Chuiong I11

TRUYEN SO LIEU

3.1 Khai quat
Thong tin sau khi ma héa dugc bi€u dién trong dang nhi phan va luu trif trong nhitng thi€t bi dau
cudi. Nhitng thi€t bi ddu cudi ¢ thé 1a mdy tinh hoic nhitng terminal thong minh.

Su trao ddi dit liéu giita A va B dudc thi€t 1ap theo mach nhu hinh vé& 3.1. N6 bao gdm thi&t bi ddu
cudi ngudn (ETTD), modem (ETCD) dudng day truyén va thi€t bi diu cudi thu.

Trong thi€t bi dau cudi xit 1y dif liéu chiing ta chia chiing 1am 2 phin thyc hién chiic ning khic
nhau: phan xt 1y thong tin va phan ki€m tra sy lién lac. Phin dic biét dugc thyc hién § day 1a su
bdo vé chdng sai s6 va tao ra cdc ky ty, phuc vu cho sy ddi thoai giita hai thi€t bi dau cudi. Bo
phan ki€m tra lién lac c6 thé c6 hoic khong c6 bo phan loc.

Hinh 3.1 Mach truyén di¢ liéu ti A - B.

Thiét bi dau cudi mach dit lieu (ETCD) 1 thi&t bi ¢6 nhiém vu ddp ¢ng tin hiéu dién tir thi€t bi dau
cudi dé truyén di. Chitc ning d6 dugc thuc hién bing cdch tao tin hiéu nhiéu mirc (dé truyén trong

khodng cdch khong xa 1im) hoic diéu ché hoic gidi di€u ché (modem). Thiét bi diu cudi mach di
liéu con c6 nhiém vu thi€t 1ap va gidi phéng mach.

Sau day chiing ta s& khdo sat k§ hon phan ETCD phat, ETCD thu.

3.1.1 Pudng truyén

Mot dudng day truyén cho phép ndi vé vatly 2 dia di€ém ma & d6 dit cdc terminal. Ching ta da
gip nhiéu loai dudng diy nhu:

« day kim loai dung trong thanh phd - dudng day song hanh.
« day ddng truc ding cho cdc hé multiplex.

e cdp quang.

« s6ng vo tuyé&n dién.

Ta cin lam sao d6 d€ viéc van chuyén s6 liéu 12 don gidn. Chiing ta ¢6 2 cach: truyén s& liéu trén
bing co ban va truyén thdng qua diéu ch& (phan nay s& néi k§ & sau).

3.1.2 ETCD phét

ETCD c6 nhiém vu bi&€n d8i nhitng thong bao dit liéu thanh tin hiéu tuong thich ma dudng day
truyén st dung. Sy bi€n ddi d6 c6 thé phan tich thanh 2 sy bi€n ddi nhu da chi ra & hinh vé: mi héa
va diéu ché.
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a. B0 ma hoa

B0 nay bi€n ddi day tin hi€u nhi phan { d, } thanh ddy ky hi¢u hitu han q mic :
(GF: P CHER ) a; Qqq -9 q) (3-1)

S6 lugng cudi clia d, va a; khong gidng nhau.

Hinh 3.2a ETCD phdt.

Gi4 tri q goi 1a héa tri va qludn 12 s6 nguyén.

Chi y ring nhin bi€t a; chua di d€ nhan bi€t d;. DE nhin bi€t n6 can phdi bi€t ma khdc cia day.
Vi du:

Trong trudng hdp thong bdo dit lidu ddng bo thi bi€u thic (3-1) dugc cung cip qua ma héa dudi
dang thong bdo a(t) cuing dang thong bdo dir li€u.

Thong bdo d6 duge goi la thong bdo & biang co s6 va mdi D cho phép ¢ dugc a; .

Gid tri tirc thoi iD +t ; dugc goi la gid tri tiic thdi cla thong bdo bing cd s§. Khodng cach giita 2 gid
tri tic thoi goi 1a khodng dic trung cia thdng bdo biang co s4.

D c¢6 thé biing T hoic biing boi sd cia T.

Trong trudng hgp do6 gid tri q duge chon sao cho a(t) va d(t) cung c6 mot luu lugng thong tin, tic:

(Iuu lugng nhi phan clia ngudn)

nhu hinh vé& chi ra:

q=4,91=-3,9q,=-1,q3=1,q4=3 v6iday T,
Hinh 3.2b Md héa g=4.
Day (d,) di liéu nhi phan khong phai ludn ludn théa mén cho sy truyén va nhan véi phuong thic
truc ti€p. Do viy trong trudng hgp moi sy truyén dong bd néu d, 1a sy truyén dat thanh ting géi
(khoi), sy ving mt tin hi€u giita cdc khoi tao ra qua do dai 1 ctia ddy dong bd nhj phan d,, 12 trd
ngai d€ thanh 1ap tin hiéu déng hd khi thi€t k&. N&u sy ddng bo dua trén tin hiéu truyén & bang cd

58, sau khi g&i don dit hang, mic dit né chi ty sinh trong khi truyén tin hiéu ddng bo nhung khong
dé dang thi€t 1ap.

Tén tai ddy { dy} di d€ cho van chuyén, dy cling phai théa man biéu thic sau :

CuuDuongThanCong.com https://fb.com/tailieudientucntt


javascript:popUp('Fig302a.gif')
javascript:popUp('Fig302b.gif')
http://cuuduongthancong.com
https://fb.com/tailieudientucntt

i dy ton tai doc 1ap.

i

yPr{d =0} =Pr{dp =1} = 1/2
b. B diéu ché&
B0 diéu ché bi€n ddi thong bio & biang cd s& a(t) thanh tin hiéu s(t). Nhan biét s(t) trong khodng
dic trung [ iD, (i+1)D ], n6 cho phép tim ra ky hiéu a; tudng dng v6i khodng d6. Sy bi€n ddi @6
goi 12 diéu ch€. Tin hiéu s(t) goi 12 tin hi¢u dif li¢u hay tin hi¢u phat (emis). Vé cd bin né c6
bing cdch bi€n d6i tham sd ctia mét tin higu sin Acos(2p g .t ).
B0 diéu ché bi€n ddi thong bao a(t) thanh tin hiéu s(t). C6 3 loai cd ban:

« N&u tin hiéu diéu ch& lam dich chuyén géc pha ban ddu ® diéu pha.

« N&ulam bi€n ddi tin s6 ® diéu tan.

+ N&ulam bién ddi bién dd ® dicu bién.
Ba loai diéu ché trén diy tuong Gng sy dich chuyén tin s6. Su truyén trong bing cd s khong giy
dich chuyén tan s&. Ngudi ta ding biéu thic sau:

g la ham vudng géc RD
g =RD don gidn

3.1.3 ETCD thu

C6 nhiéu loai ETCD thu khdc nhau phu thudc vao tin hiéu truyén dong bd hay khong dong b, c6
diéu ch& hay khong diéu ché.

a. ETCD thu cho tin hi¢u khong dong b :

Mot ETCD thu cho tin hiéu khong ddng bd van chuyén biing tin sd ton trong nhitng tin tic (thong
b4o) trong bing co s, a(t) xudt phat tir tin hiéu nhan dugc X(t) va cung cip x’(t) vao terminal
nhan. Sy bién ddi X(t) ® x’(t) 1a sy gidi diéu ch€ dugc gidi thich & phan sau. Nhd riing tin hiéu
nhin dudc x’(t) chi gin ding vdi tin hiéu x(t) do hién tugng méo trong khi truyén.

b. ETCD thu cho tin hi¢u dong b :
ETCD thu cho tin hiéu ddng bd v6i muc dich d€ cung cip day { di} khdng dinh bdi { dj} tf tin
hiéu X(t) nhan dugc. N6 bao gdm 3 phan nhu da chi § hinh veé.
O BO gidi diéu ch& bi€n ddi X(t) thanh x(t) quyé&t dinh bdi a(t).
O Tin hiéu dudc bi€n ddi qua bd thu & bing cd sd thanh diy ky hiéu {..., éj , éj+1 ...} danh gia
nhu la day {aj} da phat.
O Cudi cung sy ddnh gid { dy } cda day dif liéu nhi phan da phdt qua bd gidi ma. T ﬁj qua tac
dung khéng dinh lai ng.
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Hinh 3.3

a. ETC cho tin hiéu khéng dong bé.

b. ETC cho tin hi¢u dong bo va truyén & bdang co s6.

c. ETC cho tin hiéu déong bo va van chuyén bing phuong phdp dinh tan soé.

Trong trudng hgp tin hiéu 12 ddng bo & bing co sd, gidi diéu ch€ dudc gidm bét sy bién d6i ddng
nhat.

3.1.4. Modem

N6 dudc dung @€ ndi thanh mot tip ETCD phét va thu. Nhém nay thuc hién chifc ning riéng biét
12 diéu ch€ va gidi diu ch€. Vi vdy né dugc goi 1a MODEM, viét tit clia Modulation va Demo-
dulation. CAn nhé ring né khong tuong tng véi ETCD ma héa va gidi ma. N6 thuc hién mot chic
ning khdc 12 phan dém véi cdc terminal.

3.1.5 Giao tié€p

Céc phan t trong mach dif liéu duge ghép vdi nhau nhd bd phin giao ti€p, né dugc chuin héa theo
tiéu chudn qudc gia hoic qudc té.

a. Giao ti€p ETTD/ETCD

Tin hiéu trao d6i gitta ETCD va ETTD thudng nhu sau: thong bdo dit liéu, chudn thdi gian, tin hié¢u
canh bdo, tin hiéu cho phép thanh 1ap hodc ngit su lién lac, nhitng chitc ning dic trung, dién, co
clia sy giao ti€p déu dugc tiéu chudn héa bdi CCITT va ISO.

b. Giao ti€p ETCD/duong day

Khdc vdi su giao ti€p & trén thong qua né chi trao ddi nhitng tin hiéu dang s6 (trong trudng hop
ddng bo). Su giao ti€p gitta ETCD va dudng day truyén la tin hiéu analog trong trudng hgp c6 dicu
ché€. Nhitng dic trung c6 2 loai :

« Nhirng diic trung bit budc qua dudng diy nhu 12 bing thong, cong suit tin hiéu, trd khdng ...
né déu dugc dinh nghia bdi CCITT va nhiéu dudc cdi thién bsi su diéu chinh cla dia
phuong.

« Nhitng dic trung tudng ddi cda tin hiéu van chuyén nhu la: nguyén tic diéu ch&, ma trn, sy
chuidn héa cic dic trung d6 nhim tuong thich cic modem clia cdc noi, su thi¥ nghiém né
ddm bdo nhg CCITT.

3.2 Truyén & bing tin cd s&

3.2.1 Khii quat

Chiing ta da dinh nghia nhitng dudng day truyén thdng tin & bing cd s& gidng nhu phan ti mang
van chuyé&n khong sinh ra sy dich chuyén vé tin s8. Ching ta thdy trong phin ti€p theo ring diéu
kién ban ddu d6 cho phép xit dung ETCD titng phan don gidn dé phdt ciing nhu thu.
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Trong trudng hdp truyén ddng bd, trudc hét & bing tan cd sd, ti€t kiém hon, vu di€ém hon modem
1am bi&n ddi tin s0.

Ngudc lai trong trudng hop truyén khong dong bd (v6i tdc dd cham hon). Sy bd tri mot modem déu
cling gid tri véi su b tri § bang tin cd s cho du né dudc dung tuong ddi phd bién. Trong trudng
hgp d6, ngudi ta thudng truyén véi sy dicu ché.

Chiing ta han ch& né trong trudng hdp truyén ddi vdi tin hiéu dong bd.

Nhirng tin hi€u phat qua ETCD thu cing mdt loai v4i tin hiéu thdng bdo § bang co s

va n6é dudc goi 1a tin hiéu & bing tin co s4.

Trong thyc t€ tin hiéu & biang tin co s& dang nhi phan nhu trén khong dudc truc ti€p dua 1én dudng
day do thanh phan mot chiéu qud 16n, nha't 1a diing cho dudng diy c6 khodng cdch xa khong thich
hdp. Do d6 trén thyc t& ton tai loai ma cho tin hiéu nhi phan c6 phd thich hop tru6e khi dua 1én
dudng day d6 1a tin hiéu nhi phin dang 2 mifc va 3 mifc § bing tan cd sé.

3.2.2 Tinh hiéu 2 mic & biing tin cd s6
a. Ma NRZ

Mai dudc dé dang thuc hién la ma nhi phan NRZ (Non Return to Zero). Ma NRZ thudng dudc chia
thanh 2 loai: NRZ-L (Non Return to Zero-Level) va NRZ-I (Non Return to Zero-Inverted) va né
dudgc xac dinh nhu sau:

V61 NRZ-L

d; =0 cao (a) = +a),
d; = 1 thdp (a; = -a)

Véi NRZ-I thay d8i, chuyén mitc khi bit dau bit 1. Hinh vé chi cho ta qui luat bié€n d6i ctia né.
Tin hi€u & bing tan cd s& SNR7(1) tuong ng véi dang da vi€t & trén, v6i D =T va q =2 va véi gid

triq | =-ava q9 =+atudng 'ng véi 1 va 0. Phd cong suit clia n6 c6 thé tinh duge. Ta c6:

Hinh 3.4 Md NRZ.

Ph& nay dugc biéu dién & hinh 3-7. J d6 phin cd ban tip trung bén canh tin s6 zero. Tin hiéu nay
s& rat nhd truyén qua dudng diy, ta di bi€t & trén.

Ma nhi phan NRZ ciing rat it ddp ¢ng truyén trong bing tan cd s do ¢6 thanh phan mot chiéu 16n
va cong suit tip trung & gan tan sd zero. Mot bién phdp 12 ting tin s6, c6 nghia 1 truyén thdng
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phu, ta dung ma 2Fa.

b. Ma 2 Fa ( Ma Manchester)

Theo dinh nghia ma nay c6 T = 2D va mdi ky hiéu di dugc chuyén thainh mot diy ctia 2 ky hiéu a’y
,a"j, véia’j,a"; Y (-a, +a) qua sy bi€n ddi sau:

Néu:

P % — ", — _
dj=00a’j=+a,a"j=-a
di=10Qa’j=-a,a"j=+a

Hinh 3.5a di chi cho chiing ta nguyén tic don gidn d€ c6 ma 2Fa va ciu triic mach tao mi va gidi
mi trén co s& H(t),(+) (x) chia va dudng day tré.

Ta c6 thé vé phd cong suit clia né v6i phuong trinh sau :

Trén d6 thi ta thdy riing cong sud't truyén véi tan s6 co badn = 0 va 87% dugc tap trung trong biang
tan (0, 2/T). Ma 2 fa cin phdi c6 bd loc dudng day 1am cho khé khin trong viéc truyén tin hiéu.

Pé€ gidm nhugc di€m d6, ngudi ta ding ma 2Fa vi phan.
Ma 2Fa vi phan dudc dinh nghia sau:

—_— ,-— ’~ ”-— ’-
di=00a’j=a’j_1,a"”;=-a%4

b

— 2 2. 2, .
di=10Qai=-a’j1,a"j=-a’;

Hinh 3.5a Ma 2 Fa, 2 Fa vi phdan va Miller.
Trong hinh vé& da chi ra tinh ch4t clia ma cling nhu mach thyc hién ma va gidi ma.

Ngudi ta c6 thé dé dang thiy ring phS cong sudt cia ma 2Fa vi phan ciing giong nhuw mi 2Fa.
Trong mang cuc bd (LAN) ma 2 Fa c6 thé sit dung dat d&€n tdc dd 10Mbps nhung né khong cho
phép truyén & khodng cich xa. D€ ting luu lugng c6 thé diing ma Miller.

c. Ma Miller

M3 Miller 1a ma gidm sy van chuyén ctia tin hiéu 2Fa. Hinh vé& cho ta nguyén 1y va mach tao ma.
Ph& cong sudt clia né dugc miéu ta trén dd thi rd rang khdc v6i ma 2Fa, tai di€m f = 0 cong sudt
khong biing 0. Day tin clia bing truyén ma Miller khong nhu ma 2Fa. Trong bing tin c¢d s né c6
thé truyén tir 5.000 d&n 6.000 bit/gidy.

Hinh 3-5b cho ta mach tao ma va giai ma tin hiéu 2 mic.

Hinh 3.5b Mach tao ma va gidi ma.
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3.2.3 Tin hié¢u 3 mic & biang tan co sé

Chiing ta nhan thdy ring su st dung tin hiéu 3 trang thai cho phép phd khong c6 gid tri & tan s6 0
va giam bdt dugc do rong ciia bing thong.

a. Ma ludng cuc tiéu chuin 1 (ludng cyc don gian) AMI
Trong trudng hgp T=D vaq.,92.93,la 3 gid tri -1, 0, +1. Ma ludng cuc dugc dinh nghia:

dl=0@al 0

y-1 n€u a; cla bit gid tri 1 cudi cing da xét1a +1

Hinh vé& chi ra N=1 cho vi du tin hiéu ludng cuc va mdt ciu tric c6 thé cho bd ma.

Phé ctia n6 c6 thé tinh todn dugc va bi€u thi nhu hinh vé&. N6 biing 0 khi f =0 va 1/T.

Mot loai ma ludng cyc khdc 1a ma ludng cuc ti€u chuén 2.

b. Code luéng cyc tiéu chuiin 2 (AMI2)

Trong trudng hgp nay ngudi ta ma hoéa theo ludt ma ludng cuc cho day{ dy;} va{ dyj,1}. Day {
d»;} cho day dit liéu chidn va day { dy;, 1} cho day 1&. Tin hiéu ma héa bi€u thi & hinh vé 3-6. Ph
clia n6 ¢6 gid tri 0 & f=0 va cuc dai tai 1/T va bdi sd cda né.

