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MANG MAY TINH (COMPUTER NETWORKS)

V& co ban, mot mang may tinh 1a mot s6 cac may tinh dugc ndi két véi nhau
theo mot cach nao d6. Khac voi cac tram truyén hinh chi giri thong tin di,
cac mang may tinh ludn hai chiéu, sao cho khi may tinh A gt thong tin t6i
may tinh B thi B ¢6 thé tra 10i lai cho A.

No61 mdt cach khac, mot s6 may tinh dugce két n61 vai1 nhau va co6 thé trao doi
thong tin cho nhau goi 1a mang may tinh.

Tt nhiéu may tinh riéng r€, doc 1ap voi nhau, néu ta két ndi chung lai thanh
mang may tinh thi chung c6 thém nhiing vu diém sau:

Nhiéu nguoi c6 thé ding chung mot phan mém tién ich.

Mot nhom nguoi cung thuc hi¢n mot dé an néu ndi mang ho s€ dung
chung dir li€u cua dé an, dung chung tép tin chinh (master file) cia dé
an, ho trao doi thong tin v4i nhau dé dang.

Dir liéu duoc quan 1y tp trung nén an toan hon, trao doi giira nhiing
nguoi st dung thuan lgi hon, nhanh chong hon.

C6 thé dung chung thiét bi ngoai vi hiém, dat tién (may in, may vé,...).

Nguoi stir dung trao d6i v6i nhau thu tin dé dang (E-Mail) va co thé sur
dung h¢ mang nhu la mét cong cu dé phd blen tin tuc, thong bao Ve
mdt chinh sach méi, vé ndi dung budi hop, vé cac thong tin kinh té
khac nhu gia ca thi truong, tin rao vat (muon ban hoac muoén mua mat
cai gi d6), hodc sip xép thoi khoa biéu cua minh chen 1n véi thoi
khoa biéu cta nhitng ngudi khac,...

Mot s6 ngudi stir dung khong can phai trang bi may tinh dat tién (chi
phi thap ma chirc ndng lai manh).

Mang may tinh cho phép nguoi 18p trinh & mdt trung tdm may tinh
nay c6 thé su dung cac chuong trinh tién ich ciia mdt trung tdm may
tinh khac dang ro1, s€ lam tdng hiéu qua kinh t€ ctia hé thong.

Rét an toan cho dit liéu va phan mém vi phan mém mang s& khoa cac
tép tin (files) khi c6 nhiing nguoi khong di quyén han truy xuat céac
t&p tin va thu muc do.
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PHAN LOAI MANG MAY TINH THEO PHAM VI PIA LY

Mang may tinh c6 thé phan bo trén mot ving lanh tho nhét dinh va co thé
phan bo trong pham vi mot quoc gia hay quoc te.

Duya vao pham vi phan b6 ciia mang nguoi ta cd thé phan ra cac loai mang
nhu sau:

« GAN (Global Area Network) két ndi may tinh tir cdc chau luc khac
nhau. Thong thuong két noi1 nay duogc thuc hién thong qua mang vién
thong va v¢ tinh.

« WAN (Wide Area Network) - Mang dién rong, két n6i may tinh trong
nd1 bd céc quoc gia hay gitra cac qudc gia trong cuing mot chau lyc.
Thong thuong két ndi nay dugc thyc hién thong qua mang vién thong.
Cac WAN c6 thé duoc két nbi voi nhau thanh GAN hay tu n6 da la
GAN.

« MAN (Metropolitan Area Network) két nbi cac may tinh trong pham
vi mot thanh phd. Két ndi nay dugc thyc hién thong qua cac moi
truong truyén thong toc dd cao (50-100 Mbit/s).

« LAN (Local Area Network) - Mang cuc bd, két n6i cac mdy tinh trong
mot khu vuc ban kinh hep thong thudng khoang vai traim mét. Két nbi
duogc thyc hién thong qua cic moi truong truyén thong toc do cao vi
du cap ddng truc thay cap quang. LAN thuong dugc sir dung trong noi
bd mot co quan/td chire...Cac LAN c6 thé duoc két ndi véi nhau thanh
WAN.

Trong cé}c khai ni¢ém noéi trén, WAN va LAN 1la hai khai niém hay duoc su
dung nhat.

Mang cuc bo - LAN

Mang cuc bo (LAN) 1a hé truyén thong tdc do cao duoc thiét ké dé két ndi
cac may tinh va cac thiét bi xir Iy dit liéu khac cung hoat dong v&i nhau
trong mot khu vuc dia 1y nhé nhu & mdt tﬁng cua toa nha, hodc trong mdt toa
nha.... Mot sd mang LAN co thé két ndi lai voi nhau trong mot khu lam viéc.

Cac mang LAN tr¢ nén théng dung vi nd cho phép nhimg ngudi s dung
(users) dung chung nhiing tai nguyén quan trong nhu may in mau, 6 dia CD-
ROM, cac phan mém tng dung va nhitng thong tin can thiét khac. Trude khi
phat trién cong nghé LAN cac may tinh la doc 1ap v6i nhau, bi han ché bai
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sd luong cac chuong trinh tién ich, sau khi két ndi mang rd rang hiéu qua
cua chung tang 1én gap boi. Dé tan dung hét nhitng vu diém cua mang LAN
nguoi ta da két ndi cac LAN riéng biét vao mang chinh yéu dién rong
(WAN).

Céc thiét bi gan véi mang LAN déu dung chung mét phuong tién truyén tin
doé 1a day cap, cap thuong dung hi¢n nay la: Cap dong truc (Coaxial cable),
Cép day xoan (shielded twisted pair), cap quang (Fiber optic),....

