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LOI NOI PAU

Nham dép ing nhu cau ngay cang phong pht va da dang cua
xa hoi, con nguot, khoa hoc ky thuat da khong ngimg phat trién dé
mang lai su tién ich trong cudc SDllg Thong tin Ia nhu cau khong
thé thiéu ciia mdi ngudi va moi linh vuc hoat dong trong doi song,
nhat 13 viéc chia sé ‘thong tin do gitra con nguoi, gitra thiét bi véi
cac khoang cach gan xa khac nhau. Linh vuc truyen dir liéu va
mang thong tin la viéc trao doi dir liéu gitra cac thret bl qua mai
trudng truyén dan, dang lam thay déi phong cach sbng, cach kinh
doanh cua ching ta.

Moén hoc K thuat truyén s6 liéu 1a mén hoc khong thé thiéu
trong cac nganh ky thuat dién tu, vién thong, may tinh, dién va ty
dong hoda cho cac hé Dai hoc, Cao déng. Gido trinh nay duoc bién
soan theo dé cuong moén hoc K¥ thuat truyén so liéu cua Khoa
Dién - Dién Tu, Truong Pai hoc Su pham k¥ thuz’it TP H6 Chi
Minh. Gio trinh nay duoc chia thanh 12 chuong, moi chuong bao
ham mot khoi Ilm’ng klen thirc Lrng vol mot ky thuat trong truyén du
lidu. Hau hét cudi mdi chuong déu co phan cau hoi 6n tap va phan
bai tap giup sinh vién h¢ thong hoa kién thuc va rén luyén cac ky
nang can thiét.

~ Tai liéu nay dugc xuat ban lan dau tién nén kho tranh nhiing
thiéu sét. Rat mong nhan dugc sy gép y cua ngudi doc.
Moi y kién gop ¥ xin géi vé BO mén Dién tir -Vién thong,
Khoa DPién - Dién Tu, Truong Pai hoc Su pham kj}? thuat TP HO
Chi Minh, s0 1 V6 Van Ngan, Quéan Thu Pic, TP Ho Chi Minh.

Xin chan thanh cam on!

Nhém tac gii



Chuwong I: Mé diu

CHUONG 1
MO DAU

1.1 MOT SO Y NIEM MO PAU
1.1.1 Mé dau
e Mirc do két n6i thong tin toan cau hién dang gia ting nhur vii bao.
e Ngay cang c6 nhiéu cong nghé vién thong phat trién rat nhanh.
e Yéu ciu moi trong truyén dan nhu: thiét ké, st dung va quan Iy
thong tin.
1.1.2 Muc tiéu co' ban cua truyén s6 liéu

e Trao d6i thong tin tot nhat gitra hai ddi tac.

1.1.3 Qua trinh phit trién
1.1.3.1 Vién théng
e 1837 - Samuel Morse ché tao hé théng dién tin.
e 1843 - Alexander Bain ding ky ban quyén may in tin hié¢u dién tin.
e 1876 - Alexander Graham Bell, ché tao ra dién thoai dau tién.
e 1880 - Cac dién thoai tra tién dau tién.

e 1915 — Dich vu dién thoai lién luc dia va két ndi thoai xuyén Dai
Tay duong dau tién.

e 1947 — Phat minh ra transistor tai phong thi nghiém Bell Labs.
e 1951 — Dién thoai duong dai xuat hién.
e 1962 — Dién thoai qudc té dung vé tinh dau tién.

e 1968 - Phan quyét cua toa an Carterfone nham cho phép két ndi cac
thiét bi cia hang ché tao khac vao céac thiét bi cia mang Bell
System Network

e 1970 — Cho phép MCI cung cap dich vu dién thoai dudng dai nham
canh tranh.

1984 — Bai bo doc quyén cia AT&T.
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1980s — Mang dich vu cong cong 30

1990s — Xuat hién dién thoai di dong

1.1.3.2 Phan cung: (dinh luat Moore)

Xuéat hién: 1965

Do Gordon Moore, dong sang lap cong ty Intel.

Phat biéu: Dung luong céc chip moi tang gap d6i va gia thanh
giam phan ntra so voi1 cac chip da ché tao truoc do trong vong tu
18-24 thang.

So sanh: Néu tng dung dugc hudng phat trién nay vao ky thuat
hang khong thi gia thanh mot may bay chi con 500 do la, va ta co
thé di vong quanh thé gigi trong 20 pht.

1.1.3.3 Mang: Internet, Intranet va Extranet
Internet: mang cac mang dich vu dung cho thué bao toan cau.
Intranet: mang riéng cua co quan dung cong nghé Internet

Extranet: Mang intranet c6 mot s6 chuc nang chia sé duoc thong
tin vo1 té chue doi tac.

1.1.4 Hwéng phat trién

Bén canh cac dong gop to 16n cua phuong thirc truyén so liéu va

mang, hién nay dang xuat hién cac van dé sau:

L ]

Yéu t6 tan cong virus may tinh.

Tin tac (Hacking).

Great Global Grid (GGG).

Dich vy mang phat trién manh (Web services).

Thu rac (Email Spamming): hang ti thu rac/ngay, thiét hai 1én dén
hang chuc ti d6 la mo1 nam.

1.1.5 No¢i dung tai liéu

Tai liéu bién dich nay chu yéu nham phuc vu cho sinh vién khoa

Pién — Pién tir trong bude dau nghién ciru vé k¥ thuat truyén sé liéu.
NgDal ra con la tar li¢u tham khao tot chuan bi cho sinh vién khi nghién
clru vé mang truyén thong céng nghiép.

Tai liéu gﬁm 12 chuong:
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Chuong 1:

Chuong 2:

Chuong 3:

Chuong 4:

Chuong 5:

Chuong 6:

Chuong 7:

Chuong 8:;

Chuong 9:

Mo dau, nham trinh bay mét s6 ¥ niém co ban vé ky
thuat truyén s6 liéu, qua trinh véi xu hudéng phét trién
trong tuong lai.

Cac y niém co ban: trinh bay cac ¥ niém co ban vé
cau hinh dudng truyén, cau hinh co ban ciua mang, cac
ché do truyén dan, cac dang mang LAN, MAN,
WAN, phuong thitc két néi lién mang.

M6 hinh OSI: trinh bay vé mé hinh mang, chirc nang
cac 1op trong mang, giao thircTCP/IP.

Tin hi¢u; trinh bay cac dang tin hi¢u analog va SO
dung trong k¥ thuat truyén sé liéu.

Ma hoa va diéu ché: trinh bay cac ¥ niém co ban ve
cac kv thuat chuyen doi co ban dung trong tmyen s6
liéu nhu c:huyen d6i tin hiéu s6-s0, chuyen doi tin hiéu
tuong tu-s0, chuyén dbi tin hiéu so-twong tu va
chuyéu doi tin hiéu tuong tu-twong tu.

Truyen dan dir lieu sn Giao di¢n va modem,; trinh bay
cac ché do truyén so lidu co ban 1a ndi tiép va song
song, dong bo va khong dong bo, giao dién DTE-
DCE cung mot s6 chuan giao dién co ban, co ché
truyén dan sb liéu cua modem, modem 56K, modem
dung trong truyén hinh cép.

Moi truong truyén dan: trinh bay cac dang mdi trudong
truyén dan co ban 1a moi truong c6 dinh hudng va
mo1 truong khong dinh hudng, cau tao, cac ché do
truyén din, suy hao qua mdi trudng truyén, hiéu ning
cua moi truong, do dai song, dung lugng Shannon, va
so sanh uu nhuoc diém cua cic dang moéi trudng
truyén.

Ghép kénh: trinh bay cac ché @6 ghép kénh, va phén
kénh theo tan s6 FDM, phan kénh va ghép kénh theo
budc song WDM, phan kénh va ghép kénh theo thoi
gian (TDM). Ung dung cua k¥ thuat ghép kénh, hé

thong dién thoai. Day thué bao s6 DSL, cap quang
FTTC.

Phat hi¢n va sta 16i: trinh bay vé cac dang 16i trong
truyén dan. Phuong phap phat hién 161, phuwong phap

o
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e Chuong 10:

e Chuong 11:

e Chuong 12:

VRC, LRC, CRC, Checksum. Phuong phéap phat hién
va stra 161 Hamming.

Dicu khién két noi dir li¢u: trinh bay vé cac chuan
duong truyén, diéu khién luu luong, kiém tra 161 trén
duong truyén.

Giao thuc két ndi dir licu; trinh bay vé cac giao thic
khong dong bg, giao thirc dong bd, cac giao thirc theo
hudng ky tu va cac giao thirc theo hudng bit. Cac thu
tuc truy xuat duong truyén.

Mang cuc bo LAN; trinh bay vé dé an 802, Ethernet

va cac dang mang Ethernet vong va bus Token, giao
dién FDDI.

Pic diém quan trong trong tai liéu nay 1a trong timg chuong déu cé
phan cic ¥ niém co ban va tir khéa, cing véi phan tom tat va cac bai
luyén tap cing c6 dang cau hoi, bai trac nghiém va bai tap. Piéu nay gitp
dinh hudng cho sinh vién tham khdo tai liéu, phat huy kha nang doc tai

liéu va tu hoc tot.
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CHUONG 2
CAC KHAI NIEM CO BAN

Truoc khi khao sat cach truyén dir lidu tur thiét bi nay dén thiét bj
khac, van dé quan trong 1a ta phai hiéu moi quan h¢ gilra cac thiét bi
truyén dir liéu. Cé nam khai niém chung dé cung cap vé cac mdi quan hé
co ban giita cac thiét bi théng tin. D6 1a:

e Céiu hinh duong diy
e Top6 mang

e Ché d¢ truyén

e (Cac loai mang

e (Cac két no6i lién mang

2.1 CAU HINH PUONG DAY

> Khai niém: Cau hinh duong day la phuong thirc dé hai hay nhiéu
thiét bi mac vao két noi.

Két ndi (link) 1a duong truyén thong tin vat ly dé truyen dir ligu tir
thiét bi nay sang thiét bi khac, dudng thiang két noi hai diém.

> Phan loai: Co6 hai loai cau hinh dudng day:
e Cau hinh diém - diém
e Cau hinh da diém

Cau hinh duong day nhiam dinh nghia phuong thirc két noi thong
tin gitra cac thiét bi vo1 nhau.

2.1.1 Céu hinh diém - diém (point to point)
» Dic diém:

e Cau hinh diém - diém cung cap két ndi dugc danh riéng cho hai
thiét bi.

e Toan dung luong kénh duge dung cho truyén dan gitra hai thiét bi.

e Hau hét cau hinh diém -diém déu dung day hay cap dé ni hai diém
(hoac vo tuyén: vi ba, vé tinh, hong ngoat).
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+ Vi du: Dung bd remote dé diéu khién TV, két noi diém diém
gitra hai thiét bi dung duong hong ngoai.

Workstation

Workstation

=)
=

oo 1

Workstation
Mainframe .
Workstation

Workstation

Hinh 2.1

> Uu diém:

e Khong can gidi quyét bai toan luu thong

e Phat hién va tach 161 dé dang

e Dam bao tinh ri€éng tur (Bao mat)

> Khuyét d{ém: Hiéu qua sir dung duong truyén khong cao (Khi tan
suat s dung thap).
2.1.2 Céu hinh da diém (multipoint)

> Dic diém:

e Céu hinh da diém: két ndi co nhiéu hon hai thiét bi trén mot dudng truyén.

e Dung luong kénh dugc chia s¢ theo thoi gian.

Workstation Workstation

Workstation

Workstation

Hinh 2.2
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» Uu diém: Hiéu qua sir dung dudng truyén cao

> Khuyét diem:

Can giai quyét bai toan luu thong
Khoé phat hién va tach 16i.
Khong dam bao tinh riéng tu (Khong bao mat)

2.2 TOPO MANG (Topology: hinh hoc)

» Khai niém: 1a biéu dién hinh hoc cdc moi quan hé cua tit ca céc
tuyén (link) va thiet bi dang két nd1 (thuong duge goi la cac nut) toi cac
thiét bi khéc.

Thuét ngir topé mang nédi dén phuong thirc mang duoc b tri vé

mat luan Iy hodc vat ly.

» Phan loai: Co 5 dang topo co ban la: ludi, sao, cay, bus va vong.
Va mdt dang topo hon hop.

[ Topology J

| | | |

DB

Hinh 2.3

Topd dinh nghia cach sap x&p vat 1y hoac luan 1y cua cac két noi

frong mang.

T6p6 dang sao, khong co nghia 12 cac thiét bi phai duogc sap xép vat
Iy xung quanh hub theo hinh sao.

Khi xem xet lya chon dang topo thi phal xem xét thém vé cap bac
lién quan cua cac thiét bi dugc két noi.

C6 hai quan hé c6 thé 1a:
Dong cap (peer to peer): thiét bi chia sé két ndi ngang hang véi nhau.

So cap-thir cip (primary-secondary): mét thiét bi diéu khién luu
thong va cac thi€t bi con lai phai truyén qua né.

Topo vong va ludi thuwong thich hop voi truyen dan dong cap.
Topo sao va cay thwong thich hop cho truyen dan so cap- thir cap.

T6pé bus thich hop cho ca hai dang: dong cdp va so cap- thir cap.
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2.2.1 Luwoi (Mesh)
> Pic diem:

Mai thiét bi c6 mot két ndi diém-diém chuyén dung (dedicated) téi
cac thiét bi con lai.

Mot mang ludi néu c6 n thiét bi thi sé c6 n(n-1)/2 s6 két ndi.
M3di thiét bi can ¢ (n-1) cong vao/ra (I/O: input/output).

Vi du: C6 5 thiét bi két ndi
theo topo luoi.

S6 két noi: 5(5-1)/2= 10

Moai1 thiét b1 can co6 4 codng

\

=/

s vao/ra
T /
/]“‘..

/

Hinh 2.4

» U'u diém so vé6i cac dang mang khac:

Két no1 diém-diém chuyén dung dam bao moi két néi chi truyén
dan du liéu riéng, nén khong xuat hién bai toan luu thong.

Topod ludi rat bén vimg (Khi mot két néi bi hong thi khong anh
huong 1én toan mang).

Tinh riéng tu hodc van dé an ninh. (Khi dung duong truyeén riéng
biét thi chi ¢ hai thiét bi trong két noi dung duoc thong tin nay,
cac thiét bi khac khong thé truy cap vao két n6i nay dugce).

Két ndi diém-diém cho phép phat hién va tach 15 rat nhanh. (Co6
thé dicu khién luu thong dé tranh cac duong truyén nghi ngo bi
hong. Nha quan 1y dé dang phat hién chinh xac noi bi hong dé
nhanh chéng tim ra nguyén nhan va c6 bién phap khic phuc).

Khuyét diém:
S6 két ndi va so cong I/O nhiéu nén chi phi lap dat sé tang.
Mo rong mang kho khan.

Cau hinh lu6i chi duge dung rat gigi han, dudng truc (backbone)

két noi cac may tinh 16n (mainframe) trong mot mang hdon hop véi nhiéu
cau hinh khac.

10



Chwong 2: Cdac khai niém co bdan

2.2.2 Sao (Star)

» Diac diém:

Mbdi thiét bi co két ndi diém - diém véi mot thiét bi didu khién
trung tam (hub).

Chirc niing hub: Tao két ndi giira cac thiét bi khi c6 yéu cau, thu tin
hiéu va phat (Repeater: thiét b1 1ap, mang tinh tich cuc)

Néu topo sao ¢o n thiét bi thi sé co6 n két no.

MBoi thiét bi ¢ 1 ngd 1/O.

Hub

Hinh 2.5

U'u diém:

it ton kém hon so voi topd ludi. (S6 két ndi, s6 ngd 1/O).
MGi thiét bi chi can mét két ndi va chi can mét cong I/O dé két noi
vO1 cac thiét bi khac.

Tinh bén virng cao.

Phat hién 16i dé dang.

Khuyét diém:

Chi phi Hub.

Tinh bao mat khong cao.

Mo rong thiét bi c¢o gidgi han.

Khoang cach gitta Hub va thiét bi ¢6 gidi han.

