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MQT SO NET GIG1 THIEU TONG QUAN VE MANG MAY TINH

NGUYEN THUC HAI

I — MO PAU

Nganh céng nghi¢p may tinh, mic diu con non tré hon nhitu so v&i mot sd nganh
cdng nghiép khac (6td, may bay...) dd chirng td tidm ning to 16n cla minh qua nhitng bude
tién khdng 10 trong gin 3 thap ky vira qua. Bén canh nhitng tién b d4ang kinh ngac v& cong
ngh¢ thiét ké va ché tao, vin d& td chirc sir dung may tinh ciing @4 c6 nhitng chuydn bién
quan trong. Sy két hop etia may tinh voi chc hé thdng truydn théng (Communication), dic
biét 14 vién théng (telecommunication), 44 1dm cho quan niém coi mot trung tAm may tinh
nhwr 13 mft c¢in phong voi mdt may tinh 16n ma ngudi st dyng phdi mang céc cdng viéc sit
1y tin cGa ho dén, nhanh chéng trd nén 156i théi. MO hinh d6 chiéra dung trong né bhai nhuge
d4idm v@ mit tw tudng:mét 1a — bit mét may tinh 16n don 1é phidi lam tdt cA moi cOng
vige ; va hai 1A —Dbiit ngudi sk dung phli mang céng viec dén mAay tinh thay vi mang may
tinh d&n cho ho. B&i vay, mé hinh td chic st dung c¢it di duge thay thé biing mét mé hinh -
moi trong @6 c6 mét s may tinh don 1& duoe ndi két lat d¢ thuc hién cong vige. Cac hé
théng nhu thé dwgc goi la cdc mang may tiuh (Computer networks). Bai b4o ndy nbdm gidi
thidu mot cach tong quan cac vén 42 xung quanh cdc mang may tinh nhuw thé. Tuy nhién 48
lam gon cho viéc trinh bay ching t0i s& st dungthuit ngly “mang may tinh» a2 chi mot he
thdng n6i két cac may tinh ty tri d& trao ddi thong tin. (& day, mot may tinh dwge goi la ty
tri néu n6 khong bi didu khién, cho chay, bit dirng bdi mot may tinh khac trong hé¢ théng.
Bing ban ché nay, ta s& loai khoi dinh nghia mang méy tinh chc he th6pg c6 quan hé cha/
té nhu 12 mdt may tinh lon ndi v6i chc terminal, cac ngoai vi, v.v...).

Cing xin leu ¥y & ddy mdi quan hé gilta kbai ni¢m « mang mdy tinh» voi khat niém
«cac h¢ phAn tadn* 13 mét khai nidm @wgc sir dung khong th6og vhdt trong cae tai liéu. Co
nhigdu dinh nghia h¢ phdn tdn (distributed systems) kbac nhau tiy theo cach tiép can. Nhung -
tiéu chuin khong th® thi€u dwge 1a chirc niing xit 1y dwge phan tan trén céc phin tid vat ly
clia hé thong — Vi vay & d4y chang t6i s8 coi cic hé phin thn nhu 12 truwéng hop dic biét
clia m@t mang va mot mang ¢é th& 12 mot h¢ phan tin hay khong tdy thudc vao noé duge -
st dung ra sao.

Cac ndi dung chinh clia bai b4o nay gdm c6:

= Muc tiéu va cac ap dung cia may tinh

~ C#u tric mang

~ Kién triic phin mic va vide chudn héa mang

- Cac mang cuc b (LAN)

= N6i két cAc mang m4y tinh

— Sy phat tridn theo hu6ng cac mang dich vy td hop s6 (ISDN).

Ching toi s¢ dung t *mang® ngin gon d€ thay cho cum tir « mang mAy tinh» trong
cac phiin trinh bdy dudéi ddy; ngodi ra, cac thuit ngit chuwa duge théng nhit & Vi¢t Nam s
dugc chu thich bing thuat ngit g6c tiéng Anh d2 ban doc tién theo ddi.
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ii — MUC TIEU VA CAC AP DUNG CUA MANG
Céc may tinh duge ndi két thAinh mang nhim dat t6i cac muc tiéu chinh sau day:

— T4t cA cac tai nguyén tr& nén khi dung d8i v6i bit ky nguoi st dung nao trén
mang (khéng cin quan tdm dé&n vj tri cha tai nguyén va nguoi st dung).

— D¢ tin ciy clia hé thdng ting lén nho kha niing thay thé& khi xay ra su ¢d d6i veéi
mot may tinh nao d6 (rdt quan trong ddi v&i cic ap dung thoi gian thye).

Mot yéu t8 quan trong cho phép x4y dung cac mang 13 sy gidm rd rét cha ty 1¢ giira
gia thanh may tinh so voi phi tén truyén thdng.

Viée 4p dung mang c6 thd & cic pham vi khicnhau: pham vi co s& (trudng hoc, cong
s, xi nghiép ...), pham vi qudc gia, pham vi qudc t& (luc dia, lién lyc dja). Tr d6 din d&n cac khai
niém mang cuc bg (Local Area Network—viét tit 14 LAN) va ¢6 mgng dudong ddi (WideArea Net-
work —viét tit 12 WAN). Phuong tién truy&n tin diing d& ndi k&t cac may tinh c6 the 1a cap
dién thoai (gidy roi hodic ddng truc), radio, vé tinh, b6 soi quang... Nguoi stt dung mang ¢6
thd truy nhip dén cac tai nguyén tir xa~Didu ndy cho phép xy dung cic h¢ tinh toan song
song va cac co s& dir liéu phdn tan véi cac pham vi &p dung khic nhau. Mét s6 mang sir
dung k¥ thuat chuy&n mach (Circuit - switched network) trong d6 m¢t dudng truyén riéng sé
duge Lhiét 14p gita mdi cip hodic nhéom ngudi st dung mudn lién lac v6i nhau va dudng
truyén d6 s& duge duy tri cho d&n khi viéc lién lac k&t thic. Mot s6 mang khac lai st dung
k§ thuat chuy&n doan tin (packet — swited network) trong d6 cac doan tin (packet) dugce
truyén tr ngudn t6i dich clia ching va cac doan tin cha nhiéu ngudi st dung khic nhau cé
th& cing phan chia m¢t dudng truyén. Viéc td hop ci hai k¥ thuat trén vao trong cing mot
mang théng nhdt goi la mang dich vu t8 hop s6 (integrated services Digital Network - viét tit -
12 ISDN) dang 14 xu huéng phat tridn clia cAc mang trong nhitng nim sip toi.