Mai logi ddy cdap déu ¢ tinh ndang khdc nhau.

Day cap dong truc duoc ché tao gdm mot day ddng & giita chét cach dién,
chung quanh chét cach dién duogc quan bang diy bén kim loai dung lam day
dat. Giira ddy doéng dan dién va day dat c6 mot 16p cach ly, ngoai cung 1a
mot vo boc bao vé. Day dé)ng truc c6 hai loai, loai nhé (Thin) va loai to
(Thick). Day cap dong truc dugc thiét ké dé truyén tin cho bing tin co ban
(Base Band) hodc bing tan rong (broadband). Day cap loai to dung cho
duong xa, diy cap nho dung cho dudng gan, téc do truyén tin qua cap dong
truc c6 thé dat toi 35 Mbits.

Day cap xoan dugc ché tao bang hai soi day dong (c6 vé boc) xodn vao
nhau, ngoai cung c¢6 hodc khong co6 16p vé boc bao vé chong nhicu.

Day cép quang 1am bang cac soi quang hoc, truyén dit liéu xa, an toan va
khong bi nhiéu va chong dugc han ri. Toéc do truyén tin qua cap quang c6 thé
dat 100 Mbit/s.

Nhin chung, yeu t6 quyét dinh str dung loai cap nao la phy thudc vao yéu
cau toc d6 truyén tin, khoang cach dat cac thiét bi, yéu cau an toan thong tin
va cau hinh ctia mang,....Vi du mang Ethernet 10 Base-T la mang dung kénh
truyén giai tin co ban voi thong luong 10 Mbit/s theo tiéu chuan quéc té

ISO/IEC 8802.3 nbi bang ddi day cap xoan khong boc kim (UTP) trong
Topology hinh sao.

Viéc két ndi cac may tinh v6i mot dy cap duoc ding nhu mot phuong tién
truyén tin chung cho tat ca cac may tinh. Cong viéc két néi vat 1y vao mang
dugc thuc hién bang cach cim mot card giao tiép mang NIC (Network
Interface Card) vao trong may tinh va nbi n6 voi cap mang. Sau khi két nbi
vat ly da hoan tat, quan ly viéc truyén tin giita cac tram trén mang tuy thudc
vao phan mém mang.

Pau ndi cua NIC voi day cap co nhiéu loai (phy thudc vao cap mang), hién
nay c6 mot sO NIC c6 hai hodc ba loai dau néi. Chuan dung cho NIC la
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NE2000 do hiang Novell va Eagle dung dé ché tao cac loai NIC cua minh.
Néu mot NIC tuong thich v6i chuan NE2000 thi ta ¢6 thé dung né cho nhiéu
loai mang. NIC ciing c6 céc loai khac nhau dé dam bao su tuong thich voi
may tinh 8-bit va 16-bit.

Mang LAN thudng bao gdm mdt hodc mot sb may chu (file server, host),
con goi 1a may phuc vu) va mot sd may tinh khac goi 1a tram lam viée
(Workstations) hodc con goi 1a nit mang (Network node) - mot hodc mot sO
may tinh cting ndi vao mot thiét bi nut.

May chil thudng 12 may c¢6 bo xu Iy (CPU) tdc d6 cao, bo nhd (RAM) va dia
cung (HD) 1on.

Star

Trong mot tram ma cac phuong tién da dugc dung chung, thi khi mot tram
mudn gui thong diép cho tram khéc, né ding mot phan mém trong tram lam
viéc dat thong di€p vao "phong bi", phong bi nay goi la goi (packet), bao
go6m dir liéu thong diép dugc bao boc gitra tin hiéu dau va tin hiéu cudi (do
1a nhitng thoéng tin dic biét) va st dung phan mém mang dé chuyén goi dén
tram dich.

NIC s& chuyén goi tin hiéu vao mang LAN, goi tin hiéu dugc truyén di nhu
mot dong cac bit dit liéu thé hién bang cac bién thién tin hiéu dién. Khi né
chay trong cap dung chung, moi tram gin voi cap déu nhan duogc tin hiéu
nay, NIC & mdi tram sé& kiém tra dia chi dich trong tin hiéu dau cua goi dé
xac dinh dung dia chi dén, khi g61 tin hi€u di to1 tram c6 dia chi can dén,
dich ¢ tram d6 s& sao goi tin hiéu rdi 1y dit liéu ra khoi phong bi va dua vao
may tinh.

Céc kiéu (Topology) cia mang LAN

Topology ctia mang la cdu trac hinh hoc khong gian ma thuc chat 13 cach bd
tri phan tir cta mang cling nhu cach ndi giira chung voi nhau. Thong thudng
mang c¢o6 3 dang cau tric la: Mang dang hinh sao (Star Topology), mang
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dang vong (Ring Topology) va mang dang tuyén (Linear Bus Topology).
Ngoai 3 dang cau hinh ké trén con c6 mot sé dang khéac bién tuong tir 3 dang
nay nhu mang dang cdy, mang dang hinh sao - vong, mang hdon hop,v.v....

Mang dang hinh sao (Star topology)

Mang dang hinh sao bao gdm mgot trung tdm va cac nut thong tin. Cac nut
thong tin 1a cac tram dau cudi, cac may tinh va cac thiét bi khac cua mang.
Trung tdm cua mang di€u phoi moi hoat dong trong mang véi cac chure ndng
co ban la:

« Xéc dinh cap dija chi gii va nhan duoc phép chiém tuyén thong tin va
lién lac véi nhau.

