truySn thong nen vi~c bi nhiSu, tin 
hi~u bi giam do tac d9ng cua cac thi@t bi khac(lo vi song, .... ) la khong tranh khoi. 
Lam giam dang kS hi~u qua ho~t d9ng cu.a m~ng. 

-Tf>c d9: Tf>c d◊ cua m~ng khong day (1- 125 Mbps) r&t ch~m so v6i m~ng 
su d\lng cap(l00Mbps d@n hang Gbps). 

2. Cong ngh~ ADSL 

2.1. ADSL la gi? 

ADSL- Asymmetric Digital Subscriber Line ( duang thue bao ky thu~t s6 
khong df>i xung) la m9t c6ng ngh~ m6i nh&t cung c§.p k@t n6i t6i cac thue bao qua 
duang cap di~n thoc;ti v6i t6c d◊ cao cho phep nguai su d\lng k@t n6i internet 24/24 
ma khong anh hu&ng d@n vi~c su d\lng di~n tho~i va fax. Cong ngh~ nay t~n d\lng 
h~ tkg cap d6ng di~n tho~i hi~n thai dS cung c&p k@t nf>i, truySn du li~u s6 t6c d◊ 
cao. ASDL la m9t chuAn duqc Vi~n tieu chuAn quf>c gia Hoa Ky thong qua nam 
1993 va gk day da duqc Lien minh viSn thong quf>c 
t@ ITU c6ng nh~n va phat triSn. 
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2.2. ADSL ho~t d<)ng nhu th~ nao? 

ADSL ho~t d<)ng tren doi cap d6ng di~n tho~i truySn th6ng, tin hi~u duqc 
truySn b&i 2 modem chuyen dl,ll1g, m<)t modem phia nguai dung va 1 modem phia 
nha cung d.p dich V\1 kSt n6i. Cac modem nay ho~t d<)ng tren dai tin s6 ngoai 
ph~m vi SU dvng cua cac CUQC g9i tho~i tren cap d6ng va c6 thS cho phep t6c d<) 
truySn du li~u cao hon nhiSu so v&i cac modem 56k hi~n nay. 

M<)t thiSt bi l9c (Spliter) dong vai tro tach tin hi~u di~n tho~i va tin hi~u du 
li~u (data), thiSt bi nay duqc lilp d~t t~i ca phia nguai SU dl,ll1g va phia nha cung d.p 
kSt n6i. Tin hi~u di~n tho~i va tin hi~u DSL duqc l9c va tach rieng bi~t cho phep 
nguai dung cung 1 hie c6 thS nh~ va gui du li~u DSL ma khong hS lam gian do~ 
cac CUQC g9i tho~i. ADLS t~n dvng t6i da kha nang cua cap d6ng di~n tho~i nhung 
v~n khong lam h~n chS dich V\1 di~n tho~i thong thuang. 

Spliter t~o nen 3 kenh thong tin: m<)t kenh tai du li~u xu6ng t6c d<) cao, m<)t 
kenh diy nguqc du li~u v&i t6c d<) trung binh va 1 kenh cho dich V\1 di~n tho~i 
thong thuang. DS dam bao dich V\1 di~n tho~i thong thuang v~n duqc duy tri khi 
tin hi~u ADSL bi gian do~n, kenh tin hi~u tho~i duqc tach rieng khoi modem ky 
thu~t s6 b&i cac thiSt bi l9c. 

2.3. Yeu cftu ciu hinh dBi v6'i khach hang 

- CPU: Pentium 233MHz ho~c cao han (Nen su dvng Pill - 400MHZ tr& len 
dS phvc V\1 cac nhu cfiu vS cac djch vµ da phuong ti~n trgc tuySn) 

- 6 cung: 1 0 GB hoi;ic cao han (Nen su dvng cac 6 cung c6 dung luqng 
20GB dS thu~ ti~n cho vi~c sao luu du li~u da phuang ti~n). 

- RAM : 64 MB tr& len (Nen su dvng RAM 128 MB tr& len) 

- C6ng USB nSu su dvng modem kSt n6i qua c6ng USB 

- Card m~ng l0BaseT/-l0Mbps va cap l0BaseT nSu su dl,ll1g kSt n6i thiSt bi 
dinh tuySn (Router) 

-CD-ROM 

- H~ diSu hanh: Windows95/98/ME/NT4.0/2000 

- Modem chuyen dvng ADSL 

- ThiSt bi l9c tach tin hi~u Spliter. D6i v&i may Macitosh yeu cfiu du hinh 
tuang duang, tuy nhien chua su dvng duqc v&i modem USB. 

2.4. Nhiing uu di~m cu.a ADSL 

-T6c d<) truy nh~p cao: T6c d<) Download: 1,5 - 8 Mbps. Nhanh hon Modem 
dial-up 56Kbps 140 lfin. Nhanh hon truy nh~p ISDN 128Kbps 60 lfin. T6c d<) 
Upload: 64-640 Kbps. 

-T6i uu cho truy nh~p Internet. T6c d<) chiSu xu6ng cao han nhiSu lfin so v&i 
t6c d<) chiSu len. Vira truy nh~p Internet, vira su dvng di~n tho~i. Tin hi~u truySn 
d<)c l~p so v&i tin hi~u tho~i/Fax do d6 cho phep vira truy nh~p Internet, vira su 
dvng di~n tho~i. 
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-KSt nf>i lien tl_lc: Lien ti,,1c gift kSt n6i (Always on) Khong tin hi~u b?n, 
khong thai gian cha. 

-Khong phai quay s6 truy nh?p: Khong phai thµc hi~n vao m?ng/ra m~g. 
Khong phai tra cu&c di~n tho~i n9i h?t. 

-Cu&c phi tuy vao chinh sach cua ISP: Thong thuang c§.u true cu&c theo luu 
luqng sir d1,mg, dung bao nhieu, tra ti~n b§.y nhieu. 

-ThiSt bi dfiu cu6i re. 100 - 150 USD cho m9t may don le. 400- 500 USD 
cho m9t m~ng LAN (10-15 may). 

2.5. Nhrrqc di~m 

- Sµ phµ thu9c cua t6c d9 vao khoang each tu nha thue bao dSn nai d~t t6ng 
dai ADSL (DSLAM). Khoang each cang dai thi t6c d9 d?t duqc cang th§.p. NSu 
khoang each tren 5Km thi t6c d9 se xu6ng du&i lMbps. Tuy nhien, hi~n t?i hfiu hSt 
cac t6ng dai v~ tinh cua nha cung c§.p (nai se d~t cac DSLAM) chi each cac thue 
bao trong ph?m vi du&i 2km. Nhu V?Y, sµ anh huong cua khoang each t&i t6c d9 se 
khong con la v§.n dS 16n. 

- Trong thai gian dfiu cung c§.p dich vµ, nha cung cip dich vµ se khong thS 
dfiu tu cac DSLAM t?i t§.t ca cac t6ng dai di~n tho?i v~ tinh (chi phi r§.t 16n) vi V?Y 
m9t s6 khach hang c6 nhu c~u kh6ng duqc dap ung do chua d~t duqc DSLAM t6i 
t6ng dai di~n tho?i v~ tinh gk nha thue bao. Nhu V?Y, trong thai gian d~u cung 
c§.p dich vµ, dich vµ se chi duqc triSn khai t?i cac thanh ph6 16n, cac khu vµc t?p 
trung nhiSu khach hang tiSm rn1ng. Tuy nhien, khi s6 luqng khach hang tang thi se 
tang cuang s6 luqng DSLAM dS phµc vµ khach hang. 

3. C§u hinh Router ADSL va WLAN 

3.1. Ly thuy~t v€ b(> djnh tuy~n 
a. T6ng quan v€ bQ djnh tuy~n 

B9 dinh tuySn la thiSt bi duqc sir d1,mg tren m?ng dS thµc thi cac 
ho~t d<)ng xir ly truySn tai thong tin tren m?ng. C6 thS xem be) dinh tuySn la m<)t 
thiSt bi may tinh duqc thiSt kS d~c bi~t dS dam duong duqc vai tro xir ly truySn 
tai thong tin tren m?ng cua n6 va do d6 n6 cfing bao g6m cac CPU, trai tim cua 
m9i ho?t d<)ng, b<)nh&ROM, RAM, cac giao tiSp, cac bus du li~u, h~ diSu hanh 
v.v ... 