ISDN cho phép s dung mang nhur mot phuwong tién truyén thong voéi chc gia tri bé
sung (value - added network, viét tit 12 VAN), d& cung cfp hang loat cac dich vy lién quan
chiit ché vo6i cic hoat dong kinh t&—x& héi hién dai nhu 12 thw tin dién t& (electronic mail),

sao chup tir xa, hoi nghj truyén hifth (videoconference), dién thoai truy&n hinh (video-
phone), v.v... '

III-CAU TRUC MANG

D& don gian viéc thiél k& mang, ngudi ta thwong phan biét cic vin d& thuln tay
truy®n thdng v6i cac vdn d8 ap dung. P& lam diéu d6, mét mang dugc coi 13 mét tap
hop chc may tinh (host) ndi k& v6i nhau béi m¢t mang con truy&n théng (communication
subnet). Mang con truy®n thong bao gdm hai thanh phén chinh 1a cac by chuy€n mach (swit-
ching unit) (con goi 13 nit mang) va cac day truyén (transmission line). C6 hai ki€u thi&t k&
chinh cho mang con truyén théng : kidu diém—didm (point — to — point) va kidu khuéch tan
(point—to —multipoin, hay broadcasting). o dang dau, cic day (ruyén ndi tirng cip nut voi
nhau va khi m¢t tin bao (message) duge truyén tir mot nGt ngudn nao dé s& duwgc ti€p nhan
va lru trir diy dG & méi nht trung gian cho d8n khi day truyén ra (output line) rdi thi s&
duge gii ti€p di...Cit nhu thé cho dén nit dich cla tin bao (vi vy pgudi ta con goi mang
con dang nay 1a mang lwu—va—gtki tiép (store—and—forward subnet). Hinh 1 cho mét s6 so
dd vi du clia marg diém — digm.
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U dang the hai (khuéch tan), tdt ci cic nat phan chia chung mét diy truyén théng.
Mét tin bdo dugc gli tir mot nit ndo d6 s&¢ dugc ti6p nhan bdi tdt ci cac nat con lai va
trong mot tin bao phai c¢6 ving danh riéng cho 4% chi dinh dich cla né, cho phép méi nit
c6 th& kidm tra xem tin b4o nhdn duwoc c6 phii danh cho minh hay khéng. Hinh 2 cho mét
88 so db vi du cla céc mang loai nay.
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Bus Vang (ring) Radio hodc vé tink

Hinh 2, Vi du hinh trang cac mang con khuéch tan.

Trong c4c hinh trang dang bus va dang vong ciin c6 mot co ché trong tai d& gidi quyét
cac dung do (collision) khi nhi€¢u nit mudn truyén tin ddng thédi. Trong hinh trang dang vé
tinh ho#c radio, mdi nut ciin ¢6 mot anten d& thu va phat séng. Cic mang cuc bo (LAN)
thuong st dung kidu thiét k& khuéch t4n nay (xem phin V & duwéi day).

IV—KIEN TRUC PHAN MUC VA VIEC CHUAN HOA MANG
1. Vi sao cin chuan héa mang?

Khi thiét ké mang, cac nha thiét ké lya chon kién tric (citng va m&m) tiy thudc vao
nhidu yéu t6: yéu clu ap dung, didu kién tai chinh, phwong tién ky thult... riéng cta ho.
Tt d6 dan dén tinh trang khong twong thich giita cdc mang, ddc biét 14 cac mang ban trén
thj trudng: ching sit dung cac phu-orrg phap truy nhép vdo phuong tién truyén tin khac
nhau, va trao ddi tin theo cac protocol( ') khéc phau. Sy khong tuong thich 46 lam tré ngai
cho su tuong tic gilta nhitng nguwdi sit dung cac mang khac nhau, va do d6 tac déng dén
mic tidu thu ella khach hang &8i véi cic mang thwong phim. Vi vAy cin thi&t phai xay
deng mot md hinh chulin 1am ciin cit cho céc nhd nghién ctu mang khi ho muén céc sin
phim cia minh mang tinh chft m& ,

2. Cac t6 chirc chuiin héa mang.

Xin liét ké ra ddy mot s6 td chic chinh la:n nhiém vu chulin hoéa mang trén pham
vi qubc té.

+ ISO (Intcrnational Standards Organization) 1a T8 chitc tiéu chulin quéc t& lam viée
duéi sy bdo trg cia Lién hop qube voi thanh vién 13 chc co quan tiéu chudn qudc gia. ISO
duge chia thanh cic Gy ban k% thuat (Technical Committee — viét tit 14 TC) phu trach cac
linh vge khac nhau, trong d6 TC97 ddm nhiém vi¢e chudin héa linh vye xir 1y tin. M&i TC
lai woc chon thanh nhidu tidu ban (subcommittee) ~ viét tht 1a SC) va méi SC lai chia thanh
cAc nhém lam viée (Working Group) dam nhiém cac vin d& chuyén siu khéc nhaun,

Cac cong trinh chuyén héa diu tién duge d& nghi bdi cac thanh vién cda ISO lén SC
lién quan. SC s& bd phiéu kin 42 quyét dinh chuy&n thanh Dy thio tiéu chudn qudc t€ (Draft
International standard—DIS) va chuyén 1én TC @& bd phiéu & cp ndy. Néu két qué bd phiéu
nhét tri thi DIS duge chuydn lén hoi ddng ISO d8 cong b6 nhu tiéu chuln qudc t& chinh
thize (International Standard — 1S).

+ CCITT (Commité Consultatif International pour le Télegraphe et la Téléphone) 1a
T3 ch&c tu vén qudc té v& dién tin va dién thoai, ciing lam viéc du6i sy bdo tr¢ cia Lién.
hop qubc, hop thanh chi yéu tir cic co quan Buu dién va vién thdng cla cac qulc gia
hodic cac hing tw nhan 16n. Cach lam viée cia CCITT ciing tuong tw nhu cda ISO, chi khac
12 céic tiéu chuln cda n6 mang tén 13 Avis (tiéng Phap) hay Recommendation (tiéng Anh).