¢. Ma luong cuc mat do cao (BHD)

Nhitng ma ludng cuc trén day khong thich tng v4i tin hiéu phat khi ma dit liéu 1a mot day s6 0 lién
ti€p. P& d& dang ddng bo khi nhan tin hiéu va gidm bdt sai s&, ngudi ta dung mi ludng cuc mat do
cao. Khdc v6i ma ludng cuc trén 1 trong trudng hgp ¢6 day tin hiéu vdi nhicu gid tri 0 lién tuc thi
thay th€ bing day dic biét (-1; 0 hodc +1). Bd phan thu s& ghi ddu diy da thay th€ va thay thé lai

bing diy tin hiéu 0. Néu diy dudc thay thé cho (n+1)bit thi ngudi ta goi ma d6 13 ma tiéu chudn n
va ky hiéu 1a BHD,,. V€ 1y thuyét ta c6 thé c6 BHD{, BHD,, BHDj ...

Trong thyc t& ngudi ta thudng diing n = 3 d€ thay th& day 4 bit gid tri 0 lién ti€p va goi d6 1a ma
HDB3. Ma mit d6 cao HDB3 dudc ding nhiéu § chau Au va Nhat. Trudc tién né dua trén cd sé
ma AMI cho céc bit gia tri 1. Trong trudng hgp gip diy 4 bit lién ti€p gid tri 0 n6 thay th€ biang 1
hoic 2 xung phu. Viéc thay th€ d6 sao cho cuc tinh clia né tranh tao ra thanh phin 1 chiéu trong khi
truyén. Quy luat thay th€ phu thudc vao sd lugng cac bit gid tri 1 ké tir sau 1an thay thé trudc va cuc
tinh clia xung bit 1 cudi cting. Quy luat dé dugc thé hién & bang sau:

Cuc tinh ciia xung cudi S6 lugng bit 1 ké tir khi thay thé ldn cudi
L& Chén hoic 0
000- +00+
+ 000+ -00-

d. Ma B8ZS :

Nhu trén ta thi'y néu theo qui luat dé thay th€ diy 4 bit gi4 tri 0 lién ti€p bdo ddm nhitng yéu ciu:
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« Khong sinh ra thanh phan 1 chiéu khi truyén.
o Khong c6 day tin hi€u gia tri 0 qua dai.

« Khong gidm téc do truyén.

« C6 thé bdo ddm ph4t hién sai.

Nhung khi chi xét thuan tdy cdc bit gid tri 1 thi luAt m3 héa AMI khong con bio ddm nita. P& bdo
ddm dugc nhitng muc dich trén va dong thdi khong pha v luat AMI véi cdc bit gid tri 1, ngudi ta
diing ma B8ZS. Hinh 3.6 chi cho ta qui luit tao ma 3 muc.

Hinh 3.6 Qui ludt tao ma 3 miic.
Hinh 3.7 Phé ciia cdc tin hiéu 2 va 3 mikc.
Ma B8ZS dugc ma hda nhu sau:

Ta ma hda cac bit 1 theo luat AMI.
Néu gip day 8 bit gid tri 0 lién ti€p ta thay bing diy tin hiéu phu 000- +0+-

e. Chon cach ma hoa

Ngudi ta thudng chon ma theo yéu cau vé bing thong va dnh hudng nhi€u véi 3 loai ma: ma ludng
cuc (Manchester), ma 2 Fa (AMI) va ma Miller.

Trong 3 trudng hop:

« Mai 2 pha chi€m biing thdng 2 14n 16n hon ma NRZ, do dé cong sudt clia nhiu tring 2 1an
16n hon.

« Mai Iudng cuc cung bing thong véi NRZ nhung né giit 3 trang thdi do d6 do nhay d6i véi
nhiéu 2 14n 16n hon.

« Mai Miller khong tdn tai dd rong clia bing tdt nhat clia NRZ va chi ¢6 2 mitc nén do nhay
véi nhiéu it hon.

3.2.4 ECTD thu G biang co s6¢
ETCD thu diing d€ nhén céc tin hiéu & bing co s§ vé c¢d bin nhu da chi ra § hinh vé.
Thiét bi thu c6 nhiém vu phai lam sao thu ding nhitng tin hiéu & bing tan cd s da dugc phat di.
bé lam dudc viéc d6, diéu bit budc & néd phdi ¢6 tin hiéu déng b cung tan s6 v4i tin hiéu déng bd
bén phit. Pong thdi do tin hiéu truyén trén dudng diy bi Iam méo dang va bi nhiéu nén trudc khi
gidi ma phai dudc sita dang va khit nhiéu.
Hinh 3.8 ETCD & bdng co so.
a. Stta méo do dudng truyén:
Hinh 3.9 Tin hiéu & bdng tan co sé bi méo sau khi truyén.
Hinh vé& cho ta thdy khi truyén xung (tin hiéu § bing tan cd s§) dudng truyén sé& 1am cho né bi méo
dang. Bién d6 va tan sd c6 su dich chuyén nhat dinh. RS rang cin phai stra d€ c6 thé gidi ma dugc
chinh x4c. Thong thudng tin hiéu thu tir dudng day dugc dua vao mot bd khuéch dai ddng bién c6
dd nhay dd 16n, ma dod khuéch dai clia né c6 thé ty dong diéu chinh hoic diéu chinh bing tay tiy
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yéu cau. Bd gidi ma trong thi€t bi thu da dugc trinh bay & hinh 3.5b.

b. Vé tin hiéu déng bé & bo thu:

D€ bdo ddm chinh xdc khi thu thong tin bit budc & bd phan thu c6 tin hiéu ddng bd c6 tan s6 hoan
toan ding nhu tin hiéu ddng bo & bd phan phat.

C6 2 cdch dé c6 tin hiéu ddng bd & bo phan thu:

Phit tin hiéu ddng bo & bo phan phat.
Tao tin hiéu déng bo tir tin hiéu nhan duge & bo phan thu.

Phdt tin hiéu déng b

Tin hiéu déng bo dudgc phdt bang cdch cdng vao tin hiéu & biang tan cd s& mot tin hiéu sin. Tan s6&
c6 th€ 12 1/T véi loai ma 2 pha va 1/2T trong trudng hgp ma ludng cuc tieu chuin 2 (AMI,). Ciing
c6 thé gt tin hiéu nhu mot vach pha d€ ddng bo véi tin hiéu gidi ma.

Tao tin hiéu dong bé & bo thu

Phuong phdp thudng dugc st dung 14 so sanh pha 1 tin hiéu dong bd dudc sinh ra & bd thu véi pha
clia tin hiéu nhan dugc va diéu chinh pha cia tin hiéu ddng bd ty tao & bo thu. (Hinh 3-8b)

3.2.5 Chuén giao ti€p & bing tan co sé

Trong mang mdy tinh cuc bd (LAN) hay cdc thi€t bi truyén s& liéu dit trong mot sd phong gan
nhau hay trong mdt nha, dé ti€t kiém, ngudi ta thudng ding dudng truyén ndi ti€p & bing co sd. Tin
hiéu & diu ra mic TTL khuéch dai hodc cia UART dudc khuéch dai va dua vao truc tiép trén
dudng day kim loai hodc cap dong truc. Mach kéo tii hoidc mach thu c6 yéu cau nhat dinh vé dién
4p hay dong dién khac v6i mic TTL tiéu chuén.

Viéc tiéu chuin héa sy giao ti€p d6 12 mot yéu cau cin thi€t cho phép chiing ta ndi mach. Sau day
chiing ta hay xem céc tiéu chuin ghép mach, mot s6 dic tinh va mach chic ning clia né.

Hinh 3.10 Vong lap 20mA.

a. Giao ti€p vong 20 mA:

Mach giao ti€p vong lip 20mA dudc st dung cho mach truyén sd liéu lién ti€p, 2 day don gidn. Véi
nguyén tic mot dong chay trong mach 1a I = 20mA. Dong dudc cung cip do bd phan phét, va bd
phan thu ph4t hién. Nhu vdy yéu cau mach phdt hién cdch ly véi ngudn clia bd phan thu. Ty theo
linh kién st dung ma c6 cdch mic kh4c. Hinh vé cho ta cdch mdc dong 20mA cho trudng hop diing
role hodc optocoupler.

Ki€u mic dong I = 20mA dugc st dung dau tién 1am mach tiéu chudn cho hé teletype. Do déng va
md& cong tdc ma ta ¢6 hay khong c6 dong. Do cdch midc mach khong can bing nén khodng cach
truyén ciing bi han ché.

b. ETIA RS232C

Chudn RS232C tif nim 1969 dugc chdp nhan chuyén ding cho truyén s liéu va cdc dudng ndi
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ki€m tra giita terminal va modem. N6 dudc st dung trén dudng diy c6 luu lugng cuc dai 20kbps va
khodng cdch khong qud 15m. N¢ 1a loai giao ti€p khong cin bing c6 mach kéo tai (driver).

Mach giao ti€p RS232C sit dung ngudn +15V, -15V. Pudng diy dit liéu diing logic 4m, c¢6 nghia 1a:
logic 1 thi trén ddu ra c6 dién dp tir -5V dé€n -15V va logic 0 thi ngudc lai +5V dén +15V.

Tuy nhién trén dudng diy ki€m tra ngudi ta dung logic dudng :
bung : +5V 3% +15V

Sai :-5V 3% -15V

Hinh 3.11 Chudn giao tiép RS232-C.

Chuidn RS232C diing conector 25 chin Dtype. Theo quy dinh chuin RS232C diing dé ndi giita
terminal vd modem (hinh 3.11). Trong trudng hgp khong dung modem, mic tryc ti€p cdc terminal
véi nhau, ta ¢ cdch mic nhu hinh vé 3.12.

Hinh 3.12 Giao tiép RS232-C khong qua modem.
Hinh 3.13 Ung dung RS232-C cho mang kéo tdi va mach thu.

C4c hiang ché tao cung cip cho ta nhitng IC st dung 1am mach driver cho phan phat va thu. Ngudi
ta dung MC1488 va MC1489 va cach ghép mach nhu hinh vé 3-13.

Pau vao cia MC1488 ¢6 miic logic cia TTL, ngudc lai dau ra cia MC1489 cho ta mifc logic clia
TTL.

c. Chudn giao ti€p RS449, RS423, RS422
Khi ding RS232 gip phdi mot s& phan han ché.
« Luu lugng thong tin nhd hon hay bing 20 kbps va khodng cdch truyén khong dudc vugt qua
15m.
« Chuin RS232 12 mach khong cin biing, d& bi nhiu va diéu co ban 1a dién 4p st dung qué
cao so vdi cdc IC clia modem.
Niam 1977 - 1978, EIA cho phép st dung mot chuin mdi d6 1a chudn RS449. Chudn RS449 bao
triim c4 chudn RS232.
RS449 chia 1am 2 loai: RS422A (cAn biing) va RS423A (khong cAn biing). Su lwa chon giita cn
biing hay khong can bing do Ivu lugng thong tin trén dudng ddy quyét dinh. Mach cin bing c6 thé
chap nhan trén 20 kbps.
RS449 c6 tat ci 46 chan (37 chan ndi thong thudng va 9 chan ty ¥). Va dudc quy dinh nhu bdng
cho.
RS422 1a chudn giao ti€p hoan toin cin biing diing cip thu va phat riéng biét. Cac dudng ndi né
thudc loai 1 khi luu lugng qua 20 kbps.
RS423 dung cho loai mach khong cin biing. Pudng dit ctia thi€t bi phdt va thu phan biét khac nhau
va muc logic la = 6V.
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Hinh vé cho ta sy so sinh mach khu&ch dai chudn ctia RS423 va RS422. Cin chi y thém vé

khodng cdch truyén.

EIA

Circuit

Designation

SD

RD

TR

DM

RS

CS

RR

IC

SG

RC

SC

SHIELD

IS

LL

RL

CuubDuongThanCong.com

Pin

Number

4,22

6,24

12,30

11,29

7,25

9,27

13,31

15

19

20

37

28

10

14

Name

Send data
Receive data
Terminal ready
Data mode
Request to send
Clear to send
Receiver ready
Incoming call
Signal ground
Receive common
Send common
Shield

Terminal in service
Local loopback

Remote loopback

RS232

Equivalent

TDATA

RDATA

DTR

DSR

RTS

CTS

CD

RI

SIG GND

CHAS GND

Circuit

Type

II

II

IT

IT

II
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™ 18 Test mode I

SS 32 Select standby II
SB 36 Standby indicator II
NS 34 New signal II
SF or SR 16 Select frequency or II

select rate

SI 2 Signal rate indicator II

Bdng EIA RS449 SIGNALS
Hinh 3.14 Chudn RS422A va RS423A.

3.2.6 K&t luan

Sy truyén & bing co s& cho phép st dung thiét bi truyén don gidn va it tdn kém. Nhung k§ thuat d6

bi han ch& bdi khong cho phép su dich chuyén tin s6. Hon nita trén co sé nhu vay tin hiéu dong bo

dugc lip lai qua su nhian khong c6 sy dich chuyén tan s6 din d&n so lugng truyén khong lién hé véi
ludt ma va sd lugng s& nhan.

Né&u ngudi ta mudn phat tin hiéu § bing tin cd s& trén dudng day c6 trdi tan s6, khi thu can phdi tra
lai su dich tan cda tin s6 qua dudng day.

3.3. Truyén dit liéu thong qua diéu ché&

Véi tin hiéu diéu ch€ chiing ta dua sy truyén vé viéc van chuyén tn s6. Cac loai diéu pha va diéu
tan, di€u bién cho phép chdng nhitng sai I&ch khi truyén.

Nhitng modem tuong tng khi truyén cé diéu ché& néi chung vé gid mic hon modem & bing tan co
sG.
3.3.1. Sy truyén qua diéu bién
a. Piéu ché& bién d¢ véi 2 bién (MDB)
Vi loai diéu ché nay tin hiéu diéu ch& S(t) c6 dugc tir séng sin ¢6 dang Acos(2p n ot-] ) goi la song
mang. Bién d6 A clia né dugc thay ddi bdi tin hiéu thdong bdo m(t) tao tir a(t).

S(t) = A[ K+m(t)] cos(2p n pt-j)
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Tin hiéu d6 dudc bi€u dién & hinh v& 3.15 v6i K 1 0 hoic K = 0.

Phé ctia tin hiéu g (n) di diéu ch€ dugc tinh:

Hinh 3.15 Tin hiéu diéu bién va phé ciia né.

Ta thdy ring: sau khi di€u ch€ MDB bén canh tdn s6 mang n . ¢6 phd cla tin hiéu di€u ch€ va né
c6 do rong gdp doi phd tin hi¢u di€u ch€. Gid thi€t d€ cho thuan 1di, tan s§ di€u ch€ g . 12 t5t nha't
vGi d6 rong B ctia thong bdao m(t).

g(m)=0néulnl3B

B<n,

Nhu vdy d6 rong clia bing tin hiéu gap ddi do rong thong bao. P6 1a nhugc di€m ciia MDB, ta
duing mot loai diéu ché khic, d6 1a diéu ché don bién.

b. Pi€u ch& don bién (BLU)

Ngudi ta bd di mot bén clia tin hiéu MDB. P& lam viéc d6 ngudi ta dit & ddu ra bd diéu ché bd loc
F ma bang thdng do ta chon (n , - B, n) trong truGng hgp do phd ciia tin hiéu don bién phit hgp véi
phin bén phai cda tin hiéu MDB. Nhu vdy do rong clia bing tan bing dd rong cda tin hiéu.

Trong trudng hgp dudng diy telephon: bang tan 300 - 3400 Hz. Ngudi ta chon tdn s6 mang n. bén
canh 3000 Hz.

B? loc trong bd BLU thudng yéu ciu c6 sudn thing ddc bén canh tdn s6 mang n.. Ching ta da thay
ring 1am viéc v6i diéu ché€ don bién thi bd loc t&t hon nhiéu so véi loc & bing cd s§, diéu d6 dan
dé&n mot dd nhay bén trong thdi gian 14y mau. D6 13 nhuge diém ctia BLU. PE tranh c¢6 qud nhiéu
bd loc tai tan s6 n , yéu ciu trén thyc t€ nhitng thong bdo & bing ¢d s& chi gdm cong sudt cd y
nghia bén can tan s6 0. Vi vay trong thuc t& ngudi ta thudng diing su tdng hgp giita MDB va BLU.
Dic biét v6i diéu ch& don bién con du (BLR) trong bd loc nhu vay cho phép con di qua viing tan s6
dudi n.. Ngudi ta cling ¢ thé diing BLU biing cdch x&p dit dé cho cc thong bdo khong c6 cong
sudt bén canh tan s& n = 0 nhd loai ma & bang tan géc. Ma dé din dén ting so lugng mitc cho 1 ky
ty a; . Tin hiéu BLU ¢6 th€ miéu t4 trong dang :

m(t) dugc suy ra tif thong bdao qua su loc Q, goi l1a binh phuong (phép tinh dién tich) cta do 1gi.

c. Diéu bién 2 tan s6 mang MAQ (QAM)
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Mot cach diéu ché bién do khic cho phép ta dat dugc né thong qua MDB. Ciing nhu diéu ché BLU,
& diéu ch&€ MAQ d6 rong bing thong sau diéu ché c6 ciing 6 rong bing thong clia thdng tin can
truyén.

Ta c6 2 tin hi€¢u MDB

v6i my(t) v my(t) c6 ciing phd. Hodc 12 ngudi ta c6 th€ thay th€ thong bdo a(t) bing 2 thong bdo:

Nhu vy cdc ndc thang kéo dai 2D (t5¢ do di€u ch€ gidm 2 lan), trong khi ay(t) va ay(t) c6 cung

phd.

Thong bdo my(t) va my(t) hdp thanh thit tw aj(t) va ap(t) qua cung bo loc tao dang n6 ¢6 cung phd.
g1(n) = gr(n)

phin bd trong bing (0,B/2) 2 1an nhd hon phd ctia m(t). Tin hiéu can truyén 12 tdng clia 2 tin hiéu.