Chuc nang cua be) dinh tuySn la dinh hu&ng cho cac g6i tin duqc truySn tai 
qua be) dinh tuySn. Tren CO' SO' cac thu?t toan dinh tuySn, thong tin c§.u hinh va 
chuySn giao, cac be) dinh tuySn se quySt dinh hu&ng di t6t nh§.t cho cac g6i tin 
duqc truySn tai qua n6. Be) dinh tuySn con c6 vai tro dS xir ly cac nhu c!u truySn 
tai va chuy Sn d6i giao thuc khac. 

Vai tro cua be) dinh tuySn tren m?ng la dam bao cac kSt n6i lien thong gifra 
cac m?ng v&i nhau, tinh toan va trao d6i cac thong tin lien m ?ng lam can cu cho 
cac be) dinh tuySn ra cac quySt dinh truySn tai thong tin phu hqp v&i c§.u hinh thµc 
tS cua m~ng. Be) dinh tuySn lam vi~c v&i nhiSu cong ngh~ d§.u n6i m~ng di~n r<)ng 
khac nhau nhuFRAME RELAY, X.25, ATM, SONET, ISDN, xDSL. .. dam bao 
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cac nhu d.u kSt n6i mi;i,ng theo nhiSu cac cong ngh~va d9 chufin mvc khac nhau 
ma nSu thiSu vai tro cua b9 dinh tuySn thi khong thS thvc hi~n OUQ'C. 

b. Cac chuc nang chinh ciia b{> djnh tuy~n, tham chi~u mo hinh OSI 
Mo hinh OSI da dugc h9c & chuong 1 g6m 7 l&p trong c16 bao g6m: 
- 3 l&p thm)c vS cac l&p ung d1,mg 
L&p ung d1,mg 
L&p trinh bay 
L&p phien 
- 4 l&p thu9c vS cac l&p truySn thong 
L&p v~n chuySn 
L&p mi;i,ng 
L&p lien kSt du li~u 
L&p v~t ly 
B6i v&i cac l&p truySn thong: 
- L&p v~n chuySn: phan chia / tai thiSt du li~u thanh _cac dong chay du li~u. 

Cac chuc nang chinh bao g6m diSu khiSn dong du li~u, da truy nh~p, quan ly cac 
mi;i,ch ao, phat hi~n va sua 16i. TCP, UDP la hai giao thuc thu9c hQ giao thuc 
Internet (TCP/IP) thu9c vS l&p v~n chuySn nay. 

- L&p mi;i,ng: cung c~p hoi;i,t d9ng djnh tuySn va cac chuc nang lien quan 
khac cho phep kSt hgp cac moi truong lien kSt du li~u khac nhau li;i,i v&i nhau cung 
ti;i,o nen mi;i,ng th6ng nh~t. Cac giao thuc djnh tuySn hoi;i,t d(>ng trong l&p mi;i,ng 
nay. 

- L&p lien kSt du li~u: cung c~p kha nang truySn tai du li~u tu qua moi 
truang truySn d~n v~t ly. M6i d~c takhac nhau cua l&p lien kSt du li~u se c6 cac 
dinh nghfa khac nhau vs giao thuc va cac chufin mvc kSt n6i dam bao truySn tai 
du li~u. 

-?Lay v~t ly: dill} nghfa cac thu9c tinh di~n, ca~ chuc nang, thuong trinh 
dung de ket noi cac thiet bi mi;i,ng &muc v~t ly. M9t so cac thu9c tinh dugc djnh 
nghfa nhu mlrc di~n ap, d6ng b(>, t6c d9 truy Sn tai v~t ly, khoang each truySn tai 
cho phep ... 

Trong moi truong truySn thong, cac thiSt bi truy Sn thong giao tiSp v&i 
nhau thong qua cac hQ giao thuc truySn thong khac nhau dugc xay dvng dva tren 
cac mo hinh chufin OSI nh&m dam bao tinh tuong thich va m& r9ng. Cac giao thuc 
truySn thong thuong dugc chia vao m9t trong b6n nh6m: cac giao thuc mi;i,ng 
C\lC b9, cac giao thlrc mi;i,ng di~n r9ng, giao thuc mi;i,ng va cac giao thuc dinh tuySn. 
Giao thuc mi;i,ng Cl,lC b9 hoi;i,t d9ng tren l&p v~t ly va l&p lien kSt du li~u. Giao thuc 
mi;i,ng di~n r(>ng hoi;i,t d9ng tren 3 l&p du&i cung trong mo hinh OSI. Giao 
thuc dinh tuySn la giao thuc l&p mi;i,ng va d9ng dinh tuy Sn va truy Sn tai du li~u. 
Giao thuc mi;i,ng la cho phep giao tiSp v&i l&p ung d1,mg. 

Vai tro cua bQ djnh tuySn trong moi truang truySn cac kSt nf>i giua cac 
mi;i,ng khac nhau v&i nhiSu giao thu cong ngh~ truy Sn d~ khac nhau. 

Chuc nang chinh cua b9 dinh tuySn la: 
- Dinh tuySn ( routing) 
- ChuySn mi;i,ch cac g6i tin (packet switching) 
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Dinh tuy6n la chuc nang darn bao g6i tin duqc chuySn chinh xac t&i dia chi 
cfrn d6n. ChuySn rn~ch cac g6i tin la chuc nang chuySn rn~ch s6 li~u, truySn tai cac 
g6i tin theo hu&ng da dinh tren ca sa cac dinh tuySn duqc d~t ra. Nhu v~y, tren 
rn6i b9 dinh tuySn, ta phai xay d\l11g m9t bang dinh tuySn, tren d6 chi ro dia chi 
cfin d:Sn va duong di cho n6. B◊ dinh tuySn dva vao dia chi cua g6i tin kSt hqp v&i 
bang dinh tuySn dS chuySn g6i tin di dung d6n dich. Cac g6i tin khong c6 
dung dia chi dich tren bang dinh tuy6n se bi huy. 

Chuc nang dfiu tien cua b9 dinh tuySn la chuc nang dinh tuySn nhu ten g9i 
cua n6 cilng la chuc nang chinh cua b9 dinh tuySn lam vi~c v&i cac giao thuc 
dinh tuy6n. B◊ dinh tuy6n duqc xSp vao cac thiSt bi rn~ng lam vi~c a lap 3, lap 
m~ng. 

Tuang duang chuc nang thiSt bi trong mo hinh -OSI 

Chuc nang khac cua b9 dinh tuySn la cho phep su d\Ulg cac phuang thuc 
truySn thong khac nhau dS d§u n6i di~n r9ng. Chuc nang kSt n6i di~n r9ng 
w AN cua b◊ dinh tuySn la khong thSthiSu dS darn bao vai tro kSt n6i truySn 
thong gifra cac rn~ng v&i nhau. Chuc nang kSt n6i rn~ng Cl,lC b9, b:lt ky b9 din:h 
tuy6n nao cilng cfin c6 chuc nang nay dS darn bao k6t n6i d6n vung dich V\l cua 
rn~ng. B◊ dinh tuySn con c6 cac chuc nang darn bao ho~t d9ng cho cac 
giao thuc rn~ng ma n6 quan ly. 