*

(1) Mot s8 ngudi d2 nghi diung thuit ngk « nghi thire® hay «bién bdn> 48 dich tir
protocol.



CCITT da ban hanh cic tidu chudn loai — V lién quan dén viin d¢ truy®n dir liéu, che tidu
chulin loai —}X lién quan dén cacjmang truyén dir liéu cong cong (Public Datc Networks) va
cae tiéu chuln loai — I danh cho ISDN (xem phin VI & dudi.

Sy ton tai ddong théi ctta ISO va CCITT giai thich suw giao thoa gitra cdc chirc ning
xir 1y va truyén lin trong che 4p dung vién tin hoc (teleinformatics), ddng thoi cling cho thiy-
ring vién thong 13 mot vén d& trong diém cla cac qudc gia phat trién.

Ngodi ra c6 thd k& dén ECMA (European Computer Manufactures Association), ANSI
(American National Standards Institute), IEEE (Institute of Electrical and Electronics
Engineers) ... 1a nhitng td chitc c6 nhidu déng goép quan trong cho viéc chulin héa mang.

3. Kién tric phan mirc va mé hinh tham chiéu OSI.

Mang — hay 12 su két hop néi cac hé thdng md — (Open systems Interconnection —
viét tit 1a OSD 1a mot tap hop dic biét phire tap cin thiét phai c6 mot cfu trac thich lhop
cho phép phan tich hé thdng dén tin céc phiin t& & mirc thye hién cia né. Viéc nghién citu
vé OSI da dugce ISO khdi tao, tir thang 3/1977 voi cac muc tiéu:

~ N&i két cac hé thdng cta cac hding sdn xufit khac nhau.

— Phéi hopcac hoatdéng chulin héa trong caclinh vece vién théng va chc hé théng tin,

Két qua diu tién 1a phwong phap phin tich mdi mét hé thdng mé (x& 1y tin hoiic
truy&n tin) thanh cdc muc (layer) phin cfp theo chirc niing thuc hién. So 46 phan mic duge
minh hoa trong hinh 3.
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Hinh 3. So 45 phin mic chic niing OSI

So dd minh hoa 3 mtc lién tiép N—1, N, N+1ciia 3 h¢ théng md j—1, j, va j+1 gid
thiét dwoc ndi két voi nhau. Mdi mirc N dugce tao thanh it mét hofc nhidu phin t& chie
niing dwoc dit tén 1a (N) — thuc the ((N) — entity) thuc hi¢n cing m¢t chitc niing cia mue
N nhung du6i sy didu khién cta cae (N+1) = thuc thé khac nhau. Mdi mtrc N ciin thyce hi¢n
mot s§ dich vu ((N) — Services) danh cho cdc (N+1) — thyc thé tai ranh gi¢i gitta mic N va-
mitc N+1. Cac thuc the clia miae N+1 truy nhip vao cac dich vu clia miac N théng qua mét
kh&i niém logic diit tén la didm truy nhap dich vu ¢ mitc N ((N)—SAP (Service Access Point)).
Su trao dbi gilta hai thyc thé ddng mie N & hai hé théng khac nhau tuin theo (N)— protocol
14 tap chc qui tic vA cdu tao ndo 6 nhdm thuc hién cac chirc niing clia mtc N,

T so d6 trén ta thdy ring d6i véi méi mac N cin phdi x4c dinh dwgc cac giao dign
(interface) theo chidu doc ((N) — dich vu) va theo chidu ngang ((N) — protocol). Dwa trén
phuong phap phin mic ndy va xuft phat ti moét loat cic nguyén tic nhim ddm bdo tinh
hop Iy cia s6 lugng mirc dwoe chia va ranh gioi gitta cac mbc do6, 1SO dd cOng b6 Mo
hinh tham chiéu cho viéc ndi két cic h¢ théng mé (ta s& goi tit 12 MO hinh tham chiéu OSI)
(OSI1 Reference Model) gbm 7 mirc (xem hinh 4),

4 -
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Hinh 4. Md hinh tham chiéu OSI.
trong d6 chc murc dugc thye hién nhitng chirc ning chl yéu sau day:

~ Mtrc 7 (Ap dung—Application): La €cira s8» gitta ngudi st dung vo6i bdi cdnh
OSI. N6 dinh danh cac thue thé truyén théng (bling ten, dia chi holic bing mo ta dic treng) va
dinh danh chc d8i twgng degc truydn thdng.

=~ Mde 6 (Trinh dir li¢u —~ Presentation): nhiim bidu diZn théng tin theo ct phap di
lidu cda ngudi sit dung.

— M@c 5 (Phién — Session): nhiim thiét 1ap, duy tri, d3ng b héa va hiiy bd cac phién
truy&n thdng.

— Muc 4 (Giao vAn — Transport): nhim ki8m so4t mut — dén — mat (end —to—end)

ludng dit liéu truyén thong va khic phuc sai s6t. M&re ndy ciing cé thd thuc hién cic viée
ghép kénh (multiplexing), cit (hop) dir liéu.

— Mic 3 (Mang—Network): thyc hién chirc niing «role® ddm bdo viéc chon dudng
(routing) truy&n thong trong mang; ciing c¢6 thd thwc hién kidm soat ludng dir liéu, khic
phuc sai sé6t, cit (hop) dit litu nhung & pham vi mang.

— Mirc 2 (Lién két dir liéu — Data link): Thiét 1ap, duy tri vA hliy bd cic lién két

dir lidu. Kidm so4t ludng dit liéu, phat hié¢n vad khfc phuc sai s6t truy®n tin trén céc lién
két as.

— Mte 1 (Vat 1y—Physical): Cung cdp c4c phuong tién co, didn, hAm va thi tuc a3
khé&i @9ng, duy tri va hily bd cac lién két vat 1y cho phép truygn (hoan toan « trong sudt»
d6i v6i nguwdi st dung) cac dong dit ligu & dang bit.

M8 hinh tham chi€u OSI tao nén mot khung khai niém va chic niing cho phép céac
d6i ngii chuyén gia qudc t&€ c6 thé 1am viéc ddc 14p vd c6 hitu quid d2 chulin héa cu thd
.hon cho mdi mire clia né.