« Cho phép theo di va sir 1y sai trong qua trinh trao doi thong tin.
o Thong béo cac trang thai ciia mang...
Céc vu diém ctia mang hinh sao:

« Hoat dong theo nguyén 1y ndi song song nén néu c6 mot thiét bi nao
d6 & mot nut thong tin bi hong thi mang van hoat dong binh thuong.

« Cau truc mang don gian va cac thuat toan diéu khién 6n dinh.

« Mang c6 thé mé rong hoic thu hep tuy theo yéu cu cua ngudi st
dung.

Nhuoc di€ém ctia mang hinh sao:

o Kha nang mé rong mang hoan toan phu thudc vao kha nang cua trung
tam . Khi trung tdm co sy ¢0 thi toan mang ngung hoat dong.

« Mang yéu cau ndi doc 1ap riéng r& ting thiét bi & cac nut thong tin dén
trung tdm. Khoang cach tir may dén trung tam rat han ché (100 m).

Nhin chung, mang dang hinh sao cho phep nbi cac may tinh vao mot bo tap
trung (HUB) bang cap xoan, giai phap niy cho phép ndi tryc tlep may tinh
voi HUB khong can thong qua truc BUS, tranh dugc cac yéu t6 gdy ngung
tré mang. Gan day, cung voi su phat trién switching hub, md hinh nay ngay
cang trd nén pho bién va chiém da sd cac mang méi lap.
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Mang hinh tuyén (Bus Topology)

Theo cach b tri hanh lang cac dudng nhu hinh vé& thi may cha (hos?) cling
nhu tat ca cac may tinh khac (workstation) hodc cac nit (node) déu dugc ndi
v€ v&1i nhau trén mot truc duong day cap chinh dé chuyén tai tin hi¢u.

Tat ca cac nut déu st dung chung dudng day cap chinh nay. Phia hai dau day
cap duogc bit bdi mot thiét bi goi la terminator. Cac tin hi€u va goi dir li€u
(packet) khi di chuyén 1én hoic xubng trong day cap déu mang theo dia chi
ctia noi dén.

Loai hinh mang nay dung day cap it nhat, dé lip dit. Tuy vay ciing c¢6 nhiing
bat loi d6 1a s& ¢o sy un tic giao thong khi di chuyén dir liéu voi luu luong
16n va khi ¢ sy hong hoc ¢ doan nao d6 thi rat kho phat hién, mot sy nging
trén dudng diy dé sira chira s& ngimg toan bo hé thong.

Mang dang vong (Ring Topology)

Mang dang nay, bd tri theo dang xoay vong, dudng diy cap duogc thiét ké
lam thanh mdgt vong khép kin, tin hi¢u chay quanh theo mot chiéu nao do.
Cac nut truyén tin hiéu cho nhau mdi thoi diém chi duge mot nit ma thoi.
Dir liéu truyén di phai c6 kém theo dia chi cu thé cua mdi tram tiép nhan.

Mang dang vong c6 thuan loi 1a co thé néi rong ra xa, téng duong day can
thiét it hon so v&i hai kiéu trén. Nhuge diém la duong day phai khép kin,
néu bi ngat & mdt noi nao doé thi toan b hé thong cling bi ngling.
Mang dang két hop

« Két hop hinh sao va tuyén (star/Bus Topology)
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Céu hinh mang dang nay ¢6 b phan tach tin higu (spitter) git vai tro thiét bi
trung tam, h¢ thong day cap mang co thé chon hodc Ring Topology hoac
Linear Bus Topology.

Loi diém cta cau hinh nay 1a mang co thé gom nhiéu nhom 1am viéc & cach
xa nhau, ARCNET la mang dang két hop Star/Bus Topology. Céu hinh dang
nay dua lai su uyén chuyén trong viéc bd tri duong day tuong thich d& dang
d6i voi bat cir toa nha nao.

« Két hop hinh sao va vong (Star/Ring Topology)

Céu hinh dang két hop Star/Ring Topology, c6 mot "thé bai" lién
lac (Token) dugc chuyén vong quanh mét cai HUB trung tam.
MOi tram lam viéc (workstation) dugc ndi véi HUB - 1a cau nbi
giita cac tram lam viéc va dé ting khoang cach can thiét.

Céc giao thurc (Protocol)

Mot tip cac tidu chudn dé trao doi théng tin giita hai hé thong may tinh hoic
hai thiét bi may tinh vo1 nhau duoc goi 1a giao thic (Protocol).

Céac giao thtrc (Protocol) con dugc goi 1a nghi thirc hoac dinh udc cua mang
may tinh.

Pé danh gia kha nang cua mot mang duoc phan chia boi cac tram nhu thé
nao. Hé sb nay dugc quyét dinh chi yéu boi hiéu qua str dung moi trudng
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truy xuét (medium access) cua giao thirc, moi trudng nay ¢ dang tuyén tinh
hodac vong.... Mot trong cac giao thirc dugc st dung nhiéu trong cac LAN la:

1. Giao thirc tranh chap (Contention Protocol) CSMA/CD

CSMA 1a viét tat tir tiéng Anh: Carrier Sense Multiple Access, con CD 1a
viét tat tu: Conllision Detect.

St dung giao thirc nay cac tram hoan toan co quyén truyén dit liéu trén
mang voi so lugng nhiéu hay it va mot cach ngau nhién hoic bat ky khi nao
c6 nhu cau truyen dit liéu & mdi tram. Mbi tram s& kiém tra tuyen va chi khi
nao tuyén khong ban moi bat dau truyén cac goi dir liéu.