3.2. Gioi thi~u b{> djnh tuy~n Cisco 
a. Gi6'i thi~u b{> djnh tuy~n Cisco 

Sa luge vS b◊ dinh tuySn 
B◊ dinh tuySn Cisco bao g6rn nhiSu nSn tang phfin cung khac nhau duqc 

thi6t kS xay d\l11g cho phu hqp v&i nhu du va ffil,lC dich SU d1,1ng cua cac giai phap 
khac nhau. Cac chuc nang XU ly ho~t d9ng cua b◊ dinh tuySn Cisco dva tren nSn 
tang c6t loi la h~ diSu hanh IOS. Tuy theo cac nhu cfiu c1,1 thS ma rn9t b◊ dinh 
tuy6n Cisco se cfi~ rn9t rqs c6 cac tinh nang phu h<;p. IOS c6 n!-iiSu phi~n ban 
khac nhau, rn9t so lo~i phan cung rn&i duqc phat trien chi c6 the duqc hotrq bai 
cac IOS phien ban rn&i nh:lt. Cac thanh phful c:lu thanh b9 dinh tuySn 

Hinh 7-1: Cae thanh phin cua bq dfnh tny~n Cisco 
- RAM:Gifr bang dinh tuy~n, ARP Cache, fast-switching cache, packet 

buffer, va la nai ch~y cac file c.iu hinh cho b9 dinh tuySn. flay chinh lanai luu gifr 
file Running-Config, chua c§.u hinh dang ho~t d9ng cua Router. Khi ngung c:lp 
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ngu6n cho be) djnh tuy€n, b9 nh& nay se tµ d9ng giai ph6ng. Tit ca cac 
thong tin trong file Running-Config se bi m it hoan toan. - NVRAM: 
nonvolatile RAM, lanai giustartup/backup configure, khong bimit thong tin khi 
mit ngu6n vao. File Startup-Config duqc luu trong nay dS dam bao khi kh&i 
d9ng l~i, ciu hinh cua b9 dinh tuy€n se duqc tµ d9ng dua vStr~ng thai da luu 
giu trong file. Vi v~y, phai thuang xuyen luu file Running-Config thanh file 
S tartup-Config. 

- Flash:La ROM c6 kha nang xoa, va ghi dqc. La nai chua h~ diSu hanh IOS 
cua b9 dinh tuy€n. Khi kh&i d9ng, b9 dinh tuySn se tµ d9c ROM dS n~p IOS 
tru&c khi n~p file Startup-Config trong NVRAM. 

- ROM:Chua cac chuang trinh tµ d9ng kiSm tra. 
- C6ng Console: Buqc su d\filg dS ciu hinh trµc tiSp b9 djnh tuySn. T6c 

de) du li~u dung cho ciu hinh bing may tinh qua c6ng COM la 9600b/s. Giao -
di~n ra cua c6ng nay la RJ45 female. 

- C6ng AUX: Bugc sud1_mg dS quan ly va ciu hinh cho b9 dinh tuySn 
thong qua modem dµ phong cho c6ng Console. Giao di~n ra cua c6ng nay cung 
la RJ45 female. 

- Cac giao di~n: 

✓ C6ng Ethernet/ Fast Ethernet 

✓ C6ng Serial 

✓ C6ngASYNC ... 

b. M<)t s6 tinh nang ll'll vi~t cua b<) djnh tuy~n Cisco 
- C6 kha nang tich hgp nhiSu chuc nang XU ly tren cung m9t san phim v&i 

vi~c su d1_mg cac module chuc nang thich hqp va IOS thich hgp. 
- DS dang trong vi~c nang cip b9 dinh tuySn Cisco ca vS phftn mSm l~n 

phftn cung do d6 dS dang dap ung cac nhu cftu thay d6i, m& r9ng m~ng, dap ung 
cac nhu cftu phat tri~n va ung d1_mg cong ngh~ m&i. 

- Tuang thich va dS dang m& r9ng cho cac nhu cftu vS da dich vt;t ngay cang 
gia tang tren. 

- Tinh bSn vung, an toan va bao m~t. 
c. M<)t s6 b<) djnh tuy~n Cisco thong d\mg 

- B9 dinh tuySn Cisco 2500 
- B9 dinh tuySn Cisco 2509 
- 01 c6ng console, 01 AUX 
- 02 c6ng serial t6c d9 t&i 2Mbps: k:St n6i leased-line, X.25, Frame Relay ... 
- 01 Ethernet t6c d910Mbps giao di~n ADI: cftn thiSt c6 d§.u chuySn 

RJ45/AUI khi k:St n6i vao cac m~ng switch/hub thong thuang. 
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ffinh 7-2: Bq djnh tuy~n Cisco 2501 
- 01 c6ng Async cho phep kSt n6i dSn 08 modem V34N90. Su d1;mg mot 

cap kSt n6i Octal dS kSt n6i -cac modem dSn b9 dinh tuySn. 
- B9 dinh tuySn Cisco 2501 
- 01 c6ng console, 01 AUX 
- 02 c6ng serial t6c d9 t&i 2Mbps: kSt n6i leased-line, X.25, Frame 

Relay ... 
- 01 Ethernet t6c d910 Mbps giao di~n AUI: dm thiSt c6 diu chuySn 

RJ45/ AUI khi kSt n6i vao cac m~ng switch/hub thong thuang Cisco da ngung san 
xuilt cac b9 dinh tuy@n Cisco dong 2500. 

B9 dinh tuySn Cisco 1600 

ffinh 7-3: Bg djnb tuy~n Cisco 1601 

- B9 dinh tuySn Cisco 1601 
- 01 c6ng console 
- 01 c6ng serial t6c d9 t&i 2Mbps: kSt n6i leased-line, X.25, Frame 

Relay ... 
- 01 Ethernet t6c d910Mbps giao di~n AUI va RJ48 (Female Socket for 

RJ45 connector) 
- 01 serial slot: c6 thS su dvng cho c6ng Serial thu 2, card ISDN BRI 

Hinh 7-4: Bo ctinh tuv,n Cisco 1603 
.. ii\ • ~ 

- B9 dinh tuySn Cisco 1603 
- 01 c6ng console 
- 01 c6ng ISDN BRI giao di~n S/T: kSt n6i ISDN t6c d92B+D, khi su dvng 

& Vi~t nam cin c6 them m9t b9 tiSp hqp NTl dS dilu n6i vao m~ng ISDN. 
- 01 Ethernet t6c d9l0Mbps giao di~n AUI va RJ48 (Female Socket for 

RJ45 connector) 
- 01 serial slot: c6 thS su dvng cho c6ng Serial, card ISDN BRI 
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BQ dfnh tuy,n Cisco 1700 
►~ .. ,,-~~;Jj,O:, '•· 

Hinh 7-5: Bo dilnh tu:r~n Cisco 1721 -~ .. .. "' 

- B9 dinh tuySn Cisco 1 721 
- 01 cbng console, 01 AUX 
- 01 FastEthernett6c d910/100Mbps giao di~n RJ48 (Female Socket for 

RJ45 connector) 
- 02 WAN slot: c6 th6 su d1,mg cho cbng Serial, card ISDN BRI... 

_. •• ,.,, ,_t 

f',i""---~i~'":.-:""'°:~.,,,,d 

('I 
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Hinh 7-6 : Bo dilnh tuv@n Cisco 1751 "' .. .,,. 

- B9 dinh tuySn Cisco 1751 
- 01 cbng console, 01 AUX 
- 01 FastEthemet t6c d910/100Mbps giao di~n RJ48 (Female Socket for 

RJ45 connector) 
- 02 WAN slot: c6 th6 su d1,mg cho cbng Serial, card ISDN BRI ... 
- 01 Voice slot: chi cho phep dlm cac card voice 
BQ djnh tuy~n-~t~~~}_~9Q. ____ ____ _ 

Hinh 7-7: Bg dinh tuy~n Cisco 2610 
- B9 dinh tuySn Cisco 2610 
- 01 cbng console, 0lAUX 
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- 01 Ethernet t6c d(H0Mbps giao di~n RJ48 (Fern.ale Socket for RJ45 
connector) 

- 02 serial slot: c6 th8 su d1,mg cho c6ng Serial, card ISDN BRI, card 
voice ... 

- 01 network module slot: c6 thS su dµng module Async, Sync/ Async, 
Channelized El, PRI ... 

Hinh 7..;8: Bo dinh b.l:'!l~Il Cisco 2621 
... • ta "" 

- BQ dinh tuySn Cisco 2621 
- 01 c6ng console, 0lAUX 
- 02 FastEthemet t6c d910/100Mbps giao di~n RJ48 (Female Socket for 
RJ45 connector) 
- 02 serial slot: c6 thS su dµng cho c6ng Serial, card ISDN BRI, card voice ... 
- 01 network module slot: c6 thS su d1,mg module Async, Sync/ Async, 

Channelized El, PRI ... 
BQ dinh tuy~n Cisco 3600 

" IDnh7-9: Bq dlnh b1y~n Cisco 3620 
- B<) dinh tuySn 3620 
- 01 c6ng console, 0lAUX 
- PCMCIA slot 
- 02 network module slot: c6 thS su dµng module Async, Sync/ Async, 

Channelized El, PRI, Ethemet/FastEthemet, Voice, VPN ... 
- Khi kSt n6i v&i m~ng LAN cin thiSt c6 m<)t Network module c6 c6ng 

Ethemet/F astEthemet. 
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ffinh 7:..10: B(i dinh tuy@n Cisco 3661 
- Be) dinh tuy@n 3 661 
- 01 c6ng console, 0lAUX 
- PCMCIA slot 
- 01 FastEthemet t6c de) 1 00Mbps 
- 06 network module slot: c6 th~ su d1,mg module Async, Sync/ Async, 

Channelized El, PRI, Ethemet/FastEthemet, Voice, VPN ... 
- 02 module ngu6n, h6 trq va dl,l' phong liin nhau, dam bao vS m~\t cung c~p 

ngu6n di~n cho be) dinh tuy@n. C6 thS thay thSmodule ngu6n ma khong cAn phai tit 
di~n toan be) be) dinh tuy@n. 