4. Protocol chuan héa OSI.

P6i voi cAc mang dung ky thuat chuyén doan tin (packet switched networks— viét tit
1a PSN), cdc doan tin c6 thé dwgc truyén theo phwong phip €c6 lién két® (connection-
onented) hojc « khong lién két > (connectionless). V&i phuong phap c6 lién két, cdc doan tin
clia ngudi st dung dugc truyén theo mot con dudng logic (virtual circuit, hay connection)
dd dugc thidt 14p tir trude gitta ngudn vA dich vA &3 bRo todn thi ty cha ching trong qui
trinh truyén. Nguwoc lai, trong phwong phap «khdng lidn k&t*, cic doan tin (lic nay duge
gox phan biét 1a datagram) duge truydn d¢c lip v&i nhan theo con dadngz x4c dinh din
hing dia chi dich du'crc @it trong mdi datagram.

g) va



- Nhuw vay véi cdc mang «cé lién kéty, cic dich vu wa protocol & mdi méc trong mé
hinh tham chiéu OSI phdi thyc hién 3 giai doan theo thi tw théi gian 1A : thiél lap lén k&,
truyen dit ligu va hiy bé lien két. Con d6i v6i cAc mang « khéng lidn két» thi chi c6 mot giai
doan truyén dir liéu dwge thyc hién ma théi.

Trong giai doan thiét lap lién ké&t, hai thyc the ddng muc & hai diu lién két s
throng lugng véi nhau vé tap cic tham s6 s& sit dung trong giai doan truyén dir ligu.

Trong giai doan truydn dit liu, chc co ché kidm soat (sai so6t, ludng dir litu... ), ghép
kénh, cit (hop) dir litu... dwge thyc hién d8 ting cuedng d9 tin cdy va hidu suft cla vige
truyén dir liéu. :

Dir li¢u dwoc truy®n gitta chc thure thd ddng mtrc bao gom dit liéu clia ngudi sir dung
va théng tin didu khién protocol duge thém vio khi di qua mdi mtc tir trén xudng (phin
thong tin didu khidn nay s& duwoc-tach-bd din & mdi mirc khi di tir dudi lén nguoi nhén
dit liéu). Hinh 5 minh hoa sy bién ddi eflla cAc don vi dit lidu qua mdi mte.
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Hinh 5 — Sy bién d6i cta cac don
vi dit liéu qua mbi mc ctia mé hinh
tham chiéu OSI.

Don vi dir 1idu ciia protocol & mirc trén (N + 1) PDU (Protocol Data Unit) qua ranh
gi¢i gitta hai mue 1’\1 + 1 vd N duge anh xa thanh don vi dit liéu dung trong céc dich vu
& mtrc N: (N)SDU. Anh xa niy ¢6 the 1a 1 — 1 hoic 1 — n tuy thudéc vdo giéi han do dai
crc dai clia don vi dit lidu s& dung. Khi cdéc (N)SDU qua dai thi n6 dugc cit nhd thanh

~nhigu (N)PDU sau khi d4 thém c4dc théng tin didu khidn protocol thich hop & mie N((N)PCD).
Nguoc lai, c4e don vi dir liéu ciing c6 thd duge hop lai thanh céc don vi dir liéu dai hon.

Do dai cye dai clia cdc PDU ciing 13 mot trong cdc tham s6 c6 thd thwong luogng gilta

cdc thye thd ddng mic trong giai doan thiét 1ap lién két.

Cho t6i nay, phiin 16n cac dich vu va protocol cho cic mitrec dd dwoc ISO, va CCITT
chuln héa v& co bin, c6 thd k& ra mot s6 trong d6 nhur:
Muic 7: ISO/DIS8571: File Transfer, Access and Management (FTAM)
ISO/DIS8649: Definition of Common Application Service Elements (CASE)
ISO/DIS8650: Specification of Protocols for CASE
Mirc 6: ISO/DIS8822: Connection — oriented Presentation service Definition _
ISO/DIS8823: (CCITT X.215): Connection — oriented Presentation  Protocol
Specification,
Mitc 5: ISO/IS8326 : Connection — oriented Session Service Definition.
- ISO/1S8327 : (CCITT X.225): Connection — oriented Session Protocol Speccification,
"'lec 4: ISO/IS8072 : (CCITT X.214): 'Conneétion — oriented Transport service Definition.
o 1SO/1S8073 : (CCITT X.224)\:"Connection - oriented Transport Protocol Speceifi-

. : : cation-
Muc 3: ISO/IS8348 (CCITT X. 213): Network service Definition.

1S0/188208 (CCITT X. 25): X. 25 Packetlevel Protocol for Data Termial Equipment,



Mitc 2: 1SO/DIS8886 (CCITT X.212): Data link service Definition
HDLC: High level Data Link Control
LAPB: Link Access Protocol Balanced.
Miuc 1: X. 21,
Cac protocol chuiin héa dwoc xdy dyung trén co s& 4 logi ham co ban (primitive) sau day :
request (yéu ciu)
indication (chi bio)
response (tra loi)
confirm (xdc nhan)
(xem hinh 6)
Request dugc giri di béi ngudi st dung dich vu & mirc N + 1 trong hé théng A a3
goi mét thi tuc clia protocol & mirc N. Yéu cdiu ndy s& dwgc cdu tao dudi dang mot hoic

. nhigu (N)PDU d2 gri toi hé théng

He thing A HE thing 8 B. Khi nhin duge (N)PDU @6 mot

M . thd tuc ctia protocol & mire N caa
w1 | 44 N s Wt B sé& thong bdo yéu ciiu d6 lén

: ! mitc N + 1 bing ham co ban
e !

Re —_— Indication. Sau d6 Response s&

yuesr Zndicaion duoe giri tr mic N + 1cda B

& | l xung mirc N d& goi mot thi tue
N l | cla protocol & mirc N d& giri tra
,gw 10i (dwdi dang (N)PDU) téi he
R l v ! théng A. Khi nhan duge tra loi
N Res},'pnse ndy, mot thii tue ciia protocol
Firm l mirc N clia A s& giri ham co ban

[of‘ Cofirm 1én mac N + 1 d& hoan

tdt chu trinh yéu ciu béi ngudi
sit dung dich vu & mac N + 1
cua A. Cac chu trinh khéc nhau
cta nhitng ngudi st dung khéc
phau dwgc phin biét nho khai niém €diém tham nh4p dich vu?® & ranh gi¢i cua hai mic
N+1va N ({N)~ SAP).