B diéu ché& dugc gidi thiéu nhu hinh vé 3.16.
Hinh 3.16 B¢ diéu ché’ MAQ.
Phé clia tin hiéu bao tram trong khodng [n .-B/2, n ;+B/2] trong trudng hop dudng diy dién thoai

¢6 bang thong (300 - 3400 Hz), ngudi ta c6 thé cho qua thong bdo m(t) ¢6 tin s& cuc daila 3100 Hz
va ding tan s& mang 1a 1850 Hz.

Chi ¥ ring diéu ch&€ MAQ c6 thé cling coi la mdt diéu ch€ dém cia bién dd A(t) va fa j (t) cia mot
séng mang, ta c6 thé vié€t bi€u thic trén vdi dang:

s(t) = A{ A (t) cos(2p vit-] +] ()+Kcos(2p v t-j )}

Hinh 3.17 D6 thi khong gian.

Né&u khdng c6 bd loc tao dang, ham A(t) va j (t) dugc dinh nghia & trén déu 12 nhitng hAm vudng
géc nhu 12 cdc thong bdo aj(t) va ay(t) véi cdc nidc thang dai 2D . Mdi ham d6 chi ¢6 s§ lugng hitu
han cdc gid tri Aj va jj tuong ng tit c cdc mic c6 thé q 1®q q cho aq(t) va ap(t). Tap cac gid tri
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q? diém ciia M| trén so d6 bi€u dién toan dién AeJJ goi 1a db thi khong gian cla s(t).

Trong trudng hgp chi c6 2 midc q | =1 vd q 5 =-1 dd thi khdng gian dugc chi ra & hinh vé& qua céc
diém M1, My, M3, My.

Chi y: D6 thi trén ciing chi ra sy diéu fa. Vi 4 gia tri c6 thé c6 clia fa
Nhu vay ro rang diéu fa chi 1a trudng hdp riéng cia MAQ véi diéu ché bién dd c6 dinh. Trong
trudng hdp dé ngudi ta thich khong dinh nghia tin hiéu MAQ duéi dang & trén. Xuit phat tir 2 tin
hiéu khung corrélés & bang gdc a (t) va a,(t) ma thudng dudi dang sau. Téng hdp cho mdi diém q

mic g ; cla thong bdo § bang cd s6 mot diém M;(A; j ) cua dd thi khong gian. Hinh b cho ta mot vi
du q=16. Pd thi nay di dudc tiéu chuidn ctia CCITT st dung cho su truyén s6 liéu vdi toc do
D=9600 b/s. N6 tuong tng sy di€u ché 8 pha vdi 2 mifc bién d6 cho mdi pha. Trong vi du d6 ngudi
ta c6 thé nhan thdy ring, nhitng thong bdo tdng hgp a,(t) va a,(t) dugc cho nhu bi€u thic 1a bit
budc nhung khong tuong hé. Piéu dé rat quan trong trong diéu ch&. Mdi diém ctia dd thi phit hop
vdi tin hiéu truyén trong khodng c6 y nghia D va van chuyén thong tin cho 4 phin ti nhi phan lién
ti€p cta thong bdo dit liéu nhi phan. Dwa vao cach tinh Ivu lugng ta c6 :

Do nhanh clia diéu ché€ di cho din dé&n tin hiéu dugc diéu ché c6 d6 rong phd 4800 Hz, rong hon
clia telephone (» 3000 hz). Piéu d6 gidi thich vi sao khi diéu ché& can c6 bd loc tuong duong & diu
ra bo di€u ché& v6i phan tit thay ddi trong bing cla kénh, hodc tryc ti€p v6i thong bdo a;(t) va a(t)

cting mdt phan cd bin nhung dua vé bing goc.

3.3.2 Giai diéu ché& khong lién tuc hoiic giai diéu ch& bao
Ta c6 tin hiéu diéu ché trong dang:

S(t) = A(K+m(t) cos(2pv,t-j)

hay

hoidc la

thong qua dudng day truyén né bi méo dang néi chung va cdng thém nhi€u. C4c bd phan thu can
gidi diéu ch&€ @€ tim lai dugc thong bdo a(t). C6 2 loai gidi diéu ché: gidi diéu ché lién tuc va gidi
diéu ché& khong lién tuc.

Su gidi diéu ch& dudc goi la ¢6 lién tuc (mach lac) hay khong tily theo bod thu c6 hay khdng c6 séng
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tham khdo lién tuc cos (2p nt-j).

Ching ta xét truSc hét loai gidi di€u ché& khong lién tuc du né it hiéu qué va it dung trong khi
truyén s liéu. Su phét trién ctia né khong nhiéu nhu gidi diéu ché lién tuc.

Mot bo gidi diéu ché khong lién tuc chi ¢6 thé phan biét fa cla tin hiéu nhan. N6 khong thé phan
biét 2 tin hiéu dang binh phuong. Vi vdy mach gidi di€u ch& khong cin 2 séng mang dang binh
phuong va loai nay thich hgp 1a cho MDB.

Chiing ta chi d€ y dén trudng hgp mot kénh khdng c6 méo. Ta mudn chi ra trudng hgp ma ti't ca
cdc q ; déu dugc cho, bo gidi dicu ch€ i vu c¢6 nghia 12 né gidm 3i thi€u kha ning sai cho tirng ky

tv a;, gdm ¢6 loc ddp dng tin hiéu duy nhét, khong c6 tham khdo vé fa.

Mot bd ki€m tra phat hién bao, mot bd 14y mau tai thsi diém (i+1)D va mot lu6i gidi han. Bo loc

chon . c6 day thong la . B kiém tra (dd) bao dugc thuc hién nhd bo phanchoraOva 1l
va bo 1(_)(;, 1y tudng & bang [0,B] tuong tng v§i do 1gi

Hinh 3.18 B¢ gidi ma bao (MDB).

Bo 14y miu trong thdi di€m (i+1)D tdn tai sy tham khio ddng hd (clock) dugc diing dé phat cic tin
hiéu. Su xem xét ddong ho 1a van dé chung cho tit c cédc loai gidi di€u ch& va diéu ché. Ta da dua
ra vé€ nguyén tic & phan 3.2.4B cho sy truyén trong bing gdc, cho tin hiéu gidi di€u ché ciing nhu
vay. Cdc lu6i han ch& c6 thé tinh dugc nhd nhitng thay ddi mic clia q va mifc do K clia phan tir
mang.

Bo thu nay khong c6 su hdi phuc tin hiéu tham khdo lién tuc clia phan ti mang khong gidi quyét su
nhan. Cong nghé thyc hién né that d& dang va nhitng bd gidi diéu ch€ thuc t&€ déu da dat dugc m§
man.

3.3.3 Giai diéu ché lién tuc
a. Phuc héi song mang

Sy gidi diéu ché lién tuc ton tai su phuc hdi & bo thu séng mang phuc tling tin s& va fa clia séng
mang con lai clia tin hiéu nhin dugc. Ba cdch 1am thudng 4p dung dat d&€n két qua dé:

1. Hbi phuc tryc ti€p tir tin hiéu nhan dugc: c6 thé thuc hién trong trudng hdp tin hiéu dugc
diéu bién ma tan s6 mang bd di (véi K=0) biing cdch nhin tin hiéu nhin dudc vdi chinh né.

Maic du gid tri trung binh ctia az(t) sit sao vdi tAn s 2n ¢ khoi phuc séng cos2(2p n t-j ) v6i

su thay d6i pha Ia p.
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Phuong phdp d6 ciing dugc 4p dung cho diéu ché BLR. Thyc tai, trong bing tin sd phin nay
va phan khdc cla n ., tin hi¢u BLR tuong dudng vdi tin hiéu & di€u ché 2 bién.
C6 thé bit dau loc tin hiéu trong bing tin s6 trudc khi nhan chiing véi né.

2. Phu thudc dao dong tai chd.
Trong trudng hdp su diéu ché MAQ su khdi phuc truc ti€p séng mang khong dugc thuc hién
c4 khi 2 thanh phan giao thoa. C6 thé 14y ra tin hiéu nhian dugc nhd sy phu thudc vio pha
clia tin hiéu dao dong tai chd. Nguyén 1y clia phuong phap ndy bao gom gidi di€u ché tin
hiéu nhan dugc theo phuong phép 2 tan s& mang binh phuong qua mdt dao dong tai chd c6
tAn sd n ;. bing tan s6 cla tin sd séng mang thuc.
T tin hiéu nhan dugc khi gidi diéu ch& sy nhan bi€t D cho phép tao gidn d6 khong gian.
B0 giao dong tai chd nhin dugc su bit ddu quay véi tdc dd géc 1a 2p (n "o-n o). Ta gidm goc

chuyén dong d6 biing cich bi€n ddi tan s6 va pha clia dao dong gdc biing ciach phan hdi.

Gian dd khong gian chi c6 thé bi€u dién trong trudng hdp vdi tin s6 |:| Sy phdt tan s& dé
chinh 13 diéu kién d€ phuc hdi tin s6 mang. Ngudi ta c6 thé thuc hién sy phat dé tir tin hiéu
nhin dudc s(t) bing cdch tich qua bo loc thanh phin ciia s(t) ¢6 tin s6

va tir d6 ta tim dugc tan s6 D

3. Truyén tan s mang: trong trudng hdp don bién, 2 phuong phdp trén khong dugc ding. Qud
trinh thudng dugc dung 12 thém vao tin hiéu don bién séng mang vdi tin s6 n .. S6ng d6

trang hgp v6i mot di€m 0 ctia phd tin hiéu BLU. G bd phan thu mot bd loc thing ding s&
nhin ra s6ng mang.

Trong trudng hdp truyén tan s6 mang, ciing gidng nhu trudng hop phuc hdi tryc ti€p, tin s&
1/D ¢6 thé c6 dugc tin hiéu gidi diéu ché bing phuong phdp dao dong tai chd.

b. Nguyén ly gidi diéu ché lién tuc

Néu K 12 bd loc qua dudng diy van chuyén, K(t) 13 tin hiéu ra cia né, K (n ) 1a d6 1gi va [ W1, W]
1a bang thdng ctia n6 (300 Hz - 3400 Hz) cho dudng dién thoai.

G diu vao ctia bd thu, tin hiéu nhan dugc ¢6 gid tri 1a ham cua tin hi€u dit liéu s(t).

X(t) = K(s(t)) + B(t) tin hi€éu bi méo

S(t) =K(s(1)
Ph§ clia n6 trong khodng [ wi, w21 -

B(t) 14 phd tring.
Hinh 3.19 B§ loc duong ddy va bé loc gidi diéu ché.
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G dau vao bd thu ngudi ta dat bd loc C 1a bd loc 1y tudng. Ta c6 X(t) ® Y(t)
Y(t) = S(t) + B(t)
Ta c6 thé vi€t
Y (1) = xc(t).cos(2p n t-] ) - X4(D)sin(2p n t-j )
trong do x(t) va xg(t) nhan dugc qua diéu ch& lién tuc nhd 2 séng mang 2cos(2p n ct-j ) va -2sin(2p
n .t-j ) v6i bo loc ly tuéng b & trong bang thong [ 0, (Wp-n ¢, n .-wo)] nhu hinh vé 3.19. Hinh vé
ciing cho ta viing tin s& cho mdi bo loc.

Sau khi ¢6 Y(t) ta tao ra x(t) va x4(t) d& dang né 1a 2 thanh phan clia phic x(t) = X (1) +jx4(1)

3.4 Su truyén qua diéu pha

3.4.1 Khai niém
Trong trudng hgp diéu pha tin hiéu phat dudc bi€u dién

s(t) = Acos(Zpn  t+a(t) -j)
a(t) 1a thong bdo & bing co s§. C6 2 loai nguyén tic d€ ma héa dudc sit dung trong diéu pha. Loai
th nhat gid tri a; di d€ xdc dinh d; twong Gng. Loai ma héa d6 chi c6 thé dung néu nhu sy gidi
diéu ché 1a lién tuc.
Trong loai thit hai, € ma héa, goi la vi phan, tin hiéu khac nhau gifta a;j va aj_1 la nhitng tin hi¢u
mang thong tin. Ta c6:

aj=aj.] +a’

G day a’; lién hé v6i d; cling nhu trong ma héa tryc ti€p. Ngudi ta néi ring sy diéu pha 12 14y vi
phan. Su gidi diéu ch€ c6 thé lién tuc hoic khong lién tuc.
Gid tri cta ky tu a;, a’; déu c6 pha dugc chon q gid tri (q 1, ..., q q) thudng q = 21, Ngudi ta phuc hdi
titng gid tri q  qua diém Py = AelF cia db thi t8ng hop.
Trong trudng hgp chi ¢6 2 gid tri (q=2) q 9 = q | + p loai di€u pha thyc hién di€u ch€ bién do vdi 2

mitc d6i nhau va n6 khdng cin bo loc. Su gidi diéu ché tin hiéu nhu vay trong trudng hop sy thu
nhin lién tuc da chi ra § phan trén trong khi q 12 tdi vu 2 gid tri can chon la:

hoidc
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Hinh 3.20a Tin hiéu diéu pha.
Hinh vé 3.20a chi cho ta gidn do thdi gian clia tin hiéu diéu pha.

Ta da co:

V6i g=4 ta ¢6 gidn do thdi gian nhu hinh 3.20b
Hinh 3.20b Pé thi khong gian mét tin hiéu diéu pha (4 pha).
Dang ndy chi ra sy ton tai MAQ nhv thong bdo m{(t) va m(t). Thong thudng gidn db v€ pha doi
xttng qua OX va OY.
Ngoai ra trong do thi dung da c6 pha 2a; 1a:
Esin(2a;) =0

Do vay mq(t) va my(t) la khong tuong hé ciing nhu trong trudng hop MAQ.

3.4.2 Sy thu nhén lién tuc
Ciing nhu MAQ day nhitng s6 Y = uj + jv; 1a sy tdng hop day di cho sy chinh x4dc clia diy cdc pha

ai.

3.4.3 Sy thu nhén vi phan lién tuc

R& rang ring bing cdch diéu pha ngudi ta khong thé diing dudng truyén khong lién tuc duge vi
trong d6 pha ciia séng mang bi€n d8i ngdu nhién tir ving D nay dén viing khdc. Chinh do kénh
d6 1am hu thong tin. Can phdi bdo ddm pha ctlia tAn s6 mang khong thay ddi tdi thi€u 1a 2D . Vi
vay ngay cd néu pha cla sy tham khdo 1a khong bi€t né sé& 14y ra mot thong tin thong qua sy bi€n
ddi vé pha clia séng nhan dugc giita 2 tin hié¢u truyén lién ti€p. Trong trudng hgp d6 ngudi ta
chon sy diéu ch& vi phan & chd ma § d6 c6 su nhdy pha ciia tin hiéu mang thong tin.

Bo thu nhan vi sai t6i wu bing cdch khong c6 sy giao thoa c6 thé tinh toin dudc. Chiing ta khong
dua ra cdch tinh va chi dé cap mot loai bd thu vi sai nhu hinh vé :
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Nguyén 1y va chic ning bd thu c6 thé miéu td don gidn khi khong c6 nhiéu trong khodng [ iD ,
(i+1)D ] ham Z{(t) va Z(t) c¢6 th€ bi€u dién theo dang:

Né&u 2p n ;p = 0 (mod 2p)

Hinh 3.21 B¢ nhdn vi sai khong lién tuc.
B loc thong thdp & dau ra v6i muc dich 1a 1am mat phan cudi cla tan s6 2p n..
Ta nhan dugc mau Z{(t) va Zo(t) va pha a; 1 18y lai bing cdch dp dung sy ghép theo nguyén tic

quy&t dinh & trén. Nhitng bd nhan d6 diing cho bo diéu ché& ¢6 4 mic, d€ cho loai c6 nhiéu mic hon
ngudi ta dung bo diéu ché loai khic.

3.5 Sy truyén qua diéu tan

3.5.1 Pinh nghia, phd
a. Pinh nghia

Tin hi€u s(t) dudc goi la diéu tan do thong bdo a(t) néu:

G day A va n . 12 hiing s6 biéu din bién do va tin s6 clia s6ng tham khio Acos2p n t. Trong thuc
t€ d€ sinh ra tin hiéu diéu tan ngudi ta ding (néi chung) mdt bo dao dong tin s dudc thay ddi qua
a(t). Ngudi ta c6 thé gia dinh ring pha clia dao dong la hiing s&. Do d6 s(t) 1a ham lién tuc. Pdi khi
ngudi ta dang 2 bd phét tdn sd n |, n 5 khdc dugc mi€u td & hinh vé cho trudng hgp nhi phan.

Dua vao gid tri ky ty dugc phdt1a 1 hodc O tin hiéu phét s& c6 tin s6 n 7 hodc n . Nhitng tin hi€u
sin d6 do cdc bd phat doc 1ap. Tin hiéu s(t) dudc phdt 13 gidn doan vé pha, nguyén td ma tif né
(pha) ta c6 thé x4c dinh phd. Su tao ra biang thong han ché& cho sy truyén din dén gii han phd ciia
s(t). Vi vay thong thudng ngudi ta ding loai diéu tan (MF) véi pha lién tuc. Tin hiéu di€u tan c6
dang dic biét n€u thdng bdo a(t) dude s6 héa. C6 thé biéu dién:
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v6ij ; 1a phan két thiic cla pha bi€n d6i vdi i, bdo ddm né lién tyc.
Cho du thong bdo a(t) 1a duy nhat, c6 nghia Ia trong khi
max| a(t)l =1

Sy troi, vi du theo thdi gian chia cho 2p , pha clia s(t) liic d6 dugc goi 1a tan s& tic thdi. N6 dudc
tinh

N jpst (D =0+ wja(t)
Phan du wia(t) biéu thi s thAm nhip clia tan sd tic thdi. Vi du: Modems dudc tao ra theo tiéu
chuin ctia CCITT st dung diéu ché tan s bac 2. Vi 2 tn sd tidc thdi
ny=n.-wy;=1300Hzvany=n;.+wy=2100Hz
Su lyra chon dé tuong tng véi toc do truyén 1200 baud.
Hinh 3.22 Tin hiéu diéu tan.
b. Phé

Ph§ ciia tin hiéu dugc diéu tin khong bi€u thi don gidn 12 ham phd clia thdng bao a(t) ma né tdn tai
nhiéu thanh phin khic.