CSMA/CD c6 ngudn goc tir hé théng radio da phat trién ¢ truong dai hoc
Hawai vao khoang nam 1970, goi la ALOHANET.

Vé6i phuong phap CSMA, thinh thoang s& c6 hon mot tram dong thoi truyén
dr li€u va tao ra sy xung dot (collision) 1am cho dir liéu thu dugc & cac tram
bi sai 1éch. Dé tranh su tranh Chép nay mdi tram déu phai phat hién dugc su
xung dot dir liu. Tram phat phai kiém tra Bus trong khi giri dir liéu dé xac
nhan ré‘mg tin hi¢u trén Bus that sy ding, nhu vay médi co thé phat hién duogc
bat ky xung dot nao co thé Xéy ra. Khi phat hién c6 mot sy xung dot, 1ap tic
tram phat s& gtri di mot mau 1am nhidu (Jamming) di dinh trude dé bao cho
tat ca cac tram 1a co sy xung dot xay ra va ching s& bo qua goi dir licu nay.
Sau do6 tram phat s€ tri hoan mgt khodng thoi gian ngau nhién trude khi phat
lai dir liu. Uu diém caa CSMA/CD 1a don gian, mém déo, hiéu qua truyen
thong tin cao khi luu lugng thong tin cia mang thap va c6 tinh dot bién.
Viéc thém vao hay dich chuyén cac tram trén tuyén khong anh huéng dén
cac thu tuc cua giao thuc. Diém bt loi cia CSMA/CD 14 hiéu suit caa tuyén
giam xuéng nhanh chong khi phai tai qua nhiéu thong tin.

2. Giao thurc truyén token (Token passing protocol)

bay la giao thuc thong dung sau CSMA/CD dugc dung trong cac LAN ¢6
cau tric vong (Ring). Trong phuong phap nay, khéi diéu khién mang hoic
token duoc truyén lan lugt tir tram nay dén tram khac. Token 1a mot khoéi dix
liéu dic biét. Khi mot tram dang chiém foken thi nd co thé phat di mot goi
dir liéu. Khi da phat hét goi dir liéu cho phép hodc khong con gi dé phat nira
thi tram d6 lai giri foken sang tram ké tiép.
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Trong token c6 chira mdt dia chi dich va dugc luan chuyén t&i cac tram theo
mat trat ty da dinh trude. Poi voi cau hinh mang dang xoay vong thi trat tu
cua sy truyén foken tuong duong véi trat tu vat ly cua cac tram xung quanh
vong.

Giao thuc truyen token co trat ty hon nhung cting phirc tap hon CSMA/CD,
co uu diém 1a vin hoat dong t6t khi luu luong truyén thong 16n. Giao thirc
truyén foken tuan thu ding sy phan chia ctia méi truong mang, hoat dong
dua vao sy xoay vong t&i cac tram. Viée truyén token s& khong thuc hién
dugc néu viéc xoay vong bi dut doan. Giao thirc phai chira cac thu tuc kiém
tra token dé cho phép khoi phuc lai token bi mat hoic thay thé trang thai cua
token va cung cap cac phuong tién dé stra do6i logic (thém vao, bot di hoic
dinh lai trat tu cua céc tram).

Cac chuan cua mang may tinh

Pé mang dat kha ning tdi da, cac tiéu chuin duoc chon phai cho phép md
rong mang dé c6 thé phuc vu nhitng tng dung khong du kién trude trong
tuong lai tai lac 1ap dat hé thdng va diéu d6 ciing cho phép mang lam viéc
v6i nhing thiét bi duoc san xut tir nhiéu hang khac nhau.

Hoi ddng tiéu chudn quéc té 13 ISO (International Standards Organization),
do cac nude thanh vién 1ap nén. Cong viéc & Bic M chiu su diéu hanh coa
ANSI (American National Standards Institude) & Hoa Ky. ANSI da uy thac
cho IEEE (Institude of Electrical and Electronics Engineers) phat trién va dé
ra nhitng tiéu chuan k¥ thuat cho LAN.

ISO da dua ra m6 hinh 7 murc (layers, con goti la 16p hay tAng) cho mang, goi
la kiéu hé thong két né1 mé hodac moé hinh OSI (Open System
Interconnection).

Chtrc nang cia muc thap bao gom ca viéc chuan bi cho mirc cao hon hoan
thanh chirc ndng ciia minh. Mot mang hoan chinh hoat dong véi moi chuc
nang cua minh phai dam bdo c6 7 mirc cau tric tr thap dén cao.

o Miuc 1: Murc vat ly (Physical layer)

Thuc chat ctia muc nay la thuc hién ndi lién cac phﬁn tor cia mang thanh
mot hé thong bang cac phuong phap vat ly, & mic nay s€ co cac thu tuc
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dam bao cho cac yéu cau vé chuyén mach hoat dong nham tao ra céc
duong truyén thuc cho cac chuoi bit thong tin.

« Mtic 2: Mirc méc ndi dir liéu (Data Link Layer)

Nhiém vy ctia mirc nay 1 tién hanh chuyén doi thong tin dudi dang chudi
cac bit & mirc mang thanh tirng doan thong tin goi 1a frame. Sau d6 dam
béo truyén lién tiép cac frame toi muc vat 1y, dong thoi xir 1y cac thong
bao tir tram thu gui tra lai.