Hinh 6. 4 loai ham-co ban (primitive) dung trong cac
protocol OSI

Twong Gng vdi ba giai doan trao d6i clia mdi mirc (thi&t 14p lién két, truyén dir
liéu, va hiiy bd lién két) ba loai thi tuc co ban dwge s dung, @6 12 (& mac N); N — CON-
NECT, N — DATA va N — DISCONNECT (hoic N — RELEASE).

Bén canh do6, mét s6 thé tuc phu dwge sk dung tiy theo dic diem ctia mdi miuc (vi
du th tuc N — RESTART d2 khéi dong lai hé théng & mte 3) thii tue T — EXPEDITED —
DATA cho viée truyén dir liéu khdn & muac 4, hoic S — TOKEN GIVE d& chuyen di2u khi¥n
& mirc 5 v.v..).

Modi thi tuc néi trén s& dwoe st dung 4 loai hAm 6o bin request, indication, response
va confirm @8 cfu thanh ¢ic ham co ban cha c4c protocol chulin OSI, nhu vi du minh hoa
bdi hinh 7 d8i v&i cac protocol HDLC ciia mirc 2.

Luu ¥ rdng khong nhit thiét & tdt ci cdc mic mdi thd tuc co bin d¥u st dung ca 4
bién dang tng v6i 4 loai ham co ban nhu trong vi du HDLC.

Céac protocol chuin OSI dwgc md td nhé cac bang (ho¥c so.do) trang thai trong d6 sy
thay ddi trang thaicta mot lien két twong ang voi mdt sy kién ndo 46 (ghi, nhan chc ham
co ban ching han) ciing nhu hanh &¢ng phin Gng cia thye the chic ning & mic dang xét
dwoc chi ro. Phueong phdp moé td nay lam thuin lgi cho viéc cdi @4t vd thi céc protocol
truyén thong trong mot héi cinh mang cy thy,
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5. SNA: Kién trac mang eia IBM.

Hinh 7. So d@dstt dung céc him co bin cia HPLC.

Nhidu hiing sdn xufit va co s& nghién cttu d3 thiét k& cic md hinh mang riéng doc
l4p v6i sy phéttrign clia mé hinh tham chidu OSI. Vi du nhr mang TYMNET cia TYMSHARE
(M1), ARPANET ciia B qudc phong Mi, SNA céa IBM, DNA ciia DEC, DCA cfia UNIVAC, v.v...
Chung téi xin giéi thiéu vai dong v& SNA cla IBM thudng duge coi 12 mot kién tric chuidn
thi hai clia mang do mirc @0 phd dung 4p dio cla cic sin phdm IBM trén thé gi¢i hién nay,
SNA (Systems Network Architecture) 13 mot mé hinh kién tric phAn mtec cho viéc ndi két cac
sdn phdm cha IBM dugc xdy dung tir 1984 va cho dén nay d3 trdi qua nhiéu th& h¢ phat
trién. Hinh 8 trinh bay mé hinh phan mitc clia SNA, sy twongirng cfia né so véimd hinh
tham chidu 7 mtc OSI va cac don vi dit lidu trao ddi qua cac mirc d6.

SNA

Maodel
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TH\RHIFH | RY Patt caontrol
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OS5I Model
APPLICATION End vser
FRESENTATION |Fresentstion Serviser
SESSION PAIA Flow control
| 7RANSPORT \Vransmission control
NETWORK | fath  control .
j Deta Link confrol
DATA LINK (SDLC)
I PHYSICAL - Physical link control |

Hink 8. M6 hinh phin mic_ctia SNA
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Luu ¥ ring su so sanh gifra chc mire cha SNA va mé hinh OSI chi ¢6 tinh chét twong
d8i vi thuz té khong ¢6 sy tuwong itng 1 — 1 gitta hai mo hinh phin muc do. & mire 2,SNA
ding protocol SDLC (Synchronous Data Link Control) twong tu (nhung ra d¢i truée) HDLC.

V—CAC MANG CUC B) (LAN)
. Dinh nghia va cac ddc truwng ctia mang cuc bd.

Su phan biét cd didn gitta mot mang cuc b9 (LAN) va mot mang dudng dai (WAN) chi
xét dén yéu 16 khong gian (dia ly) nhir the hién & tén goi cla chang. Can phii c6 mét su
phan bigt ddy @0 hon phan anh ddng thoi cac you té€ khong gian, thoi gian va ycéu t8 con
ngudi trong d6. C6 thd thdy ring dinh nghia cla IEEE (chudn IEEE 802.1) 13 xuft phat tir

quan diém do.

«\{6t mang cuc b0 14 mot mang trong d6 viée truyén théng dwoc giéi han tron,g mot
phgm vi dia 1y c6 dudng kinh nho (tir 1 d&€n 20 km) nhu mot xi nghiép, mot cong so, mot
khu dai hoc, v.v... MO0t mang cuc bo sit dung phuong tién vat 1y c6 t6c do cao tir 1 dén
20Mb/s) va lam viéc voi ti suit sai s6t nho ».

Yé&u t8 thoi gian dwge thd hién trong dinh nghia n:‘1y6 kha ning truyén tin v6ithong
lugng cao (tir 1 d&n 20Mb/s, va c6 th® dat dén nhidu Gb/s néu diung s¢i quang...) so v&icac
mang dudng dai thudng chi c6 téc do duoi IMb/s. Khi niing ndy cho phép mang cuc bf rét
thich hgp voi cac 4p dung thoi gian thuc cla cdc co s& cong nghi¢p.

Yé&u t6 con ngudi duge thd hién truée hét & sy quan 1y mang : néi chung, m¢t mang
cuc by thudng chi chiu sy quan ly cla mot td chire duy nbét (mot bo, mot xi nghiép, mot
vién nghién cru...). Pitu nay cho phép don giAn hoa m¢t s6 co ché didu khién trong mang
it nhidu c6 mang yé&u té con ngudi (chon dwong, danh thué thué bao, bdo vé tai nguyén...).