2.2.3 Cay (Tree)

» Pic diém:

Pay la bién thé cua dang sao.

11
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Cac nat trong cay duoc két noi voi hub trung tim dé diéu khién luu
thong dén mang.

Cac thiét bi khong hoan toan két ndi truc tiép vao hub trung tam.
Phan 16m céc thiét bi dugc két ndi véi hub phu (ndi véi hub trung tim).

S6 két ndi = s6 thiét bi (n) + s6 hub phy (m) =n+m

Hinh 2.6

Hub trung tam cua cay mang tinh tich cuc: by lap (repeater), tao
kha ndng mo rong cu ly ciia mang.

Hub phu c6 thé 1a tich cuc hodc thu dong, chi nham cung cap
nhirng két no1 vat Iy don gian gitra cac thiet bi.

Uu diém va khuyét diém: tuong ty nhu dang sao.

Khi thém vao cac hub phu, lam cho mang ¢6 hai uu diém.

Cho phép thém nhicu thiét bi duoc két ndi véi hub trung tdm va c6
thé tang cu ly tin hi€u di chuyén trong mang.

Cho phép phan cép mang va tao muic uu tién ctia cac thiét bi khac nhau.

2.2.4 Bus

12

Dic diém:
T6pd bus 14 dang ciu hinh da diém.

Mot duong cap dai dugce goi la truc (backbone) nham két ndi cac
thiét bi trong mang.
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Cable end

Cable end

Hinh 2.7

Cac nut dugc ndi véi cap bus thong qua nhanh ré (drop line) va
diém no1 (tap).

Diém nm thuong bi ton hao nhiét do yéu t6 nhanh r&. Tl d6 c6 gidi
han vé s6 diém ndi ma cap chinh c6 thé hé trg va khoang cach
gitra cac diém noi.

Uu diém:

Hiéu qua sir dung két ndi cao.

D@ lap dat, thay doi vi tri lap dat thiét bi.
Khuyét diém:

Kho6 phat hién va phan cach hong hoc.
Kho giin thém thiét bi vao.

Cac diém ndi co thé tao tin hiéu phan xa lam giam chit luong
truyén tin hiéu trong bus. Yéu t6 nay c6 thé duoc khnng chc bang
cach gidi han s6 luong va cu ly thich hop cua cac diém noi hay
phai thay thé duong truc.

Tinh bén vimg kém. (Khi co 16i hodc dut cap thi toan mang s& bi
ngirng truyén dan tin hiéu do vong bi hong cé thé tao séng phan xa
1én dudng truc, tao nhiéu loan trén toan mang).

2.2.5 Vong (Ring):
> Dic diém:

Mbi thiét bi c6 két noi diém - diém véi thiét bi bén phai va thiét bi
bén trai cua no.

Tin hiéu di chuyén trong vong theo mét chiéu, tir thiét bi nay sang
thiét b1 khac, cho dén khi dén dich.

Mbi thiét bi trong mang 1a mot b 1ap.

13
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- Neéu coO n thiét b1 thi sé can n két nou.

- MGoi thiét bi cé6 mot ngd phat va mot ngd thu.

Hinh 2.8
» Uu diém

- Tuong d6i dé thiét 1ap va tai cau tric
- Phat hién 13i tuong d6i don gian.

Théong thuong trong mang, tin hiéu di chuyén, khi mot thiét bi bi
hong thi s¢ xuat hién tin hi¢u bao dong, thong bao cho nguoi quan ly
mang vé hong hoc va vi tri hong hoc nay.

» Khuyét diém:

- Viéc di qhuyén cua tin hiéu trong mang chi theo mot chiéu (thoi
gian truyén cham).

- Tinh bén ving thap (Khi ¢6 mot thiét bi hong thi toan mang sé
dirng hoat dong.

Vi du: Gia sur c¢o 8 thiét bi, hay cho biét 56 két néi dé két noi cac
thiét bi trén lan lwot theo cac dang topo: lwdi, sao, cdy, bus, vong.

o Ludi: 8(8-1)/2 = 28 két néi.
o Sao: 8 két noi + hub 8.
o Cay: nhiéu hon 8 két noi + hub trung tam + hub phu.
e Bus: 1 két néi + 8 nhanh ré + 8 diém néi + 2 két néi cuéi bus.
o Vong: 8 két noi.
2.2.6 Topo hon hop (Hybrid Topologies)
> Dic diém:

- Ton tai it nhat hai dang trong cac dang topd sau: ludi, sao, bus va
vong.

14
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- Ké&t hop cau hinh nhiéu mang con dé thanh mot mang lon.

Vi du: Cho mot tﬁpﬁ hon hop c6 mang truc dang sao co ba két ndi,
moi két nd1 dugc no1 dén lan luot to1 cac topo sau: bus (bon thiét bi),
vong (bon thiét b1) va sao (ba thiét bi).

Stur

Hul

E- Ring Hub
- 24

Star

Hinh 2.9

2.3 CHE PQ TRUYEN DAN

» Khai niém: La ché d6 nham dinh nghia chiéu luu thong tin hiéu
gitra hai thiét b1 dugc két ndé1 véi nhau.

» Phan loai: C6 ba dang:

- Don cong (simplex)

- Ban song cong (half-duplex)

- Song cong (full-duplex = duplex)

| Trunsmixsion nwnde I

| Simples I |Halildl.:p|¢:l | Full-duplex I

Hinh 2.10
2.3.1 Don cong (simplex)
» Pic diém:
- Chiéu luu thong tin hiéu giira hai thiét bi theo mét chiéu.

- Mot thiét bi phat va mot thiét bi thu.

15
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[ rewramp

Direction of data

Mainframe Monitor

Hinh 2.11
2.3.2 Ban song cong (half-duplex)
> Pic diem:

- Chiéu luu thong tin higu giira hai thiét b theo hai chiéu & hai thoi
diém khac nhau.

- Mot thiét bi phat va mot thiét bi thu hodc ngugc lai.

Direction of data at time 1

-

Direction of data at time 2

Workstation

Hinh 2.12 Workstation
2.3.3 Song cong (full-duplex)
» Paic diém:

- Chiéu hru thong tin hi¢u giita hai thiét bi theo hai chiéu c6 thé ¢
cung thot diem.

Workstation Workstation

Hinh 2.13

2.4. CAC DANG MANG

Hién nay, khi no dén mang thi nguoi ta nghi ngay dén: mang cuc
bo (LAN; local area network), mang MAN (metropolitain area network)
va mang WAN (wide area network) nhu hinh 2.14.

16
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‘ Network I
Local area network Metnopolitan area netwwork Wide area netwwork
LAN {MAN} [WAN}

Hinh 2.14

2.4.1 Mang LAN

Ban dau duoc dung két ndi cac thiét bi trong mot vin phong nho,
mot toa nha, hay khuon vién truong dai hoc (xem hinh 2.15). Tuy theo
nhu cau, mang LAN co thé chi gém hal may tinh va mit may in trong
moét vin phong, cho dén viéc md rong véi nhiéu vin phong va cac thiét bi
thoai, hinh anh va ngoai vi khac. Hién nay, cu ly cia mang LAN thudng
gidi han trong khoang vai km.

LAN duoc thiét ké cho phép chia se tai nguyén gitra cac may tinh
va may chu. Tai nguyén nay co thé 1a phan ctimg (thi du may in) hay phan
mém (cac chuong trinh ng dung) va dir li¢u.

Ngoai kich thude, mang LAN con phan biét vdi cac mang khac tur
phuong phap cau hinh mang cling nhu moéi truong truyén dan. Thong
thuong, trong mang LAN chi dung mét moi truong truyén dan. Cau hinh
thuong dung la bus, vong va sao.

Toc do truyen dan tir 4 dén 16 Mbps trong cac mang LAN truyen

thﬂng._. hién nay toc do nay co thé 1én dén 100 Mbps vo1 mot s6 hé thc}ng,
c6 thé 1én dén toc do gigabit.

ol ARaZ
AEER e

a. Single building LAN

Backbone
b. Multiple building LAN
Hinh 2.15
17
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2.4.2 Mang MAN

Pugc thiét ké dé hoat dong trong toan cap thanh phn no co thé 1a
mot mang nhu mang truyén hinh cap, hay c6 thé la mang két noi nhiéu
mang LAN thanh mang lén hon, nhu hinh 2.16

B

BR

Public city network

B
B
A8 BB

Hinh 2.16

2.4.3 Mang WAN

Cung cap truyen dan dir liéu, hinh anh, thoai, va video trong dién
rong bao gom quéc gia, luc dia va toan cau, nhu hinh 2.17.

g

Hinh 2.17

2.5 LIEN MANG

Khi két ndi nhiéu mang, ta c6 két ndi lién mang (internetwork hay
internet). Chu y la internet nay khong phai 1a Internet [a mgt dang mang
toan cau dac biét, xem hinh 2.18

18



Chwong 2: Cdac khai niém co bdan

Hinh 2.18

19
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TOM TAT
% Cau hinh dudng diy 1a quan hé giita cac thiét bi thong tin véi
duong truyén théng tin.
- Trong cau hinh diém ndi diém, chi c6 hai thiét két ndi v6i nhau ma
thoi.
- Trong cau hinh nhiéu diém, c6 nhiéu hon hai thiét bi dugc két noi
vO1 nhau.

% Topo 1a phuong thic sap xép vat v hay luan 1y trong mang. Céc
thiét b1 ¢6 thé duoc bo tri thanh dang luoi, sao, cdy, bus, vong va
hon hop.

% Co ba phuong thire truyén dan thuong gap la: don cong, ban song
cOng va song cong.

- Truyén dan don cong chi di theo mdt chiéu ma thoi.

- Truyén dan ban song cong thi theo hai chiéu nhung khong dong
thoi (phat thi khong thu, va ngugc lai).

- Song cdng thong tin truyén theo hai chiéu ciing mét lac.
Cac mang duoc chia thanh: LAN, MAN va WAN.
LAN: mang cuc bg.

*s

b

MAN: mang trong mot thanh phd.

WAN: mang toan cau.

20
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BAI TAP CHUONG 2

I. CAU HOI ON TAP

1.

oo W

= Ao

11.
12.

13.

14.
15.
16.

T6pd mang lién quan véi cAu hinh duong diy nhu thé nao?
Pinh nghia ba ché d¢ truyén déan ?

Hay cho biét vu diém cua cac dang topd mang?

Uu diém cua cau hinh nhiéu diém so v6i diém - diém la gi?

Hay cho biét cac yéu to co ban nham xac dinh cac hé thong thong tin
la LAN, MAN hay WAN.

Hay cho biét hai dang cau hinh duong day?
Hay cho biét 5 dang top6 mang co ban?
Phén biét giita quan hé dong cap va quan hé so cap - thit cap?

Trinh bay cac khuyét diém cua céc topd mang ?

. Trinh bay cong thic tinh so6 két noi can thiét dé thiét lap topdé mang

dang ludi?
Phén loai 5 t6pd mang co ban theo cau hinh duong day?

Gia sir co n thiét bi trong mang, xac dinh so cap két noi can thiét dé
thiét lap top6 mang dang: ludi, vong, bus va sao ?

Khac bi€t gitra hub trung tdm va hub phu la gi ? Khac biét gitra hub tich
cuc va hub thu dong la gi? Ching quan hé véi nhau nhu theé nao?

Yéu t6 gi¢i han kich thude mang bus 1a gi? (cac Tap)
Trinh bay phuong phap phat hién 15i vé cap ndi trong cic topd mang ?

Két ndi lién mang (internet) 14 gi ? Internet la gi?

I1. CAU HOI TRAC NGHIEM

1.

20

Hiy cho biét topd mang nao can c6 bo diéu khién trung tim (hub):
a. Luoi c. Bus
b. Sao d. Vong
Topo nao c6 cau hinh da diém:
a. Luoi b. Sao
21
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3.

10.

22

c. Bus d. Vong
Hay cho biét dang két noi thong tin giita ban phim va may tinh la:
a. Don cong c. Song cong
b. Béan song cong d. Tu dong
Mang c6 25 thiét bi, hay cho biét topd nao c6 day ndi nhiéu nhét:
a. Ludi c. Bus
b. Sao d. Vong
Mang cdy la bién thé ctia mang
a. Ludi c. Bus
b. Sao d. Vong
Truyén hinh 12 mét thi du vé phuong thirc truyén dan
a. Pon cong c. Song cong
b. Ban song cong d. Tu dong

Hay cho biét dang t6p6 mang nao ma khi c6 n thiét bi, moi thict by
can thiét phai co (n-1) cong 1/O:

a. Luoi c. Bus

b. Sao d. Vong
Dang cau hinh duong ddy nao dé két noi chi dinh (riéng) giira hai
thiét bi:

a. Piém - diém c. So cap

b. Nhiéu diém d. Thir cap

Dang céu hinh duong ddy ndo ma c6 nhiéu hon hai thiét bi chia sé
duong truyén.

a. Piém - diém c. So cap
b. Nhiéu diém d. Thir cap

Ché d6 truyén din niao ma dung luong kénh truyén duge chia sé cho
hai thiét bi thong tin trong moi thoi gian.

a. Don cong c. Song cong

b. Ban song cong d. Tét ca sai
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11.

12.

13.

14.

15.

16.

17.

18.

Nha xuét b&n‘MacKenzie Publishing, Vf]”i tﬁng hanh dinh dat tai
London va nhiéu van phong dat tai Chau A, Au, Nam My, c6 thé da
dugc két nd1 dung mang:

a. LAN c. WAN
b. MAN d. Tht ca déu sai

Vin phong cong ty A ¢6 hai may tinh két ndi véi mot may in, nhu
thé ho dung mang:

a. LAN c. WAN

b. MAN d. Tat ca déu sai
Hiy cho biét dang topé mang c6 cau hinh diém - diém:

a. Luoi c. Sao

b. Vong d. Tat ca déu ding
Trong dang két ndi nao ma duodng truyén chi dung cho hai thiét bi

a. So cap ¢. Chi dinh

b. Thir cap d. Tat ca déu sai

Trong topd mang lwodi, quan hé gitra mot thiét bi v&i mot thiét bi
khac la:

a. So cép dén duﬁng cap c. So cz’ip dén thu cﬁp
b. Pong cép dén so cép d. Béng cﬁp
Topo mang nao ma khi cap dut thi mang ngung hoat dong
a. Ludi c. Bus
b. Cay d. Sao
Mot mang duing nhiéu hub thi ¢é cau hinh dang
a. Luoi c. Bus
b. Cay d. Sao
Mang nao ¢6 tinh riéng tu va vin dé bao mat thong tin yéu nhat:
a. Luoi c. Bus
b. Cay d. Sao

23
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III. BAI TAP

1. Gia st ¢6 6 thiet bi dugc két ndi theo topd ludi, cn c6 bao nhiéu
cap? Moi thiét bi can bao nhiéu cong I/O? (Xem phan tai li¢u)

2. Hay xac dinh loai topé mang trong hinh 2.19: (Dang Bus)

RRR
&

Hinh 2.19
3. Haiy xac dinh loai topd mang trong hinh 2.20: Hon hop

B2l REE

Hinh 2.20
4. Hay xac dinh loai t6pé mang trong hinh 2.21: Hon hop

7t

o= =

=%

Hub

i

Hinh 2.21
5. Hay xac dinh loai topé mang trong hinh 2.22: Cay

[11ub]

Hub Huh
£ 258
Hinh 2.22

24
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6. Hay xac dinh loai t6p6 mang trong hinh 2.23: vong

ST, R

Connecting box

Hinh 2.23
7. Trong hinh 2.24, Hay xac dinh loai topd mang nao la dang vong:

2 =

=
Hinh 2.24
8. Trong bon dang mang sau, Hay cho biét hau qua néu c6 mot két noi
bi 101:
a. Nam thiét bi két ndi theo dang ludi.
b. Nam thiét bi két ndi theo dang sao (khong tinh hub).
c¢. Nam thiét bi két noi theo dang bus.
d. Nam thiét bi két noi theo dang vong.
9. Hay v& mang hon hgp c6 tdpd mang truc 1a sao va ba mang vong.
10. Hay v& mang hon hop c6 truc 1a mang vong va hai mang bus.