No6i tom lai, nhi€ém vu chinh cua mirc 2 nay la khai tao va té chire cac
frame cting nhu xur 1y cac thong tin lién quan téi no.

o Mic 3: Murc mang (Network Layer)

Mitc mang nham bao dam trao doi thong tin gilta cac mang con trong
mot mang 16n, mic nay con dugc goi 1a muc thong tin gitta cac mang
con véi nhau. Trong mirc mang cac goi dit lidu c6 thé truyén di theo timg
duong khac nhau dé t6i dich. Do vdy, & muc nay phai chi ra dugc con
duong nao dir liéu c6 thé di va con duong nao bi cam tai thoi diém do.
Thuong mirc mang dugc st dung trong truong hop mang c6 nhiéu mang
con hodc cac mang 16n va phan bd trén mot khong gian rong véi nhiéu
nut thong tin khac nhau.

« Muc 4: Mitc truyén (Transport Layer)

Nhiém vy cta méc ndy 13 xir Iy cac thong tin dé chuyén tiép cac chirc
ning tir mic trén né (mic tiép xtc) dén mic dudi nd (mic mang) va
nguoc lai. Thyce chat mic truyén 1a dé dam bao thong tin gilta cac may
cht v6i nhau. Muc ndy nhan cac thong tin tir mic tiép xuc, phan chia
thanh cac don vi dir liéu nho hon va chuyén chiing t6i mirc mang.

« Muc 5: Mikc tiép xiic (Session Layer)

Mirc nay cho phép nguoi sir dung tiép xtc v6i nhau qua mang. Nho mtc
tiép xuc nhitng nguoi str dung lap dugc cac duong ndi véi nhau, khi cude
hoi thoai dugc thanh 1ap thi mirc nay c6 thé quan ly cudc hoi thoai do
theo yéu cdu cta ngudi s dung. Mot duong noi gitta nhirmg nguoi su
dung dugc goi 1a mot cude tiép xuc. Cude tiép xtic cho phép nguoi sir
dung dugc ding ky vao mot hé théng phan chia thoi gian tir xa hodc
chuyén mot file gitta 2 may.
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« Mt 6: Mite tiép nhén (Presentation Layer)

Muirc nay giai quyét cac thi tuc tiép nhan dit liéu mot cach chinh quy vao
mang, nhiém vu ctia mic nay la lya chon cach tiép nhan dit liéu, bién d6i
cac ky tu, chit sb cia ma ASCII hay cac ma khac va cac ky tu diéu khién
thanh mot kiéu ma nhi phan thong nhat dé cac loai may khac nhau déu c6
thé thAm nhap vao hé théng mang.

o Muc 7: Murc wng dung (Application Layer)

Mirc nay co nhiém vu phyc vu tryc tiép cho ngudi str dung, cung cap tat
ca cac yéu cau ph01 ghép can thiét cho nguoi st dung, y€u cau phuc vu
chung nhu chuyén céc file, st dung cac terminal ctia hé thong,.... Mtc st
dung bao dam tu dong hod qua trinh thong tin, giip cho ngudi st dung
khai thac mang t6t nhat.
Hé théng két ndi ma OSI 1a hé thdng cho phép truyén thong tin véi cac hé
théng khac, trong d6 cac mang khic nhau, st dung nhiing giao thirc khac
nhau, c6 thé thong bao cho nhau thong qua chuong trinh Pastren dé chuyén
tor mot giao thirc nay sang mot giao thirc khéc.

Network architecture based on the Q51 model

Exchange
Layer LInit
7| Application [------ Application Frotocol ______ # Application | APDU
3 | ¥
B| Prediction pa----- Presentation Rrotaeal - ___ » Prediction | pppu
3 | ¥
] Session H-------2 sesgion Protocol »{  Session SPDL
3 ¥
Al Transport pm------- Transpart Pratocol______ » Transpart | TPOU

3| Metwork e {w] Metwork - Metwork el Metwork Packeat
: :
2| DataLink [ 4w Data Link f-m Data Link || DataLlink | Frame
1l Physical |« {w Physical [ -w Physical «t# Physical Bit
e ,J
Chuan IEEE

Tiéu chuan IEEE LAN dugc phat trién dwa vao uy ban IEEE 802. Tiéu
chuan IEEE 802.3 lién quan t61 mang CSMA/CD bao gom ca 2 version bang
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tan co ban va bing tin mé rong. Tiéu chuan IEEE 802.4 lién quan toi sy sap
x€p tuyén token va IEEE 802.5 gdbm céac vong truyén token.

Theo chuan 802 thi méc ndi dir liéu duoc chia thanh 2 mirc con: muic con
diéu khién logic LLC (Logical Link Control Sublayer) va muc con diéu
khién xam nhap mang MAC (Media Access Control Sublayer). Mttc con
LLC gitr vai tro t6 chic dir liéu, td chuc thong tin dé truyén va nhan. Muc
con MAC chi 1am nhiém vu diéu khién viéc xam nhdp mang. Thu tuc muc
con LLC khéng bi anh hudng khi str dung cac dudng truyén dan khac nhau,
nh¢ vay ma linh hoat hon trong khai théc.

Chuan 802.2 & mirc con LLC twong dwong v6i chuan HDLC ctia ISO hoic
X.25 cua CCITT.

Chuén 802.3 xac dinh phuong phap thAm nhap mang tic thoi c6 kha ning
phat hién 18i chong chéo thong tin CSMA/CD. Phuong phap CSMA/CD
dugc dua ra tir nam 1993 nham muc dich nang cao hiéu qua mang. Theo
chuan ndy cac muc duoc ghép ndi véi nhau thong qua cac bd ghép nodi.

Chuén 802.4 thuc chat 1a phuong phap thim nhap mang theo kiéu phat tin
hiéu tham do foken qua céc tram va duong truyén bus.