2. Chuan héa mang cuc bd.

Bén canh viéc chulin héa cho cac mang n6i chung v6i két qua co bin nhit 14 M6 hinh
tham chidu OSI dd gi6i thiéu & trén, viéc chuidn héa cho cac mang cuc b noi riéng ciing da

— duoc thue hién trongﬁvong mudi

nim nay. de dép ng voisuw phat

APPLICATIGN : tri®n 3 at cha cac mang loai
' nay. Do dic trung riéng, viée

FPRESENTATION chulin h6a mang cuc b chidanh
cho hai mire thdp nhéi cia mo

SESSI0N hinh tham chidu OSI: mifrc vat
1y va mire lién két dit lieu. IEEE

TRANSPORT da’di tién phong trong linh vue
p4 nay véi Pé an IEEE 802 ndi

NETWORK tiéng bit diu tridn khai tir 1980
o - _ [ AT RTE I IR AN va két qui 14 ho edc chudn IEEE

DATA LINK “Gaoy2) Giuo/ocd) Genziacy] 802 (8020, 8022, 8033, 802.4,
_____ MAC a 802.5,...) ra d&i tao nén mdt su

PHYSICAL ,?5}7; hoitu quan trong cho viéc thigt
- k& va cai didt c4ac mang cuc bd

Vo I A/AY MG fink 75G/8892 cho LAN trong thoi gian qua. ISO v6i vai
tro toan clu cfha minh trong
Hink 9. Ho chuldn ISN/8802/X cho LAN viéc chudin héa da tiép nhan ho

chulin IEEE 802 d& phat trién

thanh tiéu chulin qudc t&, Cac chuln trong tng cho mang cuc bd ctia ISO duos ky hiéu la
880:/X (hinh 9).

‘'Déi v6i mo hinh tham chiu OSI, mirc lién k&t dir licu (mic 2) cha IEEE 802 duoge
chia thanh 2 mirec con : LLC (Lngical Link Control) va MAC (Media Access, Control). Mtre con
MAC dam nhiém eac chirc niing didu khién viéc truy nhip céc phwong tién truyén tin trong
khimdée con LLC ddm béo tinh ddc Iapcha viéc quin 1y cac lien két dir licu di voi phwong
tién truyén tin va phuong phap truy nhap (MAC) dugc si dung. IEEE 8u2 (hay ISO 8302)da

2-KHTT 1/89 9



dinh nghia nhiku loai protocol LLC twong ¢ng v&i cac phuong phép truyén dir licu khic
nhau, trong d6:

LLC 1 (IEEE 802.2—type 1) : protocol kidu ¢khong lién k&t » va khong co6 bdo nhén
(acknowlledgment)

LLC2 (IEEE 802.2—type 2): protocol kiZu “co lién két»
LLC3 (IEEE 802.2—type 3) : protocol “khong lién k&t» va c6 bao nhan

va nhigu loai protocol MAC twong tng voi cidc phuwong phap truy nhip va phu‘o‘ng‘ tién
truyén tin khac nhau, ching han.

IEEE 802.3 : CSMA/CD
1IEEE 802.4 : Bus v&i tich—ké (Token Bus)
IEEE 802.5: Vong v6i tich—ké (Token Ring)

Mot vin d& dit ra hi¢n nay cho viéc chuin héa mang cuc d6 laxac dinh clc protocol
thich hop cho cac mire cao hon (tir mke 3 trd 18n). & muc 3, ISO di xem xét protocol X.25
PLP (X25 Packet Lovel Protocol) d8 cai d#it cho mang cuc bo. Viée st dung X25 PLP & mutc
% cia LAN cho phép st dung duge chc protocol chudin hoa & cac mic cao cfia 1SO (mue 4,
5, 6, 7) cho LAN ma khong ciin bién ddi gi nhi2u. Mit khac noé ciing lam d& dang cho viéc
ndi két LAN véi c6 mang cdng cOng no6i chung déu dung chudin X25 ctia CCITT (ho#c tuong
thich v&i X25) & 3 mirc thdp nhét.

& pham vi chu Au, ECMA ciing 43 cong b6 ho cac chuiin ECMA —80. 81, 82, 89, va 9
danh cho LAN.

Cing cin k& thém & diy sy dong goép clia nhirng ngudi st dung vao viée chuldn héa
LAN. Hing General Motors (M) 43 x4y dung protocol MAP (Manufacturing Automation
Protiocol) dung cho cic mang xi& 1y tin c¢dng nghiép va hiing Boeing (MI) v&i protocol TOP
(Technical and Oftice Protocols) diing cho b8ji.ednh viin phong. Ca hai protocol MAP va TOP
déu twong thich v6i eac chulin clia ISO d6i véi mang néi chung va cla IEEE d6i voi LAN.

3. Cac phuong phap truy nhip phwong tién truyén tin chi y&u sir dung
trong LAN.

3.1. CSMA/CD (Carrier Sense Multiple Access with Collision Detection)

Tu tudéng chinh clia phwong phap nay Id: khi mot tram S ndo d6 mudn gii tin di,
trw¢e hét né kiém tra duong truyén (béing cach tach tin hiéu séng mang) d& xem duong
truyeén dang r6i hay dang truy&n tin cho mdt tram nao khéc. Néu duwong truydn ban, S hodn
viée giti tin di. Con néu dwong truyén réi thi S gbi tin hiéu séng mang va gii tin di. Néu
cung thoi diém d6 ¢6 it nhdt mét tram khic cling gki tin hiéu song mang trén duong day
thi xAy ra dung d¢ (collision). Lic d6 mdi tram hitu quan déu “ting cuong” dung do bing
cich duy tri tin hiéu séng mang thém mot thoi gian nita d& ddm bao réing tdt ci céc tram
dung d6 déu c6 di thoi gian d& phat hién dwoe sy dung do nay. Sau d6 mbi tram déu €im
ling » va roi s8 ti€p tuc thir tai chiém dudng truyén (theo qui irinh trém) sau m¢t khoing
thei gian lya chon ngdu nhién nao do. & ché do nhén tin, néu tram S nhan dwgc mot frame
(tén goi don vi dir liéu ding & mirc 2) dén thl n6é kidm tra ving dia chi ngudn va dich cla
frame d6 @¢ xac dinh xem frame cta tram ndo g&i va c6 phdi giri cho minh hay khong.
Néu dja chi dich clia frame trung véi dia chi (trong mang) clia S thi S s& ti€p tuc nhan nét
chae ving con lai cha frame.

Truéc khi duwge chulin hoa (IEEE802.3), CSMA/CD da dwgc st dung nhw 13 protocol
truy nhap dudng truyén clia mang cuc bd ndi tiéng Ethernet cla cac hing Xerox, Intel va Dec.