11. Hay vé mang hon hop co truc Ia mang bus két nd1 vo1 hai mang truc
l[a mang vong. M1 mang vong no1 ba mang sao.

12. Hiy v& mang hon hop c6 truc chinh 1a mang sao két noi vdi hai
mang truc la mang bus. M6i mang bus n6i ba mang vong.

25



Chwong 2: Cdac khdi ni¢m co bdan

13.

14.

15.

16.

17.

26

Mot mang c6 bon mady tinh, néu chi con c¢é bon doan cap noi, hiy
cho biét dang mang thich hgp nhat trong truong hgp nay ?

Gia str muon thém hai thiét bi méi vao trong mot mang hi¢n htru voi
nam thiét bi, khi dung mang ludi thi can bao nhi€u cap n6i? Khi
diing mang vong thi can bao nhiéu cap n6i?

Nam may tinh dugc két néi theo cAu hinh da diém, cap chi ¢ thé
truyen 100 kbps. Néu tat ca cac may tinh déu co dir liéu can goi, cho
viét toc d6 trung binh ctia mdi may tinh la bao nhiéu?

Khi dung dién thoai két noi vo1 thué bao khac, Hay cho biét luc nay
la két noi diém - diém hay da diém? Giai thich?
Hay cho biét cac phuong thic truyén dan thich hop nhat (don cong,
ban song cong va song cong) trong cac truong hop sau:

a. May tinh v61 man hinh

b. Dam thoai gitra hai nguoi

c. Dai truyén hinh



Chwong 3: Mé hinh OST

CHUONG 3
MO HINH OSI

T6 chirc ISO (International Standard Organization) dé ra céc tiéu
chuan cho quoc té.

» Khai niém: OSlI (Opcn Systemb Interconnection) la mot tiéu chuan
ctia ISO bao trim tat ca cc yéu to thong tin mang.

Hé thong mo la mo hinh cho phép hai hé thong khdc nhau cé thé
thong tin voi nhau bat ké kién triic mang cua no ra sao.

» Muc dich cia md hinh OSI: M6 rong théng tin gitra nhiéu hé
th{mg khac nhau ma khong do1 hot phai co su thay doi vé phan cting hay
phan mém déi véi hé thung hién htru.

Mo hinh OSI khong phai la giao thirc (protocol) ma la mé hinh
giap hiéu va thiét ké kién tric mang mot cach mém déo, bén vimg va dé
dién dat hon.

ISO la té chire con OSI la mé hinh.

3.1 TONG QUAN MO HINH OSI

M6 hinh OSI 1a mét khung sudn phan 16p dé thiét ké mang cho
phép thong tin trong tat ca cac hé thong may tinh khac nhau.

Mo hinh OSI gom 7 16p riéng biét nhung&, ¢6 quan hé véi nhau, moi
I6p nham dinh nbhla mot phin doan trong qua trinh di chuyén thong tin
qua mang. Vige thll rd mo hinh OSI s& cung cap co s& cho viéc kham

pha viéc truyén sé liéu.

7 Application I
3] Presentation I
5 Session I
4 Transport I
3 MNetwork I
2 Data link I

1 Physical I

Hinh 3.1
27
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3.1.1 Kién tric 16p
Mo hinh OSI dugc xay dung tir 7 lop:
- Lép vatly (16p 1)
- Lép két noi dix lidu (16p 2)
- Loép mang (1op 3)
- Lép van chuyén (16p 4)
- Lép kiém soat két ndi (16p 5)
- Ldp biéu dién (16p 6)
- Loép ung dung (1op 7).

~ Hinh sau minh hoa phuong thirc mot dir liéu dwgc goi di tu thiét bi
A dén thiét bi B.

Device Device

Interme diate B

A
node
Link II || { Link )

7 Application ’_I Application FI 7
ﬂ 7-6 mterface ﬁ 7-6 interface

6 Presentation ’_I Presentation ’_I 6
.1 6-5 mterface -1 6-5 inlerface

5 Session ’_I Session ’_' 5
-1 5-4 interface ._l 5-4 interface

4 Transport ’_I Transport ’_I 4
-1 4-3 mterface ﬂ 4-3 interface

3 Network ’_I Network I Network 3
-1 3-2 mterface .1 3-2 interface H

2 Data link i 2ty Data link 2

link Ink

21 interface ’_I H 1—|'| =21 interface |_I

1 Physical IPhysicul I I Physical Physical I 1

Physical communication Physical communication
Hinh 3.2

Trong qué trinh di chuyén, ban tin phai di qua nhiéu nit trung gian.

Céc nit trung gian nay thuong nam trong ba 16p dau tién trong mo
hinh OSL

Khi phat trién mé hinh, cdc nha thiét ké di tinh loc qué trinh tim
kiém dtr li¢u thanh cac thanh phan don gian nhat. Chiung xac dinh cac
churc nang két mang duoc dung va gom ching thanh cac nhom riéng biét
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goi 1a 16p. Méi 16p dinh nghia mot tip cac chirc ning riéng biét so voi
Ic:rp khac. Thong qua viéc dinh nghia va dinh vi cac chirc nang theo cach
nay, nguoi thiét ké tao ra dugc mot kién tric vira mém déo, vira dé hiéu.
Quan trong hon hét, mdé hinh OSI cho phép c6 dugce tinh minh bach
(transparency) gitra cac hé thong twong thich.

3.1.2 Cac qua trinh dong cap
Trong mot thiét bi don, mdi 16p goi dich vu cua 16p ngay phia dudi.

Vi du: 16p 3, ding cac dich vu cta 16p 2 va cung cap dich vu cho
16p 4.

Giita céc thiét bi, lop x ciia mét thiét bi phai thong tin véi 16p x
cua thiét bi kia, thong qua mot chudi cac luat va qui ude duoc goi 1a giao
thirc (protocol).

Qua trinh dé mdi thiét bi thong tin v&i nhau tai mot 16p duoc goi la
qua trinh dong cap (peer to peer processes).

& &

{1 il

L7 data ? ? L7 data
L7 data | HG ? ? L7 data | H6
L6 data | H5 3 5 L6 data | HS
L5 data H4 4 4 L5 data H4
14 data H3 3 3 L4 data H3
T2 L3 data HZ] |2 21 [12 L3 data H2
QLTI o1I0 1010100000 1000 I 1 GIOI01I010101 1010100000 1 000

Transmission medmm (

O e )

Hinh 3.3

Tai 16p vt 1y, truyén dir lidu truc tiép: Thiét bi A goi mot ludng bit
dén thiét bi B. Tuy nhién tai cac 16p cao hon, thong tin nay phai di
chuyén xuung qua cac lop cua thiét bi A, dé di dén thiét bi B, va taep tuc
di 1én dén 16p can thiét.

MJi 16p trong thiét bi phat tin gan thém vao ban tin vira nhin mot
thong tin riéng cua minh va goi dén 16p phia dudi cua no.

29
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Thong tin thém vao ¢ mdi 16p goi 1a Header va Trailer (dir liéu diéu
khién dugc thém vao tai phan dau va phan cudi cua dir liéu goc). Header
duoc thém vao tai lop 6, 5, 4, 3, va 2. Trailer dugc thém vao tai 16p 2.

Header duoc thém vao o 1op 6, 5, 4, 3, va 2.
Trailer thuong chi dugce thém vao ¢ lop 2.

Tai 16p 1, toan bd géi dir liéu dugc chuyén thanh dang co thé
truyén dugc dén thiét bi thu. Tai Thiét bi thu, ban tin nay duoc trai ra
tu‘ng 16p, v&i mdi qua trinh nhan va lay thcmg tin ra. Vidy, lop 2 gora
cac thong tin cua minh, va chuyen tlcp phan con lai Ién l6p 3. Tuong tu,
16p 3 g& phan cua minh va truyén tiép sang 16p 4, va cir thé tiép tuc.

3.1.3 Giao dién giira cac lop

Viéc chuyén dir lidu va théng tin mang di xudng cac 16p cia thiét
b1 phat va di nguoc 1én qua cac 1op cua thiét bi thu duogc thuc hién nho ¢co
phan giao dién cua hai 16p can ké nhau.

Moi giao dién dinh nghia thong tin va cac dich vu ma 16p phai cung
cap cho 1op trén no.

Céc giao dién duoc dinh nghia mt va cac chuc nang lop cung cap tinh
modun cho mang. Mién sao mét lop van cung cap cac dich vu can thiét cho
cac 16p trén né, viée thuc thi chi tiét cua cac chirc nang nay cé thé duge thay
d6i hodc thay thé khong doi hoi phai thay thé cac 16p xung quanh.

3.1.4 Sip xép cac 16p
Bay 16p ¢6 thé duoc nhom thanh ba nhém con sau:

- Lop 1, 2, 3: 12 nhém con céc 1op hd tro mang, nham giai quyét cac
yéu td vat ly va truyén dir lidu tir mot thiét bi nay sang mot thiét bi
khac (nhu cdc dic tinh dién, két néi vat 1y, dinh dia chi vat ly va
thoi gian truyén ciing nhu do tin cay).

- Lép 5, 6, va 7: 16p kiém soat két ndi, biéu dién va tng dyng c6 thé
duoc xem 12 nhém con cac 16p ho trg nguol dung (ching cho phep
kha nang truy cap dén nhiéu hé thﬂng phan mcm)

- Loép 4: 16p van chuyén, bao dam tinh tin cay cho viéc truyén dan
hai dau mut (end to end) trong khi do6 16p 2 dam bao do tin cay trén
mot duong truyén don.

Cac lop trén cua mo hinh OSI hau nhu luén ludn thue thi trong
phan mém;
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Cac 16p dudi duoc thuc thi két hop phan cimg va phan mém, trir
16p vat 1y hau nhu [a thudge phan cing.

3.2 CHUC NANG CUA CAC LOP
Phan nay trinh bay ngén gon chirc nang cua tirng 1op trong mé hinh
OSL.
3.2.1 Lop vatly (Lop 1)
» Chire niang: Truyén ludng bit di qua moi truong vat 1y,

Lién quan dén cac dic tinh co, dién cua giao dién thiét bi va moi
truong truyén.

» Vitrilop 1:

From data link layer To data link layer
L2 data L2 data
I [ ]

10101000000010

Physical| 1p101000000010
layer

Transmission medium

Hinh 3.4
» Cac dac tinh lién quan
. Pic tinh vét 1y ca giao dién giira thiét bi va méi truong:
Lop vat 1y dinh ngh’fa cac dac tinh cua giao dién gitra cac thiét bi va

mo1 truong truyén. Ngoai ra, 16p con dinh nghia dang cua moi
truong truyen.

. Biéu dién cac bit:
Dir ligu lop vat ly bao gom lw::-ng cau bit (chudi cac gi tri 0 va 1) ma
khong can phai phién dich. D¢ truyén dan, céc bit nay phai duogc ma

hoa thanh tin hi€u dién hodc quang. Lop vat ly dinh nghia dang ma
hoa (cach bit 0 va 1 dugc chuyén déi1 thanh tin hié¢u).

. Tbc d6 dit licu:

S bit duge truy%n di trong mot giay. Noi cach khac, 16p vat 1y dinh
nghia do rong mo1 bit (chu ky bit).
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. Dongbo bit:

Thiét bi phat va thiét bi thu can dugc dong bd theo cap do bit. Noi
cach khac, dong ho cua thiét bi phat va thiét bi thu phai dugce dong
bo hoa.

. Cau hinh dudng day: cau hinh diém - diém va da diém
« Topo mang:

Dinh nghia phuong thic két ndi thict bi d¢ tao thanh mang. Thiét bi
c0 thé dugce noi theo ludi, sao, cay, vong hay bus.

. Ché d truyén: don cong, ban song cong hay song cong.
Neu chirc nang cua lop vat ly va dac tinh lien quan cua no trong
mo hinh OSL.
3.2.2 Lép két ndi dir liéu

» Chure nang: truyén khung (frame) tir nat dén nat (trong mot
mang).

» Vitri:

From network laver To network layer
L3 data L3 data
M T

Frame

10101000000010 10101000000010

To physical layer From physical layer

Hinh 3.5

» Cac dic tinh lién quan
« Tao khung (framing):

L6p 2 chia ludng bit nhan duge thanh cac don vi dir liéu dé quan 1y
duoc goi 1a khung (frame).

« Dinh (tao) dia chi vat ly:

Néu frame dugc phan phoi dén nhiéu hé thong trong cting mang thi
lop két ndi1 dir liéu thém vao frame mot header dé dinh nghia dia
chi vat Iy cua noi phat (dia chi nguén) va noi nhan (dia chi dich).
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Néu frame muon goi dén hé thong ngoal mang cua nguon phat, thi
dia chi noi nhan 1a dia chi cua thiét bi ndi vi mang ké tiép.

Vidu 1: Dinh dia chi vat ly

Trailer Source Destination
addresss address
Hinh 3.6

« Diéu khién luu lugng:

Néu tdc do nhan dir liéu cua thiét bi thu bé hon so véi toc do cua
thiét b1 phat thi lop két n61 dir liéu tao co ché diéu khién luu lugng
tranh qua tai cua thiét bi thu.

. Kiém tra 16i:

Lép 2 thém kha nang tin cay cho 16p vat 1y bﬁng cach thém co ché
phat hién va gai lai cac frame bi hong hay thét lac. Dong thoti, cling
tao co ché tranh goi trung cac frame. Kiém tra 161 thuong duoc
thuc hién nho trailer duoc thém vao & phan cudi cua frame.

. Diéu khién truy cap:

Khi hai hodc nhiéu thiét b1 dugc mac trén cung mot tuyén, can cO
giao thirc cua 16p két ndi dir liéu dé xé4c dinh thiét bi nao nam
quyén trén két noi tai mot thoi diém.

3.2.3 Lép 3 (MANG)

» Chirc nang: Nham phan phdi cac goi (packet) tir ngudn dén dich
c6 thé di qua nhiéu mang.

Chit y:
. Néu hai hé thong duoc két noi ciing mang, thi khong can thiét phai
¢6 1op mang.

« Khi hai thiét bi nay & hai mang khac nhau, thi can c6 16p mang dé
thuc hién giao nhan nguon — dich .
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34

» Vitri:

From Transport laver To transport laver
L4 data L4 data
] "iui‘"
MNetwork : J L_ : : : MNetwork
laver : : H : laver

[.3 data L3 data

To data link layer From data link laver

Hinh 3.7

» Cac dac tinh lién quan:

Dinh (tao) dia chi luan 1y:

Dia chi vat 1y do 16p 2 giai quyét dinh dia chi cuc bo.

Né:u 201 dir liéu di qua cac mang, thi nhat thiét phai c6 thém mot hé
thong dinh dia chi khac giup phan biét gitra hé thong nguon va hé
thong dich.

L6p mang thém header vao géi tir 16p trén xudng, trong dé chira
dia chi luan ly cua not1 goi va no1 nhan.

Dinh tuyén (routing):

Khi nhiéu mang doc lap duge ndi véi nhau dé tao ra lién mang
(mang cua mang) hay mot mang 16n hon, thi thiét bi két noi la bd

dinh tuyen (router hoac gateways) dugc dung dé chuyen duong di
cua goi dén dich, 16p mang duoc thiét 1ap cho muc tiéu nay.

Vi du 2: Pinh dia chi luan 1y;

F | 20
Coa JAle] R
- 9:‘%5 e
- ; || [ )i ta m_\.]EI
45 "
H m "RL?
% o6 | £
71
72 (e [N [HA] 66 95 |
P t? M
@15 @TT B
Hinh 3.8
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3.2.4 L6p van chuyén

+ Chire niing: Lop van chuyén nham chuyén toan ban tin tir thiét
bi dau cuoi phat dén thiét bi dau cuoi thu (end to end).