Chuan 802.5 dung cho mang dang xoay vong va trén co sé dung tin hiéu
tham do token. Mdi tram khi nhén dugc tin hiéu thadm do token thi tiép nhan
token va bat dau qua trinh truyen thong tin dudi dang cac frame. Cac frame
c6 cau tric tuong tu nhu cua chuan 802.4. Phuong phap xam nhdp mang nay
quy dinh nhiéu muc wu tién khic nhau cho toan mang va cho mdi tram, viéc
quy dinh nay vira cho nguoi thiét ké vira do ngudi sir dung tu quy dinh.

Mang ETHERNET

Ethernet 1a mang cuc bd do cac cong ty Xerox, Intel va Digital equipment
xay dung va phat trién. Ethernet 13 mang thong dung nhat ddi voi cac mang
nho hién nay. Ethernet LAN duoc xay dung theo chuan 7 19p trong ciu tric
mang cta ISO, mang truyén sb liéu Ethernet cho phép dua vao mang cac
loai méy tinh khac nhau ké ca may tinh mini. Ethernet c6 cac dic tinh k¥
thuat chu yéu sau day:

« Co ciu tric dang tuyén phan doan, dudng truyén ding cap dong truc,
tin hi¢u truyen trén mang duoc méd hoa theo kiéu dong bod
(Manchester), tdc do truyen dir liéu 1a 10 Mb/s.
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« Chiéu dai t6i da ciia mot doan cap tuyén 1a 500m, cac doan tuyén nay
c6 thé duoc két noi lai bang cach dung cac bd chuyén ti€p va khoang
cach 16n nhat cho phép gitra 2 nat 1a 2,8 km.

« St dung tin hiéu bing tan co ban, truy xuit tuyén (bus access) hoic
tuyén token (token bus), giao thitc 13 CSMA/CD, dit liéu chuyén di
trong cac goi. Goi (packet) thong tin dung trong mang cé do dai tur 64
dén 1518 byte.

Mang TOKEN RING

Ngoai Ethernet LAN mot cong nghé LAN chu yéu khac dang duoc dung
hién nay 1a Token Ring. Nguyén tic ciia mang Token Ring duoc dinh nghia
trong tiéu chuan IEEE 802.5. Mang Token Ring c6 thé chay & toc d6 4Mbps
hodc 16Mbps. Phuong phdp truy cdp dung trong mang Token Ring goi la
Token passing . Token passing la phuong phap truy nhap xac dinh, trong d6
cac xung dot dugc ngan ngua bang cach & mdi thoi diém chi mot tram co thé
duoc truyén tin hiéu. Piéu nay duoc thuc hién bang viéc truyén mot bo tin
hiéu dac bi¢t goi 1a Token (ma thong bao) xoay vong tir tram nay qua tram
khéac. Mot tram chi c6 thé gui di bo dir liéu khi n6 nhan dugc ma khong ban.

Céc thiét bi két ndi chinh ctia LAN
Hub

Hub la mot trong nhing yéu t6 quan trong nhat cia LAN, day 1a diém
két n01 day trung tdm ciia mang, tit ca cac tram trén mang LAN dugc
két ndi thong qua HUB. Mot hub thong thuong co nhiéu cong nbi voi
nguoi st dung dé gan may tinh va céac thiét bi ngoai vi. Mdi cong hd trg
mot b két ndi dung cip ddy xoan 10BASET tir mdi tram clia mang.
Khi b6 tin hiéu Ethernet duogc truyén tor mdt tram téi hub, n6 duogc lap
lai trén khip cic cong khac cta hub. Cac hub thong minh cé thé dinh
dang, kiém tra, cho phép hoic khong cho phép boi nguoi diéu hanh
mang tur trung tdm quan ly Aub.

C6 ba loai hub:
o Hub don (stand alone hub)
« Hub phan tang (stackable hub, c6 tai lidu goi 1a HUB sap xép)
o Hub modun (modular hub)
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Modular hub rat pho bién cho cac hé théng mang vi n6 ¢o th,é dé dang
mo rong va ludén co chirc ndng quan ly, modular c6 tr 4 dén 14 khe
cam, co thé lap thém cac modun Ethernet 10BASET.

Stackable hub la 1y tuong cho nhiing co quan mudn dau tu ti thiéu ban
dau nhung lai c6 ké hoach phat trién LAN sau nay.

Chu y: Uy ban ki thuat dién tir (IEEE) dé nghi dung cac tén sau day dé
chi 3 loai day cap dung véi mang Ethernet chuan 802.3.

Day cap dong truc soi to (thick coax) thi goi la 10BASES (Tbc d6 10
Mbps, tan sb co sé, khoang cach tdi da 500m).

Day cap dong truc soi nho (thin coax) goi la 10BASE2 (Téc do 10
Mbps, tan s6 co s&, khoang cach toi da 200m).

Day cap doi xoan khong vo boc (twisted pair) goi la 10BASET (Téc
d6 10 Mbps, tan s co sd, sir dung cap soi xoan).

Day cap quang (Fiber Optic Inter-Repeater Link) goi la FOIRL

Lién mang (internetworking)

Viéc két ndi cac LAN riéng 1¢ thanh mdt lién mang chung duoc goi la
Internetworking. Internetworking st dung ba cong cu chinh 1a: bridge,
router va switch.

Cau noi (bridge):

La cau ndi hai hodc nhiéu doan (segment) ctia mot mang. Theo md hinh
OSI thi bridge thudc muc 2. Bridge s& loc nhimng goi dir lidu dé gui di
(hay khong guri) cho doan nbi, hodc gui tra lai noi xuat phat. Cac bridge
ctng thuong dugc dung dé phén chia mot mang lon thanh hai mang nho
nham lam ting tbc d6. Mic dau it chirc ning hon router, nhung bridge
cling dugc dung pho bién.