3.2. Vong vdi tich ké (Token Ring)

Mot mang cuc by dang « vong voi tich ké» bao gdm mét tidp cac tram dwoc ndi lién
tiép béi mot phwong tién truy&n tin ndo d6. Tin dugc truyén mot cach tudin tu b tram
nay dén tram k& tiép. Khi mot iram nao d6 c¢6 quy®n giri tin, n6 truyén tin vao vong va
tdt cd chc tram kbac “nhiic» lai tirng bit nhin duge. Tram dich s& sao chép tin khi né dwoc
chuvén qua. Cudi ciung tram g&i tin s& tach ra khéi vong. Quydn ghi tin dwoge bidu thi
bing su thu nh&n moét tin hi¢u di€éu khién (mot frame diic biet) goi 1a “tich ké” (token)
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dwge lou chuyén trén vong sau méi lin truyén tin. Tram c6 tin cin truydn diu tién €bit
gitr® tich k& vA dwgc phép giri tin di. Sau d6 tich ké dwge chuy&n di tiép trén vong @&
trao quy&n giri tin cho tram khac. C6 nhidu phuwong phap chuyén tich ké di. Ching han c6
thd gheép tich ké nhir mot phin cda frame ciin gii di. Hofic chi chuyén tich ké di khi tram
g&i tin d3 nhin dwoc lai frame ctia n6 (tic 13 san khi d3 di mot vong) v.v..

Luu ¢ riing phuong phap €vong v6i tich ké» dugc phat trién bdi cac phong thi
nghiém cta IBM & Zurich va di duwgc st dung nhi&u trong cdc mang sin phdm cla 1BM.

3.3. Bus vdi tich ké (Token Bus)

Ciing gidng phuong phap trén, & ddy quyén ghi tin dwoc bidu thi bdi mot tich ké
lru chuyén gifta cac tram hoat dong gin v6i Bus. Tich ké dwge chuyén s& tao thanh mot
vong logic. Vi ky thuat Bus khong doi héi mot sy sip xép tulin tw cac tram cho nén vong
togic d6 dwgc x4c dinh bdi mot diy cac dia chi tram. Digu khé khin & day 13 vdn d& thidt
lip va duy tri vong logic (khéi tao thém tram méi, b6 bét tram cii). Moi tram tham gia
phai biét dia chi cla tram k2 trudce va sau nd. Sau khi mot tram két thic truyén dir liéu,
no s& chuyén tich ké téi tram ti€p sau bing ciach glii mjt frame didu khién dic biét goi 1a
«tich ké tuong minh» Sau 86 néu tram gki nhin dwgc moét frame hgp 1é tir tram sau thi
né hidu rdng tram ti€p sau d6 d% co6 tich ké va dang gki tin di. Ngwec lai, n6 phii truy
nhip trang thai clia mang va néu cln thiét phai c6 hanh dong thich hop dé tai lap vong logic,

Nhiéu c¢o6ng trinh nghién ctru danh gi4 hi¢u sufit cia 3 phuong phip truy nhap néi
trén cho thdy phuong phap véi tich k& c¢6 hién suft cao hon, song phwong phap CSMA/CD
lai don gidn hon nhigu va di xufit hié¢n rdt sém va phd bién trén thi trudng.

VI — NOI KET CAC MANG

Viéc nbi két chc mang khic nhau xufit phat tir yéu ciu trao ddi thong tin va sk
dung chung céc tai nguyén giira nhl”ni?ngu‘(‘)n st dung khac nhau khéng chi b6 hep trong
pham vi mét co s& ma ci trong pham vi qudc gia, qudc té. S phat trién cla coOng nghe
may tinh va truyén thong ngdy nay di cho phép nhi&u co s& c6 cac rmang riéng clia minh
bén canh cdc mang truy&n tin qudc gia, qudc té. Viée ndi két cac mang d6 lai voi nhau sé
ting cuong khi ning hop tac va t8i wu hoa vige st dung tadi nguyén & cac mie do khac
nhau. NOi két cic mang 12 m)t cong viéc phirc tap do tinh khong ddong bo (v& phin cirng,
phin mém) cfia cdc mang dwgc ndi két (ma ta s& goi 1a cac mang con (subnet)). Su khong
ddong bo d6 doi héi cin phdi c6 mot sy chuydn ddi thich hop khi ndi k&t hai mang v6i nhau.
RO rang cdc mang con cang khac nhau thi viéc chuy&n d6i cang phirc tap. Cac cong trinh
chulin hoa ctia 180 ciing nhw cla cic td chitec chudin hoa khac ciing chinh 1a nhim mue dich
tao ra mét sy hoi tg trong linh vy thiét k& va cai dit mang, ldm gidm do phie tap cla
viéc chuyén ddi khi néi k&t cac mang. P2 ndi k&t hai mang voi nhau ta phii xdy dung mot
khdp ndi (interconenection interface) d& thwe hién chie ning chuyén dbi gitra ki&n tric ciia
hai mang con.

— Néu kién trac ctia hai mang con cho phép chi cln chuyén ddi gitta cac phuong
phap truy nhip phwong tién truyén tin vd chayé&n mach cho cac don vi dir li¢u thi « khop
ndi» lac d6 thwong dwoc goi 1a cdu (bridge).

— Néu kién trac cta hai mang con doi héi phéi chuy&n ddi gitta hai he protocol
kbac nhau & mtre cao hon (t mite 3 trd 1&n) thi cac khop ndi s&¢ duoe phin bigt véi trudng
hop trén bdi tén goi cbng vdo (gateway).

D% don gidn, trong cac phin sau ddy ta s& goi chung céc kh6p ndi két mang la
cdu noi.
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{cda é“;l‘,' vdy, V& nguyeén 1y, vige n6i két ce mang c6 thd thuwe hién & mot mie bit ky
mo0 hinh tham chigu OSD) tiuy thuoc vao do khic nhau chia cic ho protocol s dung &
cAc mang con va vido yéu clu ap

!
: LAN 8G2-¢ dung. Tuy nhién, nguoi ta thwong
L_rl CFI thue hién cac viée ndi két & 3 mtc:
i ' mirc 2 (lién k&t di liedu), mGe 3

(mang) vd mitc 4 (giao van). be
minh hoa ta xét vi du ndi két céc
mang cuc bo IEEE 802 (hinh 10).
Trong trudng hop nay viée ndi két
dwge thwe hién & mic con MAC
(Media Access Comntrol) cta mire 2.