Hinh 3.23 Phé clia tin hiéu diéu tan do théng bdo nhi phan.

Hinh vé& da chi ra tin hiéu diéu tin s(t) c6 dudc do thong bdo nhi phan lam thay d6i thong s6: m =
2w1p goi la do sau di€u ch€.

R4 rang riing cdng sudt clia s(t) phin chia trén truc tan sd tir -¥ d&€n +¥. N&u dinh nghia ring do
rong cla pho tir 90% cong suit s(t) thi phd thing ding & gid tri m xap xi 0,64.

Vi du: Su lya chon nay trong trudng hdp modem da dung trén

3.5.2 Nhan tin hiéu diéu tan

Trong chuong trinh ngudi ta gid thiét ring dudng truyén khong 1am méo dang tin hiéu phat. Tin
hiéu dau vao cta bo thu 1a:

B(t) 1a nhiéu chinh, tring.

Chiing ta khong dua ra ciu tric cda bo thu tdi uu (sai s& bé nhat) bdi vi né it dua vao lam viéc véi
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nhirng modem hié€n cé.

Thong thudng ngudi ta dung 3 loai bd thu sau:

a. Bo thu han bién va tiach séng diéu tan (discriminateur)

Hinh 3.24 B¢ thu discriminateur.

B0 thu nay tng dung cong nghé that 1a don gidn. C4u tric clia né dugc miéu ta nhu § hinh vé.
B6 loc ddu vad o gidm nhi€u ngoai bing cla tin hi€u, khong gy méo tin hiéu, dd lam cham c¢6
thé bd qua.

b6 10i cia nd

Bing cdch chon w 13 1/2 do rong bing thdng sao cho tin hiéu di qua khong bi méo dang.

G diura tin hiéu ¢6 thé biéu dién 12 mdt ham cda pha tin hiéu diéu tan nhd cdc thanh phﬁn bac 2.

Hinh 3.25 D6 thi khong gian, cdc thanh phan.

Thanh phﬁn bac 2 chinh a (t) va b (t) tuong Gng sy phin tich cé ban tan sd nhiéu § dau ra bd loc
bing thong hep. Su phan tich nay khong dugc dung khi ma 2 tin hiéu mang c¢6 pha ngiu nhién j (t)
(khdng phdi 13 hiing s6 theo thdi gian du tan s6 co ban.

Tir cong thifc Y(t) & trén ta c6 thé bi€u dién bién dd va pha cda Y(t).
Y(t) = A(t)cos(2p

nct+j(t)+q (1)

Véi

Thudng ti s6 tin hiéu trén nhiéu (S/N) dd 16n ta ¢6
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B han ch€ c¢6 tin hiéu diu vao 12 Y(t) va ddu ra 12 Z(t) ¢6 dang:

Z(t) = sgn[ cosz(t)]
Z(t)y=2pnt+j(t)+q(0)

Ham cosZ(t) trong ving bidng hep quanh n va ky hi¢u ctia n6 Z(t) 1a di€u hoa véi tdn sd 3n ¢, 5n .
Tin hi¢u didu hoa nay bi han ch& bdi b6 loc viing 2> 16 cho phép qua khong gy méo tin hi¢u c6

tan sd canh n ¢ va chora U(t) c6 dang:

Bo tich séng tan s6 12 thi€t bi d€ nhd sy trdi vé pha clia séng nhan dugc. Tin hiéu & dau ra clia né
la:

T cdc bi€u thic trén:

Ngudi ta dung bd chA/ s khong lam méo thong béo (sau khi bi chdm) han ché& nhi€u. Nhu biéu thitc
trén da chi 3. Nhi€u ra phy thudc wy, A ¢6 nghia 1a cing mot cong suit cda nhi€u § dau ra bo thu
c6 thé nhan dugc bing cdch gidm cong suit phat (A2/2) véi diéu kién ting bing thong.

Cong sud't clia nhi€u c6 thé gidm tiy ¥ khi ngudi ta ting wq. Diéu d6 khong c6 kha ning khi ngudi
ta ding diéu bién. Vi vay MF c6 thé wu viét hon diéu bién khi d6 rong bing tin dd 16n.

* Sit phan tich k§ hon vé nhiéu & dau ra dugc trinh bay trong cdc gido trinh vé k§ thuat Vo tuyén
dién.

b. Thié't bi thu biing cdch d&€m

Y tudng clia phuong phdp nay don gidn 1a: tin sd tic thdi ctia mot séng c6 thé dém sd 14n qua
di€m 0 ctia né trong mot don vi thdi gian.

CAu tric clia né dugc chi ra & hinh veé.

Hinh 3.26 Gidi diéu tdn bing phwong phdp dém.

Ngudi ta c6 thé coi diy 12 mot bd thu han bién va tdch séng tin sd.
Hinh 3.27 Tin hiéu tai cdc diém ciia bé thu bdng phwong phdp dém.

Cac gia tri a(t), Y(t) ... W(t), a(t) tai tung di€m trén so db dugc chi ra nhu § hinh vé 3.27. Thong bdo
a(t) c6 cédc gid tri +1, -1 ma khong c6 nhi€u. Bo thu biing cdch d€m dudc coi nhu 12 bo thu han bién
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va tdch séng diéu tan.
Hinh 3.28 B¢ thu vi phdn.
c. B6 thu vi phian

Nguyén 1y cia b thu nhu hinh vé:

Ngudi ta duwa vao nguyén 1y nhan tin hiéu thu dugc véi chinh né lam tré

N€u ta bé di phan nhiéu thi Y(t) sé& la:

Ham Z(t) dugc tao ra tr Y(t) va y(t - t) ® ta dudc

Pua Z(t) qua bd loc thong thap dugc A(t):

va véi di€u kién ta co:

va v6i w <<n . ta c6 dudc a(t) =1. aj vdi

d. K&t luan

Véi diéu tin cho phép ta xit dung modem véi k§ thuit don gidn va bing thong cho phép clia dudng
truyén trong khodng 300 — 3300Hz. Pdng thdi do khuéch dai trong diéu tin cling han ch& khong
nhu trong diéu bién. P6 ciing 1a 1y do tai sao diéu tan khong dugc dung trong truyén s6 liéu véi téc
d6 nhd va bang thong 16n hon 3000Hz khi phat tin hiéu.

3.6 Truyén ndi ti€p khong dong bo

3.6.1 Nguyén tic
Hinh 3.29 Truyén khong dong bo noi tiép.
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Pé€ truyén sd liéu cho d&€n hién nay ngudi ta diing phuong phap truyén ndi ti€p. Do dic tinh cla
cach truyén, ngudi ta chia ra 2 cdch truyén: ddng b va khong dong bo.

Hinh vé chi cho ta nguyén tic mot mach truyén khdng dong b, trong d6 bd ghi dich 1a thanh phan
chinh clia phan ctng.

Khi Load input cao: (1) ® mi sd clia mot ky tur thong qua 8 dudng vao, data dugc nhin vao bd ghi
dich.

Khi Load input thap: (0) ® céc bit cia ky ty 1dn luot dich ra truyén trén dudng day.

Bo ghi dich phat bao gdm cd mach tao tin hiéu Start, Stop.

O bé phén thu:

Mach thu phat hién titng ky tu do phat hién céc bit start tir viing 0. Khi phat hién n6, mach kiém tra
s€ dich cdc bit lién ti€p tir dudng day vao bd ghi. Sau khi dich 11 bit (cho ma ASCII c6 P + 1 start +
2 stop), ngudi ta c6 thé doc ky tu d6 song song tir diu ra bo ghi.

Ty theo quy udc diing céc bit 1 1 chin hay 1& ma ngudi ta thém 1 hay 0 vio n6 sau khi d€m s bit
1 trén 1 ky ty. Thong thudng trong truyén khong dong bo, ngudi ta diing ki€m tra chin, mot trong
nhitng cdch tao tin hiéu ki€m tra nhu mach & hinh 3.30.

Vidn dé xung dong bo

Do trén dudng truyén khdng c6é xung clock nén ban thin bén nhin phai c6 clkR riéng d€ c6 thé
ddm bao thu nhan ding thong thudng clkT = clkR. Nhu vdy phai c6 mach hi€u chinh clkR cho phu
hop.

Hién nay do k§ thuat ch& tao phat trién nhiéu mach LSI trén thi trudng ddp tng cdc chuin truyén
khong dong bd nhu UART, ACIA ... (Universal Asynchronnous Receiver Transmiter,
Asynchronnous Communication Interface Adapter).

Hinh 3.30 Mach tao tin hiéu chdn Ié.

3.7 Truyén dong bd ndi ti€p

St dung truyén khong ddng bd don gidn va ré tién. Thudng truyén khong ddng bd duge ding dé
truyén vdi nhitng thong bao ngin. D€ truyén nhitng files dit liéu dai, phudng phap truyén dong bd
c6 nhiéu hiéu qua hon. Thong bao dudc truyén thanh khdi ma nhitng bit start, stop cho cdc ky tu bd
di. C4c ky tu trong kh&i dugc truyén lién ti€p nhau, ki€m tra sai dugc thuc hién theo tirng khdi.

Pé€ gidi quyét ddng bo gifta phan thu va phit ngudi ta c6 thé truyén clock dong thdi vdi dit liéu,
hodc bén bd phan thu c6 mach tao clock déng bd dua vao dir li€u truyén.

DPé€ don gidn, bd phat truyén mot hay nhiéu ky tw nhan dang sync hoic c§ (flags) khi bit diu truyén
mot khai.

Nhiéu mang dong bd sit dung mot trong cdc protocol do hang IBM dua ra nhu BISYNC (Blnary
Synchronnous Communication) hodc SDLC (Synchronnous Data-Link Control) hoic HDLC. Ngudi
ta chia protocol truyén dong bo thanh 2 loai: dinh huéng theo ky tu hoic dinh huéng theo bit.
Chiing ta s& khdo sit & phan sau.
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3.7.1 Giao tié&p giita DTE - DCE trong truyén dong bo

Khi tdc d6 mang truyén khodng 1200 b/s thi ngudi ta diing truyén ddng bd, modem ddng bd dudgc
st dung, n6 sé& tao clock thu ty dong ddong bd v6i dong dir liéu.

RS232 RS449

Symbol Pin Name Symbol Pins Name
TCLK 15 Transmit clock (from DCE) ST 6 & 23 Send timing
RCLK 17 Receive clock (from DCE) RT 8 & 26 |Receive timimg
ETCLK 24 External transmit clock TT 17 & 35 Terninal timing

(from DTE)

Chuin giao ti€p RS232 va RS449 dugc st dung. C4c chin clia né dugc quy dinh nhu bang.

Khi sit dung modem ddng bd, thdi gian thu thudng dugc cung cAp do modem. Clock phit c6 thé tir
modem hay tif terminal. Sy cung c4p tin hiéu clock c6 thé x3y ra nhu hinh vé 3.31

Hinh 3.31 N6i dong bo RS 449.

3.7.2 Truyén dong b dinh huéng theo ky ty Protocol Bisyne.

Nhitng protocol thong tin thudng chia theo 16p Bisync 1a protocol § 16p 2. Lép 1 miéu ta dic tinh
vatly va dién (nhu RS449 ching han). L6p 2 miéu td qud trinh ki€m tra sy dich chuyén thong tin.

Tiéu chuin Bisync (BSC) 14 protocol ki€m tra theo ky tu. Tir 1du qud trinh kiém tra theo ky tu da
dugc ding d€ ki€m tra dudng dit lidu.

Thong bdo dang Bisync dugc truyén theo khoi, d€ nhan dang su bit diu khdi, mdi khdi cé6 mot hay
nhiéu tin hiéu déng bo (syn).

Mi duge ding trong Bisync 12 ma ASCIL. Cic ky tu diéu khién dugc dung la:
syn ky tu dong bo $16

SOH ky ty bit ddu header $01

STX ky tu bit diu cho text $02
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EXT ky tu két thiic cho text $03

Thong bdo Bisync c6 dang:

syn syn SOH header STX text ETX  BCC

Noi dung ctia thong bdo nim & phin text, phan header dé€ ghi dia chi ngudi nhan va ACK/NCK khi
can thi€t. Ky tu BCC (block check character) 12 byte ky tuf kiém tra khoi. Byt nay la phan khong
thé thi€u ctia khdi. BCC thong thudng chi 1a ky tu xét tng ki€m tra chin 18&.

Vi du: cin truyén chit TEST thi khdi thong tin nhu sau:

STX T E S T ETX BCC

0 0 1 1 0 1 1 b,

1 0 0 1 0 1 1

0 1 1 0 1 0 1

0 0 0 0 0 0 0

0 1 0 1 1 0 1

0 0 0 0 0 0 0

0 1 1 1 1 0 0 b,

1 1 1 0 1 0 0 bg
Dong dir liéu trén dudng day sé€ la:

STX T E S T ETX BCC

01000001
Trong vi du trén ngudi ta ding ki€m tra chin va BCC ki€m tra tir STX d&€n ETX. Thong thudng
BCC dugc ki€m tra tir SOH dén ETX.

Khi nhin toan khdi, bd phin thu sé& tinh BCC va so sdnh v6i BCC da nhin sau d6 né thong bdo
ACK hay NAK. Bo phan phat sé phat lai (n€u sai) cho dén khi khdi d6 dugc nhan ding. Nhu vay
Bisync 13 protocol half-duplex, ki€m tra theo byte.

3.7.3 Truyén dong bd dinh huéng theo bit:

3.7.3.1 Protocol - SDLC:

Bisync (BSC) 1a loai protocol st dung byte d€ ki€m tra, né 1a protocol truyén half duplex. Bén thu,
sau khi nhan mot khdi thong tin néu t8t can thong bdo dé bén phat phat khdi ti&p theo.

Nim 1970, hing IBM cho ra protocol cho viéc truyén dong bo (SDLC).

SDLC 1a protocol ki€m tra theo bit, né it phu thudc vao cic ky ty. Nhu vay su chdp nhan clia bo thu
c6 thé chd d&n khi thong bao két thic hoic thiét bi thu sin sang phat.
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Vi mot sd ky tu du trit cho ki€m tra dudng diy, SDLC dé dang 1am cho diy s6 liéu truyén trong
suot.

Thong tin trong SDLC dudc t3 chiic theo khung (frame).
Flag Address Control Use data FCS Flag
« Ving Flag: diing d€ truyén tin hiéu ddng bd va bao cho sy bit diu clia khung truyén. Gia tri
ctiia n6 dugc quy dinh 01111110.
« Ving Address: Thudng c6 d6 dai 1 byte. N6 diing dé ghi dia chi clia tram thit 2 (& d6 nhan
hoiic phdt thong tin). Pia chi FF diing cho tit cd cdc terminals trong mang.
« Ving Control: c6 @ dai 8 bit, d€ chi ra loai ctia khung thdi gian: u (unnumbered), S
(Supervisory), I (Information):
« Khung U: diing d€ ki€m tra tram thu nhu thi€t 14p, m4t lién lac, thit tram ...
« Khung S: dung d€m khung (ph4t va thu), trd 16i ACK/NAK, thong bdo ban ...
« Khung I: truyén dat thong bdo, thdng tin.
Béng cho dudi day chi cho ta miu céc bit trong viing kiém tra cia SDLC. O day ta thiy n€u bit
cudi cling c6 gi4 tri 0, dang I; 01 dang S; 11 dang U. Mdi mot tram dung SDLC c6 3 trang thdi
phuong thic: thi€t 1ap, trd 13i, gidi phong. Moi mot tram gém c6: Ng: 88 ctia khung phét. Tram phat
d€m s8 khung cAn phat Ns trong ving ki€m tra va truyén. & tram thu n€u mdi 14n thu khong 6 15i
thi N, dudc gidm 1 hodc ting 1 va truyén lai ACK vdi chi sd N, ti€p theo.

Name Type Bit Pattern Comments
I I Nr P/F Ns O

REJ S Nr P/F 1001 No I field

RNR S Nr P/F 0101 No I field

RR S Nr P/F 0001 No I field
TEST 8] 111 P/F 0011

Up U 001 P 0011 No I field

XID U 101 P/F 1111

RD U 010 F 0011 No 1 field
CFGR U 110 P/FO111
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BCN U 111 F1111 No I field

FRMR 0] 100 F 0111
UA U 011 F0011 No I field
DISC U 010 P 0011 No I field
DM U 000F 1111 No I field
SNRM U 100 P 0011 No I field
Resets Nr and Ns
SIM U 000 P O111 No I field
Resets Nr and Ns
RIM U 000 F 0111 No I'field
Ul U 000 P/F 0011

o Ving Use data: c6 thé c6 do dai ty y nhung trong khi sit dung né tiy thudc vio sd byte ciia
SDLC quy dinh.

o Vung FCS: c6 do dai 16 bit,...

3.7.3.2 Protocol - HDLC:

HDLC hoan toan giéng nhu SDLC, SDLC do ISO (International Standard Organization) dua ra sit
dung khi truyén ddng bo. HDLC do CCITT dé xuat st dung X-25 trong mang chuyén mach géi.

C6 3 di€m khac biét gitta HDLC va SDLC. HDLC cho phép ta md rong dia chi va viing ki€m tra,
va ky ty bdo dirng ctia SDLC 1a 8 bit mdt, con cia HDLC 1a 7 bit mot.

3.7.4 Protocol HDLC mé rong

Protocol bit dinh huéng dugc thi€t k& dé thda man su thay ddi rong nhitng yéu cau ctia dudng ndi
dit liéu bao gém:

+ Diém - di€ém va nhiéu diém.

« Hai chiéu gidn doan (half-duplex), 2 chiéu toan phan (duplex).

e S0 cAp - thit c4p (host-terminal) va tudng duong (computer-computer).
« Dudng néi v6i a 16n hodc nhé.