Bo dan duong (router)

Chtrc nang co ban cua router 1a gui di cac goi dir liu dua trén dia chi
phan 16p ctia mang va cung cap cac dich vu nhu bado mat, quan 1y luu
thong...

Gidng nhu bridge, router 1a mot thiét bi siéu thong minh ddi véi cac
mang thuc su 16n. router biét dia chi cta tat ca cac may tinh & tung phia
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va co thé‘chuqyén cac thong di¢p cho phu hgp. Chiung con phan duong-
dinh truyén dé guri tung thong di€p c6 hiéu qua.

Theo mé hinh OSI thi chitc ning ctia router thudoc muc 3, cung cap thiét
bi vo1 thong tin chira trong cac header cua giao thuc, giup cho viéc xu
1y cac goi dir ligu thong minh.

Dua trén nhiing giao thitic, router cung cap dich vu ma trong d6 mdi
packet dit li¢u dugc doc va chuyén dén dich mot cach doc lap.

Khi s6 két ndi ting thém, mang theo dang router tré nén kém hiéu qua
va can suy nghi dén sy thay doi.

Bo chuyén mach (switch)

Chure ndng chinh cua switch 1a cung mot lac duy tri nh1eu cau noi gitra
cac thiét bi mang bang cach dya vao mot loai duong truyen xuong song
(backbone) ndi tai toc d6 cao. Switch ¢6 nhiéu cong, mdi cong ¢ thé hd
trg toan b Ethernet LAN hodc Token Ring.

B6 chuyén mach két ndi mot s6 LAN riéng biét va cung cap kha ning
loc goi1 dit li¢u gitra ching.

Cac switch 1a loai thiét bi mang mdi, nhi€u nguoi cho rang, néd sé tré
nén pho bién nhat vi no 1a budc dau tién trén con duong chuyén sang
ché do truyén khong dong bo ATM.

HE PIEU HANH MANG — NOS
(NETWORK OPERATING SYSTEM)

Cung véi sy nghién ctru va phat trién mang may tinh, hé diéu hanh
mang d3 duoc nhiéu cong ty dau tu nghién ctru va da cong bd nhiéu
phan mém quan 1y va diéu hanh mang c6 hiéu qua nhu: NetWare cua
cong ty NOVELL, LAN Manager cua Microsoft dung cho cidc may
server chay hé diéu hanh OS/2, LAN server ctia IBM (gan nhu dong
nhat voi LAN Manager), Vines cia Banyan Systems 1a hé diéu hanh
mang dung cho server chay hé diéu hanh UNIX, Promise LAN cua
Mises Computer chay trén card diéu hop mang doc quyén, Widows for
Workgroups cua Microsoft, LANtastic cua Artisoft, NetWare Lite cua
Novell,....
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Mot trong nhitng su lua chon co ban ma ta phai quyét dinh trudc 1a hé
diéu hanh mang nao s¢€ lam nén tang cho mang cua ta, viéc lua chon tuy
thude vao kich cd cua mang hién tai va sy phat trién trong tuong lai, con
tuy thudc vao nhitng wu diém va nhugc diém cia timg hé diéu hanh.

Mot s6 hé diéu hanh mang phé bién hién nay:

« He¢ diéu hanh mang UNIX: Pay 13 h¢ diéu hanh do cac nha khoa hoc
xdy dyng va dugc dung rat pho bién trong gidi khoa hoc, gido duc. Hé
diéu hanh mang UNIX la h¢ diéu hanh da nhiém, da nguoi st dung,
phuc vu cho truyén thong tét. Nhuoc diém caa nd 1 hién nay c6 nhiéu
Version khac nhau, khoéng thong nhat giy kho khin cho ngudi su
dung. Ngoai ra hé diéu hanh nay kha phic tap lai doi hoi cau hinh
may manh (truéc ddy chay trén may mini, gan day c6 SCO UNIX
chay trén mdy vi tinh v&i cau hinh manh).

« Hé diéu hanh mang Windows NT: Pay la hé diéu hanh cua hing
Microsoft, cling 1a hé diéu hanh da nhiém, da nguoi st dung. Pac
diém cia né 1a twong dbi dé st dung, hd trg manh cho phan mém
WINDOWS. Do hiang Microsoft 1a hang phan mém 16n nhét thé gidi
hién nay, hé diéu hanh nay c6 kha ning s& dugc ngay cang phd bién
rong rai. Ngoai ra, Windows NT c6 thé lién két tot véi may chu Novell
Netware. Tuy nhién, dé chay c6 hiéu qua, Windows NT ciing doi hoi
c4u hinh may tuong d6i manh.

« Hé diéu hanh mang Windows for Worrkgroup: Pay 1a hé diéu hanh
mang ngang hang nhd, cho phép mot nhém ngudi lam viée (khoang 3-
4 nguoi) dung chung 6 dia trén may cua nhau, dung chung may in
nhung khong cho phép chay chung mot ing dung. Hé dé dang cai dat
va ciing kha pho bién.

Hé diéu hanh mang NetWare ciia Novell: Pay 1a hé diéu hanh pho bién nhat
hién nay ¢ nudc ta va trén thé gidi trong thoi gian cudi, nd c6 thé dung cho
cac mang nho (khoang tir 5-25 may tinh) va cling c6 thé dung cho cic mang
16n gém hang trim méy tinh. Trong nhitng ndm qua, Novell di cho ra nhiéu
phién ban ctuia Netware: Netware 2.2, 3.11. 4.0 va hi¢n c6 4.1. Netware l1a
mot hé diéu hanh mang cuc by dung cho cac may vi tinh theo chuan cua
IBM hay cac may tinh Apple Macintosh, chay hé diéu hanh MS-DOS hoic
0S/2.