3.3. Cftu hinh b(> djnh tuy~n 
Be) dinh tuySn la m<)t thiSt bi may tinh duqc thiSt k@ d~c bi~t d~ dam 

duang duqc vai tro xu ly tmySn tai thong tin tren m~ng. N 6 duqc thiSt kS baog6m 
cac phAn tu khong thS thiSu nhu CPU, be) nh& ROM, RAM, cac bus du li~u, h~ 
diSu hanh. Cac ph§n tu khac tuy theo nhu cAu SU d1,mg c6 thS c6 ho~c khong bao 
g6m cac giao ti@p, cac module va cac tinh nang d~c bi~t cua h~ diSu hanh. 

CPU: diSu khiSn m9i ho~t d<)ng cua be) djnh tuySn tren ca s& cac h~ th6ng 
chuang trinh thl,l'c thi cua h~ diSu hanh. 

ROM: chua cac chuang trinh tl,l' d<)ng kiSm tra va c6 thS c6 thanh phin ca 
ban nh~t sao cho be) djnh tuySn c6 thS thl,l'c thi duqc m<)t s6 ho~t d<)ng t6i thiSu 
ngay ca khi khong c6 h~ diSu hanh hay h~ diSu hanh bi hong. 

RAM:giu cac bang dinh tuySn, cac vung d~m, t~p tin c~u hinh khi ch~y, cac 
thong s6 dam bao ho~t d<)ng cua be) dinh tuySn khac. 

Flash:la thiSt bi nh&/ luu tru c6 kha nang xoa va ghi duqc, khong m~t du 
li~u khi cit ngu6n. H~ diSu hanh cua b9 dinh tuySn duqc chua a day. Tuy thu9c 
cac b9 dinh tuySn khac nhau, h~ diSu hanh se duqc ch~y tfl,l'c tiSp tu Flash hay 
duqc gian ra RAM tru&c khi ch~y. T~p tin c~u hinh cfing c6 thS duqc luu tru trong 
Flash. 

H~ diSu hanh: dam duang ho~t d9ng cua b9 dinh tuySn. H~ diSu hanh 
cua cac b9 dinh tuySn khac nhau c6 cac chuc nang khac nhau va thuong duqc 
thiSt kS khac nhau. M6i b9 dinh tuySn co thS ch~y r~t nhiSu h~ diSu hanh khac 
nhau tuy thu9c vao nhu ciu su d\mg c1,1 thS, cac chuc nang cin thiSt phai c6 cua b9 
dinh tuySn va cac thanh phful phin cung c6 trong b9 dinh tuySn. Cac thanh phin 
ph~n cung m&i yeu ciu c6 sl,l' nang c~p vS h~ diSu hanh. Cac tinh nang d~c bi~t 
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duqc cung cip trong cac ban nang cip rieng cua h? diSu hanh. Cac giao tiSp:b9 
dinh tuySn c6 nhiSu cac giao tiSp trong d6 chu ySu bao g6m: 

- Giao ti~p WAN: dam bao cho cac kSt n6i di?n· r(mg thong qua cac 
phuang thuc truySn thong khac nhau nhu leased-line, Frame Relay, X.25, 
ISDN, ATM, xDSL ... Cac giao tiSp WAN cho phep b9 dinh tuySn kSt n6i theo 
nhiSu cac giao di?n va t6c de) khac nhau: V.35, X.21, G.703, El, E3, cap quang 
v.v ... 

- Giao tiSp LAN: dam bao cho cac kSt n6i m~ng C\lC be), kSt n6i dSn cac 
vung cung cip dich V\l tren m ~mg. Cac giao tiSp LAN thong dl,lng: Ethernet, 
FastEthernet, GigaEthernet, cap quang. 

4. K~t hQ'P ADSL va WLAN 

4.1. Gioi thi~u 
Hi?n nay may in tren m~ng cung la m9t tai nguyen vi~c chia se cua m~ng 

cho nguai su dl,lng. Tuy cac may in dang ngay cang re di nhung v6i nhu ciu vS 
chit luQ'llg dang ngay m9t cao thi vi~c chia se cac may in dit tiSn tren m~ng v~n 
dang d.n thiSt. Windows NT la m<)t h~ diSu hanh m~ng ma bit ky may 
tinh Windows NT nao cung c6 thS cung cip cac dich V\lin in cho nguai su dl,lng 
trongm~ng. 

Khi chia se m(>t may in tren m~ng ( cho nhiSu nguai c6 thS cung su dl,lng) 
chung ta ck phai giai quySt nhung v§n dS sau : 

✓ May in khong lam duqc 2vi?c m<)tluc, nSu phai nh~n cung m9t luc thi se c6 
va ch~m, do v~y m~ng phai c6 ca chS sip xSp cong vi~c sao cho may in c6 
thS thµc hi~n m<)t each 1§.n luqt cac cong vi~c in. 

✓ Cac cong vi~c in duqc thµc hi?n b&i nhfing nguai su d\lllg khac nhau c6 thS 
dn nhung muc de) uu tien khac nhau va h~ th6ng quan ly in d.n c6 kha 
nang thµc hi?n diSu nay. 

4.2. CO' ch~ in trong m~ng 

Thong thuang may in m~ng duqc quan ly thong qua m<)t may chu ma tren 
d6 thµc hi~n nhi~m V\l quan ly cac cong vi~c in, may chu d6 thuang duqc g<;>i la 
may chu in (Print server) va ch~y chuang trinh quan ly in. Windows NT cho 
phep cai d~t may in t~i bit cu dau tren m~ng, m6i m9t may c6 cai d~t Windows 
NT dSu c6 thS thµc hi~n nhi~m V\l may chu in. N6 c6 thS quan ly may in gin trµc 
tiSp vao n6 hay m<)t may in gin vao may khac tren m~ng. 

BS giai quy St nhung vin dS d~t ra v6i cong vi~c in tren m~ng Windows 
NT su dl,lng ky thu~t g<;>i la Spooling ma chu ySu nhu sau: 

- Khi nguai su dl,lng quySt dinh thµc hi~n m<)t cong vi~c in thi cong vi?c in 
d6 khong trµc tiSp gui ra may in ma n6 duqc dijt trong m 9t file t~i may chu in. d 
day vi?c thµc hi~n gi6ng nhu hang dqi r~p hat, n6 la m<)t vung luu tru cac cong 
vi?c in va c6 nhi~m V\l ngan ch~ xung d<)t khi cac user chi xuit d6ng thai ra may 
m. 
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- May chu in duy tri cac hang dqi d6 dt giu cac cong vi~c in va dua 
chung t&i may in ngay khi c6 thS. Trong khi d6 nguai SU d1,mg c6 thS lam tiSpcong 
vi~c ngay khi cong vi~c in duqc dt vao hang dqi. 

- Khi may in ranh may chuin se chuytbn Iin luqt cac cong vi~c in dang dung 
dqi trong hang t&i may in. T~i day may chu in phai c6 m9t kha nang luu tru du 
li~u Ian d6 c6 thS luu tru nhi~u cong vi~c in m9t luc va ck phai c6 k:ha nang dap 
trng nhung yeu clu da d~g cua cac cong vi~c in. 

86 giai quySt vAn d~niy sinh v&i may in trong m~g Windows NT tiSn 
hanh phan bi~t giua may in v~t ly g9i la Printing device va m9t thµc th6 logic 
cua may in g9i la logic printer. May in logic duqc sud1;mg d6 ki6m soat cac tac V\-l 

sau day: 

- Cong vi~c in duqc g&i di dau. 