Thém vio d6 nhitng protocols ndy déu quan tim thda min nhitng muc dich sau:
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« Mai doc 1ap: Ngudn xif dung sé& chdp nhan diing mot s& loai ma hoic bit miu trong dif liéu
dé truyén.

« Phii hop: Su tao dang sé& cung cip cho sy bi€n ddi ciia loai dudng ndi va mot sd nhitng yéu
cau tao ra.

« Hiéu qua cao: Su tao dang sé& gidm thi€u bit vuot qua va cho phép ki€m tra dong va sai sd
c6 hiéu qua.
« Sy linh dong cao: Protocol s& c¢6 k&t qua trong viéc tim sai va bao trim dugc cd qud trinh.

Chia khéa d€ théa man nhitng yéu cau va muc tiéu d6 12 dya vao vi tri tin hiéu v mi cla viing
ki€m tra. Mot ciu triic ¢6 vi tri y nghia khi n6 chia viing d6 v6i mdi mdi vi tri dugc cung cap cd
dinh trong frame. Viing ma ki€m tra véi mot t6 hdp khdc nhau clia cdc bit c6 § nghia rong va mdi
mot gi tri biéu thi clia tirng vi trf trong viing dugc st dung. Chiing ta s& xét cu thé & phan sau va ta
s& so sanh v6i phuong phép it hiéu qui hon trong phan dinh huéng ky tu.

Mét s6 cdc protocol ditng phiong phdp bit dinh hudng kiém tra nhu sau:

« HDLC dudc phit trién do I0S (10S3309).

« ADCCP (Avanced Data Communication Control Precedures).

o ANSI 3000: Do American National Standords Institute 3000.

« LAP-B (Link Access Procedure, Balanced).

« X-25: Do CCITT phit trién st dung trong mang chuyén mach géi.

« SDLC do IBM phit trién.
Trén thuc t€ khdng c6 su khdc nhau gitta HDLC va ADCCP. LAP-B 12 mot phan phu cia HDLC.
Ta s& khéo sat chii yéu HDLC.

DPé€ théa man cdc yéu cau néu & trén. HDLC dugc dinh nghia 3 loai cia tram, 2 cAu hinh ndi va 3
ki€u truyén dit liéu.

Ba loai tram la:

A 7 *A e R 2 2z A 0N e ~ ~
e Tram so cdp: c6 nhiém vu ki€m tra cic thao tdc trén dudng nodi. Frames do so cap cung cap
N 2 N R
la cdc frames di€u khién.

e Tram thit cdp: dudc hoat dong dudi su diéu khi€n clia so cAp. Frames do tram thit cAp phat
ra 1a: trd 13i. SO cAp s& cho dudng ndi cdch biét gitta cac thit cap.

o Tram t6 hgp: su t6 hop giita sd va thi cap, ¢6 thé phdtra ci diéu kién va trd 15i.
Hai loai cAu hinh dudng ndi la:

o Cdu hinh khong doi xung: dung trong di€m - diém va nhiéu diém. CAu hinh nay bao gém 1
s0 cAp va 1 hay nhiéu thit cap, sit dung full duplex ho#c haff duplex.

o Cdu hinh déi xing: chi stt dung cho diém - di€m. C4u hinh nay gébm c6 2 t8 hop st dung full
duplex hodc half duplex.
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Hinh 3.32 DBuong néi HDLC.

Ba ki€u truyén dit liéu 1a:

e Kiéu trd 1oi binh thuong NRM (Normal response mode): P4y 1a ki€u truyén diing cho ciu

hinh khong d6i xting. Tram so cAp c6 thé gii dit liéu dén thit cAp nhung thit cAp chi c6 thé
gtii khi so cip yéu cau.

NRM dugc diing trong dudng diy nhiéu chd dirng, nhiéu terminal dudc ndi vao mdy tinh.
M4y tinh yéu ciu sy dua vao clia tirng terminal. NRM ciing thudng diing trong dudng ndi
di€m - di€m. Thanh phan tham gia 12 mdt terminal hay mot thi€t bi ngoai ndi véi mdy tinh.

Kiéu khéng déng bo doi xitng ABM (Asynchronnous balanced mode): Pay 1a ki€u truyén
diing cho cAu hinh ddi xting: C4 2 tram déu c6 thé thi€t 1ap truyén dit liéu khong cin su cho
phép ctia tram kia.

ABM dugc sit dung c6 hiéu qua trong dudng ndi di€m - di€m full duplex. BSi vi né khong
can yéu ciu phat.

Kiéu trd 1oi khong dong b6 ARM (Asynchronnous response mode): Pay 1a ki€u truyén diing
cho c4u hinh khong ddi xiing. Trong cdch nay thit cAp c6 thé thi€t 1ap truyén dit liéu khong
cAn sy chAp nhin clia s6 cap (gi 1 tra 15i khong chd diéu khién). Tram thit cap chd sy trd
15i cia dudng truyén bao gdm khdi dong, ki€m tra sai va ngit mach.

ARM it khi dugc st dung, né dugc xit dung trong su' yéu cau ctia Hub (hub polling) vad mot
s6 hoan cdnh khdc ma & d6 thit cAp can thi€t 1ap sy truyén.

Cau tric Frame HDLC:

HDLC dudgc st dung trong truyén dong bo. TAt cd thong tin truyén déu trong frame va mot frame
don gidn sip x&p cho t't ca loai dit liéu va sy trao ddi diéu khié€n. Frame HDLC c6 cdu triic nhu

sau:

Frame c6 cdc vung sau:

Flag: 8 bits.

Add: Mot bytes. Trong HDLC mé rong viing Add c6 nhiéu bytes.
Control: 8,16 bits. Trong HDLC md& réng vung C cé 16 bit.
Information: thay ddi.

FCS: (Frame check sequence) 16 hoic 32 bits tiy yéu ciu sit dung CRC.

Vung Flag, Add., Control, truSc dir li¢u dugc coi 1a header. Vung FCS, Flag sau dit li€u dudc coi la
phan két thiic.
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Ving Flag:

Viing flag gi6i han frame vé 2 phia véi gia tri cho sdn 01111110. Mot flag don c6 thé coi 12 phin
k&t thiic cho mot frame v m3 diu cho mot frame khdc. Cdc tram tich cuc mic dé€n dudng diy ndi
déu xtt dung flag d€ ddng bd khi bit ddu frame. Trong khi thu mot frame tram ti€p tuc tim flag ti€p
theo dé bi€t diém két thic dif liéu. Tuy nhién, do trong HDLC frame chap nhin 1 diy bit, diéu dé
khong thé tranh khdi c¢6 khi c6 gid tri 01111110 & chd nao d6 trong frame. Piéu d6 s& phd v su
ddng bd clia frame 1am cho bén nhan hiéu tai di€m do frame da két thic. P& tranh diéu d6, nguoi
ta st dung mot qua trinh goi 1a bit - stuffing.

Hinh 3.33 Bit stuffing.

Bit stuffing 1a cdch 1am ma trong d6 bo phin truyén sé thém nhitng bit 0 sau mdi cum 5 bit mot lién
ti€p trong frame (ngoai viing flag). Khi thu, sau khi phét hién dugc flag bit déu frame, bd phin thu
hién thi dong cdc bit. Khi ddy 5 bit 1 xui't hién thi bit thi 6 s& dugc ki€m tra néu bit d6 12 0 s& bd
di. N&u bit d6 12 1 va bit thit 7 1a 0 thi né dudce chdp nhan 1a flag. N&u bit thit 6 va bit thit 7 déu 1a

1, thi d6 1a tin hiéu ditng ctia bo phan phat (01111111).

Vi su tng dung bit - stuffing, cdc bit c6 thé thém vao trong frame gitip ta tranh nhim 14n sy k&t
thic frame khong ding.

]

Hinh vé& cho chiing ta vi du vé bit stuffing. Nhitng "bay" ciia bit - stuffing dugc chi ra & hinh vé.
Flag dugc ding dé két thiic vi md ddu mot frame, n€u mot bit 1 trong flag sai din dén tao 2 frames
thanh 1 frame, ngugc lai mot bit 1 sai trong frame c6 thé tao 1 frame thanh 2 frame.

Viing dia chi:

Vung dia chi d€ nhan dang tram thi¥ cAp ma né gii hoic nhin frame. Viing nay khong can thiét
trong trudng hgp di€m - di€m, nhung né van dudc ding d€ c6 dang thdng nhat. Vung dia chi thong
thudng c6 8 bit, nhung trong trudng hgp cAn thi€t né c¢6 thé mé rong thanh 1 s& 1an 7 bit. Bit ddu
tién cta byte 12 1 hay 1a 0 phit hdp n6 c6 phdi 1a bytes cudi clia ving dia chi hay khong ? Ngudi ta
qui dinh khi bit ddu tién clia byte c¢é gid tri O thi byte d6 chua phdi 13 byte cudi cling cda ving dia
chi. Byte cudi ciing clia viing dia chi c6 bit dau tién mang gi4 tri 1.

N&u byte dia chi ¢ gid tri 11111111. C6 nghia 13 so cap s& gilti frame d6 cho tat cd cdc thit cAp
trong mang.

Hinh 3.34 Cdu triic viing dia chi.
Viing kiém tra:
HDLC dinh nghia 3 loai frame mdi loai c6 dang sip x&p khdc nhau nhu hinh vé& 3.35

o Information frame (I frame): mang dit liéu can truyén cho tram, ta hi€u 12 dit liéu dugc dung,
thém vao d6 ki€m tra viing va kiém tra sai xit dung ARQ.

Co s6 thao tdc ctia HDLC 1a sy trao d6i thong tin vdi nhitng frame mang dif liéu. Mdi mot I
frame gom c6 s6 thif ty cia frame phdt ciing nhu sy phu thudc vi tri ctia ACK . ACK 13 s6
tht tu clia frame ti€p theo sé& dugc chdp nhan. Ctia s cuc dai dude chap nhan 1a 7 hodc 127.

1 2 3 4 5 6 7 8
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Dang1 0 N(S) P/F

Dang S 1 N P/F

Dang U 1 M P/F

Dangl 0 N(S)
Dang S 1 0 S 0
Dang U 1 1 M M 8]

N(R)

N(R)

M

7 8 9 10 | 11 | 12 13 14 15 16
P/F N(R)

0 0 PF N(R)

M M PF X X

Hinh 3.35 Cdu triic viing C va gid tri cdc bit ving C.

N (S) : chira by d€m diy phit.

N (R) : chi ra bd dé€m day nhan.

P/F : bit chi thi. P =1 trd 13i tryc ti€p cho so cap.

F =1 nhu P nhung chdm dit frame cho thi cap.

S : chira cdc chifc ning giam sat.

Chi y ring cd s& cho viing ki€ém tra cho S frame va I frame ta dung 3 bit lién ti€p. V&i viing kiém

tra mG rong ta ding 7 bit.

I frame ciing chita bit Poll / Final (P/F). Bit @6 1a Poll n€u 12 diéu khién (tlr sd c4p) va 1a bit Final

khi tra 13i (tif thtt cap).

Trong NRM: so cap st dung Poll cdp cho phép va gii tin hiéu @€ 1am cho poll =1, final =1 d6i véi

frame cudi cling ma thit cAp tra 15i.

Trong ARM va ABM. Bit P/F c¢6 khi dugc st dung thich hdp cho su trao d6i ctia S frame va U

frame.

 Super visory frames (S frame): dudc coi nhu ding ARQ né&u nhu khong c6 dau hiéu gi dic
biét. S frame diing cho ki€m tra dong va kiém tra sai. V§i ARQ — trd lai N vd ARQ — trd lai
c6 lua chon né déu chdp nhan. ARQ - trd lai ¢6 lya chon it ding vi né yéu cau bo nhd.

Mot frame c6 thé ACK khi bd thu sin sang (Receiner Ready) RR. Ngudc lai n€u RNR
(Receiver Not Ready) thi frame d6 dugc chAp nhan nhung né sé khong chdp nhian thém I

frame nao nita ca cho dé€n khi cé RR.

P/F bit trong trudng hgp niy cé thé chdp nhan. SO cAp c6 thé dua P bit trong RR frame 1én 1
dé poll thi cAp. Thi c4p sé trd 15i v6i mot I frame néu né c6 mot frame, néu khong né sé
gtti RR véi F bit bi€u thi né khong c6 dif liéu gt so cAp (tram t8 hop) c6 thé dit P =1 trong
1énh diéu khién RNR(Receiver not Ready).
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o Unnumbered frames (U frame): bi€u thi cic chifc ning diéu khi€n dudng diy ndi.

Mot hoic hai bit ddu clia viing dung d€ nhan dang frame, cdc thong tin né bi€u thi trong
viing kiém tra hay trong viing ki€m tra md rong dugc chi ra nhu hinh vé.

U frame duing d€ thay d6i chitc ning ki€m tra. Nhu tén goi clia né, frame nay khong mang
sO thif tu va cling khong stta d6i thit ty hodc dung cda I frames. U frame dugc chia thanh cdc
nhém:

Céch dit diéu khién hoic trd 15i.
Diéu khién truyén thong tin va tr3 13i.
L4y lai diéu khién va tra 15i.

Tron sy diéu khién va trd 15i.

Céch dit diéu khién dugc gii di do sd cAp/tram t6 hdp dé thi€t 1ap hoic d6i cich clia thit cAp/ tram
t6 hop. Tram thit cap/ tram t8 hgp chap nhan véi viéc tra 15i véi frame khong danh s6 chap nhin
(UA frame). UA frame dudc dit F bit gidong nhu P bit trong khi thu.

Nhitng 1énh diéu khi€n SNRM, SNRME, SARM, SARME, SABM va SABME déu ty giai thich.
Nhu gidi thich & trén trong ca 2 huéng véi I frame sd thit tw =0. Lénh diéu khién trong khi xét thiét
lap ban dau d€ khdi dong mot tram dic biét.

Diéu khién truyén thong tin va trd 15i: Dung d€ trao d6i thong tin gitta cdc tram. N6 dudc cung cip
tru6e tién thong qua thong tin khong danh s6. (UI) didu khién / trd 15i. Nhitng vi du vé& UI frame
déu 1a nhitng tinh trang miic dd cao (higher level status) nhu: tic dong ngit, thdi gian trong ngay,
tham s6 kh&i dong dudng ndi.

Nhitng 1énh diéu khién poll khdng dinh s diing dé xin sy tra 15i khong danh sd nhu 1a: sy thiét 1ap
tinh trang mot dudng ctia tram dia chi héa.

Lénh 1dy lai diéu khién va trd 18i dugc ding trong trudng hgp ARQ khong chap nhan hoic khong
lam viéc. Frame tr 15i lai (FRMR) dugc dung dé giai trinh sai trong frame di nhan nhu:

« Ving ki€m tra khong ding.

e Vung dit li€u qua dai

« Vung dit liéu khong chdp nhan véi loai frame da thu.
« Bo d&ém thu khong n dinh.

Lénh Reset ding d&€ x6a FRMR, RSET thong bio riing tram phat dugc reset sd thit tw né gl di va
tram thu (cé dia chi) sé reset s6 th tu thu.

Tron sy diéu khién va trd 15i: cudi ciing ta ¢6 2 loai: diéu khi€n hén hop va diéu khién tr3 15i.
Lénh diéu khién tr3 15i nhan dang su trao ddi duge dung cho 2 tram dé€ nhan dang tram trao ddi va
nhitng dic tinh ciia 2 tram. Nhitng thong tin trao ddi 12 phan thém vao ddc 1ap. Piéu dé c6 thé nghi
don gidn 12 tram phdt va nhan déu dang 1am viéc.
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Viing thong tin

Vung thong tin thong thudng chi gidi han trong mot frame va mot s6 Unnumbered frame. Ving nay
c6 thé chita lién ti€p cdc bit v6i dd dai khong dudc dinh nghia trong cdc chuin nhung thong thudng
bi gidi han. Thudng do dai cda né 1a mot s& 1an 8 bit.

Viing kiém tra (FCS)

Thong thudng FCS c6 16 bit CRC. Theo qui dinh ciia CCITT ciing c6 khi ngudi ta chon 32 bit CRC
ty theo d6 dai ctia frame va dudng day.

Béng sau cho ta cu thé vé cdc 1énh & 3 dang U, 1, S trong viing ki€m tra.

HDLC Control Field Format:

I Information NRO Non-Reserved 0
RR Receive Read NR1 Non-Reserved 1
REJ Reject NR2 Non-Reserved 2
RNR Receive Not Ready NR3 Non-Reserved 3
SREJ Seclective Reject SIM Set Initialization
Mode
Ul Unnumbered Information RIM Request
Initialization
Mode
SNRM Set Normal Response Mode PRMR Frame Reject
DISC Disconnect SARM Set Async
Response Mode
RD Request Disconnect SARME Set ARM
Extended Mode
UpP Unnumbered Poll SNRM Set Normal
Response Mode
RSET Reset SNRME Set NRM
Extended Mode
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XID Exchange Indentification SAMB Set NRM Async

Balance Mode
DM Disconnect Mode SAMBE Set AMB
Extended Mode
The P/F Bit TEST Test
C Command R Response

SNRM (Set normal reponse mode): Dit thit cdp vio Mode NRM. NRM gidi phong thit cap tif viéc
glii nhitng frames khong yéu cau. Piéu d6 c6 nghia riing tram so cAp ki€m tra tit cd dong frame
trén dudng.

DISC (Discon nect): dua tram thit cAp vao Mode khong ndi mach. Lénh nay c6 gia tri cho ddo
dudng ndi. N6 ¢6 gid tri nhu 1a viéc gac dién thoai.

DM (Discon nect mode): dugc truyén tir thit cAp d&€n tram chi thi, n6 khong c6 thao tc gi.

TEST (Frame test): &€ xac dinh sy ki€m tra trd 13i tif tht cAp. HDLC khdng qui u6c frame test nhu
thé€ nao dugc diing. Mot vi du nhu: ¢6 thé ding viing I &€ chuin dodn diéu minh mudn.