Khi 16p mang nhan ra viéc chuyén end to end cua mot goi riéng,
16p khong nhan ra bat ky quan hé nao gitta cac go1 nay. Lop s€ xu ly cac
g6i riéng biét, vi cho riang cic gbi nay thudc vao cac ban tin riéng biét,
cho du phai hay khong phai di nira. Mat khac, 16p van chuyén bao dam la
toan ban tin déu dén 1a nguyén ven va theo thir tw, bo qua viée kiém tra
16, va diéu khién luu luong tai cap nguon dén dich. Hinh 3.9 minh hoa
quan hé gitra 16p van chuyén véi 16p mang va 16p kiém soét két noi

bé tang cuong tinh an ninh, 16p van chuycn c6 thé tao mot két noi
gitra hai cong cuoi. Két ndi 1a mot duong ndi luan ly gira ngur:m va dich
lién quan dén moi goi trong ban tin. Viéc tao két ndi bao gdm ba budc:
thiét lap kct noi, truycn dir liéu, va nha két ndi. Thong qua viéc xac nhan
viéc truyén dan tat ca moi goi trén mot duong, 1op van chuyen kiém soat
thém duoc 18n trinh tu truyén, luu luong, phat hién va sira 15i.

From session laver To session layer
LS daH LS data

IIHH]'HHI , l ‘ ' ‘ ~ [| anspaorl
Byer H4 H4 H4 Ha| lByer

L4 data L4 data

L4 data L4 data

L4 data | L4 data

To network layer From network laver

Hinh 3.9
Cac nhiém vu cua lop van chuyén bao géom:

. Dinh dia chi diém dich vu (service-point addressing): Mot may tinh
thucmg chay nhiéu chuong trinh trong cing mét lac. Vi thé, chuyen
giao nguon — dich khong ¢ nghia la tir mét may tinh dén may khac
ma con tw nhirng qua trinh dac thu (chay chuong trinh) lén cac
chuong trinh khac. Nhu thé header cua 16p véan chuyen phai bao
gom mot dang dia chi dac biét la gm la dia chi diém dich vy
(service-point addressing) hay con goi la dia chi ccmg L6p mang
lay mo1 goi dén dung tir may tinh, lop van chuyén lay toan ban tin
dén diung qua trinh cua may tinh do.
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« Phan doan va hop dnan Mot ban tin dugc chia thanh nhiéu phén
doan truym di dugce, mdi phan doan mang so chudi. Cac sb nay cho
phép 16p van chuycn tai hop dung ban tin khi dén dich dé co thé
nhan dang va thay thé cac goi bi that lac trong khi truyén dan.

. Diéu khién ket n6i: Lop van Lhuyen c6 thé theo huéng két noi hay
khong két noi. Lép van chuyén theo hudng Khong két noi xir 1y moi
phan doan nhu 1a goi doc 1ap va chuyén giao dén l6p van chuyen
cua thiét bi dich. Lép van chuyen theo hudng két noi tao két noi
v6i 16p van chuyén cua thiét bi dich trudce khi chuyén giao géi. Sau
khi chuyén xong dit liéu, thi két thic két ni.

. Dicu khién luu lugng: Tuong tu nhu trong lop két noi dir lidu, lop
van chuyén c6 nhiém vu diéu khién luu lwgng. Tuy nhién, diéu
khién luu lu'(mg trong 16p nay duoc thuc hién bang cach end to end
thay vi két n6i don.

. Kiém tra 16i: Tuong tu nhu 16p két noi dir lidu, 16p van chuyén
cling co nhiém vu klem tra 16i. Tuy nhién, kiém tra 101 trong lop
nay dugc thuc hién ba:ng cach end to end thay vi két ndi don. L{)'p
van chuyﬁ:n cua thiét bi phat bao dam la toan ban tin dén 16p van
chuyen thu khong bj 16i (hong hoc, that lac hay trung lap). Viéc sura
15i thuong duge thue hién trong qua trinh truyén lai.

Vidu 3:

| Data |_i k T"““_Frim‘l Transport !
layer layer

Metwork Metwork
P layver layer

DPata link Drata link
* IH2 | layer layer T2 I ilk|A|P H2
nta-1 || i [ k|A|P jH2 2|[[(Dawz]|i[k|A]|P |u2
- }
.

Hinh 3.10

Dir liéu dén tir 16p trén dia chi service-point (port) 1a j va k ( j la dia
chi cua irng dung go1 va k 1a dia chi cua ung dung thu). Do kich thuéc
cua dur liéu I6n hon kha nang cua 16p mang, nén dir liéu duoc chia thanh
hai g6i, mdi goi van con giira dia chi diém dich vu (j va k). Nén trong 16p
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mang, dia chi mang (A va P) dugc thém vao moi goi. Cac goi sé di
chuyén theo cac duong khac nhau va dén dich theo hay khong theo thir
tu. Hai goi dugc chuyén giao dén 16p mang dich, c6 nhiém vu go bo
header 16p mang. Hai goi dugc truyén tiép sang 16p van chuyén, duoc tai
hop dé chuyén giao 1én 16p trén.

3.2.5 Lép kiém soat két noi 6p kiém soat két noi
Cac dich vu do ba lop dau (vt Iy, két noi dir liéu, va 16p mang) doi

khi chua di cho mét s6 qua trinh. Lép kiém soét 1a 16p diéu khién doi thoai:
thiét 1ap, duy tri, va dong bo héa tuong tac giita cac hé thong thong tin.

Cac nhiém vu cua lop kiém soat:

. Diéu khién d6i thoai: Lop kiém soat cho phép hai hé thong di vao
doi thoai. Lop cho phép thong tin gitra hai qua trinh ban song cong
hodc song cong. Vi du doi thoai gitra dau cudi két noi voi thiét bi
chu la ban song cong.

. Bun;:, bo hoa: Lop kiém soat cho phép qua trinh thém cac
checkpoint (diém dong bo) vao trong dong dir liéu.

Vi du: Mot hé thong goi mot file g Ef)m 2000 trang, nén chén vao
checkpoint sau mdi 100 trang dé bao dam mdi don vi 100 trang duogc
nhan va xac nhan mot cach doc lap. Trong truong hop nay, néu truyén
dan bi dut vao trang 523, thi viéc truyen lai chi bat dau vao trang 501,
khéng can truyen lai cac trang tir 1 dén 500. Hinh 3.11 minh hoa quan hé
gitta 16p kiém soat v4i 16p van chuyén va lép trinh bay.

From presentation layer To presentation layer
L6 data L6 data
,-‘._: |_| : i J -'; A *:
Session Session ‘:"
layer | layer |
syn syn syn

L5 data L5 data

To transport layer From transport layer

Hinh 3.11
3.2.6 Lop trinh bay op trinh bay

Lop trinh bay lién quan dén van dé vé cu phap (syntax) va ngl
nghia (sematic) cua tin tirc trao doi gitra hai hé thong. Hinh 3.12 cho thay
quan hé gitra 16p trinh bay véi 16p g dung va 16p kiém soat.
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From application layer To application layer
L7 data L7 data

Presentation ﬂ 5 Presentation I_l

layer | Encoded, encrypted, and HE layer Decoded, decrypted, and
compressed data decompressed data

Hé

L6 data L6 data
To session layer From session layer

Hinh 3.12
Cac nhiém vu cua 16p 6 la:

- Bién dich (translation): Cac qua trinh (chuong trinh dang chay) cua
hai hé thong thuong trao doi thong tin theo dang chudi cac ky tu,
50, v.v...Thong tin nay nhat thiét phai dugc chuyén sang dong bit
trude khi dugce goi di. Do cac may tinh khac nhau thuong dung cac
phuong phap ma hoa khac nhau, nén 16p trinh bay ¢o nhiém vu van
hanh chung trong hai hé thong nay. Lép trinh bay tai thiét bi phat
thay doi dang thong tin tir dang cua thiét bi phat (sender-
depending) sang dang thong thuong. Tai thiét bi thu, thi 16p trinh
bay chuyén dang théng thuong thanh dang cia thiét bi thu
(receiving depending).

. Ma khoa (encryption) va Giai ma khéa (decryption): Dé mang céc
thong tin nhay cam, hé thong phai ¢6 kha ning bao dam tinh riéng tu.
M3 khoéa 13 qua trinh ma thiét bi phat chuyén doi thong tin gbc thanh
dang khac va goi di ban tin di qua mang. Giai ma khoa (decryption) la
qua trinh ngugc lai nham chuyén ban tin tré vé dang goc.

o Nén: Nén dir liéu nham giam thiéu s6 luong bit dé truyén di. Nén
dir liéu ngay cang tré nhién quan trong trong khi truyén multimedia
nhu van ban, audio, va video.

3.2.7 Lop ing dung

Cho phép ngudi dung (user), 1a nguoi hay phan mém, truy cip vao
mang. L&p ndy cung cap giao dién cho nguoi dung va hd tro dich vu nhu
thu dién tur, remote file access and transfer, shared database management,
va cac dang dich vy phén phéi dir liéu khac.
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Hinh 3.13 minh hoa quan hé gitta 16p ing dung voi1 user va lop

trinh bay. Trong s6 cac dich vu ¢6 dugce, hinh vé chi trinh bay ba dang:
X.400 (message handle services); X.500 (directory services); va chuyén
file access, and management (FTAM). User trong hinh da dung X.400 va
go1 mot email. Cha y 1a khong c6 thém header hay trailer trong 16p nay.

&
User Inl User lnl

Application Application
X500 || FTAM || X.400 layer X500 || FTAM (| X.400

A

L7 data L7 data

To presentation layer From presentation laver

Hinh 3.13
Cac dac tinh cua 16p nay la:
Mang dau cudi ao (network virtual terminal): la mot version cua
phan mém cua dau cudi vat Iy va cho phép user log on vao thiét bi
chu (remote host). pé lam viéc nay, 10p (ing dyng tao ra mét phan
mém mo phong dau cum cho remote host. May tinh cua user doi
thoai phan mém dau cudi nay, tirc 13 v4i host va nguoc lai. Remote

host tudng la dang d6i thoai véi terminal ctia minh va cho phép ban
log on.

Quan ly, truy cap va truyén dir liéu (FTAM: file transfer, access, and
management): Ung dung nay cho phép user truy cép vao remote
computer (dé doc hay thay doi dir lidu), dé truy luc file tir remote
computer va quan Iy hay diéu khién file tir remote computer.

Dich vu thu dién ti: Ung dung nay cho cung cap co so cho viée
201, tra 101 va luu trtr thu dién tu.
Dich vu thu muc (directory services): Ung dung nay cung cap

nguﬂn co sO dur liéu (database) phan b va truy cap nguon thong tin
toan cau vé cac dich vu va muc dich khac nhau.
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TOM TAT VE CHUC NANG CAC LOP:
Chtrc nang cua bay 16p duge téom tat ¢ hinh 3.14:

To translate, encrypt
And compress data

Application

Presentation

To allow access to network
resources

To provide reliable end-to-end
message deliver and error recovery

Session

Transport

To establish, manage. and terminate
session

To organize bits into frames; to
provide node-to-node delivery

Network

Data link

To move packets from source to
destination; to provide internet
working

40

Physical

Hinh 3.14

To transmit bits over a medium: to
provide mechanical and electrical
specifications
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TOM TAT

* International Standard Organization (ISO) tao ra mé hinh goi la
OSI (Open System Interconnection) nham cho pheép thong tin gitra
cac hé thong khac nhau.

- Bay lop trong mo hinh OSI cung cap cac nguyen tac dé phat men cac
kién triic twong thich mét cach van niang, phan cimg va phan mém.

% Lop vat 1y, két nbi dir liéu, va 16p mang 1a cic 16p hd tro mang
*» L6p van chuyén 1a 16p ho trg mang va hé tro user
% Lop kiém sodt, trinh bay va img dung la cac 1ép hd tro user

% Lép vat ly diéu phoi cac chic niang can thiét dé truyén dong bit
trong mo1 trueong vat 1y

+ L6p két noi1 dir liéu ¢6 nhiém vu giao nhan don vi dit liéu tir mot
tram dén tram ké ma khong co 101

*+ Lop mang chiu trach nhiém giao nhan tr nguén dén dich mot goi
qua nhiéu két n61 mang

“* Lop van chuyén ¢o6 nhiém vu giao nhan tir nguon dén dich toan ban tin

% Lop kiém soat thiét 1ap, duy tri, va dong bd cac tuong tac gilra cac
thiét bi thong tin.

** Lop trinh bay bdo dam kha nang hoat dong qua lai gilra cac thiét bi
thong tin xuyén qua bién do1 dir liéu thanh format dugc cac thiét by
chap nhéan chung.

« Lép tmg dung thiét lap kha nang truy cap mang cua user

% TCP/IP la giao thitc ndm 16p dang phan cap dugc phat trién trude
khi ¢6 mo hinh OSI, va la giao thire thich hop cho Internet.
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BAI TAP CHUONG 3

I. CAU HOI ON TAP

1.
2.

= L

oo

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.

42

Hay cho biét cac 1ép hd tro mang trong mé hinh OSI ?
Hiy cho biét cac 16p hd tro user (ngudi ding) trong md hinh OSI ?

Hay cho biét su khac biét gitra phuong thie giao nhan trong lop
mang va lép van chuyén?

Quan hé giita OSI va ISO nhu thé nao?
Hay liét ké cac 16p trong mo hinh OSI?
Qua trinh thong tin dong cap 1a gi?

Hay cho biét phuong thirc lay thong tin tir mot 16p nay sang lop khac
trong mé hinh OSI?

Header va trailer 1a gi ? Ching dugc thém vao va g& bo ra sao ?
Phan cac lop trong mo hinh OSI theo chirc nang?

Cac dic tinh lién quan cua lop vat 1y?

Chirc ning cua 16p két noi dir liéu?

Chuc nang cua 16p mang?

Chtrc nang 16p van chuyén?

Lép van chuyén tao ra két ndi gitra nguon va dich. Hiy cho biét ba
budc dugce thuc hién trong két né1 nay ?

Hay cho biét khac biét gitra dia chi luan ly va dia chi vat ly ?
Chirc nang cua 16p kiém soat ?

Muc dich cta bd diéu khién déi thoai la gi ?

Chirc nang cua lop trinh bay la gi ?

Hay cho biét muc tiéu phién dich cua 16p trinh bay?

Hay cho biét cac dich vu do 16p g dung cung cip?

Hiy cho biét quan hé giira cac 16p trong TCP/IP véi cac 16p trong
mo hinh OSI?
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I1. CAU HOI TRAC NGHIEM

1.

Mo hinh nao cho thay cac chirc ning mang ma may tinh can duoc to
chuec:

a. ITU-T c. ISO
b. OSI d. ANSI
M5 hinh OSI gom bao nhiéu 16p:
a. 3 ¢ 7
b. 5 d. 8
Viée xac dinh cac diém déng bd duogc thuc hién ¢ 1op:
a. van chuyén c. trinh bay
b. kiém soat d. img dung

Giao nhan end to end cua toan ban tin la chirc nang cua lop:

a. mang c. kiém soat

b. van chuyén d. trinh bay
L&p gan véi mdi truong truyén dan nhat 12 16p:

a. vatly C. mang

b. két noi dir liu d. van chuyén

Cac don vi dir liéu dugc goi 1a frame trong 16p:

a. vatly c. mang

b. két ndi dix lidu d. van chuyén
Giai khoa ma va khoa ma la vai tro cua 1op:

a. vatly c. trinh bay

b. két ndi dix lidu d. kiém soat
Piéu khién ddi thoai la chire ning cua 16p:

a. van chuyén c. trinh bay

b. kiém soat d. img dung
Dich vu thu muc cho user dugce thuc hién trong 1op:

a. két ndi dir liéu c. van chuyén

b. kiém soat d. ing dung
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10. Giao nhén nut-nat cua don vi dir liéu dugc thuc hién o 16p:

11.

12.

13.

14.

&

16.

17.