- Cong vi~c in An g&i di khi nao. 

- Thu tµ uu tien cua cac tac V\-l in. 

Nguai su d1,mg in ra spool thong qua vi~c in ra may in logic, h9su d1.,mg may 
in logic nhu la may in dang duqc gin la may cua h9 nhung thµc sµ cac du li~u 
duqc in ra may in logic duqc chuytbn cho m~ng va qua d6 dSn may chu in tru&c khi 
duqc dua ra may in m~ng. 

ffinh 7.11: ~lay ehu in Ya spool 

May chu in se lien kSt cac may in logic v&i may in v~t ly, n6 phai dam bao 
cac cong vi~c in phai duqc dua dung dSn may in v~t ly. T~i day c6 3 truang hqp c6 
thS d6i v&i m6i quan h~ giua may in logic va may in v~t ly 

- M9t may in logic lien kSt v&i m9t may in v~t ly. 

- Nhi~u may in logic lien kSt v&i m9t may in v~t ly. 

- M9t may in logic lien kSt v&i nhi~u may in v~t ly. 
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NSu Server chua cai d~t may in logic, ta phai cai d~t may in logic tuang 
(mg v&i m9t may in thµc tS cho Server. Vao menu Start, ch9n Settings, ch9n 
Printers, ch9n Add Printer nhu: 

H9p sau d6 h9p h9i tho~i Add printerwinzar hi~n ra 
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Jbi$ ~ar1.f wi heJifJ ~ fo install~ p!J'lter ormal&e _, 
printer comeciiorl quickly arid ea:si{\t This :t~inter Vii be 
m,31agedb;: .· .· · 

{i" :'"icooi"'tieii , . ltilL ...... Jt_, ... 
Alf seti:ir;is will btrman.aged arid ~Mgtieti (!fl nw 
compw,r. . . . . 

.. ,, . 

C~t t1;1a printer or1aootrier,~i.Al s~for 
l/"iit prlnt~r ari;, ~ana~, hjl :a prinhewer that has: been set 
.tip by j!1'1,3dmmt1atpi: ·, 

- Ch9n My Computer nSu may in cua chung ta kh6ng c6 card m~ng va duqc 
nf>i trµc tiSp vao Server. 

- Ch9n Network printer server nSu may in cua chung ta nf>i trµc tiSp vao 
m~ng. 

- Ch9n Next, ch9n c6ng nf>i v&i may in (thuong la LPTl ). Ch9n ten hang san 
xu.it va lo~i may in ta dang dung, ch9n Next, ta phai tra lai them vai cau hoi ph\l 
nhu ta c6 muf>n in trang test kh6ng? C6 muf>n d~t may in nay la ng~m dinh kh6ng? 

Sau khi cai d~t, chung ta se th.ly xu.it hi~n them biSu tuqng may in ma wa 
duqc cai d~t trong khung may in. Chung ta phai cho phep dung chung may in nay 
bing each lµa ch9n may in d6 Trong khung Printers 

I 
II I·,-,,,.,· l!!lliU3 

"l-'lifillUl ... 
OJFFL 

- Ta nh&p chu{>t phai vao ten may in d6, ch9n Sharingnhuhinh sau: 
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Khung Printer properties hi~n ra cho chung ta nh~p cac thong s6 nhu: ten 
may in logic (Share namem), cac tinh ch.it khac nhu vS an toan. ma chung ta mu6n 
khi ph1,1c Vl,l mi;mg. 

- Cu6i cung chc_m OK, luc nay, ta se thfiy & du&i biSu tm;mg may in c6 ban 
tay da chung to may in nay da duqc phep dung chung. NSu tren Server cai d~t 
nhiSu lo~i may in v&i nhiSu chS d<) khac nhau, ta c6 thS chc_m may in ng~m dinh 
bing each danh d&u vao mvc Set As Default. 

- DSmay tr~m c6 thS in duqc qua Server, nSu chua cai d~t chung ta phai 
cai may in nhu sau: nhiip dup vao ten Server c6 n6i v&i may in~ khung Shared 
Printers se hi~n ra danh sach cac may in da cai tren Server, chung ta ch9n ten may 
in dn n6i r6i bftm OK. 

Quay tr& l~i khung man hinh Print Manager chung ta nhin thfty thong bao 
may in nay da duqc phep su dvng. Thoat ra khoi Print Managerva chung ta c6 
thS in qua may in m~ng tren bit cum(>t phln mSm nao tren Windows nhuWinword, 
Excel, v.v ... 

B.it ky may tinh Windows NT c6 thS duqc c.iu hinh nhu la m9t print server. 

Tuy nhien chi c6 nhung nguai la thanh vien cu.a nhfrng nh6m sau day 
m&i co quysn t~o ra cac may in: 

-Administrator (NT Worstation and Server). 

- Server Operator (NT Server). 

- Print Operator (NT Server). 

,. Power Users (NT Worstation). 

4.3. Bao mit ciia may in 

Windows NT c6 cac muc d<) bao m~t trong in .in nhu sau: 

- QuySn s& huu may in (Ownership) :nguai su dvng t~o ra m<)t may in chinh 
la nguai chu s& huu may in d6 va c6 toan quySn tren t.it ca cac thu<)c tinh cua may 
in logic. Nguai chu s& huu may in c6 thS gan quySn cho nhfrng nguai dung khac 
quan ly tai li~u hay toan quySn diSu khiSn vi~c in in. M9t nguai su d\lllg c6 toan 
quySn thi h9toan quySn SO' huu may in logic d6. 
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- Quan ly thu9c tinh may in (Permissions):quySn quan ly may in bao g6m 4 
' quyen sau: 

• No access:khong duqc phep truy c~p. 

• Print:in 

• Manage document:quan ly van ban, c6 kha nang thµc hi~n cac thao tac: 
DiSu khiSn kh&i d~t tai li~u, Ngung, ph1,1c h6i, kh&i d9ng lc:1-i,va x6a cac tai li~u. 

• Full control:toan quySn diSu khiSn, thµc hi~n cac quySn quan ly tai li~u 
va cac quySn sau day: 

✓ Thay d6i tr~t tµ in in tai li~u. 

✓ Ngung, tbng hqp lc:1-i,che diu cac may in logic. 

✓ Thay d6i thu9c tinh cua may in logic. 

✓ Huy cac may in logic. 

✓ Thay d6i quySn cua may in logic 

C6 thS xem tai li~u a may in logic va quan ly ch(mg theo nhiSu each. 
Nguai su d1,1ng luon quan ly duqc tit ca cac tai li~u ma h9tc:1-o ra. DS quan ly duqc 
cac tai li~u cua cac nguai su d1,1ng khac, phai la nguai chu s& huu cua may in logic 
hay la thanh vien cua cac nh6m: 

✓ Administrator. 

✓ Server Operator 

✓ Print operator. 

Bit ky m9t may in nao cfing c6 thS lam vi~c trong moi truang mc:1-ng 
nhung diSu quan tr<;>ng la xem xet chu ky lam vi~c ( duty cycle )cua may in. 

NghTa la phai xem xet s6 luqng trang in t6i da ma may in c6 thS in ra trong 
m9t khoang thai gian nhit dinh. 

Cac may in duqc thiSt kS cho mc:1-ng thuang c6 chu ky lam vi~c ( duty 
cycle) cao. Cac may in c6 thS g&n vao bit cu nai dau.tren mc:1-ng. Cong vi~c in 
khong phu thu9c vao cac thiSt bi ph~n cung hay cac thiSt bi kSt n6i ma do duqc 
quan ly b&i m9t print server va du li~u duqc chuySn v~n tren mc:1-ng. 

CHUONG8:CACPHUONGPHAPKHACPHVCSVC6 
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1. Cac Sl}:' c6 m~ng 

1.1. Gioi thi~u 

Tru&c khi tim hiSu cac vftn d@ lien quan dSn phuong thuc pha ho~i va cac 
bi~n phap bao v~ ding nhu thiSt l~p cac chinh sach v@ bao m~t, ph§n sau day se 
trinh bay m<)t s6 khai ni~m lien quan dSn bao m~t thong tin tren m~ng futemet. 