SARM: chip nhan tram thi cAp truyén ngodi sy yéu cau clia so cAp. N6 dit tram thit cadp vao trang
th4i truyén thdng tin cia ARM.

SABM (Set Asynchronnous Reponse Mode): dit 2 tram tuong duong vao ch&é d6 ABM. Khong cin c6
P bdi vi 2 tram déu la tram t3 hop.

SNRME (Set Normal Reponse Mode Estanded): set NRM véi 2 bytes & viing ki€m tra, 1énh nay dé
mé rong viing d€m thit tyw. Cho phép N(R) Ns c6 dd dai 7 bit, tic 1a cira s& d&m tir 1- 127.

SABME (Set Asynchronnous Balanced Mode Estanded): Set ABME véi 2 bytes ving dém thi tu.

UP (Unnumbered Poll): yéu cau 1 tram khdng quan tAm dén s6 thit ty d&€m hoic ACK. Sy trd 15i 1a
tiy ¥, néu nhu P =0.

RSET (Reset) diing nhu sau: tram phét reset N(S) va tram thu reset V(R).

RIM (Request Initalization Mode): yé&u ciu ti thit cAp. Thit cAp yéu ciu so cap thi€t 1ap. Mot tram
thit cap truyén RIM, né c6 thé hién thi frames hoic c6 thé tra 15i SIM, DISC, TEST, XID.

UI (Unnumbered information): chAp nhin sy truyén frame dit liéu khong s6 hiéu (khong sd thit tiy).
N6 thuc chat1a 1 dang clia connectionless - mode protocol. Su ving mit ctia N(R), N(S) d€ tranh
kiém tra dong va céc frames xdc nhan (ACK).

REJ (Reject): dung dé yéu cau truyén lai nhitng frames vdi frame bit dau c6 s6 thit tw N(R). Cic
frame tir N(R) -1 vé trudc dugc chap nhan.

SREJ (Selective Reject): v6i frame SREJ yéu cau truyén lai frame sai. Mdi frame 13 do sai phan
biét, chi c6 frame SREJ c6 thé khong theo thdi gian bdi vi viing N(R) trong frame bao gdm ACK

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

céc frame trong qud trinh. Pi gltri frame SREJ thit 2 cAn phai khdc biét véi frame truSc vi tit ca I
frames v6i N(s) thAp hon N(R) ctia SREJ thit 2 s& dudc chdp nhan.

Qua trinh tao thanh frame HDLC. Hinh vé cho ta tong thé sy tao thinh HDLC trong cip dudng ndi
dit liéu. Nhitng viing cia HDLC dudc tao nén bén phia truyén di va dudgc gidi phéng frame & bén
phia thu. Viéc t8 chitc cdc thao tdc rat quan trong. 0] day ta khong xét qua trinh Bit Stuffing. Cac
thao tac dugc thuc hién sau khi Bit Stuffing § bén phat.

Dudi day 1a mot s6 vi du vé su trao d6i diéu khi€n va thong tin trong HDLC. Nhitng ky hiéu cho su
truyén nhu da cho & trén:
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3.8 Kiém soat dutng ndi dit lidu (Data link control)

Chiing ta da thdo luin van dé€ gdi nhitng thong bdo qua dudng diy truyén. D€ sy lién lac c6 hiéu
qua diéu can thiét 1a ki€m tra va quin 1y su trao ddi thong bao dé. Chiing ta sé khio sit qud trinh
gti dit liéu qua dudng day lién lac s6. Trong chuong trinh nay chd yé&u 12 kiém tra dudng ndi dir
liéu va protocol ndi dit liéu. Khi ta diing qué trinh ki€m tra duding ndi dit liéu thi moi trudng truyén
gifta cdc tram 1a dudng ndi dit lidu.
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Pé€ thdy dugc cac yéu cau cho su kiém tra dudng ndi dit liéu, ching ta liét ké mot sd yéu ciu va
muc tiéu ddm bio hiéu qua sy lién lac so giita hai tram ndi va truyén nhan truc tiép.

O DPong bd khung (frame syn-chronization). Dif liéu dugc géi thanh cdc khdi goi 1a frame. Su
bit dau va k&t thic mdi frame can vach rd.

O Céc phuong 4n c4u hinh dudng day dugc dung.

O Kiém tra dong: Tram gti cAn phdi giti nhitng frames c6 tdc d6 khong nhanh hon téc d6 ma
tram thu c6 thé nhin dudc.

O Kiém tra sai: Nhitng bit sai trong khi truyén hé thong can phai sta.

O Dia chi héa: Vé6i dudng diy nhiéu di€m, su nhan dang hai tram truyén cin biét 1d.

O Kiém sodt va dif liéu trén cling dudng.

O Quén ly dudng ndi: Sy khdi dong, duy tri va két thiic sy trao ddi dit liéu yéu ciu sy phdi hop

gitta nhitng tram. C4n phdi qun ly qud trinh trao ddi do.

Nhitng yéu cau d6 sy giao ti€p vat ly khdng théa min dudc, ching ta s& phai thio luin trong phian
nay.

P& bit ddu ta gidi thidu mot s6 chia khda cd ban cho céc nghi thife (protocol) ki€m sodt dudng ndi
dit liéu nhu: Ki€m tra ciu hinh dudng diy, kiém tra dong, ki€m tra sai.

3.8.1 CAu hinh dudng truyén:

Ba dic trung d€ phan biét phuong 4n cho ciu hinh dudng diy ndi 1a: @b hinh, d6 duplex va nguyén
tic dudng day.

FPo hinh

Nhu chiing ta biét, @6 hinh ctia dudng day ndi dit liéu 1a sy chudn bi vé dudng ndi vat ly tir
tram l€n dudng day.

« Né&u nhu chi ¢6 2 diém thi ta goi la: diém ndi di€m.
« Né&u nhu nhiéu hon 2 di€m ta goi la nhiéu di€m.
Hinh 3.36 Cdu hinh truyén thong ciia mdy tinh va terminal.

Thong thudng, dudng ndi nhiéu di€m dudc ding trong trudng hdp mot mdy tinh (tram so cip) va
nhiéu tram terminal (tram thi cAp). Nhiéu d6 hinh nhiéu dié€m dugc tim thi'y trong mang noi bo.

Hinh vé& cho ta thdy sy uu viét cda ciu hinh nhiéu diém.

Khi mot mdy tinh cAn ndi d&€n nhiéu terminal, né€u mdi terminal c6 dudng ndi diém d6i diém vdi
mdy tinh thi mdy tinh phdi c6 1/0 port cho titng terminal nhu vay né c6 cdc dudng day ndi riéng 1&
tif mdy tinh d&€n terminal. Do d6 ngudi ta diing ciu hinh nhiéu diém.

Trong ciu hinh nhiéu di€m mdy tinh chi cAn mot port 1/0, va mot dudng day d€ ndi dén cic
terminal. Piéu dé ti€t kiém dugc mach va gidm dugc gid thanh.

Tram so cap va thi cap.
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Ngudi ta con chia cdc tram theo chifc ning clia né. Cé 2 loai tram sd cap (P) va thit cap (S).

Tram so cdp (con goi 1a tram diéu khi€n): 12 tram c6 nhiém vu gt cdc 1énh diéu khién dé&n cdc
tram khéc, dich va tr3 13i nhitng yéu ciu tif nhitng tram khdc gti vé. Thuc hién céc thao téc:

P 2, A ~ 1A
To6 chic trao doi dir li€u.
B4o ddm, gidm st sy ndi.
A e . 7 R N 3 A
Bédo ddm phuc hoi sy noi khi ¢6 nhi€u loan lam gidn doan sy noi.

Hinh 3.37 Phdn cdp giita cdc tram.

Tram thit cdp (con goi 1 tram phu): c6 chiic ning thuc hién cdc diéu khié€n do so cip giti d&n va
sau khi thyc hién né glti nhitng tra 151 dé€n so cap.

Tram chii va té: Trén thuc t& so cip hoic thit cAp déu c6 thé 1a noi phat thong tin (dic biét trong
trudng hgp phdt text), ldc d6 ngudi ta goi tram phét thong tin 1a tram chi va tram thu thong tin 1a
tram td. VAy: sd cAp va thit cAp déu c6 thé 1a chd va 1a 4.

F D¢ duplex:

Ngudi ta ding dd duplex dé chi ra huéng va dong tin hiéu. C6 3 dang truyén:

« Truyén don gidn: dong tin hiéu chi di mot huéng. Vi du nhu mot mdy tinh va mot mdy in:
thong tin chi c6 thé xuit ra tif may tinh dua d&€n mdy in vi mdy in chi ¢c6 nhiém vu nhin
thong tin va in ra. Khong thé c6 chiéu ngugc lai. C4ch truyén don gidn (1chiéu) khong dugc
diing rong rai bdi né khong c6 kha ning giti tin hiéu bdo sai hoic tin hiéu ki€m tra trd vé
ngudn.

« Truyén 2 chiéu gidn doan (half duplex) tram c6 thé truyén va nhan thong tin nhung khong
ddong thai.

« Truyén 2 chiéu toan phin: 2 tram c6 thé ddng thdi glti va nhan dif liéu clda nhau. C6 nghia
12 2 chiéu dong thdi.

Véi tin hiéu s6 yéu cau phdi c6 dinh huéng khi truyén. Khi truyén 2 chiéu toan phin yéu cau c6 2
dudng khic nhau, trong khi véi cdch truyén 2 chiéu gidn doan chi can c6 mot dudng truyén.

Véi tin hiéu analog, vAn dé 2 chiéu phu thudc vao tan s§. NEu mot tram truyén va nhin trén cling

tan s&, bt budc phai xir dung 2 chiéu gidn doan. Néu mot tram truyén & mot tin sd va nhan & tan
~ 2 2 2 R 9, LN N A

s0 khdc n6 c6 thé xu dung 2 chi€u toan phan.

Nhiéu kh3 ning c6 thé t8 hgp giita d6 hinh va kha ning duplex. Hinh v& cho ta mot s& trudng hdp.
Hinh vé ciing cho ta thdy mdt tram sd cAp don gidn (P) c6 thé c6 mot hay nhiéu tram thit cap (S).

Véi phuong 4n di€m - diém: c¢6 thé ding cdch truyén 2 chiéu gidn doan hoic 2 chiéu toan phan.
Vi dudng ndi nhiéu di€m. C6 3 c4u hinh.

- SO cdp: 2 chiéu toan phan. Thit cAp: gidn doan.
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- C4 2 sd cAp va thit cAp déu gidn doan.
- C4 2 sd va thit cAp déu toan phan.

Hinh 3.38 Cdu tao duong truyén.
F Nguyén tdc duong day:

Mot s6 nguyén tic can thi€t cho dudng ndi truyén. Trén dudng diy hai chiéu gidn doan, tai mot
thdi diém chi ¢c6 mot tram truyén, tram ddi dién c6 thé 12 hai chiéu gidn doan hoic hai chiéu toan
phan. Mot tram chi truyén néu né biét tram ddi dién n6 sin sang nhan.

Puong ndi diém - diém:

Véi dudng day noi diém - diém thi don gidn. Ta gia thi€t truSc tién dudng ndi hai chiéu gidn doan
vdi tram kia dudc khéi dong trao d8i va né dugc chi ra nhu hinh vé 3-39. N&u tram mudn gti dit
liéu d&€n tram khdc, yéu ciu dau tién 13 tram kia sdn sing nhan.

Tram thtt 2 trd 16i ACK dé chi ra n6 di sdn sang. Tram thi nhat sé giti mot so dit liéu trong dang
frame.

Trong trudng hgp truyén khdng dong bo, day dit liéu sé& 12 dong cdc ky tu. Trong mot s& trudng hop
sau khi truyén mot s6 dit liéu, tram thif nhat sé tam dirng d€ chd k&t qua. Tram thit hai chdp nhan
két qua (ACK).

Tram thi nha't s& truyén tin hiéu k€&t thic truyén EQT va chdm dit sy trao d6i, hé thong tra vé
trang thdi ban dau, nhu hinh vé.

C6 3 pha trong su6t qué trinh diéu khién.
e Thiét Idp: K&t thidc x4c 14p tram nao phat, tram nio nhan va tram nhin chudn bi nhan.
o Truyén dit liéu: Dit liéu dudc truyén thinh mot hay nhiéu khdi duge chap nhan.
o K&t thiic: K&t thic sy ndi logic (tuong quan giita tram phat va thu).

Chiing ta ¢6 thé xem 2 tram trén 13 so cAp va thit cip. Tram so cip c6 nhiém vu thi&t 1ap sy trao
ddi (vi du nhw mot mdy tinh) va tram con lai 1a terminal (tht cAp).

Hinh 3.39 Kiém tra duong néi diém - diém.

Hinh d3 vé cho ta tht ty 1n lugt d€ tram so cAp truyén dif liéu cho tram thi cAp. Tram sd c4Ap (tram
1) phat ENQ @€ bdo cho tram thi cAp biét n6 can truyén dit liéu. Khi tram thit cAp chua chdp nhan
n6 truyén NAK cho sd cip. Ngugc lai, né truyén ACK. Nhian dugc ACK tif tram thit c4p, tram sd
cAp sé truyén mot frame cho thit cAp. Khi nhan ACK né sé& dua qud trinh truyén vao két thiic. Néu
nhu tram thit cAp mudn truyén dit liéu né phai chd tram sd cAp yéu cau va chi ¢6 lic d6 mdi duge
vao pha truyén dif liéu.

Né&u mot dudng ndi 12 1a full - duplex, dif liéu va tin hiéu diéu khién c6 thé truyén dong thdi vé 2
phia. Ta s& thdo luan vé& cdc vu di€m ctia n6 khi xét vé& ki€m tra dong va kiém tra sai.

Puong néi nhiéu diém:

Su Iwa chon nguyén tic dudng diy cho dudng ndi nhiéu di€m phu thudc trude tién né 1a tram sd
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cap hay thit cAp. N&u nhu né 13 tram sd c4p thi sy trao d8i dit liéu chi 1a su trao ddi giita sd cdp va
thtt cAp chit khdng phai giita 2 tram thit cAp. PE hi€u 16 hon trudng hgp d6 ta xit dung 2 khdi niém:

« Poll: SO cAp yéu cau dif liéu tir thit cip.
« Select: So cap c6 dit liéu can glti va thong bdo cho thit cap dit liéu s& dén.
Hinh vé chi cho ta cdc trudng hgp do.
Hinh a cho ta thiy s cAp yéu cau thi cAp giti thong bdo nhung thit cAp khong c6 gi d€ giri nén né
glti NAK. T6ng thdi gian nhu chi ra & hinh vé.
Hinh b cho ta trudng hgp yéu ciu c6 hiéu qui. B glri thong bdo cho A.

Hinh c chi cho ta chifc ning Select. A yéu cau g&i thong bdo cho B. B chidp nhidn va A giti xong, B
bdo két qua nhan dugc tot.
Hinh d chi cho ta trudng hgp fast select.
Hinh 3.40 Qud trinh POLL va SELECT.
Trong trudng hdp nay thong bo select giti kém ca dif liéu. Sy nhan dugc diu tién tir thit cip 1a
ACK chi ra ring tram thit cAp sin sang nhin thong tin va di nhan xong. Fast select thong thudng
diing trong trudng hop ta ¢6 thong bdo ngidn va thdi gian truyén khdng dai hon thdi gian trd 13i.
Chi ¥ riing trong cd 4 trudng hop trén déu do so cap yéu cau thit cap.
Nhu phin trude cho thdy. Véi cdch noi dudng diy nhiéu diém, mot so cip c6 nhiéu thi cAp. Trén
dudng diy c6 n diém thdi gian poll cin n 1an cho n dia chi khac nhau. Ngudi ta xt dung Hub
polling. K§ thudt nay yéu ciu cdc thif cAp cling tham gia qud trinh polling. Hai dudng dit liéu dong
thdi duge ding va mdi thit cAp yéu cau nhin & cd 2 dudng ddng thdi. Thao tdc nhu sau:
So cap truyén poll dong thdi d€n nhiéu thit cAp. N&u thit cAp c6 dif liéu truyén né truyén dit liéu
cho so c4p va sau dé né gii poll cho thit cap ti€p theo trén dudng diy. N&u nhu thit cAp khdng ¢
dit liéu d€ truyén, né truyén truc ti€p poll cho tram ti€p theo. Thit cAp cudi cling trén dudng diy
gt poll cho so cap va bit diu chu trinh mdi trong sudt qué trinh d6. Sd cip c6 thé giti dit liéu dén
nhitng tram thi cAp trén dudng day output.
Mot dang nita ctia dudng day nguyén tic la: canh tranh. Trong cdch nay, khong c¢6 so cAp ma chi 1a
chon nhitng tram, mdt tram c¢6 thé truyén n€u nhu dudng day rinh, néu khdng né phai chs. Phuong
phép nay dugc dung trong mang LAN va hé thong vé tinh.
Pic trung clia nguyén tic dudng day nhiéu diém Ia cin c6 dia chi. Trong trudng hdp polling, su
truyén tir so cAp can c6 dia chi tram thit cAp dén, sy truyén tir thit cAp ciing cAn chi ra tram thif cAp.
Trong trudng hgp cdc tram ding quyén sy truyén va sy nhan cling cAn phdi nhan dang. Ta c6 3
trudng hgp:

« Diém - di€m: Khong can dia chi.

« SO cap - thif cAp nhiéu di€m: Mot dia chi thi cAp cin thi€t @€ nhan dang thit cap.

« Nhiéu di€m ding quyén: Cin 2 dia chi d€ nhan dang phat va thu.

Trong thuc t&, trudng hdp thit nha't 1a cd biét cla trudng hop thit 2. Nhiéu protocol ki€m tra dudng
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A ~ 1A A A . ~ N g - R
ndi dit liéu yéu cau 1 dia chi ciing ding cho diém - di€m.