18.
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a. vatly c. véan chuyén
b. két noi dir liu d. mang

Khi dir liéu di chuyén tir 16p thap dén 16p cao hon thi header s& duoc:

a. thém vao c. sap xép lai

b. bét di d. thay doi
Khi dir liéu di chuyén tir 16p cao dén 16p thap hon thi header s& dugc:

a. thém vao c. sap xép lai

b. bot di d. thay doi
Lop nam gitra 16p mang va 16p kiém soat la:

a. vatly c. van chuyén

b. két noi dir lidu d. trinh bay
Lop 2 quan hé gitra lop vat ly va 16p:

a. mang ¢. van chuyén

b. két ndi dir liéu d. trinh bay

Khi dit liéu dwoc truyen tir thiét bi A dén thiét bi B thi header tir 16p
thr S cua A sé dugc thiét bi B doc o 16p:

a. vatly c. kiém soat
b. van chuyén d. trinh bay
Viée phién dich mot ky tu sang mot dang ma khac duoc thuce hién ¢ 1op:
a. van chuyén c. trinh bay
b. kiém soat d. irng dung
Céc bit duge bién d6i thanh tin hiéu dién tr truong trong 16p:
a. vatly C. van chuyén
b. két ndi dir liéu d. trinh bay
Trailer cua frame duoc thém vao nham muc dich kiém tra 16i thuc
hién ¢ 16p:
a. vatly c. van chuyén
b. két noi dir liéu d. trinh bay
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19.

20.

21.

22,

23.

24.

Hay cho biét tai sao mo hinh OSI dugc phét trién:
a. Nha san xuat khong thich giao thirc TCP/IP
b. Toc do truyén dit lidu ting theo ham mii
c. Cén c6 tidu chuan nham cho phép hai hé thong thong tin véi nhau
d. tat ca déu sai
L6p vat Iy nham truyén gi trong mai trudng vt 1y:
a. chuong trinh c. giao thuce
b. déi thoai d. bit

Chirc nang cta lép nao nham két ndi gitra 16p hd tro nguoi dung va
16p ho tro mang:

a. 1op mang c. 16p van chuyén
b. 16p vat ly d. 16p kiém soat
Chirc ning chinh cua l6p van chuyén 1a:
a. chuyén giao nut-nit
b. chuyén giao ban tin end to end
c. dong bd
d. cap nhat va bao tri bang dinh tuyén
Céc checkpoint ctia 16p kiém soat ¢ chirc ning:
a. cho phép goi lai mot phan file
b. phat hién va khoi phuc 16i
¢. diéu khién va thém vao céc header
d. dung trong diéu khién d6i thoai
Dich vu cua 1op trng dung la:
a. network virtual terminal
b. file transfer, access, va management
c. mail service

d. tat ca déu ding
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I1I. BAI TAP

1. Sap xép theo tirng 16p ctia md hinh OSI theo chirc ning:

& o o ®

c.

f

Xac dinh tuyén truyén

Piéu khién luu luong

Giao dién véi thé gidi bén ngoai
Truy cap vao mang dung cho user
Thay doi tir ASCII sang EBCDIC
Chuyén goi

2. Siap xép theo timg 16p cua md hinh OSI theo chirc ning:

a.
b.
A

d.

c.

Truyén dir liéu end to end voi do tin cay
Chon loc mang

Dinh nghia frame

Dich vu cho user nhu email va chuyén file

Truyén dong bit qua mdi truong truyeén vét 1y

3. Sip xép theo timg 16p cia mé hinh OSI theo chirc ning:

a.
b.
C.
d.

c.

Thong tin truc tiép véi cac chuong trinh ing dung ctia ngudi ding
Swra 16i va truyén lai

Giao dién chirc ndng, co va dién hoc

Phu trach thong tin giira cac nat ké nhau

Téi1 hop cac go1 dir lidu

4. Sap xép theo ting 16p ctia md hinh OSI theo chirc ning

a.
b.
c.

d.
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Cung cap format va dich vu chuyén ma
Thiét lap, quan 1y, va két thic kiém soat
Bao dam tin cdy trong truyén dan

Cung cép su phu thudc tir nhirng biéu dién dit liéu khac nhau



Chirong 4: Tin hié¢u

CHUONG 4
TiN HIEU

4.1 TIN HIEU TUONG TU
Tin hiéu ¢6 thé c¢6 dang tuong tu (analog) hay so (digital). Thuat
ngtr dir liéu tuong tu cho biét thong tin la lién tuc, con dir liéu s6 thi cho
biét thong tin c6 cac trang thai roi rac.
‘ Dir liéu twong tu co cac gia tri lién tuc hay c6 vo han gia tri trong
tam hoat dong.
Dit liéu s6 ¢6 cac gia tri ro1 rac, hay chi ¢6 mot sO hiru han céac gia tri.
Trong truyén so liéu, ta thuong dung cac tin hiéu twong tu co chu
ky va cac tin hi¢u s6 khong co chu ky.

Gid tri Gid tri
A A )
a) Tin hi¢u twong oy b) Tin hi¢u s

A s
AR VAR RV

Hinh 4.1

Phan loai: Tin hiéu tuong tu ¢6 chu ky va khong co6 chu ky.

4.1.1 Tin hiéu twong tw tuan hoan

- Co thé dugc chia thanh tin hi¢u don (diéu hoa) va tin hiéu hon hop
( tong hop nhiéu tin hiéu diéu hoa ).

Xeét mot tin hiéu tuong tw ¢6 chu ky don gian, vi du song sin; ta
thiy rang khong thé phan tich tin hiéu nay thanh cac thanh phan don gian
hon duoc.

Tin hiéu tuong tu ¢6 chu ky 1a tin hiéu hdn hop khi 1a té hop cua
nhi€u song sin don gian.

Thi du, hinh 4.2 v€ song sin:
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A Giaui

AN AN\ e
N/ A

Hinh 4.2

Vidu 1:

Ngudn dién khu vuc dugce biéu d‘ién bang mot song sin ¢6 bién do
dinh tir 155 dén 170 V. Tuy nhién, nguén nay tai My la tir 110 V dén 120
V. Khac biét nay tuy thudc vao gia tri hi¢u dung RMS. Trong do, tri dinh
-dinh 1a 2/2 trj RMS,

O

O
8]

Amplitude

A
CPeak arnplitude)

a. A signal with high peak amplitude
o] O

Amplitude
A

(Peak arnplitude)
./l( > il P i % Tt -

ime

_b. A signal with low peak amplitude

L e

Hinh 4.3
Vidu 2:

Nguon ap tir pin la khong doi, thi du, tri dinh cua mot pin AA
thuong la 1,5 V.
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Tan s6 va chu ky

Tén s6 va chu ky 12 nghich dao cua nhau:

3§ :% va T :%; khi f ¢6 thir nguyén 1a Hz thi T co thu

nguyén la gidy
Unit Equivalent Unit Equivalent

Seconds (s) |l s Hertz (Hz) | Hz
Milliseconds (ms) 107 s Kilohertz (kHz) 10° Hz
Microseconds (us) 107 s Megahertz (MHz) 10° Hz
Nanoseconds (ns) 107 s Gigahertz (GHz) 10” Hz
Picoseconds (ps) 10712 g Terahertz (THz) 10'? Hz

Vidu 3:

Nguon dién khu vuc ¢6 tan s6 1a 60 Hz. Chu ky cua song sin dugc
xac dinh nhu sau:

= l =i =0,0166x10° ms =16,6ms

60

Vidu 4:

Viét gia tri chu ky 100 ms sang don vi ps.
100 ms =100 x10°us = 10° ps

Vidu 5:
Chu ky cua tin hiéu la 100 ms. Tinh tan s6 tin hiéu theo KHz.
f= L 1 — = 1000 10Hz=10x10"KHz =107 KHz
T 100x107° 100
Pha:

Pha mo ta vi tri tuong doé1 cua tin hi¢u so voi tri 0.
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NN e,
A WA

a.0degrees

1/4T e 0 \/ \_/ \_/ Time

b. 90 degrees

AlAoA A,

c. 180 degrees

Hinh 4.4

Vi du 6: Mot song sin l1éch 1/6 chu ky theo goc thoi gian. Tinh goc
pha theo d§ va theo radian.

Giai
Mot chu ky 1a 360°, vay 1/6 chu ky 1a:
(1/6)x360"=60"= 60x(27/360)rad=(n/3) rad = 1,046 rad

Wavelength
Transmission medium /\ /\ /\ : :
At time t N A 4 i

: : Directinn_af
Transmission medium it N :/-\ : propagation
Attimet+T \/ \./ \_f

Hinh 4.5
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Amplitude
A Frequency: 6 Hz

T

Peak value: 5V

NNANNNN .,
vVVVVVV ¥

a. A sine wave in the time domain (peak value: 5V, frequency: 6 Hz)

Amplitude

A
Peak value: 5V

B o e e b
| “

] ]

6

b. The same sine wave in the frequency domain (peak value: 5 V, frequency: 6 Hz)

Hinh 4.6

| | | | |
| I I I I =

| |

| I

8 9 101112 13 14 Frequency
(Hz)

—

H——.
U‘——.
o ——

Chu y: Mot song hoan toan sin duoc biéu dién biang mot gai don
trong mién tan so.

Vidu7:

Cach biéu dién trong mién tan so thi hiru hiéu hon khi dung véi
nhiéu song sin. Vi du trong hinh 4.7 minh haa ba dang song sin, duoc
biéu dién chi bang ba gai nhon trong mién tan so.

Amplitude Amplitude
A
15 5
10
y |
0 8 16 Frequency
a. Time-domain representation of three sine waves with b. Frequency-domain representation of
frequencies 0,8, and 16 the same three signals

Hinh 4.7

Ghi chu:

Tin hi¢u song sin chi ding mot tan so thi khong htru dung trong
thong tin 50 do ta can gm di cac tin hiéu hon hop, nén can tao ra tin hiéu
gom nhiéu tan s soéng sin.

51



Chwong 4: Tin hi¢u

Theo dung phan tich Fourier, thi ¢6 thé khai trién tin hiéu hdn hop
thanh nhiéu tin hiéu soéng sin ¢6 tan so6, bién dg va pha khac nhau.

Neu tin hi¢u hon hop la tuan hoan, thi phén tich cho chudi céc tin
hiu ¢o tan so roi rac, con neu tin hiéu khéng co chu ky, thi phan tich cho
to hop cac song sin ¢ tan so lién tyc.

Vidu 8:

Hinh 4.8 vé& séng hén hop c6 chu ky f. Dang tin hi€u nay tuy
khong ticu biéu trong k¥ thuat truyén s6 liéu. Xét ba tin hiéu canh bao, c6
cac tan s6 khac nhau. Viéc phan tich céc tin hiéu nay, gitp ta hiéu rd hon
vé phuong thire khai trién cac tin hiéu hon hop.

§
Time
Amplitude — Frequency f
A —— Frequency 3f
— Frequency 9f
Time
a. Time-domain decomposition of a composite signal
Amplitude
‘ I . >
| f 3f of Time

b. Frequency-domain decomposition of the composite signal

Hinh 4.9
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4.1.2 Tin hiéu twong tu khong tuin hoan

Vidu9:

Hinh 4.10 v& tin hiéu hdn hop khong tuan hoan. P6 ¢6 thé 1a dang
tin hiéu ra ro0 mot micré hay tu dién thoai khi phat am tur two. Trong
truong hop nay thi tin hié‘u hon hop khong thé la tuan hoan duoc, do ta
khong thé phat am nhiéu lan tir nay voéi cung am sac nhu nhau.

Amplitude Amplitude

A A Amplitude for sine

wave of frequency f

Time 0 f 4kHz  Frequency
a. Time domain b. Frequency domain
Hinh 4.10
- L

Ghi chu:

Bing thong (bang thong) cua tin hiéu hon hop 1a sai biét giira tan
sO cao nhat va thap nhat co trong tin hi¢u nay.

Amplitude

sl 1 Dl

Bandwidth = 5000 - 1000 = 4000 Hz

r o

1 5000  Frequency

a. Bandwidth of a periodic signal

Amplitude

,/\

1000 5000 Frequency
Bandwidth = 5000 - 1000 = 4000 Hz

A

b. Bandwidth of a nonperiodic signal

Hinh 4.11
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Vidu 10:

Néu phén tich tin hiéu tuan hoan thanh 5 séng hai sin ¢4 tan sd lan
luo:t la 100, 300, 590, 700 va 900 J—Iz. Cho biét bang !;hf‘:-ng cua tin hi¢u? Vé
pho voi gia su la tat ca song hai déu co gia tri 1on nhat 1a 10V,

Giai
Goi f, 1a tan s6 cao nhat, f; 1a thap nhat, va B 1a kho song, thi
B=f, -fi =900 100 =800 Hz

Pho chi gom 5 gai nhon xuat hién tai cac tan s6 100, 300, 500, 700
va 900 Hz nhu vé ¢ hinh 4.12

Amplitude

B I O

-
100 300 500 700 900  Frequency
I |
" Bandwidth=900-100=800Hz
Hinh 4.12

Vidu11:

Tin hiéu tuan hoan ¢6 bang thong la 20 Hz. Tan s6 cao nhat 1a 60
Hz, tim tan sb thap nhat? V& phu cua tin hiéu song hai chira ¢6 bién do
giong nhau.

Giai
Goi fj, 1a tan s6 cao nhat, f; 1a thap nhat, va B 1a khd song, thi
B=f, -, =20=60—1 = fj =60 —20 =40 Hz

Pho chura tat ca céac tan s6 c6 gia tri nguyén, nhu vé trong hinh 4.13

B RRRRRRRRRRRRRRR RN -

40 41 42 58 59 60 Frequency

H
\__ Bandwidth = 60 - 40 = 20 Hz ‘ (Hz)
J "l

Hinh 4.13
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Chirong 4: Tin hié¢u

Vidu 12:

Mot tin hi€u hon hop khéng tuan hoan ¢ bang thong 1a 200 KHz,
¢6 tan sb trung tam la 140 KHz, va bién d¢ dinh la 20 V. Hai gia tri bién
d6 tai hai tan so cuec tri 12 0. V& tin hiéu trong mién tan so.

Giai: Tan so thap nhat phai la 40 KHz va tin s cao nhat la 240
KHz. Hinh 4.14 v¢ tin hi¢u trong mién tan s0 va bang thong.

Amplitude

: =
40 kHz 140 kHz 240 kHz Frequency

Hinh 4.14

Vidu 13:

Mot vi du vé tin hiéu hon hop khong tuan hoan la tin hiéu lan
truyén song AM. Tai My, séng AM cé bang thong 1a 10 KHz. Bang
thong chung dung cho phat song AM ttr 530 KHz dén 1700 KHz.

Vi du 14:

Mot vi du vé tin hiéu hon hop khong tuan hoan trong song FM. Tai
My, song FM c¢6 bang thong la 200 KHz. Bang thong chung dung cho
phat song FM la tir 88 dén 108 MHz.

Vidu 15:

Mot vi du khac la tin hi¢u hon hop dung trong tuyen tin hiéu truyén
hinh den tring. Man hinh TV dugc tao nén tir nhiéu dlem anh (pixel). Gia su
d6 phan giai la 525 x 700, ta c6 367.500 pixel trong méi man hinh. Neu quet
30 dnng trong mot giay, ta co 367.500 x 30 = 11.025.000 pixel moi gidy.
Tinh huﬂng xau nhat 14 cac tin hiéu lién tiép den roi trang. Ta c6 thé goi 2
pixel cho mdi chu ky. Nhu thé, thi can c¢6 11.025.000/2 = 5.521.500 chu ky
mdi gidy (Hz). Viy, bang théng can thiét 1a 5,5125 MHz.