Hé diéu hanh nay tuong doi gon nhe, dé cai dit (may chu chi can tham chi
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AT386) do d6 phu hop véi hoan canh trang thiét bi hién tai cua nudc ta.
Ngoai ra, vi 13 mot phan mém pho bién nén Novell Netware dugc cac nha
san xuat phan mém khac hd tro (theo nghia cac phan mém do cac hang phan
mém 16n trén thé gidi lam déu c6 thé chay tot trén hé diéu hanh mang nay).

Céac Phuong tién Két néi mang lién khu vuc (WAN)

Bén canh phuong phap st dung duong dién thoai thué bao dé két ndi cac
mang cuc bd hodc mang khu vyc véi nhau hodc két ndi vao Internet, c6 mot
sO0 phuong phép khac:

Duong thué bao (leased line). Day la phuong phap ci nhat, 13
phuong phap truyén thong nhét cho sy noi két vinh ctru. Ban thué
duong day tir cong ty dién thoai (truc tiép hodc qua nha cung cap dich
vu). Ban can phai cai dat mot "Chanel Service Unit" (CSU) dé ndi dén
mang T, va mdt "Digital Service Unit" (DSU) dé ndi dén mang chu
(primary) hodc giao dién mang.

ISDN (Integrated Service Digital Nework). St dung duong dién
thoai sb thay vi duong twong ty. Do ISDN 1a mang dung tin hiéu sd,
ban khong phai dung mot modem dé néi voi duong ddy ma thay vao
d6 ban phai dung mot thiét bi goi 1a "codec" véi modem c6 kha ning
chay ¢ 14.4 kbit/s. ISDN thich hop cho ca hai truong hop cé nhan va
t6 chirc. Cac to chirc c6 thé quan tam hon dén ISDN c6 kha ning cao
hon ("primary" ISDN) véi toc d6 tong cong bang téc do 1.544 Mbit/s
cua duong T1. Cudc phi khi st dung ISDN duogc tinh theo thoi gian,
mot sb truong hop tinh theo luong dit lidu duoc truyén di va mot sd
thi tinh theo c4 hai.

CATV link. Cong ty dan cap trong khu vuc cta ban c6 thé cho ban
thué mot "chd" trén dudng cap ctia ho véi gid hip dan hon voi duong
dién thoai. Can phai biét nhirng thiét bi gi can cho hé théng cua minh
va do rong cua dai ma ban s€ duogc cung cép la bao nhiéu. Ciing nhu
viéc dong gop chi phi voi nhitng khach hang khéc cho kénh lién lac 6
12 nhu thé nao. Mot dang ky la hon dugc dua ra voi tén goi 1a mang
"la1" ("hybrid" Network), vé1 mot kénh CATV duogc st dung dé luu
thong theo mot hudng va mot duong ISDN hoidc goi sb sir dung cho
duong trd lai. Néu mudn cung cdp thong tin trén Internet, ban phai
xac dinh chic chin réng "kénh nguoc" cua ban du kha ning phuc vu
cho nhu cau thong tin cta khach hang cua ban.
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Frame relay. Frame relay "uyén chuyén" hon duong thué bao. Khach
hang thué duong Frame relay c6 thé mua mot dich vy c6 mirc d6 xéac
dinh - mot "toc do thong tin uy thac" ("Committed Information Rale"
CIR). Néu nhu nhu cau ciia ban trén mang la rat "bot phat" (burly)
hay ngudi st dung cia ban ¢ nhu cau cao trén dudng lién lac trong
sudt mot khoang thoi gian xac dinh trong ngdy, va ¢ it hoic khong c6
nhu cu vao ban dém - Frame relay c6 thé s& kinh t& hon 1a thué hoan
toan mdt duong T1 (hoac T3). Nha cung cép dich vu cta ban c6 thé
dua ra mot phuong phap twong tu nhu 1a phuong phap thay thé do 1a
Switched Multimegabit Data Service.

Ché @) truyén khong dong bd (Asynchoronous Trangfer Mode -
ATM). ATM 1a mét phuong phap tuwong ddi méi dau tién bao hiéu
cung mdt ky thuat cho mang cuc bd va lién khu vuc. ATM thich hop
cho real-time multimedia song song véi truyén dit liéu truyén théng.
ATM hta hen s& tré thanh mot phan 16n cia mang tuong lai.

Puong vi song (Microware links). Néu can két nbi vinh vién dén
nha cung cdp dich vu nhung lai thdy rang duong thué bao hay nhimng
lya chon khac 1a qua dét ban s€ théiy microware nhu 1a mot lya chon
thich hop. Ban khong can tra qua dat cho cach nay cua microware, tuy
nhién ban can phai dau tu nhleu tién hon vao luc dau, va ban s& gip
mét sb rui ro nhu tée do truyen dén mang cua ban qua nhanh.

Puong vé tinh (satellite links). Néu ban mudn duogc chuyén mot
luong 16n dir li€u dac biét 1a tir nhitng dia diém tir xa thi duong vé tinh
1a cAu tra 1oi. TAm hoat dong cua nhitng v¢ tinh cung vi tri dia 1y voi
trai dat cling tao ra mot sy cham tré (hodc "bi che déu") ma nhiing
ngudi sir dung Telnet ¢6 thé cam nhan dugc.