Trudng hdp ding quyén ta thiy nhu trong mang LAN. ( day ta chi khdo sat 2 loai diu.

3.8.2 Ki€m tra dong (Flow control):

Kiém tra dong thong tin 13 k§ thuit bdo ddm cho mot tram truyén dit liéu cho tram thu khong bi
tran, bdo ddm tram thu tam giit dit liéu v6i do dai cyc dai. Khi dit liéu d&€n bd thu phdi c¢6 dudc gid
tri clia qud trinh truSc khi x6a bd nhé dém d€ nhin thong tin ti€p theo. Khi khong c6 ki€ém tra dong
thi bé nhé dém ctia bo thu ¢ thé bi tran vi con dir lidu cd.
Gi4 thiét, ta kiém tra dong trong trudng hgp khong c6 15i khi truyén. Cch 1am clia ta nhu hinh da
cho.
Hinh 3.42 Cdch truyén cdc frame.
Theo thit ty thdi gian ta ¢6 thé nhin tha'y sy phu thudc, sy ding din va tuong quan giita giti va nhan.
M&i miii tén dic trung cho sy truyén mot frame dif liéu don gidn giita 2 tram.
Nhu ta bi€t trong khi truyén dong bd, dit liéu dugc truyén bing nhitng frame lién ti€p ma mdi
frame gdm c6 dif liéu va mot sd thong tin ki€m tra, gid thiét tit cd cdc frames déu nhan dugc day
dt khong c6 frame nao bi mat va bi sai. Hon nita cic frames déu dén ding thit tu sip x€p gtti di.
Tuy nhién, mdi frame dudc truyén bd qua thdi gian tré trude khi nhan.
Dang ki€m tra don gidn cho ki€m tra dong la: Ki€m tra dong dirng va chd, né 1am viéc nhu sau:
Ngudn truyén mdt frame, sau khi nhan by phan nhin sé gii tin hiéu bdo chiap nhan frame khic véi
tin hiéu ACK cho frame trudc. Ngudn phdi chd cho d€n khi n6 nhan dugc ACK mdi truyén frame
mdi. Bo phan nhin vi vdy dirng nhan dit liéu d€ phat ACK. Qud trinh lam viéc nhu vay c6 thé dién
ra véi mot thong bao dai. Tuy nhién, thudng ngudn ngit nhitng thong bdo dai dé thanh cdc khdi
nhé va truyén dit liéu d6 thanh nhiéu frames, vi nhitng 1y do sau:

« V6i do dai cang 16n trong khi truyén sé& dé sinh ra sai, can truyén lai nguyén cd khdi. Véi

céc khdoi nhd it sai.
« NE&u c6 sai ta ciing chi truyén lai mot khoi nhd, it ton thdi gian hon.
« Trén dudng ndi nhiéu diém ngudi ta khong cho phép mdt tram chi€m nhiéu thdi gian qud
bdi vi n6 sé& 1am cham tré cho tram khdc.

e DO 16n clia bo nhd dém & bd thu cb han.
Chiing ta tam thdi dua ra nhitng 1y do trén cho viéc phdi truyén nhiéu frames cho mdt thong bio.
Cu thé ta s& khdo sdt & phan sau.
Nghi thiic cita s6 trugt (The Sliding Window Protocol).
Van dé chinh cin quén triét 13 tai mot thdi di€m chi c6 mot frame duge truyén. Ta gid thist véi
diéu kién 12 do dai bit ctia dudng ndi 16n hon d6 dai cia frame (a >1; a 13 d6 dai bit dudng truyén
va 11a @6 dai bit clia frame), sy truyén khong bi 4nh hudng gi. Piéu cin gidi quyét 13 nhiéu frames
ciing dugc truyén lién ti€p tai mot thdi di€m nao d6.
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Ta c6 thé khdo sat sy 1am viéc ctia 2 tram. C6 2 tram A va B ndi qua dudng ndi duplex. Tram B c6
bd nhé dém cho n frames. C6 nghia 12 B ¢6 thé nhan dudc n frames va A c6 thé truyén n frames
ma khong chd ACK. D€ ddnh diu frames nao di dugc ACK mdi frame c6 nhin véi s6 thit ty. B
chap nhin 1 frame va gtii ACK vdi s6 thit tu frame ti€p theo. Vi ACK d6 thong bao ring B chuin
bi nhan n frames ti€p theo bit dau tir s thit tw di chi.

Vi du: B ¢6 thé nhan frames 2,3,4 nhung né giit ACK cho dén khi nao frame 4 di dén, né sé cap
ACK Vi s8 thtt tu 5 (ACKs5), ¢6 nghia 1a B dd chip nhan cdc frames 2,3,4. A giti mot bang s6 thi
ty cdc frame mGi ma né 1an lugt gii, va B gitt bing s6 thit tw ma né chudn bi nhan. Mdi mdt bing
d6 ta c6 thé coi nhu 12 cilra s6 clia céc frames. Nhitng thao tic d6 dugc goi 1a phuong phdp ki€m tra
dong bing clra s6 trugt.

Mot sy han ché rit quan trong can bi€t 1a: do s6 thif tw né chi€m mot viing trong frame 13 N(s) va
N(r) trong viing C ctia Protocol, ¢6 d6 16n gidi han. Mot viing c6 k bit, gidi han clia cita s6 thit tu
bi€u dién 1a tir 0 d&n 2K-1. Tuong tng véi n6 s6 thit tw theo modulo 2K, nhu vy sau gid tri 2K-1 1a
0.

Hinh vé& md t4 cho ta qua trinh bi€n ddi clra s6 trugt.

N&u trong viing C ctia protocol N(s) va N(r) c6 3 bit d€ ddnh s thi ty nhu vy frames dugc danh s&
tr 0 dén 7.

Hinh 3.43 Nguyén tdc cita sé truot.

Hinh vé& (3-43) chi cho ta c¢6 thé truyén 7 frames bit dau bing frame 6. Mbi 1an truyén mot frame
thi bong sé& chuyén di.

Hinh vé (3-44) cho ta vi du cu thé vé su dich chuyén sd thit tu frame & bén phat va thu.

Vi du cho ta viing s6 thit ti 1a 3 bit va dd cuc dai cia d6 16n ctta s6 12 7. Ban diu A va B ¢6 su chi
thi trén clra s8 12 A c6 thé truyén 7 frames, bit dau tir frame 0 (Fg). Sau khi truyén 3 frames (Fp,
F{,F») khong c6 ACK. S& viing clfa s6 nhdy dén frame thit 4. Cira s8 chi ra 1a A con c6 thé truyén
4 frames bit dau vdi frame 3. B truyén cho A tin hiéu ACK3, diéu d6 c6 nghia 1a: } Toi dd nhan ti't
cé frames cho dén frame 2 va toi sin sing nhan frame 3. T6i chudn bi nhan 7 frames bit diu véi
frame 3~ .

V6i ACK3 thi A ghi nhin truyén 7 frames, bit dau tir F3 A xiic ti€n truyén F3, Fy, F5 va Fg. B bdo
lai ACKy sau khi nhdn F3 va c6 thé& nhan sy truyén tir Fq dén F». Nhung tai thoi diém ACKj3 dén A
thi Fy, F5, Fg da truyén di. K&t qué 12 A chi ¢6 thé md cita s6 cho phép truyén 4 frames bt dau tir
F7.

Su ki€m tra d6 cho ta mdt cdch ki€m tra dong: B6 phan thu mudn chi ¢6 kha ning nhin n frames
ma mot frame da dugc chdp nhan. Thém vao d6 mot s6 protocol thira nhin viéc cit dong frames tir
mot tram khdc biing cdch giri mot tin hiéu: khong sin sing nhan (RNR) thong bdo d€ cAm truyén
cdc frames ti€p theo. Vi du RNRg ¢ nghia 1a: Toi da nhén tat cd cdc frames ... cho dén F4 nhung

t6i khong chdp nhan ti€p mot frame nao nita bt ddu tir frame 5.Tai thdi diém phu nao d6, tram bit
budc phdi glri mot tin hiéu ACK binh thudng d€ md lai cira s6 (ACKs).
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Hiéu qué ctia duong diay bay gid phu thudc vao cdc gia tri: N, va a.

N: d6 16n cla cta s6.
a : thdi gian lan truyén trén dudng diy tir A dén B.

Hinh 3.44 Vi du vé cita sé truot.

Ta gid thi€t do dai bit cia mot frame c6 gid tri 1a 1. Hinh vé& cho ta hiéu qud clia dudng day full
duplex di€m - di€ém. Tram A bit diu gt thong tin tai tg- Thoi di€m bit diu tién cla frame dau tién
dé€n B 12 t+a. Frame ddu tién ma B nhan hét tai thdi di€m tg+a+l. Sau khi nhan duge B truyén
ACK(|, thdi diém ACK | dat d&n A 1a: (+2a+1,

Hinh 3.45 Thoi gian cho cita s6 truot.

C6 2 trudng hdp c6 thé xay ra:

. ACK cho frame 1 d@&€n A trudc khi d6 16n ctta s& bi chi€m hét. A c6 thé truyén
ti€p tuc ma khong dirng. Chu k¥ chi hoan thanh khi nio truyén hét n frames.

. Tram A da truyén hét N frames va khong c6 n frames d€ truyén ti€p, trén
dudng day bi trdng. Chu ky hoan thanh trong thdi gian 2a + L.

3.8.3 Phat hién va sifa sai

3.6.3.1 M¢ dau

Nhitng thong tin truyén tif A ® B nhu ta d thdy thong thudng bi sai: d;(t) ® d;(t) = d’;(t)
di(®) = (.., dj-1,di, djeq --0)

Su sai s6 d6 do nhiéu nguyén nhan: dudng ddy truyén, luu lugng truyén, loai ma dung, loai diéu
ché, loai thi€t bi phdt, loai thi&t bi thu... Thudng sai s§ d6 cho phép trong khodng: 10°% 107 va
nhom sai phu thudc loai mach.

Vi du: mdt trang thong tin ta ding phuong phdp dé nén lai, thong thudng con 109 ky hiéu nhi phan.
Gia thiét cdc bit sai phdn bd nhu hinh vé.

Hinh 3.46 Sai sé’ do duong day truyén.

N&u trang thong tin truyén trén dudng day mang dién thoai cong cong véi do sai s6 104 thi tdng s
céc ky hiéu nhi phan sai 1a: 105/104 = 10

Muc dich chuong nay la:

« Miéu td phuong phdp thudng ding d€ bio vé thong tin phat di, d€ chdng sai do dudng day
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gdy nén.
« Nhitng phuong phdp bdo vé dugc diing phan cting (bd ma héa & b phan phat di va gidi ma
& bo phan thu). Phuong phdp chung dé gidi quyét 1a dit gitta ngudn phat va bo phian thu mot
thi€'t bi &€ ma héa va gidi ma.
Hinh 3.47 Cdc tin hiéu trén duong truyén.
Vé nguyén ly ta c6:
O B0 phan mi héa chuyén day ky hiéu nhi phan { d;} thanh day nhi phdn khdc véi: ..., aj,
aj41 --a; Y {0, 1}
Sau khi truyén ta c6: {4i} véi { 4i} Y {0, 1}
Su chuyén d6i d6 dudc goi 1a mi héa. Giira { aj} va { 4;} ¢6 su khac nhau do sai s khi
truyén. Ngudi ta néi ring:
Sai s0 4; — a; 12 doc 1ap (khong phu thudc), n€u day ngdu nhién { 4; - a;} 12 day doc 1ap. C6

khi dday nay khong ddc 1ap va sy sai s6 thinh nhém, ngudi ta goi 1a sai sd theo géi c¢6 do dai
1.

O B0 phan gidi ma thyc hién viéc bi€n d6i diy 4; thanh d; va ta goi thao tic d6 la gidi ma.
C6 nhiéu cdch tao sy ndi dit liéu véi bd ma héa va gidi ma. Mot trong nhitng cdch nhu s6 do sau:
Hinh 3.48 Tin hiéu trén duong truyén cé diéu ché.
Sau khi truyén d€ 14y lai thong tin can thi€t ta can gidi ma.
Viéc diing loai ma ndo dugc ma héa va hé thong gidi ma nao phu thudc vao hé thong truyén sd
licu.
C6 dugc { d;} & bo phan thu, { d;} c6 thé sai. Khi phdt hién sai { djy ' dj. Cdch bdo vé don gian
nhi't 12 bdo dong c6 sai s6, cAn phdi sita sai. Thudng cé 2 cich:
Né&u bd gidi mi ty stra dugc nd sé sta truc tép.
N&u bo gidi ma khong tim dudc sai thi cAn phai truyén lai mot bo phin dit liéu d€ thuc
hién su sita sai. Ngudi ta con goi cdch d6 12 sira sai bing cdch truyén lai va goi tit 1a
ARQ (Automatic Repeat Request)
Su truyén lai d6 c6 thé thyc hién bing 3 cdch nhu dugc chi ra § hinh vé 4.4.

Nhirng phuong phap sta sai ARQ ta s& khao sat k¥ trong chuong sau. Trong chudng nay ta chi khdo
sat vé cdc phuong phdp ki€m tra frames thong tin truyén va cdc loai ma gidm bét sai trong khi
truyén.

Hinh 3.49 Nhitng khd ndng phdt hién va siia sai.
3.6.3.2 Nhitng vi du don gidn vé ma:

a. Kiém tra chdn [é theo ky tw
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Trong chuong 1 chiing ta d3 thdy trong ma s& 5 ctia CCITT (ma ASCII) mbi ky tw gdm c6 7 bit va 1
bit ki€m tra. Vi ki€ém tra chin, gia tri cdia bit ki€m tra 12 0 né€u s& lugng céc bit c6 gid tri 1 trong 7
bit 12 chdn va né c6 gi4 tri 1 trong trudng hop ngudc lai. Con néu kiém tra 1& thi ngugc lai. Thong
thudng ngudi ta st dung ki€m tra chin va bit ki€m tra goi l1a P. Gi4 tri ki€m tra d6 cho phép & bo
thu phdt hién ra nhitng sai s6t don gian.

Vidu:
Ky twv Ma ASCII Tu ma
A 1000001 10000010
E 1010001 10100011 bit P
A% 0110101 01101010

Van dé 1 trong khi dung bit ki€m tra, thong thudng nhiéu xung kéo dai khong phdi chi c6 do dai 1
bit ma 13 nhiéu bit, nhat 12 khi t6c d6 truyén ting cao. VGi cach ki€m tra trén néu s& bit sai 12 chian
(2,4,6 bit) ta khong thé phét hién dugc.

Hinh 3.50 Khd ndng sinh bit sai thit hai.

Hinh vé cho ta thd'y kha ning sinh ra sai s6 & bit thi hai sau bit diu tién v6i dudng truyén cé tdc do
1200 bps. P& gidm bét sai s6 d6 ngudi ta diing ma ki€m tra khdi LRC (BCC).

b. Kiém tra chdn lé theo do dai va ngang

Qua trinh bdo vé ky tu c¢6 thé gidm thi€u sai néu nhu ngudi ta diing cach kiém tra theo chiéu ngang
(theo tirng ky tu - VRC) va ddng thdi theo chiéu doc (LRC) khi ta truyén mot khdi thong tin ngudi
ta goi 12 kiém tra khoi (BCC). N&€u nhu mdt sai s6t nao d6 sinh ra tai 1 bit bat ky, dwa vao cac bit
kiém tra ngang va doc ta c6 thé xdc dinh dugc toa d6 clia né va dudng nhién nhu vy ta c6 thé tim
ra va stra noé.

Mot frame coi nhu 1a mot khoi ky tu sdp x&p c6 hai chiéu. Mdi ky tif c6 bit kiém tra chin 1é (P).
N&u ta sdp cdc bit ctia cdc ky tu ding vi tri tuong ¢ng tlr trén xudng thi ta c6 mot khdi cdc ky tu.
N&u tinh theo chiéu ngang.

Rj=b1j b2j bnj

R; : bit ki€m tra thit tu thi j.

bi; : bit thit i cila ky ty tht .
n : s6 lugng bit trong mot ky tu.

Né&u tinh theo chiéu doc ta c6:

Ci:bif biZA 2 bim
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C; : bit ki€m tra cot th i.
m : s6 lugng ky tu trong frame.

Ngudi ta goi Rj la VRC, con C; 1a LRC. Hinh 4.6 cho ta vi du do.

Hinh 3.51 Kiém tra VRC va LRC.

Tuy nhién phuong phédp nay cling khong phai hoan toan hiéu qua. Gié st bit th& nhat (bq1) va bit
thit ba (bq3) cla ky tu thi nhat bi sai, nhu vay R s& khong sai. Tuy nhién, n€u dung ki€m tra LRC
ta s& thdy bit th& nhdt (cq) va bit thi ba (c3) ciia LRC bi sai. Ta bi€t dugc sy truyén bi sai nhung
khong biét sai & ky ty nao. By gid gid thuy&t ring bit thit nhi't va bit thit ba cda ky ty thif nim
ciing bi sai ddng thdi vdi bit thif nha't va bit thit ba cla ky tu thit nhat, lic d6 ta s& khong phat hién
dugc LRC bi sai, k&t qua thu dugc c6 sai nhung ta khong phét hién dugc.

Nhu vdy VRC va LRC chi phét hién dugc so 1€ bit theo chiéu ngang hay theo chiéu doc bi sai. 6
ciing 12 1y do tai sao trudc kia c6 mot s protocol ding BCC d€ ki€m tra ma hién tai cdc protocol
mdi khong st dung. P& dat dudc sy kiém tra tdt hon trong protocol SDLC-HDLC st dung FCS 1a
ma CRC d€ ki€m tra sai.

3.8.3.3 Ma vong va tinh CRC

A A 2, ~ e z A A Y z N z RN A ~ 7z 2z
Viéc nghién cttu ma tuyén tinh trén diy nham muc dich la sao ta c6 thé tim mdt ho ma c6 du céac
tinh chat sau:

o ma hda va gidi ma don gidn.
« kh3 ning tim va sita 15i doc 1ap theo cdc géi da truyén.