1.2. Cac 16 h6ng va phmrng thuc t§n C\IDg m~ng chu y~u 

a. Cac 16 h6ng bao m~t: 

Cac 16 h6ng bao m~t la nhung diSm ySu kem tren h~ th6ng ho~c in chua 
trong m<)t dich V\l ma dµa vao do ke tftn cong c6 thS xam nh~p trai phep dS thµc 
hj~n cac hanh d<)ng pha ho~i ho~c chiSm do~t tai nguyen bftt hqp phap. 

Nguyen nhan gay ra nhung 16 h6ng bao m~t la khac nhau: c6 thS do 16i cua 
ban than h~ th6ng, ho~c ph§.n m@m cung cftp, ho~c do nguai quan tri ySu kem 
khong hiSu sau sic cac dich V\l cung cftp ... 

Muc de) anh huong cua cac 16 h6ng la khac nhau. C6 nhung 16 h6ng chi 
anh huong t&i chftt lm;mg dich vµ cung cftp, c6 nhung 16 h6ng anh hm:mg nghiem 
tn;mg t&i toan be) h~ th6ng ... 

DBi hrqng t~n cong m~ng (Intruder): 

La nhfmg ca nhan ho~c cac t6chuc SU di,mg cac kiSn thuc v@ m~ng va cac 
c6ng c1,1 pha ho?i (ph§.n m@m ho~c ph§.n cung) dS do tim cac diSm ySu, 16 h6ng 
bao m~t tren h~ th6ng, thµc hi~n cac ho<;tt d<)ng xam nh~p va chiSm do?t tai 
nguyen ID?ng trai phep. 

M<)t s6 d6i tuqng tin c6ng m?ng la: 

- Hacker: La nhfrng ke xam nh~p vao m?ng trai phep bing each su d1,1ng cac 
c6ng Cl,l pha m~t khftu ho~c khai thac cac diSm ySu cua cac thanh ph§.n truy nh~p 
tren h~ th6ng 

- Masquerader: La nhung ke gia m?o thong tin tren m?ng. M<)t s6 hinh thuc 
gia ill?O nhu gia ill?O dia chi IP' ten mi@n, dinh danh nguai dung ... 

- Eavesdropping: La nhung d6i tuqng nghe tr<)m thong tin tren m?ng, su 
dl,lllg cac cong Cl) sniffer; sau d6 dung cac cong Cl) phan tich va debug dS lfiy duqc 
cac thong tin c6 gia tri 

Nhfrng d6i tuqng tftn cong m?ng c6 thS nhim nhi@u mvc dich khac nhau: 
nhu an cip nhfrng thong tin c6 gia tri v@ kinh tS, pha ho?i h~ th6ng ID?ng c6 chu 
dinh, ho~c ding c6 thS chi la nhung hanh d<)ng vo y thuc, thu nghi~m cac 
chuong trinh khong kiSm tra cAn th~n ... 

b. M<)t s6 phmrng thrrc t§n cong m~ng 

C6 thS tin cong m?ng theo m<)t trong cac hinh thuc sau day: 
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- Dµa vao nhung 16 h6ng bao m~t tren m~ng: Nhung 16 h6ng nay c6 thS la 
cac diSm ySu cua dich vµ mah~ th6ng d6 cung d.p; Vi d1,1 nhung ke tftn cong lgi 
d1,1ng cac di Sm ySu trong cac dich vµ mail, ftp, web . .. dS xam nh~p va pha ho~i 

M;,,i~<-rnl.> 
il'niiC'-

llb,lt1t:\'. 
, Fh'.'11,r.ir 

ffinh 8-1- Cac hhm thlrC tin L'Ong mfng 

- Su d\lllg cac cong Cl,l dS pha ho~i: Vi d1,1 SU d1,1ng cac chuang trinh pha 
khoa m~t kh&u dS truy nh~p vao h~ th6ng bftt hgp phap; Lan truySn virus tren h~ 
th6ng; cai d~t cac do~n ma bftt hgp phap vao m(>t s6 chuang trinh. 

- Nhung ke tftn cong m~ng cilng c6 th@ kSt hgp ca 2 hinh thuc tren v&i 
nhau dS d~t dugc m1,1c dich. 

- Muc 1 (Level 1): Tftn c1,1ng vao m(>t s6 dich vµ m~ng: nhuWeb, Email, d~n 
dSn cac nguy CO' 19 cac thong tin vs cftu hinh m~ng. Cac hinh thuc tftn cong & muc 
nay c1,1 th@ dµng DoS ho~c spam mail. 

- Muc 2 (Level 2): Ke pha ho~i dµng tai khoang cua nguai dµng hgp phap 
dS chiSm do~t tai nguyen h~ th6ng; (Dµa vao cac phuang thuc tftn cong nhu be 
kh6a, danh d.p m~t kh&u ... ); ke pha ho~i Cl,l thS thay d6i quy Sn truy nh~p 
h~ th6ng qua cac 16 h6ng bao m~t ho~c d9c cac thong tin trong t~p tin lien quan 
dSn truy nh~p h~ th6ng nhu/etc/passwd 

- TuMuc 3 dSn muc 5: Ke pha ho~i khong SU d1,1ng quySn cua nguai dµng 
thong thuang; ma c6 them m(>t s6 quySn cao han d6i v&i h~ th6ng; nhu quySn kich 
ho~t m(>t s6 dich vµ; xem x(>t cac thong tin khac tren h~ th6ng 

- Muc 6: Ketftn cong chi Sm dugc quySn root tren h~ th6ng. 

1.3. M<)t s6 di~m y~u cua h~ th6ng 

Cac 16 h6ng bao m~t h~ th6ng la cac di@m ySu c6 thSt~o ra sµ ngung tr~ cua 
dich vµ, them quy Sn d6i v&i nguai su d1,1ng ho~c cho phep cac truy nh~p khong 
hgp phap vao h~ th6ng. Cac 16 h6ng t6n t~i trong cac dich vµ nhu Sendmail, 
W eb,Ftp . . . va trong h~ di Su hanh m~ng nhu trong Windows NT, Windows 
95, UNIX; ho~c trong cac ung d1,1ng. 
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Cac loc;ti 16 h6ng bao m~t tren m9t h~ th6ng duqc chia nhu sau: 

L6 h6ng lo~i C: cho phep thµc hi~n cac phuong thuc tful cong theo kiSu tu 
ch6i dich V\l DoS (Dinal of Services). Muc nguy hiSm th&p, chi anh hu6ng ch§.t 
luqng dich V\l, c6 thS lam ngung tr~, gian do~n h~ thf>ng, khong pha hong du li~u 
ho~c chiSm quySn truy nh~p. 

L6 h6ng lo~i B: cho phep nguai su d1_mg c6 them cac quySn tren h~ th6ng 
ma khong cful thµc hi~n kiSm tra tinh hqp I~. Muc d9 nguy hiSm trung binh, 
nhung 16 h6ng nay thuang c6 trong cac (mg d1_,mg tren h~ th6ng, c6 thS d[n dSn 
ho~c 19 thong tin yeu du bao m~t. 

L6 h6ng lo~i A: Cac 16 h6ng nay cho phep nguai su dl_-l11g 6 ngoai cho thS 
truy nh~p vao h~ thf>ng b§,t hqp phap. L6 h6ng r&t nguy hiSm, c6 thS lam pha huy 
toan b9 h~ th6ng. . 