4.2 TIN HIEU SO

Thay vi dung tin hiéu tuong t, ta c6 ¢6 thé dung tin hiéu so dé
biéu dién thong tin. Thi dy, c6 thé dung murc di¢n ap duong dé ma hoa 1
va dung dién ap khong cho 0. Mot tin hi¢u 56 con ¢ the ¢6 nhiéu hon hai
mire, diéu nay cho phép goi di nhidu hon mot bit cho mdi mirc.
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Amplitude Shitssentin 1 s,
A Bit rate = 8 bps
1 v 0 v 1 1 + 0 () 0 + 1

Time

a. A digital signal with two levels

Amplitude
A 16 bats sent in 1 s,
Bit rate = 16 bps
11 10« 01 + 01 « 00 v 00 ¢+ 00 v 10
Ll 4 ' | I } l | I !
| I | | | | I
| | !
Level 3 I : | : | '
I I | | |
1 | 1 | ]
I I | I |
Level 2 : : ' : |
I | I | |
Level 1 ; } : . :
I | I | | | |
b. A digital signal with four levels
Hinh 4.15

Vidu 16:

Mot tin higu s ¢6 8 mirc. Cho biet c6 thé truyen bao nhiéu bit cho
moi muc?
Giai
Ta tinh s0 bit theo cong thire sau:
S bit trong mot mire = log, 8 = 3.
Nhu thé mdi mic tin hiéu ¢6 thé truyén duogc 3 bit.
Vidu 17:
MGt tin higu s6 ¢6 9 mic. Cho biét c6 thé truyén bao nhiéu bit cho
moi murc?
Giai
Tinh s6 bit theo cong thirc vira trinh bay ¢ vi du 16:
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Chirong 4: Tin hié¢u

Mbi muc tin hiéu truyén di dugc logy 9= 3,17 bit. RO rang la két
qua nay la khong hién thuc. SH bit can truyén di can l1a s6 nguyén la
tuong duong véi s6 mii 2.

Trong trudong hop nay thi nén ding 4 bit cho mdi mure tin hiéu truyén.

Vidu 18:

Gia str ta can tai mot tai liéu van ban véi toc do 100 trang moi gidy,
mot trang trung binh c6 24 dong va mét dong co 80 ky tir, mot ky tur ¢6 &
bit. Tim s6 bit can truyén trong 1s?

Giai

Mot trang trung binh c6 24 dong va 80 ky tu trong tung dong, néu
gia str can 8 bit dé biéu dién mot ky tu thi toc do bit (bit rate) 1a:

100 x 24 x 80 x 8 = 1.636.000 bps = 1,636 Mbps.

Vidu 19:

Mot kénh thoai dugc roi rac héa, duge cau tao tir mdt tin hiéu
tuong tu co !}&ng thong tin hiéu thoai la 4 KHz. Ta cén lay mau tin hiéu
vo1 hai 1an tan sO cao nhat. V&1 gia st mo1 mau can 8 bit, hoi toc do bit
(bit rate) la bao nhiéu?

Giai
Téc do bit duge tinh theo: 2 x 4.000 x 8 = 64.000 bps = 64 Kbps.
Vi du 20:

Cho biét toc d6 bit (bit rate) cua truyén hinh d0 phan giai cao
(HDTV)?
Giai
HDTV dung tin hiéu so dé truyén tin hiéu hinh chat luong cao.

Man hinh cua HDTV thuong ¢o ti 1¢ 16:9. Nhu thé thi co 1.920 x 1080

pixel cho moi man hinh, voi toc do quét dong la 30 lan trong mdi gidy.
Moi pixel mau thi can duoc biéu dién bang 24 bit.

1.920 x 1.080 x 30 x 24 = 1.492.992.000 bps hay 1,5 Gbps

~Cac dai phat hinh da dung phuong phap nén tin hiu xuong con tir
20 dén 40 Mbps

Ghi chii: Tin hi¢u s6 1a dang tin hiéu hon hop tuong tu ¢ bing
thong 1a vo cung.

s7



Chwong 4: Tin hiéu

-

> I T T TS -
Time f 3 sSF 7 o 1f 13f Frequency
k
a. Time and frequency domains of periodic digital signal
- .
Time O Frequency
b. Time and frequency domains of nonperiodic digital signal
Hinh 4.16
I o
Digital signal

———

Channel

Hinh 4.17

Amplitude

0

f,  Frequency
a. Low-pass channel, wide bandwidth
Amplitude
>
0 f; Frequency

b. Low-pass channel, narrow bandwidth

Hinh 4.18
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Input signal bandwidth Bandwidth supported by medium Output signal bandwidth

'—l r’@b’

Input signal Wide-bandwidth channel Output signal

Hinh 4.19

Ghi chu: Truyen dan tin hiéu so trén dai tan so so thi co the duy tri
duoc dang tin hi¢u s0 néu ta dung kénh truyén thong tan sb thap coé biang
thong rat 16n hay bang thong vo han.

Vi du 21: Mot vi du ve kénh chuyén dyng trong do6 toan bang thong
cua moi truong chi dung truyen mot kénh 1a mang LAN. Hau hét cac mang
LAN dung day dan hién nay déu dung kénh chuyén dung cho hai tram thong
tin 14n nhau. Trong cau hinh mang dang bus voi dung két n6i nhiéu diém, tai
mot thdi diém, chi ¢6 hai tram c6 thé thong tin vOi nhau (chia s€ thoi gian:
timesharing), cac tram khac thi phai doi. Trong cau hinh mang LAN hinh
sa0, toan mang va hub dugc dung dé thong tin gitra hai d6i twong, Phan nay
dugc trinh bay chi tiét trong chuong mang LAN.

Amplitude
T_ Bandwidth =5
|
0 N/4 N/2  Frequency
Digital: bit rate N Digital: bit rate N Digital: bit rate N Digital: bit rate N
Iﬂ I ﬂ I':l 1 1 ﬁ | D LI | G I 0 ] | D 1 | I
] ] I 1 ] | 1 | I I 1
—— —— b [ + d
I 1 I L | I | | | |
e he) L LA A F/W\.
5 e [ =
| i N N =i
Analog:f=0,p =180 Analog: f=N/4,p=180 Analog:f=N/2,p=180 Analog:f=N/4, p=270
Digital: bit rate N Digital: bit rate N Digital: bit rate N Digital: bit rate N
Iliﬂlﬂl lilnllll Illl.llﬂl I1!1III
—1 ! f \ —T1 ~—TT
h I 'l L Il L L L 1 1 L
I | I 1 1 | 1 | | 1 | 1
Ll e e L] L} i L} ﬂ ¥ L} i L]
| ] I 1 1 | I 1 | 1 | | el ]
I ] y‘l\:\: |
! T T I L T I
I [} | | | I | [ | i [ ! J !
Analog:f=N/4,p=90 Analog:f=N/2,p=0 Analog:f=N/4,p=0 Analog:f=0,p=0
Hinh 4.20
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Amplitude
P Bandwidth = 3N
E =
' l I 1 I .
0 N/4 N/2 3N/4 3N/2 SN/4 5N/2  Frequency
Digital: bit rate N Analog: f=N/2 and 3N/2

Analog: f=N/2 Analog: f=N/2, 3N/2, and 5N/2

Hinh 4.21

Ghi chii: Khi truyén dén trén dai tn co s¢, bang thong can thiét la
ti 1€ va1 toc do bit (bit rate); néu ta muodn truyén bit nhanh hon, thi can
phai c6 bang thong rong hon.

Bit Harmonic Harmonics Harmonics
Rate 1 b2 L
n =1 kbps B =500 Hz B=1.5kHz =2.5 kHz
n =10 kbps B =5 KkHz B=15kHz B=25kHz
n = 100 kbps B =50 kHz B =150 kHz =250 kHz
Vidu 22:

Tim bang thong can co cua kénh truyen thong tan 50 thap néu can
g0 vai toc d6 1 Mbps dung phuong phéap truyén trén dai tan co so.

Giai
Loi giai con tuy theo mire chinh xac can co:
a. Bing thong toi thiéu, 1a B = (to¢ dd bit)/2, tirc 1a 500 KHz

b. Tét hon thi ding hai bac mot va bac ba, tic 1a B = 3 x S00KHz
=1,5 MHz
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c. Tot hon nira 1a hai bac mot, bac ba va bac nim, B = 5 x 500
KHz = 2,5 MHz

Vi du 23: Ta dung hai kénh thong tan so thap c6 bang thong 1a 100
KHz, cho biét toc do truyén bit to1 da 1a bao nhiéu?

Giai
Toc do truyén bit t6i da co thé dat duoc néu ta dung séng hai bac mot.
Toc do bit 1a 2 x (bang thong hién c¢6), tirc 1a 200 Kbps.
Amplitude

.-
f, Bandpass channel f, Frequency

Hinh 4.22

Ghi chii: Néu kénh dang truyén la kénh thong dai, ta khong thé
truyén tin hiéu s6 qua kénh truc tiép dugc, ma can chuyén doi sang tin
hiéu tlr{mg tu treoc khi truyén.

lnput digital signal Dutput digital signal

«.» Digital/analog Analog/digital »
\’ converter converter h—

Input analog signal bandwidth Available bandwidth Output analog signal bandwidth

f f fi f
=i e J =i
.l “ U_H U H,H E H u .U_tf Bandpass channel “ “ b,u U U,U U d H U,h

Input analog signal

Input analog signal

Hinh 4.23

Vidu 24:
Mot vi du vé truyén dan bang rong ding phuong phap diéu ché 1a
truong hop goi tin hiu tir may tinh qua day thu¢ bao dién thoai, la duong

no1 tr may thué bao dén tnn;:, dai. Cac day nay duogc thiét ké dung cho
truyen thoai voi bang thong rat han ché. Kénh truyén dugc xem la kénh
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truyén théng dai. Ta can chuyén déi tin hiéu so tir may tinh thanh tin hiéu
tuong tu, va goi nhu tin hiéu am tan. Ta can thiét lap hai bo chuyen d6i
dé chuycn tin hiéu s6 sang tuong tu khi gai di va nguoc lai tai dau thu.
Bo chuyén d6i nay duoc goi 1a modem va sé nghién ciru ky trong chuwong
modem

Vidu 25:

Vi du thir hai la hé thnné, dién thoai so di ~dong (digital cellular
telephone). Pé nhan dugc tot, dién thoai di dong s6 chuyén tin hiéu thoai
tuong tu thanh tin hi¢u s0. Mac du bang thnng dugc qui hoach cho dién
thoai di dong 1a rat rong, ta van khong the g0i truc tiép tin hiéu s6 nay ma
khﬂng chuyén d6i. Ly do la kénh truycn gilra nguoi goi va ngudi dugc
goi lai c6 dang kénh thong dai, nén nhat thiét phai chuyén doi tin hiéu
thoai dang so sang tin hiéu twong ty dang hon hop trude khi goi di.
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CHUONG 5
MA HOA VA PIEU CHE

Conversion
methods

| Digital/Digital I |m1alogf'[}igital| | Digital/Analog I | Analog/Analog I

Hinh 5. 1

5.1 CHUYEN POI DIGITAL - DIGITAL

» Khai niém: Lhuyen doi (Ma hoa) 56-s0 12 phuong phap biéu dién
dir liéu s6 bang tin hiéu so.

Vi du: khi truyén dir liu tor may tinh sang may i, dir li¢u gdc va
du l1icu tmycn déu & dang s0.

> Dic diém: cac bit ‘1’ va ‘0’ duoc chuyén doi thanh chudi xung
dién ap dé c6 thé truyén qua dudng day.

> So do khéi:

01011101 Digital/Digital l
encoding

Hinh 5. 2

v

» Phan loai: unipolar (Ma don cuc), polar (Ma cé cuc), bipolar (Ma

ludng cuc).
Digital/Digital
encoding

| Unipolar I | Polar I | Bipolar I

Hinh 5.3

5.1.1 Unipolar- Ma don cuc

e Ladang ma héa don gian nhat (nguyén thiy-ra doi dau tién).
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e Mot muc dién ap biéu thi cho bit ‘0’ va mot muc dién ap khac biéu
thi cho bit “1°.

Vi du: Bit ‘0’ 0 volt va ‘1’>+V volt (+5V, +9V...).; Ton tai
trong mot chu ky Bit

Vi du 1: Cho 1 chudi bit 01001110, hdy biéu dién chudi bit nay
dudi dang ma Unipolar (don cuc).

Ampzmde
o 14{o0dio0o 1 1 1 0
N . ﬁ%_" Time

» U diém: don gian va chi phi thap.
» Khuyét diém: Téon tai dién ap mot chiéu (DC) va bai toan dong bo.

- Thanh phan DC: Tri trung binh cua ma don cuc khac khong, tao
ra thanh phan dién ap DC trén duﬂnb truyen Khi tin hi¢u ton tai thanh
phan DC, khong thé di xuyén qua méi trudng truyen.

- Kha nang dongz, bd: Khi tin hiéu truyen c6 gia tri khong thay doi,
may thu khong thé xac dinh dugc thoi gian ton tai cua mot bit (Chu ky
bit). Hudng giai quyét co the ding thém mot day dan dé truyén tin hiéu
dﬂn;:, y b giup may thu biét v& chu ky bit.

5.1.2 Polar

» Khai niém: ma hoa polar dung hai mirc dién ap: mgt mirc c6 gia tri
duong va mot muc ¢6 gia tri am, nham giam thanh phan DC.

» Phan loai: NRZ, RZ va Biphase.

e NRZ: NRZ-L (nonreturn to zero-level: Cong COM RS232) va
NRZ~-I (nonreturn to zero — invert)

e RZ (return to zero).

e Biphase: Manchester (dung trong mang ethernet LAN), Manchester
vi sai ( thuong duoc dung trong Token Ring LAN)

5.1.2.1 NRZ
» Dic diém: Tin hiéu co gia tri la dwong (+V) hodc am (-V).
> Phan loai: NRZ — L (Cong COM RS232) va NRZ — 1
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a. NRZ-L

+ Dic diém: Bit ‘0'>+V (43V, 45V, +15V..); Bit ‘1’ -V (-3V,
5V,-15V..)

Vi du 2: Cho chudi 01001110, hay biéu dién chudi bit nay dudi
dang ma NRZ — L.

A

NRZL .y P 1 0 0 1 1 0

]

Tt

Hinh 5. 4

» U'u diém: Thanh phan DC giam hon so véi ma don cuec.

» Khuyét diém: Bai toan dong bd: Khi tin hiéu truyén c6 gid tri
khong thay d6i, may thu khong thé xac dinh dugce thoi gian ton tai cua
mot bit (Chu ky bit). Huong giai quyét co thé lam dung thém mot day
dan dé truyén tin hiéu dong b giip may thu biét vé chu ky bit

b. NRZ -1

> Dic diém:

e Gap bit ‘1’ = s€ dao cuc dién ap trude do.

e Gap bit ‘0’ = s€ khong dao cuc dién ap trude do.
(Bit dau tién co thé gia st duong hoac am)

Vi du 3: Cho chudi 01001110, hay biéu dién chudi bit nay dudi
dang ma NRZ — I. Gia st ban dau dién ap duong.

A Bién do NRZ-] _
o 1 0 o0 1 1 1 0
+V
‘ S
—
i :
) r
Dao cuc dién ap vi
bit ké tiép la ‘1°
Hinh 5. §

e Uu diém hon NRZ - L vén d¢ dong bo da duoc giai quyét khi gip
chuoi bit 1 Lién tiép.
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5.1.2.2 RZ
> Pic diem:
e Bit ‘0’ Nira chu ky dau cua bit 1a dién ap -V va nira chu ky sau
cua bit la dién ap OV.

e Bit ‘1’2 Nura chu ky dau cta bit 1a dién ap +V va nira chu ky sau
cua bit 1a dién ap OV.

X |

Hinh 5. 6

Vi du 4: Cho chudi 01001110, hay biéu dién chudi bit nay dudi
dang ma RZ.

Value

o i 1 f o i o i 1 i o1 i1 i o0
+V - S T - - S S

Time

==V

[ Céac su chuyén déi nay co thé sir dung dong bé bit )

Hinh 5. 7

> Uu dié{m: Giai quyél van dé dé‘rng bo cho chudi bit ‘1’ hodc chudi
bit ‘0’ lién tiép.

> Khuyét diém: C6 bang thong rong hon (dai tan s6 1ém). Co6 ba mirc
dién ap.

Tuy nhién, ta sé tl}ﬁy day la phuong phap hi¢u qua nh\ét, (Mot phuwong

phap ma hoa tin hiéu so tot phai co dw phong cho ché do dong bo)
5.1.2.3 BIPHASE

» Pic diém:

e Ton tai dién ap +V va -V trong 1 bit.

e Thanh phan DC bang zérd.

e Phuong phap dong bo hoa tot.
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» Phan loai: Manchester va Manchester vi sai.