0] phan trén ching ta da thiy viéc ki€m tra theo VRC hozic LRC con nhitng sai s6t ma ta khé tranh
khéi, véi ma VRC, néu sai s6 theo chiéu V 1 s6 chin bit thi bit ki€m tra ciing khong c6 gi thay ddi.

Tuong tu ta c6 néu sd bit sai 12 2n, ta ciing khong thé phat hién gi dudc.
Mi vong véi kiém tra CRC (Cyclic Redundancy Check) c6 nhiéu hiéu qua hon trong viéc thong
bao 16i.
a. Binh nghia:
Mai vong (n,k) 1a mot ma tuyén tinh (n,k) v6i st hodn vi vong clia mot tif ma 1a mot tir ma.
c=(Cp1>+>CYC (Cp,.. . Co,Cr) YC
Ta c6 thé viét mot tir ma dudi dang da thic:
Cx)=Cp1 x4+ Cx+Cp.
va theo dinh nghia trén ta c6:
C(x) Y € x. C(x) modulo (xM+1) Y C
b. Tinh chdt:
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Da thic phat
Su nhan bi€t ma tran phdt G ciia mot ma vong dugc dwa dé€n tif sy nhan bi€t clia da thitc bac n-k.
Do su chinh xdc clia tinh chat sau:

Tinh chat: TAt cd cdc tif ma vong (n, k) 12 sy nhin clia da thitc g(x) bac (n-k) k&t hdp tir dong cudi
ctiia G va goi la da thiic phat.

Vi du: V6i ma tuyén tinh biéu dién & trén, ta c6 ma tran

Viy:

3+x+1

g(x) =x
c. Tao CRC:

Phuong phdp tao CRC bao gdm viéc dich thong bdo sang trdi v chia cho mdt ham cho trudc véi
modul 2. K&t qud du lai ctia phép chia chinh 12 CRC va dudc truyén theo thong bdo. Bén thu sau
khi nhan dudc thong bdo ngudi ta ciing dem chia cho ham biét trudc nhu bén phat. Néu két qua
bing 0, phép truyén khong c6 sai s6.

Trong thuc t&, n€u dung cdch ki€m tra CRC k&t hop v6i ARQ thi hiéu qud rit cao.
N&u diing CRC véi 16 bit thi ¢6 thé chi sai 1 bit khi ta truyén 1014 bit.
Céch tinh CRC gdm bon bude. Vi du can tinh CRC cho thong bdo M(x) = 110101.
Ta c6 thé bi€u dién M(x) dang da thic.
Céac phép tinh CRC dugc thyc hién 4 buGc sau véi cac phép tinh thuc hién véi modul 2.
Buéc 1:

Chuyén thdng bdo nhi phan thanh da thitc

M(x) = (1).x2 + (1).x% + (0).x3 + (1).x2 + ©0).x] + (1).x0
Bic caonhitla (n-1)=5
M(X):X5+X4+X2+1

Ta chon dd dai ctia CRC. Né&u ta chon CRC c6 do dai la c bit.

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Ta chon ra ham G(x) = x® + 1. [Thudng ham G(x) cho trudc ty gi4 tri ¢, va ¢6 ndi goi
G(x) 1a P(x)].

Budc 2:

Nhan M(x).x°/G(x)
Vidutachonc=3

Ta co:

Buéc 3:

Thuc hién phép tinh M(x).x%/G(x) véi modul 2, ta c6 dudgc:

Budc 4:
Lap T(x)

Véi T(x) = x*. M(x) + R(x)
T(x) chinh 12 bing thong bdo cin truyén di.

Vi du: Cin truyén thong tin 110101
1. Tao M(x)

M(x)=x5+x4+x2+1
ChonC=3®G(x)=x3 + 1

2. Tao M(x) x3/G(x)

3. Tinh
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4. Tinh T(x) = xX°M(x) + R(x)

8 +7 15143

=x°+x"+x+x7+x+1

Thong tin can truyén 1a:
110101011

d. Thu va kiém tra CRC:
DPé€ kiém tra sai s khi truyén, bo phan thu dem khdi thong tin thu dudc chia cho G(x) theo modul 2.

Néu phan du con lai 1a 0, ma nhin dudc 13 ding (khdng sai), né€u phan du khéic O thi k&t qui nhin
dudc khong diang.

Thit CRC

Ta co:

Ta co:
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Ma

Vidu ta cé:

e. Mach tao ma CRC:

Pé€ tao ma CRC ngudi ta c6 thé dung phdn mém, tuy nhién trén thyc t& d€ nhanh chéng hon va
gidm bét thdi gian st dung cho m P, ngudi ta thudng diing phan ciing d€ tao CRC va ki€m tra.

Thao tic cong MOD-2 va dich c6 thé diing mot mach ghi dich phan hdi vé mot cdng EXOR. S&
lugng codt ctia bd ghi dich phu thudc vao gid tri C da chon cho G(x) va ciing la sd bit cho ma CRC.

Hinh v€ cho ta mach tao CRC 3 bit.

Hinh 3.52 Mach tao CRC ditng bo ghi dich vdi G(x)=x3-1.
Vi du 2: Ta cin truyén thong tin:

M(x) = 1010001101 v6i ham

G(X):X5+X4+X2+1

Ta c¢é mach dich va cac buGc thuc hién nhu hinh vé.

Hinh 3.53 Mach ghi dich vdi ham G(x) = x5 + x4 + x2 + 1.
Ngudi ta c th€ tao ma CRC dai 12 bit, 16 bit, 32 bit ... Van dé 1a chon G(x) sao cho phu hgp.
Thudng cho 16 bit ngudi ta chon:

GKXx) = x16 4 x15 1 x2 4 1

Hodc G(x) = x16 4 x12 4 x5 41

Hinh 3.54 Mach dich véi G(x) = x'6 + x5 + x? + 1.

Mach tao CRC cho 16 bit nhu hinh vé:
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Trong mang Ethernet, ngudi ta truyén 1500 bytes cAin CRC 1a 32 bit.

Va ham G(x) dugc st dung la:

G(X)=X32+X26+X23+X22+X16+X12+X11 +x10 48 x4+ x¥ 4 x2+x+1
Va dung Intel 82586 coprocessor on chip.

TU nhitng vi du trén ta c6 thé nhan xét mdt cich mdy méc ring: d€ tao ra mach dich vdi cdc cong
EXOR va cdc FF cho mot ham c6 sdn & ddu vao cdc thanh phin x ¢6 gi4 tri 1 s& c6 cdng EXOR, tin
hiéu vong vé s& dugc dua d&€n cac mach EXOR d6, sd lugng cdc FF trong bd ghi dich 1a C da chon
cua ham G(x).

3.8.3.4 Ma siia sai - Ma Hamming

Van dé 1a: n€u khi ma héa mdi ky tu ta x{t dung n bit thi v6i n bit ta ¢6 dudc 2 ky ty. Nhung néu
nhu vy thi vin dé tim sai va sira sai khong thé thuc hién dudc.

N&u ta thém 1 bit d€ kiém tra thi c6 thé tim dudc nhitng sai s6t don gidn (nhu VRC, LRC).
Ong Hamming ctia phong thi nghiém Bell dwa ra mot dé 4n vé& ma khoang céch.
Theo Hamming: khodng cdch Hamming gita 2 tf ma bing s0 lugng bit khdc nhau giita ching.
Vi du:

B =1000010

C =1000011 Khoang cdachla 1
Né&u cé P ® B =01000010
C =11000011 Khodng cdch la 2

Diéu d6 cho ta kha ning & bd thu sau khi ki€m tra c6 thé sita sai trong mot gidi han nao d6 bit sai.

Hamming da phat tri€n né thainh ma Hamming. P& c6 thé thi'y dudc rd rang tic dung d6, ta c6 thé
18y vi du cho hé 16 (01¢ % F1g). Thong thudng d€ biéu thi tir 0 — F ta chi cAn 4 bit. N&u dung 7 bit

dé biéu thi, & bd thu chiing ta c¢6 thé phat hién dugc 2 bit sai va c6 thé stta tirng bit.
7 bit clia tif mad bao gém: 4 bit bi€u thi thong bdo m3 my m| mg va 3 bit kiém tra C5 C Cy.
M&i tif ma ¢6 dang m3 my mj; Cp m Cq Co .
Céc gid tri cia Cy Cq C(y dudc tinh nhu sau:
Cop= m(f mf +m3

A" A"

Ci=mg mp +mjy

Cy= mf m; +mj3
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Vi duy: ma cho chit Ajgla: m3 my my mp=1010 (Ayg)

Il
)

CO:(T fl

O
—_

Il
S,
S,
[

Il
[

Q
[\

Il
?—*)\7
(=%
[

Il
(]

Viy A theo ma Hamming la: 1010010

Khi bd phén thu thu duge mot tf ma, c6 thé tinh lai 3 gid tri ki€m tra: Pg; P1; Py nhu sau:
PO:C(;? m(f mf +m3
PI:Cf m(f m2A? +m3
P2=C5 mf mzA? +m3

Né&u P = P| =P = 0 thi phép truyén khong gy sai s6. N&u ¢6 sai ta dya vao gid tri nhi phan cla
P5; Py; Pg ma xdc dinh vi tri sai.

Vi du: ta nhan dugc thong tin 1110010

Ta c6:

yd a4

Pp=00 1 1=0

2

0f1=111006

P—‘)g

Py =

o

~

Py=0111=1

Vay bit thtt 6 sai.

3.8.4 Ki€m tra sai (Error control)
Ki€m tra sai dung d€ ki€m tra, tim va sifa sai trong frames dudc truyén.

Trudc tién, dit liéu dugc truyén tao thanh cdc frames va truyén lién ti€p cdc frames vdi nhau.
Frames dén dong thdi hay d&n I1an ludt khi truyén, mdi frames bdo ddm sy doc 1ap va gia tri cd
dinh khi nhan. Ta thdy c6 2 loai sai:

o MAt frame: 1 frame bi mat trude khi d€n bén kia hoic nhiéu lam cho frame hu, lam cho bo
nhan cho ring frame chua truyén.

« Frame bi hu: Frame dugc xdc dinh d&€n ma mot sd bit bi sai trong khi truyén.

HAu hét cdc k¥ thuat hién nay cho viéc ki€m tra sai dua trén co sd sau:
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« Phdt hién sai: nhu phan trudc ta ding FCS d€ ki€m tra ma ndi dung chinh la tim CRC.

« Sy thira nhan tich cyc: B6 phan nhan truyén tin hiéu ACK tich cyc khi c6 k&t qud, frame
khong c6 sai.

o Truyén lai sau thdi gian nghi: ngudn sé truyén lai mot frame nao dé ma chua c6 duge ACK,
trudc khi k&t thiic thdi gian truyén.

« Su thira nhan khong tich cuc va truyén lai: B6 phdn nhin trd lai tin hiéu NAK khi c6 mot
frame nao d6 c6 sai, ngudn sé truyén lai frame dé.

Tdng hop lai ta ding phuong phap yéu ciu phat lai ARQ (Automatic Repeat reQuest). ARQ c6 3
loai:

o Dung va chd ARQ.
o Trdlai N, ARQ.
« Truyén lai c6 lwa chon ARQ.
T4t cd dang @6 déu dva vao k¥ thuit ki€m tra dong ma ta dd mo ta.
3.8.4.1 Dung va chd ARQ (Stop and wait ARQ):
Dirng va chd ARQ dya trén k¥ thuat kiém tra luu thong. N6 dugc miéu td nhu hinh vé 5-11.

Tram ngudn truyén mot frame don gidn va n6 chd tin hieéu ACK. Cic frame khic khong dudc
truyén cho dé&n khi tram nhin cung cap tin hiéu d6 cho tram ngudn.

Frame dudc truyén do ngudn cé thé mat hoic sai, néu nhu bd phan nhan phat hién sai, né bd frame
d6 va truyén tin hiéu NAK.

Do dé ngudn truyén lai frame bi hu. Mit khdc, n€u frame ngudn bi mat do nhiéu thi bd phin thu
khong cho trd 15i, ngudn phdi chd mot thdi gian. Sau mdi frame dugc truyén, nguén chd ACK hoic
NAK. N&u khong nhian duge ACK trong thdi gian dirng chd thi frame d6 dudgc truyén lai. Chd y
ring ngudn s& gitt lai mot copy clia frame truyén cho d&n khi né nhan dugc ACK.

Hinh 3.55 ARQ dirng va cho.

Mot diéu nita cAn phdi nhic tru6e khi két thic van dé 1a: N&u mot frame truyén ding ma trong khi
truyén ACK bi hu thi sau thdi gian ditng chd khdng c6 tin hiéu ACK ngudn sé& truyén lai frame do.
B06 phian nhin bay gid s€ nhin 2 ban sao clia mot frame. P& tranh van d€ d6, frame ludn thay dsi
gid tri 0 va 1: ta c6 ACKy va ACK{. ACK((ACK) nhdn dugc ciia frame 1(0) va chi ra ring bo

phan nhan da sidn sang cho frame 0(1).
V& nguyén tic, dirng va chd ARQ c¢6 vu diém 13 don gidn. (Nhudc diém ta da thdo luin & trén).
3.8.4.2 Tré lai N-ARQ (Goback N- ARQ):

Mot phuong 4n clia ARQ ti€p tuc 1a trd lai N-ARQ: V§i ky thuat ndy mot tram c6 thé giti di mot
loat cdc frames vdi cdc khung clra s trugt st dung cho ky thuat ki€m tra dong. Khi ma khong c6
sai thi bd phdn nhdn s€ dung ACK.

Gia thi€t1a tram A glri mot s§ frames sang B. Sau mdi 1an truyén 1 frame A thi€t 1ap tin hiéu ACK.
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K§ thuit trd vé N dua vio nhitng kha ning c6 thé x3y ra sau:
* MA4t frame: c6 3 trudng hop.
a. A truyén frame thif i d€n B.
B phét hién § frame c6 sai.
B glri NAK i chi riing frame i phai truyén lai. Khi A nhian dugc NAK frame thit i va tit cd
cic frames ti€p theo déu phai truyén lai.
b. Frame i bi m4t trong khi truyén, frame(i+1) s& gtti di. B nhan frame(i+1) khong ding thit ty
® giti NAK; dén A.
c. Frame i bi mat trong khi truyén nhung sau d6 A khong truyén frame (i+1). B khong nhin
dugc gi va trd lai ACK hay NAK. A s& dirng va sau thdi gian qui dinh n6 truyén lai frame i.
* Mat ACK: C6 2 trudng hgp.
a. B nhén dugc frame i va truyén ACK(j; 1) va né bi mat trong khi truyén.
Hinh vé chi cho ta cidc dong frame cho phuong phép trd lai N-ARQ trén dudng truyén full -
duplex. Ta cho ring c6 3 bit d& chi thit tu frame (0-7).
Véi phuong phdp trd lai N-ARQ, khong yéu ciu sau khi glri di mot frame phdi c6 ACK. Vi
du tram A gui cdc frames 0,1,2,3 va tram B s€ trd 16i véGi ACK] sau khi nhin frame 0 nhung
n6 chua trd 151 cho frame 1 va 2. Sau khi nhan frame 3, B s& glti ACKy chi ra ring tdt cd cdc

frame khac dugc chdp nhan.
Hinh 3.56 Trd lai N-ARQ.
b. Trudng hgp frame 2 bi sai. B s& glti NAK» dé€n A cho du frames 3,4,5 d@ gti di nhung A sé&

truyén lai tir frame 2, frames 3,4,5 dd nhan sé& bi hiy bd.
Bay gid chiing ta 1am rd van dé vi sao ta c6 2" ma d6 16n ctra s6 chi 2P-1. P6 14 do 4nh
hudng 13n nhau clia ki€m tra sai vi ACK. Mot tram s& giti ACK v6i frame. Do dd dai ACK

c6 n bits trong frame khi giti frame di thi ACK diu tién bi mat, c6 thé ACK ti€p theo qua. Ta
gia thi€t n€u tram truyén frame 0 va nhdn ACK{ vGi tmyén frame 1,2,3,4,5,6,7,0 va nhian

cdc ACK khdc. Piéu d6 c6 nghia 1a 8 frames déu nhan ding va tram nhan bit dau lai
ACKj.
3.8.4.3 Truyén lai c6 Iya chon ARQ (Selective Reject ARQ):
Hinh 3.57 ARQ c¢ lua chon.
Vi su truyén lai c6 Iya chon ARQ khi phat hién sai ta chi truyén lai frame nio ma ta nhan dugc
NAK hoic vdi thdi gian tam nghi.

Ta thdy sy sai hoan toan giéng nhu trudng hgp truc ma né truyén lai c6 lwa chon. So véi trd lai N-
ARQ né hiéu qua hon nhiéu vi né chi truyén lai frame hu, it ton thdi gian hon. Mic khdc, bd phian
thu can gilt lai frame hu ¢6 NAK cho dén khi né dugc truyén lai vi né c6 gid tri logic cho frame mdi
dua vao theo thit ty. Sy truyén lai s& yéu cAu phifc tap hon khi ta gtti cdc frame khong theo thi ty.
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Do su phifc tap @6 ma phuong thic truyén lai c¢6 lua chon it dugc xi dung.

Ta gia thi€t frame 2 bi sai, do sy lam tré khi truyén. Frame bi sai mai d&€n sau khi truyén frames
3,4,5 mdi t6i bod thu. N€u theo gidi thuat trd lai N-AKQ thi cdc frame d6 bi bd di va budc phai
truyén lai. Vi gidi thuat truyén lai c6 Iva con ARQ, cdc frames d6 dudc gitt lai & bo phan thu. Chi
y ring trong trudng hop ti€p theo, cic frames khong thé ACK ngoai thit ty. C6 nghia 1a frame 2 sau
khi truyén lai, sau khi bd thu da cho ACKg mdi cho ACK3, ACKy, ACK5 dugc.
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