1.4. Cac mfrc bao v~ an toan m~ng 

Vi khong c6 m9t giai phap an toan tuy~t df>i nen nguai ta thuang phai su 
di,mg d6ng thai nhiSu muc bao v~ khac nhau t~o thanh nhiSu 16-p "rao ch~n" d6i v6i 
cac ho~t d9ng xam ph~m. Vi~c bao v~ thong tin tren m~ng chuy Su la bao v~ thong 
tin cAt gift trong cac may tinh, d~c bi~t la trong cac server cua m~ng. Hinh sau mo 
ta cac lap rao ch~n thong d1,mg hi~n nay dS bao v~ thong tin t~i cac tr~m cua m~ng 

Hinh 8-2: Cac mi'i1: di) bao vf m;tn;g 

Nhu minh ho~ trong hinh tren, cac l&p bao v~ thong tin tren m~ng g6m: 

- Lap bao v~ trong Cung la quy Sn truy nh~p nh&m kiSm soat cac tai 
nguyen ( & day la thong tin) cua m~ng va quySn h~n ( c6 thS thµc hi~n nhfrng 
thao tac gi) tren tai nguyen do. Hi~n nay vi~c kiSm soat & muc nay duqc 
ap d1_,mg sau nh&t d6i v6i t~p 

- L&p bao v~ tiSp theo la h~n chS theo tai khoan truy nh~p g6m dang ky ten/ 
va m~t khAu tuong ung. Day la phuong phap bao v~ ph6 biSn nh&t vi n6 don gian, 
it tf>n kem va cfing rAt c6 hi~u qua. M6i nguai su d1,mg mu6n truy nh~p duqc 
vao m~ng SU dµng cac tai nguyen dSu phai c6 dang ky ten va m~t khAu. Nguai 
quan tri h~ th6ng c6 trach nhi~m quan ly, kiSm soat m9i ho~t d9ng cua m~ng va 
xac djnh quySn truy nh~p cua nhfrng ngum su dµng khac tuy theo thm gian va 
khong gian. 
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- L&p thu ba la su d1,1ng cac phuong phap ma hoa ( encryption). Du li~u duqc 
biSn d6i tu d~,mg "d9c duqc" sang d<;1,ng khong "d9c duqc" theo rn9t thu~t toan 
nao d6. Chung ta se xern xet cac phuong thuc va cac thu~t toan ma hoa hi~n 
duqc su dl)llg ph6 biSn & phln du&i day. 

- Lap thu tu la bao v~v~t ly (physical protection) nh&rn ngan can cac truy 
nh~p v~t ly bit hqp phap vao h~ th6ng. Thucmg dung cac bi~n phap truySn th6ng 
nhu ngan cirn nguai khong c6 nhi~rn V\l vao phong d~t may, dung h~ th6ng 
khoa tren may tinh, cai d~t cac h~ th6ng bao d9ng khi c6 truy nh~p vao h~ th6ng ... 

- Lap thu narn: Cai d~t cac h~ th6ng buc tuang lua (firewall), nh&rn ngan 
ch~ cac tharn nh~p trai phep va cho phep l9c cac g6i tin ma ta khong rnu6n gui di 
ho~c nh~n vao vi rn9t ly do nao d6. 

2. Ti~il trinh khi\c phl}C S\f c6 

2.1. Cac bi~n phap bao v~ m~ng may tinh 

Thµc tS khong c6 bi~n phap hfru hi~u nao darn bao an toan tuy~t d6i cho 
rn<;1,ng. H~ th6ng bao v~ du c6 chilc chiln dSn dau thi cfing c6 h'.ic bi vo hi~u hoa b&i 
nhfrng ke pha ho<;1,i dieu luy ~n. C6 nhiSu bi~n phap darn bao an ninh rn<;1,ng. 

a. T6ng quan v~ bao v~ thong tin bing m~t ma (Cryptography) 

M~t ma la qua trinh chuySn d6i thong tin g6c sang d<;1,ng ma h6a 
(Encryption). C6 hai each tiSp c~n dS bao v~ thong tin b&ng rn~t ma: theo duang 
truy Sn (Link Oriented Security) va tu rnut dSn-rnut (End-to-End). Trang each thu 
nhit, thong tin duqc ma hoa dS bao v~ tren duang truySn giua 2 nut khong quan 
tarn dSn ngu6n va dich cua thong tin d6. Uu diSrn cua each nay la c6 thS bi rn~t 
duqc lu6ng thong tin gi ua ngu6n va dich va c6 thS ngan ch~n duqc toan b9 cac vi 
ph<;1,rn nh&rn phan tich thong tin tren rn<;1,ng. Nhuqc diSrn la vi thong tin chi duqc 
ma hoa tren duang truySn nen doi h6i cac nut phai duqc bao v~ t6t. 

Nguqc l<;1,i, trong each thu hai, thong tin duqc bao v~ tren toan duang di tu 
ngu6n t&i dich. Thong tin duqc ma hoa ngay khi rn&i duqc t<;1,o ra va chi duqc 
giai ma khi dSn dich. U u di Sm cua ti Sp c~n nay la nguai SU d1,1ng c6 thS dung n6 
ma khong anh hu&ng gi dSn nguai sud1,1ng khac. Nhuqc diSrn cua phuong phap la 
chi c6 du li~u nguai SU d1,1ng duqc ma hoa, con thong tin diSu khiSn phai giu 
nguyen dS c6 thS XU ly t<;1,i cac node. Giai thu~t DES ma hoa cac kh6i 64 bits cua 
van ban g6c thanh 64 bits van ban rn~t b&ng rn9t khoa. Khoa g6rn 64 bits trong d6 
56 bits duqc dung ma hoa va 8 bits con 1<;1-i duqc dung dS kiSrn soat 16i. M9t kh6i 
du li~u cln ma hoa se phai trai qua 3 qua trinh XU ly: Hoan vi kh&i diu, tinh toan 
ph1,1 thu9c khoa va hoan vi dao nguqc hoan vi kh&i diu. Kh6a K Ban ro Ban ma 
M~t ma Giai ma Ban ro ban diu 

Phuong phap su d1,1ng khoa cong khai (Public key): Cac phuong phap rn~t 
ma chi dung rn9t khoa cho ca ma hoa lfin giai ma doi h6i nguai gui va nguai nh~n 
phai biSt khoa va giu bi rn~t. T6n t<;1,i chinh cua cac phuong phap nay la lam thS 
nao dS phan ph6i khoa rn 9t each an toan, d~c bi~t trong rnoi truang nhiSu 
nguai su d1,1ng. 
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BS khilc phl,lC, ngucri ta thuong SU dl,lng phuong phap ma hoa 2 khoa, m9t 
khoa c6ng k.hai dS ma hoa va mot ma bi m~t dS giai ma. M~c du hai khoa nay 
thµc hi~n cac thao tac nguqc nhau nhung k.hong thS suy ra khoa bi m~t tu k.hoa 
cong k.hai va nguqc lr;li nhcr cac ham toan h9c d~c bi~t gQi la cac ham s~p biy m9t 
chiSu (trap door one-way functions). D~c diSm cac ham nay la phai biSt 
duqc each xay dµng ham thi m&i c6 thS suy ra duqc nghich dao cua n6. Giai thu~t 
RSA dµa tren nh~n xet sau: phan tich ra thua s6 cua tich cua 2 s6 nguyen t6 nit 16n 
cµc ky k.h6 khan. Vi v~y, tich cua 2 s6 nguyen t6 c6 thS c6ng k.hai, con 2 s6nguyen 
t6 Ian c6 thS dung dS t~o k.hoa giai ma ma k.hong SQ' bi mllt an toan. 

Trong giai thu~t RSA m 6i tr~m lµa ch9n ngiu nhien 2 s6 nguyen t6 Ian p va 
q va nhan chung v6i nhau dS c6 tich n=pq (p va q duqc gifr bi m~t). 

2.2. T6ng quan v~ h~ th&ng Firewall. 

Firewall la m9t h~ th6ng dung dS tang cuang k.h6ng chS truy xullt, phong 
ngua d9t nh~p ben ngoai vao h~ th6ng SU dl,lng tai nguyen cua mr;lng m9t each phi 
phap. Tllt ca thong tin dSn va di nhit thiSt phai di qua Firewall va chiu SlJ kiSm 
tra cua buc tucrng lua. N6i chung Firewall c6 5 chuc niing Ian sau: 

1. L9c g6i dfrli~u di vao/ra m r;lng lu6i. 

2. Quan ly hanh vi khai thac di vao/ra m~ng lu6i 

3. N giin ch~ m9t hanh vi nao d6. 

4. Ghi chep n9i dung tin tuc va hor;lt d9ng thong qua buc tuang lua. 

5. TiSn hanh do thugiam sat va canh bao sµtftn c6ng d6i v6i mr;lng lu6i. 

U' u di Sm va nhuqc di Sm cua buc tucrng lua: 

U u diSm chu ySu cua vi~c su dl,lng Firewall dS bao v~ m~ng n9i b9. Cho 
phep ngucri quan tri mr;lng xac dinh m9t diSm k.h6ng chS ngiin ch~n dS phong 
ngua tin t~c, ke pha ho~i, xam nh~p mr;lng n9i b9. Cim khong cho cac lor;li dich V\l 
kem an toan ra vao mr;lng, d6ng thm ch6ng tra S\f cong kich dSn tu cac duang k.hac. 
Tinh an toan m~ng duqc cung c6 tren h~ th6ng Firewall ma khong phai phan b6 
tren tit ca may chu cu.a mr;lng. Bao vfnhfrng dich V\l ySu kem trong mr;lng. 
Firewall d@ dang giam sat tinh an toan mr;lng va phat ra canh bao. Tinh an toan t~p 
trung. Firewall c6 thS giam di vlln dS k.hong gian dia chi va che diu ciu true cua 
mr;lng n9i b9. Tang cuang tinh bao m~t, nhin mr;lllh quySn s& hfru. Firewall 
duqc SU dl,lng dS quan ly luu luqng tu mr;lng ra ngoai, xay dµng phuang an ch6ng 
nghen. 