Manchester

Bit ‘0’=>Nira chu ky dau cua bit la dién ap +V va ntra chu ky con
lai 1a dién ap -V

Bit “1’>Nura chu ky dau cua bit 1a dién 4p —V va nira chu ky con
lai 1a dién ap +V

Manchester vi sai

Gap bit ‘0’ sé dao cuc dién ap trudce do.

Gap bit *17 s€ gitt nguyén cuc dién ap trude do.

Ludn ludn co su thay doi dién ap tai gitta chu ky bit.

Vi du 5: Cho chudi 01001110, hay biéu dién chudi bit nay dudi

dang ma Manchester va Manchester vi sai. Gia sir ban dau dién ap duong.

Amplitude
[ Zero 15 _I_ One is J_ J

&
0 i 1 3 0 % 0 i 1 1 1 i 0

+V ’ ‘ ' : i ' ; .
: : : : : Time
Manchester : ; : ; —

v — | = = = =
: Time
Manchester vi H H : ; i 5

Vi bit ké tiép 1 bit 0

Hinh 5. 8

> Uu diém: Céc vi tri gitra chu ky bit cho phép tao dong bo. Thanh
phan DC triét tiéu.
5.1.3 BIPOLAR (Ludng cuc)

>

Pac diém: Dung ba muc dién ap: duong, am, va zéro (0 volt).

» Phan loai: AMI, B8ZS va HDB3

| Bipolar I
AMI | B8 ZS I | HIDB3 I

Hinh 5. 9
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5.1.3.1 AMI (Alternate Mark Inversion)
> Pic diem:
e Bit ‘0’=> 0 Volt.
e Bit ‘1’ dién ap -V hodc + V luan phién (T6n tai 1 chu ky bit).

Vi du 6: Cho chudi dit liéu 01001110, hay biéu dién chudi bit nay
dudil dang ma AML

Amplitude
o ¢ 1 i o ¢+ o i 1 i 1 i 1 i o0 i
\ /4 . Time
NS/ ==
( The 1s are positive and negative alternately )

Hinh 5. 10

Bién thé cua phwong phap nay dwoc goi la gia tam nguyén
(pseudo-ternary) theo do cac bit 0 lan lwot nhan cac gia tri dién ap
dwong va am.

» Uu diém:

- AMI lam triét tiéu thanh phan DC cua tin hiéu

- Pong bd dbi véi chudi cac gia tri bit <17 lién tiép.

> Khuyét diém:

- D& mat déng bo ddi voi chudi cac gia tri bit “0” lién tiép.
5.1.3.2 B8ZS (Bipolar 8- Zero Substitution)

> Pic diém:

e Bit ‘1’ dién 4p -V hodc + V luan phién (Ton tai 1 chu ky bit),
dao cuc dién ap trudce do.

e Bit ‘0’ = dém so bit ‘0’ lién tiép:
Néu khong phai 1a nhom 8 bit ‘0’ 1ién tiép s& ma hoa la 0 Volt.
Néu 1a 8 bit 0 lién tiép s& ma hod nhu sau:
+00000000> + 000 +- 0-+ (+> +V: - -V)
- 00000000 > - 000 - + 0+ (+> +V;-> -V)
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Chirong 5: Ma hod va diéu ché

+ 0 0 0 0 ] 0 0 ] - 0 0 0 0 0 0 0 0
(a) QL will change to (b) JL will change to

Vi du 7: Cho chudi 10000000000100, hay biéu dién chudi bit nay
dudi dang ma B8ZS. Gia su bit ‘1’ dau tién co6 dién ap duong.
Amplitude

A
i 0 8 6.8, 6.0 60808 o0 -8 .0

! 1 — — -

Hinh 5. 11
5.1.3.3 HDB3 (High-Density Bipolar)
> Pic diem:

e Bit 1 = dién ap -V hoac + V luan phién (Tf}n tai 1 chu ky bit), dao
cuc dién ap trudc do.

e Bit 0= dém sd bit 0
Néu khong phai 1a 4 bit ‘0’ lién tiép s& ma hoa 1a 0 Volt.

Néu 1a 4 bit <0’ lién tiép thi s& tinh tong s6 xung (+ hoic -)
La s6 1&: #0000 >+000+
La s6 chin: +0000 =>+-00-

-0000 =2 -+00+
+ 0 0 0 0 -| O 0 0 0
+ 0 0 0 + -] 0 0 0 -
(a) Ifthe number of 1s since the last substitution is odd
- 0 0 0 0 - 0 0 0 0
+] -] 0] 0| - - 1 0O 0] +

(b) Ifthe number ofls since the last substitution i1s even

Hinh 5. 12
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Vi du 8: Dung ma HDB3, ma hoa ludng bit 10000000000100, biét
bit ‘17 dau tién la dién ap duong.
Amplitude

A
1. 0 _0_ 0 _0_ 0O O 0 _ 0, 0 _0_ 1 _ 0_ 0

Time
-

Hinh 5. 13

Vidu 9: Cho I chuoi nhi phan 10 bit <0’ lién tiép, hay biéu dién
chuoi  bit nay dwoi dang cac ma Unipolar, NRZ-I, NRZ-L, RZ,
Manchester, Manchester vi sai, AMI, B8ZS, HDB3. Gia sur dién ap trwoc
10 bit nay la dwong va 56 bit 1 la s6 chan.

0 0 0 0 0 1] ] 0 0 0
Ma don cure A

-
MNRZ-L A 0 0 0 . 0 0 0 0 é 0 0 0
%
Thit t
L H -
il
NRZ-I A 0 0 0 0 0 0 0 0 0 0
.'\."
Thit ' ' t
| I | | E | -
g
i 0 0 0 0 ] ) 0 0 (1] [}
RZ :
| 1
v
(0 0 0 }] 0 1]
M.:nc‘hc::lur
1
- J h—
0 0 0 0
.I.
Manchester ;
Visail -

Hinh 5. 14
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5.2 CHUYEN POI ANALOG - DIGITAL
Khi ta can roi rac héa tin hiéu twong tu.

Vi du: nhu khi goi tin hi¢u thoai qua duong day dai, do tin higu )
co tinh chong nhicu tot hon so voi tin hi¢u twong tu (analog).

» Khai niém: chuyén doi tuong ty - s6 (sO hoa tin hiéu tuwong tu) 1a
qua trinh chuyén tin hiéu tuong tu thanh luéng tin hiéu s6. Hoac (biéu dién
cac thong tin co trong tin hi¢u lién tuc thanh chuoi cac tin hiéu so6 1, 0).

» Muc dich:

e Giam thiéu khoi lugng 16n cdc gia tri trong thong tin cua tin hi¢u
tuong tu dé ¢ thé duoc biéu dién thanh luong tin hiéu s6 ma khong
bi that thoat thong tin. codec (coder — decoder).

e Chong nhiéu.
e Déxuly.
> So do khoi:

Analog/Dhgital
M Conversion : T
> (codec) l—l I I I_I >
Hinh 5. 15

Chu y:
e (o thé sir dung bat ky dang tin hiéu s6 nao trong muc 5.1

e Khong lam that thoat hay lam giam chat lugng tin.

5.2.1 PAM (Pulse Amplitude Modulation —Diéu ché bién d¢ xung)

» PAM: Liy mau va tao ra chudi xung- Budc dau tién cho viéc
chuyén doi tuong tu - sb

Am2]irude Amplitude

\/ Time Time

a. Analog signal b. PAM signal

Hinh 5. 16
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> Diéu kién 1ay miu (sampling rate)

Theo dinh ly Nyquist, toc dé lay mau phai lon hon hodc bang hai
lan tan sé cao nhat cua tin hiéu.

S5 22 fimax
Chu kp lay mau: Ts =1/fs
PAM khong duoc dung trong thong tin s6 vai ly do la tuy da roi rac
hoa nhung tin hiéu PAM cling chira qua nhiéu thanh phan bién do voi cac
gia tri khac nhau (van con l1a dang tuong tu).
5.2.2 PCM (Pulse Coded Modulation - Diéu ché xung ma)
» Khai niém: PCM la qué trinh chuyén tin hiéu PAM sang tin hiéu so.
» Cic bude thue hién PCM: gém bon budce:
e Lay mau va giit (PAM).
e Luong tir hoa.
e Ma hoa nhi phan.
e Mai hoa s6 - s6.
» PAM: lay mau va giir (theo dinh Iy Nyquist)

Amx Ltude Amplitude

U Time Time

a. Analog signal b. PAM signal
Hinh 5. 17

» Lugng tir hoa (quantilization): la phuong thirc gan gia tri bat ky
ctia tin hiéu (sau khi lay mau) vé mot mirc da duoc dinh san.
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Chwong 5: Ma hoa va diéu ché

Ampleede

Tin higu PAM 43 dwoc

lrgrng tir
Amplitude Amplitude
4 A

f\ -.
V Time Time

a. Tuong b

Hinh 5. 18

. PAMs imal

- Ma ho4 nhi phan: Chuyén mdi mau luong tir thanh 1 t6 hop nhi phan.
So6 bit cho 1 mirc= logs[tong s6 mirc luong tir)
Vi du: C6 256 muc luong tir, suy ra SO bit cho 1 mirc: log,[256]=8
Vi du: Moi gia tri dugc c11uyén sang gia tr1 bay bit nhi phan tuong
irng, bit thir tAm nham biéu thi dau.

Amplimde

s = Tin hiédu PAM da duoc
_1on - #u Iuwng i

+024 00011000 0I5 10001111 +125 01111101
+O38 00100110 080 11010000 +110 01101110
+048 00110000 =050 10110010 +090 01011010
+039 00100111  +052 00110110  +088 01011000
#026 00011010  +127 01111111 t077 01001101

Sign bit
tl -l

Hinh 5. 19
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- Ma hoa so- s6: Chuyén cac bit nhi phan thanh tin hiéu s6 (ma don
cuce, ludng cue....)
Vi du: phuong phap diéu ché xung ma PCM cua mot tin hiéu s6
duogc chuyén theo ma unipolar, trong hinh chi vé gia tri ba mau dau.

+024 4038 +048

.. O _nM M

Direction of transfer

Hinh 5. 20

0 0 0 0
oo

» PCM la phuong phap lay mau tin hiéu dugc dung trong 50 hoa tin
hiéu thoai trong truyén dan T-line trong hé¢ théng vién thong Bic My,
E -line trong hé thong vién thong Chau Au.

¥ s
OO0 1000001001 10
Duantization [\
f--.“.U
¥
+127
Dyagg it VD g inan |
- . 1T iF *
encoding 00 P Abd
-127 ¥
¥
h
+0z4 +038 I I I I
CRONER 1 1 (00 010 I*Illﬂl_\'
== I ] I l I I encoding
Dyire ction of trans fer I
Ampiude Highest frequency = x Hz
i Samplng rate = 2x samples/second

Time

AN

I samplng interval = 1/2x |

Hinh S. 21

Vi du 10: Tinh toc d6 lé‘iy mau (tan s6 lay mau) cua tin hiéu co
bang thong 10KHz ( tir IKHz dén 11KHz)?

Giai
fS E 2 ﬂl]’lﬂ?{

Toc do lay mau phai la hai lan tan so cao nhat cta tin hiéu,
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Chirong 5: Ma hod va diéu ché

Toc do lay mau = 2 x 11.000 = 22.000 mau/ gidy.
SO bit trong mo6i mau 1a Logs(Tong s6 mirc)
n = Log,(M)
n: 1a s6 bit trong mdi mau. ( sé nguyén )
M: la tong s6 mirc
~ Vidu 11 Lay mau tin hiéu, c6 12 mirc. Hoi can bao nhiéu bit trong
mo1 mau?
Giai
S6 bit can trong mdi mau la:
n = Log,(M)= Log,(12)= 3,17 lam tron 24

> + Toc do bit (bit rate): Sau khi c6 duoc so bit trong mau, ta can tinh
toc do bit dung cong thirc sau:

Tdc d6 bit = toc d6 1ay mau x s6 bit trong mbi mau.
Ryit= fs x n (bps: bit per second)
f.: Tan sb lﬁy mau (toc do lay mau)
n: s6 bit trong mdi mau.

Vi du 12: Can s6 héa tin hiéu thoai, tinh téc do bit, gia sir ¢6 8 bit
trong moi mau? Gia su tin hi¢u thoai ¢6 tan so cuc dai la 4 KHz.

Giai
Téc d6 lay mau = 4000 x 2 = 8000 mau/giay.
Téc d6 bit duoce tinh theo:

Téc do bit = Toc do 1dy mau x so bit trong moi mau = 8000 x 8 =
64.000 bps =64Kbps

5.3 CHUYEN POI SO-TUONG TU (Piéu ché sb)

» Khai niém: Diéu ché s6 1a qua trinh thay d6i mot trong cac dic
tinh (bién d9, tan so, pha) cua tin hiéu song mang (di€u hoa, sin) dya trén
thong tin cua tin hiéu s6 (1 va 0).

> Ly do diéu ché sé:

¢ Khi truyén dir lidu tir mot thlet bi s6 A sang mot thiét bi s6 B dung
duong day dién thoai, vo tuyen Hoac khoang cach truyen Xa.
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Day dién thoai la1 mang tin hiéu twong tu, nén phai chuyén doi tin
hiéu s6 sang tin hiéu tuong tu.

e Ghép kénh.
» So do khoi

Digital/Analog
T r—l | m " modulation l:b %‘

Hinh 5. 22

» Phan loai:
Tin hiéu sin dugc dinh nghia tir ba dac tinh: bién do, tan sO va goc pha.
Trong truyén s6 liéu, ta quan tim dén cac phuong phép sau:
e ASK (amplitude shift keying): diéu ché so bién do, khoé dich bién do
e FSK (frequency shift keying): diéu ché s tan sd, khoa dich tan s6
e PSK (phase shift keying): diéu ché sb pha, khoa dich pha

Ngoai ra con ¢6 phuong thire thir tu la QAM (quadrature amplitude
modulation) la phuong thirc diéu ché rat hiéu qua dung trong cac modem.

Digital/Analog
modulation

| ASK I FSK PSK

| OAM e

Hinh 5. 23
> Cac yéu to ciia diéu ché so
C6 hai yéu td quan trong diéu ché s6: Toc dd bit/baud va tin hiéu
song mang (sin).

e Toc dd bit (Ryi): 14 s6 bit duoc truyén trong mét giay (bps: bit per
second)

e Tbe do baud (Ry.yd=Npaug): 12 s6 don vi tin hiéu truyén trong mot
gidy (baud/s)
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Pon vi tin hiéu la moét tin hiéu song mang (sin) da chira tin hiéu so
(c6 thé mang mot bit, hai bit, ba bit...)

A.I'Ilplill.ldﬁ Bitrate : 5 Baud rate : 5
4 | bit I bt | bit | bit 1 bit
n H 1 H n H 1 H n H
| AR | mumumuri ime
| baud | baud | baud | baud | baud
- 1 second tl
Amplitude Bit rate : 10 Baud rate : 5
& 2 hits 2 hits 2 bits 2 bits 2 bits

o0 ., 10 . 10 11 00

| baud : i 1 baud i 1 baud

| second ‘-‘-I

Hinh 5. 24

Y nghia toc dé baud nham xéac dinh bing thong can thiét dé truyén
tin hiéu.

Tdc do bit = toc do baud x so bit trong mét don vi tin hidu
Rpit= Rpaua X N
Vi du:
e Baud tuong tu nhu xe, con bit twong tu nhu nguoi trong xe.
o Mot chuyén xe chd mdt hodc nhiéu ngudi.

e Néu 1000 xe di chuyén tir diém nay sang diém khac chi chd mot
nguoi (Vi du lai xe) thi mang dugc 1000 nguoi,

e V{150 xe trén, mo1 xe cho bon nguot, ta van chuyén duoc 4000 nguon.

e SO xe la don vi luu thong trén dudng, tire l1a tao nhu cau vé do rong
cua con duong.