T T Tl_@

LAN 802/3 Do vay, kién truc cda cac cidu néi

oy vor mang ke a7 kit chi chéra mtre 1 (vat 1y) va mic con
P MAC (hinh 11) v6i chitc ning chd

@ {3 ndi g ot AN yéu 1a d& chuyén do6i cfu tao cila

3 Trem may gan frén LAY cac frame cua protocol truy nhdp

5 s LA N . nay sang protocol truy nhip khéc
Hinh 10. N&i k&t céc LANIIEEE 802 qua ciiu néi (trong s5 3 protocol truy nhdp
IEEE 803.3 (CSMA/CD), IEEE 8024

(TokenBus) va IEEE 802,5 (Token Ring)) vd giti céc frame nay t6i mang cuc bo dich cilia chiing.

N\ " | \ S,
Lee - Le
Choyén dG7 .
~4 C 802-
802-2 Pl 2
MAL MAC MAC — MAC
802-3 |7 T |60z-3 | goz-4 | T | 802-4
LAN 802-3 CAY NI LAN 802-#
(Cip4/co) (Bus v 1165 48)

/iinh 11. Kién trc phin mirc cia clu ndi cho hai mang cue bo
IEEE 802.3 va IEEE 802.4.

Vi1 — SU PHAT TRIEN THEO HUONG CAC MANG DICH VU TO HQP sO (ISDN).

Nhu da gi6i thidu trong phin md& diu cia bai bido ndy. c6 hai ky thuat truyén
dwoc st dung trong cac mang: k¥ thuat chuy&n mach (circuit—switching) va k¥ thuat chuy&n
doan tin (packet—switching). Nguyén thiy cac mang chuyén mach duge xdy dyng d& truyén
tiéng néi (nhu chc mang didn thoai). con cac mang chuyén doan tin dwgc thiét ké d& truyén
dir lidu twong tic. Mang trong twong lai s& phai bido dim truy&n thoéng nhigu dang thong
tin khac nhau nhw dit liéu twong tac, tiéng noéi, sao chép, video, thong tin digu khidn tur
xa, V. V.., Mot s8 dich vu truyén thong do doi hoi k¥ thuit chuyén mgch, mot s& khac lai
doi héi ky thuit chuyén doan tin hofic mot phwong phap lai nao d6 con chwa duge phét
tridn. Tap hop c4c dich vu dé truyén cac loai thong tin khic nhau qua mét ho#ic nhi®u mang
phéi c6 khi nang phin tin dén tan nhi riéng cta ngudi sit dung. Khi niing d6 lam cho \;iéc
truyén dir liéu khoéng con doc quyén bdi chc hing hodic t6 chwc chinh phi. MBi nha s& co
the duwoc gin mot hop lién két dit & nat mot dudng truyén cao tdc ndi voi mang dign thoai
8, dién thoai truy&n hinh hofc mot dich vu bd sung khac.

Cac mang tuong lai d6 dwgc dit tén 13 cac mang dich vu 16 hop s6 (Integrated Ser-
vices Digital Networks—viét tit 1a ISDN). CCITT d& dinh nghia ISDN nhu m{t mang s6 hoa
tir mut—dén—miat cung cdp mot pham vi rong rii cac dich vu truy nhap bdi mot s6 lugng
han ché cic giao dién ngudi s& dung mang nhién muc dich. Tt nam 1980, CCITT da thanh
14p cAc nhém nghién ciru chudin héa ISDN, va tir 1984 d3 cong bd cac chulin loai I — danh

cho ISDN.

12



Kién tric cha ISDN cho phép truyén td hop tiéng n6i, dir liéu va hinh anh tir khach
hang dén khach hing qua mdt giao di¢n ngudi st dung duy nhét (hinh 12).
T LT
\ g 1 i |
1 GA
/L.. &M |\
/

. v b 15ON
(b ISON il

THIET THIET
B8/ - -- ~ﬂ‘—- B,
KHALH | XHACH
HANG HANG

a0 4ién Son Grao 2ién 677

Duong
tryyén 1¢

Ldc k43 ning mong

Hinh 12. So d0 cfu tric ISDN

Trong So dd cta hinh 12, cdc dudng lién bidu din su truyén thong tin & phan biét
v6i viée truyén tin hiéu, voi chc thao tic quén 1y va béo tri (Operatlions, administration and
maintenance—viét tdt 14 OAM) dwgc bidu dién biing cac dudng chdm chim.

Mo hinh tham chiéu ctia ISDN ciing dya trén m6 hinh tham chiéu OSI. N6 tdng quat héa md
hinh OSI va 4p dung khong chi cho viéc truyén thonz tin ma coén cho truyén tin hiéu va
cac chirc ning bao tri.

Hi¢n nay, CCITT dang xem xét mot s8 vAn dé cy th& héa phat trién cac chulin loai—
/1984 d&8 m& rong cac dich vu, va khd nang ctia ISDN. Ching han v& dich vu, ISDN cin
nhiim vao video chét lwong cao va +& hop né vao kién triic ISDN. Pidu nay ddi héi mot giao
dién gidi rong méi cho kha nang do rong bing 16n (30 —200 Mb/s) & giao dién ngudi st dung—
mang. Dinh nghia cia mot giao dién gidi rong ISDN cho phép chulin bi kha ning video cho
ngudi st dung. Ngodi ra, giao dién nay s& mé ctra cho viéec ndi két LAN véi ISDN. Cac vén
d& xung quanh céc protocol cho truyén tin hié¢n, diéu khign va truyén tin ciing duge quan
tim nghién ciru phat trin. Ching han, d8i voi viée truy&n tin, c6 protocol cho cac mitrc
cao clia mé6 hinh tham chi€u OSI s& lam thuin loi cho viéc lién lac gifra ciAc Ap dung cla
ngudi st dung va cho phép cac protocdl ma hoa via cdu tao lién lac vl nhau. Mot vin dé
quan trong nita cho vdn dé& phat trién twong lai 13 xAy dung cac protocol mdi d& ndi két
mot cach ty nhién cic LAN v6i cic giao dién gidi rong ISDN khong cin cac thiét bi cfu ndi
dét tién 1Am gidm st hiéu xudt va théng lwgng cla mang.

Nhdn ngay 25—3—1988
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