Nhuqc diSm la hr;lll chS dich V\l c6 ich, vi dS nang cao tinh an toan mr;lng, 
ngucri quan tri hr;ln chS ho~c dong nhiSu dich V\l c6 ich cua m~ng. Khong phong h9 
duqc sµ tftn cong cua ke pha hor;li trong m r;lng n<)i b9, k.hong thS ngan chan sµ tlln 
cong thong qua nhfrng con duang k.hac ngoai buc tucrng lua. Firewall 
Internet kh6ng thS hoan toan phong ngua duqc S\f phat tan ph§.n mSm ho~c t~p da 
nhi@m virus. 

Cac lo~i Firewall 
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Firewall l9c g6i thuong la m<)t b<) dinh tuySn c6 l9c. Khi nh~n m<)t g6i du 
li~u, n6 quySt dinh cho phep qua ho~c tu ch6i b~ng each thim tra g6i tin dS xac 
dinh quy tile l9c g6i dµa vao cac thong tin cua Header dS dam bao qua 
trinh chuySn phat IP. Firewall c6ng ml,lng hai ngan la lol,li Firewall c6 hai cua n6i 
dSn m~ng k:hac. Vi dµ m<)t cua n6i t&i m<)t ml,lng ben ngoai khong tin nhi~m con 
m<)t cua n6i t&i m<)t m~ng n<)i b<) c6 thS tin nhi~m. D~c diSm l&n nhit Firewall 
lo~i nay la g6i tin IP bi ch~n ll,li. Firewall che chin (Screening) may chu bilt bu<)c 
c6 sµ kSt n6i t&i tit ca may chu ben ngoai v&i may chu kien c6, khong cho phep 
kSt n6i trµc tiSp v&i may chu n<)i b<). Firewall che chin may chu la do b<) dinh 
tuySn l9c g6i va may chu kien c6 hqp thanh. H~ th6ng Firewall c6 c§.p an toan cao 
han so v&i h~ th6ng Firewall l9c g6i thong thuong vi n6 dam bao an toan tfuig 
ml,lng (19c g6i) va t§.ng ung dµng ( dich V\l dl,li ly). Firewall che chin ml,lng con: 
H~ th6ng Firewall che chin m~ng con dung hai b<) dinh tuySn l9c g6i va m<)t may 
chu kien c6, cho phep thiSt l~p h~ th6ng Firewall an toan nhit, vi n6 dam bao chuc 
nang an toan t§.ng ml,lng Va t§.ng ung d\mg. 

Ky thu~t Fire wall LQC khung (Frame Filtering): 

Hol,lt d<)ng trong tfuig 2 cua mo hinh OSI, c6 thS l9c, kiSm tra duqc 
6 muc bit va n<)i dung cua khung tin (Ethemet/802.3, Token Ring 802.5, 
FDDI, ... ). Trong t§.ng nay cac khung du li~u khong tin c~y se bi tu ch6i ngay tru&c 
khi vao m~ng L9c g6i (Packet Filtering): KiSu Firewall chung nh§.t la kiSu dµa tren 
t§.ng m~ng cua mo hinh OSI. L9c g6i cho phep hay tu ch6i g6i tin ma n6 nh~n 
duqc. N6 kiSm tra toan b<) do~n du li~u dS quySt dinh xem do~n du li~u d6 c6 thoa 
man m<)t trong s6 cac quy dinh cua l9c Packet hay khong. Cac quy tic l9c Packet 
dµa vao cac thong tin trong Packet Header. NSu quy tic l9c Packet duqc 
thoa man thi g6i tin duqc chuySn qua Firewall. NSu khong se bi bo di. Nhu v~y 
Firewall c6 thS ngan can cac kSt n6i vao h~ th6ng, ho~c k:hoa vi~c truy c~p vao h~ 
th6ng m~ng n<)i b<) tu nhung dia chi khong cho phep. M<)t s6 Firewall ho~t d<)ng 6 
t§.ng m~ng (tuang tµ nhu m<)t Router) thuong cho phep t6c d<) xu ly nhanh vi chi 
kiSm tra dia chi IP ngu6n ma khong thµc hi~n l~nh tren Router, khong xac dinh 
dia chi sai hay bi cim. N6 su dµng dia chi IP ngu6n lam chi thi, nSu m<)t g6i tin 
mang dia chi ngu6n la dia chi giathi n6 se chiSm duqc quySn truy nh~p vao h~ 
th6ng. Tuy nhien c6 nhiSu bi~n phap ky thu~t c6 thS duqc ap dµng cho vi~c 
l9c g6i tin nh~m khic phµc nhuqc diSm tren, ngoai truong dia chi IP duqc 
kiSm tra, con c6 cac thong tin khac duqc kiSm tra v&i cac quy tic duqc tl,lo ra tren 
Firewall, cac thong tin nay c6 thS la thm gian truy nh~p, giao thuc su dµng, c6ng ... 
Firewall ki~u Packet Filtering c6 2 lol,li: 

Packet filtering Fire wall: Hol,lt d<)ng t~i t§,ng m~ng cua mo hinh OSI 
hay t§.ng IP trong mo hinh TCP/IP. KiSu Firewall nay khong quan ly duqc cac 
giao dich tren m~ng. 

Circuit Level Gateway: Hol,lt d<)ng t~i t§.ng phien (Session) cua mo hinh 
OSI hay t§,ng TCP trong mo hinh TCP/IP. La lo~i Firewall xuly bao m~t giao dich 
giua h~ th6ng va nguai dung cu6i (VD: kiSm tra ID, m~t khiu ... ) lo~i 
Firewall cho phep luu vSt tr~ng thai cua nguai truy nh~p. 
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Ky thu~t Proxy 

Lah~ th6ng Firewall thµc hi~n cac kSt n6i thay cho cac kSt n6i trµc tiSp tu 
may khach yeu d.u.Proxy ho?t d(mg dµa tren ph~n mSm. Khi m9t kSt n6i tu m9t 
nguai su dvng nao d:6 dSn m?ng su dvng Proxy thi kSt n6i d6 se bi ch~n l?i, sau d6 
Proxy se kiSm tra cac truang c6 lien quan dSn yeu c~u kSt n6i. NSu vi~c kiSm tra 
thanh cong, c6 nghia la cac truang thong tin dip lmg dugc cac quy tic da d~t ra, 
n6 se t?o m9t c~u kSt n6i giua hai node v&i nhau. 

Vu diSm cua kiSu Firewall lo?i nay la khong c6 chuc nang chuySn tiSp cac 
g6i tin IP, va c6 thS diSu khiSn m9t each chi tiSt han cac kSt n6i thong qua 
Firewall. Cung c:ip nhiSu cong Cl)Cho phep ghi l:,ii cac qua trinh kSt n6i. Cac g6i tin 
chuy Sn qua Firewall dSu dugc ki@m tra ky lu5'ng v&i cac quy tic tren 
Firewall, diSu nay phai tragia cho t6c d9 xu ly. Khim 9t may chu nh~n cac g6i tin -
tu m:,ing ngoai r6i · chuy Sn chung vao m?ng trong, se t:,io ra m9t 16 h6ng cho cac ke 
pha ho?i (Hacker) xam nh~p tu m?ng ngoai vao m?ng trong. 

Nhugc diSm cua kiSu Firewall nay la ho?t d9ng dµa tren trinh ung dvng uy 
quySn (Proxy). 
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