Noi cach khac, toc do baud xéc dinh bing thong can thiét, chir
khong phai toc do bit.
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Vi du 13: M6t tin hiéu twong tu (séng mang) mang bon bit trong
don vi tin hiéu. Gia st c6 1000 don vi tin hiéu dugc truyén trong mot
giay, hay xac dinh toc d0 baud va toc do bit.

Giai
Toc do baud = s6 don vi tin hiéu trong 1s = 1000 baud/giay

Tbc dd bit = toc do baud x so bit trong mot don vi tin hiéu =1000 x
4 = 4000 bps.

Vi du 14: Cho toc do bit cua tin hi¢u la 3000 bps. Gia su moi phan
tir tin hi€u mang sau bit, hay tinh toc do baud.

Giai
Téc do baud = tdc do bit/ sb bit trong moi phﬁn tu tin hiéu = 3000/6
=500 baud/giay
» Tin hiéu séng mang (carrier signal):

e Trong truyén dan analog, thiét bi phat tao ra tan sé song cao tan
[am nén cho tin hiéu thong tin. Tin hiéu nén nay duoc goi la song
mang hay tan s6 song mang (dang diéu hoa, sin).

e Thiét bi thu dugc chinh dé thu tan sé song mang, trong d6 ¢ tin
hiéu s6 da duoc diéu che.

e Tin hiéu mang thong tin dugc goi la tin hi¢u diéu ché.

5.3.1 ASK (amplitude shift keying: diéu ché so bién do)
» Khai niém: La qua trinh cac bit *1” va ‘0’ lam thay d6i bién d6 cua
tin hiéu song mang (tan so va pha khong thay doi).
Vi du:
‘0" Ve ()=Vem sin(afut+180°%); Ton tai trong mot chu ky bit
‘1’2 veo(t)=Vema sin(2uft+1 80"): Ton tai trong mot chu ky bit
Gia st Vem2 > Vemi;

~ Vidu 15: Cho mot tin higu s6 01010, toc d9 bit 1a 5 bps, dugc dicu

ché bang phuong phéap ASK; Tan s6 song mang .= 20Hz. Bién do doi
vol bit ‘17 1a 5V, bién do doi voi bit ‘0 1a 2V. Pha ban dau cua song
mang la 180",

a. V& tin tin hiéu ASK.

b. Tin hiéu ASK c6 phai Ia tin hiéu diéu hoa hay khong? Giai thich.

¢. Tinh toc d6 Baud.
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Chirong 5: Ma hod va diéu ché

Giai
a. V& tin tin hiéu ASK.

‘0’ vei(t)=2. sin(27.20t+180") V; Ton tai trong mot chu ky bit
‘172> vea(t)=5 sin(2m.20t+180") V: Ton tai trong mot chu ky bit
Chu ky bit Ty=1/ Ry=1/5 = 200ms

Chu ky song mang T=1/ £=1/20 = 50ms

Vay Ty=4 T. > mot chu ky bit chira bon chu ky séng mang

;“Iﬂnpljtude Bitrate : 5 Baudrate : 5

L I bit I bit | but l bu 1 bit
u . 1 L u H 1 : u

1 baud 1 baud 1 baud 1 baud 1 baud

I second '-=|
Hinh 5. 25

b. Tin hiéu ASK khong phai la tin hiéu diéu hoa. Vi ¢6 hai bién d.
¢. Tdc d6 Baud: Npyug = Rpaua= 5 baud/s
» Khuyét diém: ASK thuodng rat nhay cam véi nhiéu bién dé.

Nhiéu nay thwong la cdc tin hiéu dién ap xuat hién trén duong day tir
cac nguon tin hi¢u khac anh huong duogc 1én bién do cua tin hi¢u ASK.

Phuong phap ASK thong dung va duoc goi la OOK (on-off
keying). Trong OOK, c6 mot gia tri bit twong dwong voi khong c¢o dién
ap. Diéu nay cho phép tiét kiém dang ké ning luong truyén tin.

Amplitude Bit rate : 5 Baud rate : 5

A b | bit ! bit ! bit I bit
0 : 1.0 .1 .0

| baud | baud 1 baud | baud 1 baud

+ | second =|
Hinh 5. 26
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> Bing thong ASK: C6 v6 s6 tan s6 (khong tuan hoan). Séng mang
fc & gitra, cac gia tri fc — Npaua/2 va fc + Npaua/2 O hai bién.

Amplitude

Minimum bandwidth =N, .4
E.
tl-.' = N|1i|1lda2 ﬂ f thud"'lz

Hinh 5. 27
Bing thong can thiét dé truyén tin hiéu ASK dugc tinh theo cong thirc sau:
BW = fuax — fmin = (f¢ + Npaud/2) — (f¢ — Npaud/2
= Nbaud = Rpaud
Trong do: BW: bang thong [Hz]
Riauds Noaud: toc @0 baud [baud/s]

~ Viy bing théng t6i thidu cin cho qué trinh truyén tin hiéu ASK
bang toc do baud (1 huong - trén duong day).

Thuc t& BW = (1 +d) Npaud
d: 1a thira s6 lién quan dén diéu kién duong day (c6 gia tri bé nhat 1a 0)

Vi du 16: Cho mot tin hi¢u s6 01010, toc d6 bit 1a 5 bps, duge dicu
ché bang phuong phap ASK. Tan sb6 song mang f,= 20Hz. Bién do doi

vai bit ‘1’ 1a 5V, bién do ddi voi bit ‘0’ 1a 2V. Pha ban dau cua séng
mang la 180°.

a. Tinh tc d6 Baud.
b. Tinh bang thong cua tin hiéu ASK trén.
c. V& pho cua tin hiéu ASK trén.
Giai
a. Tinh tdc d6 Baud.

Bitrate : 5 Baudrate: 5

Amplitude
1 bt 1 bit 1 bit | bt 1 bit
0 . 1 . 0 . 1 . 0
: ] Time

R NNAN f"i
VAVAVAY; VAVAVAYA

| baud 1 baud | baud | baud | baud
| second :I

Hinh 5. 28
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Tin hiéu ASK, Ryaud= Ruii=5 baud/s
b. Tinh bang thong cua tin hiéu ASK trén.
BW = Ryaue=5 (Hz);
¢. V& pho cua tin hiéu ASK trén.

Amplitude
- S Bang théng

- -
Frequency

"l” (Hz)
20

1755 295

Hinh 5. 29

> Bing thong hé thong truyeén tin hiéu thay doi theo ché do truyeén:

e Duong day c6 mot hudng truyén (ché d6 don cong): bang thong
cuia duong day t6i thiéu bang bang thong cua tin hiéu

Bwhéthfmg = detr&ngdﬁy = Bwlin hi¢u-

e Duong diy c6 hai hudng truyén nhung khong dong thoi (ché do
ban song cong): bang thong cua duong day to1 thi€u bang bang
thong cua tin hi¢u

BWe théng = deuﬁng day — BWiin hicw™ BWai hudmg -
e Duong diy c6 hai hudng truyén dong thoi (ché d6 song cong):
Bwhf; théng — detru{mg diy min — 2.BWy, higu T BWhio Vs
BWhyio ve: dai tan s6 bao vé hai hudng (1y tudng bang 0)
Vi du 17: Tinh bing thong hé thdng truyén tin hiéu ASK véi te do
bit 1a 2 Kbps. Ché do truyén dan ban song cong.

Amplitude - :
P Minimum bandwidth =N, .4

=

[r:'
ﬁ" — thﬁ ﬂ' +Nba ud"lr?'

Hinh 5. 30
Giai
Vihé th{":‘mg ban song cong nén: BWye thing = BWinii hung
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Vi diéu ché ASK nén Ryy = Rpaud X 1= Ryaua
Suy ra BWmﬁi huéng = Rbaud — Rhit = 2000Hz
Bing thong tdi thiéu ciia hé thong 1d BWyg néne = 2KHz.

~ Vidu 18: Cho tin hiéu ASK ¢o6 bang thong SKHz, tinh tdc do bit va
toc do baud.

Giai
Vi diéu ché ASK nén Ryt = Ryaud
Ma BWask = Rpaud;
Suy ra téc do bit Ry =5000 bps;
Suy ra tdc do baud Ryug =5000 baud/s;

Vi du 19: Cho bang thong hé thcmg truyén ASK 1a 10 KHz (1 KHz
den 11 KHz), h¢ théng truyén song céng. Gia str khong c6 khoang trong
tan s6 giira hai huéng (BWhse ve=0).

a. Tinh bang thong ctia moi hudng.
b. Tinh tan s6 song mang mdi hudng (hudng thudn va hudng nghich).
c¢. V& phd ASK cua hé thong.

Giai
a. Tinh bang thong ctia moi hudng.
Do hé thong ASK song cong nén BWhe théng = 2. BWmsi huéng
Suy ra BW i hueng = (1/2). BWhe iéng= 10KHz / 2 = 5KHz = 5.000 Hz
b. Tinh tan s6 séng mang mdi hudng (Hudng thuan va hudng nghich).
Tan s6 song mang 14 tan s giira:
+ Hudng nghich (tan so6 thap):

Amplitud
AnlpIuge Minimum bandwidth =N, ,

- T
”l” Frequency

[:_.
['E. — Nl‘l?‘llld';z -II" +N1‘Ht|,|l!'lr2

Hinh 5. 31

fchlr&ng nghich = fmint (1/2). BW i huéng — 1.000 + 5.000/2 = 3500 Hz

+ Hudng thuén (tan so cao):
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Amplitude 5 s ;
P Minimum bandwidth =N,, 4

”I" Frequency
te

E" - Nh.‘l udf'Jz E + Ni‘raml""z

|<

Hinh S. 32

_ﬁ:‘ hwomg thudn :_ﬁrim' g (11"’2) meﬁi hurdng =11.000 - 50001"{2 = 8500 Hz
¢. V& phd ASK cua hé thong

Amplitude
f-(backward) fe(forward)

Frequency
1000 3500 6000 8500 11.000

Hinh 5. 33

5.3.2 FSK (frequency shift keying)
~» Khai niém: La phuong phap ma tan sO cua tin hiéu song mang thay
do6i dé biéu dién cac bit ‘17 va ‘0’ (bién do va gdéc pha khong thay doi).
Vi du:

Bit ‘0’=> Gng voi séng mang v (t) = Ven sin(2nf.,t+180%); Ton tai
trong mot chu ky bit

Bit ‘1’ g voi song mang veo(t) = Ve sin(2nf.,t+180"): Ton tai
trong mot chu ky bit

Gi-’:i Sl:l' fc'? g fc];

Vi du 20: Cho mét tin hiéu s6 01101, toc do bit 1a 5 bps, dugc diéu
ché bang phuong phap FSK. Bién do song mang 1a 5V, tan s6 doi voi bit
‘1’ 12 20Hz, tan s d6i vai bit <0 1a 10Hz va pha ban dau cua song mang

la 180",
a. Vé tin tin hiéu FSK.
b. Tin hiéu FSK c6 phai 1a tin hiéu diéu hoa hay khong? Giai thich.
c. Tinh toc do Baud.
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Giai
a. V€ tin tin hiéu FSK
‘0’ vei(t)=5sin(2r.10t+180") V; Ton tai trong mot chu ky bit
‘1’2 vea(t)=5sin(27.20t+1 SOD) V: Ton tai trong mot chu ky bit
Chu ky bit Ty=1/ Ry=1/5 = 200ms
Chu ky song mang bit ‘0’; T.=1/ £.,;=1/10 = 100ms
Chu ky song mang bit ‘17; To=1/ f.,=1/20 = 50ms

Vay Ty= 2T;; =4Tc = mot chu ky bit chira hai chu ky song mang
fc1 va chira bon chu ky song mang fo,.

) Bitrate : 5 Baudrate : 5
Amplitude
& | bit | bit | bit | bit 1 bit

Time
—

| baud é 1 baud E 1 baud ; 1 baud E 1 baud

h 4

| second

Hinh 5. 34

b. Tin hiéu FSK khong phai 1a tin hiéu diéu hoa vi tan sé thay déi.
¢. Toc do Baud:
Mot don vi tin hiéu mang 1 bit nén Ry = Ryaug

Sll}’ ra Rbﬂmj: 5 baud/s

» Biing thong cia FSK: Pho FSK chinh 1a t6 hop cta hai phdé ASK

tip trung quanh hai tan sé: f¢; (bit 0) va e (bit 1).
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BW = fiax — finin

BW = fco + (1/2)Rpaud [ for- (1/2)Rpaug |

BW =/fcs - fo1r/+ Roaud = Af + Npaua= Af + R
BWgsk = AT+ Rpaud; BWask =Rpaud;

Af: Do léch tan s6 cua hai song mang

Nbaud = Rbaud: Toc do baud

Ryit = Rpaud

Vi du 21: Cho mét tin hiéu s6 01101, toc d6 bit la 5 bps, duogc diéu

ché bang phuong phap FSK. Bién d¢ song mang la 5V, tan s6 doi voi bit
‘1" 1a 20Hz, tan s6 ddi vai bit <0’ 1a 10Hz va pha ban dau cta séng mang

14 180°.
a. Tinh toc d6 Baud.
b. Tinh bang thong cua tin hi¢u FSK trén.
c. V& pho cua tin hiéu FSK trén.
Giai:
a. Tinh toc d6 Baud.
Rbaud = Ruit = Sbaud/s
b. Tinh bang thong cua tin hi¢u FSK trén.
BWgsk = Af + Rpua= 20 - 10+5 = 15Hz
c¢. V& pho cua tin hiéu FSK trén.
AmE!itude

Hz

7,5 10 22.5
Hinh 5. 36

» Uu diém FSK so véi ASK: FSK trdanh dwoc hau hét cac dang nhiéu
bién do.
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> Khuyét diém FSK so véi ASK: Néu cung mét toc do bit thi bing
thong FSK lon hon bang thong ASK.
Vi du 22: Tinh bang thong nho nhat cua hé thong FSK, biét toc do
bit 2Kbps, ché do truyén dan ban song cong va cac song mang cach nhau
3KHz.

Giai:
Rpir = 2Kbps; Af = 3KHz; ban song cong
Vi hé thong truyén ban song cong nén:
BW ¢ théng= BW éi hueomg=Af + Rpaua
e Trong FSK, Ryt =Rpaud; suy ra Ryaug = 2000 baud/s
¢ BWyming = Af + Rpaua = 3.000 + 2.000 = 5.000 Hz =5 KHz

Vi du 23: Tinh toc dd bit cuc dai cua tin hi¢u FSK néu bang thong
cua hé thong la 12KHz va dd 1éch tan s6 cua gitra hai song mang it nhat
la 2KHz, ché d§ truyén song cong.

Giai:
Cho FSK; Afpnin = 2KHz; song cong; BWs inine = 12KHz
Tinh Rpit max ?
Vi hé thong truyén song cong nén: BW thing = 2.BW i heimg
Suy ra: BW6i neome= (1/2)BW g théng = 12KH2/2 = 6KHz= 6.000Hz
Ma trong FSK, bang thong duoc tinh theo cong thirc
BW sk = BWai tunimg = AT+ Roaud;
Trong FSK, Ryii = Ryaud.
Suy ra:
Roi™ BWéi huome = Af
Ruit Max = BW i hueomg = Afmin= 6.000 — 2.000 = 4.000 bps =4 Kbps
Vay tdc do bit cuc dai cua tin hiéu FSK 1a 4 Kbps.

5.3.3 PSK (phase shift keying)

» Khai niém: Pha cua song mang thay d6i dé biéu dién céac bit 1 va
‘0’ (bién d6 va tan sb khong doi).

Vi du:
‘0’2 vi(t) = Vem sin(2nﬁ;t+ﬂﬂ); Ton tai trong mdt chu ky bit
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‘1’2 vea(t) = Vem sin(2af t+1 80“); Ton tai trong mot chu ky bit

Vi du 24: Cho mt tin higu s0 01101, toc do bit 1a 5 bps, dugc dicu
ché bang phucmg:, phap PSK, bién do 5V, tan sé song mang 20Hz, pha d6i
v6i bit “1° 1a 180° , pha d6i véi bit ‘0’ 1a Oﬂ

a. Veé tin tin hiéu PSK.
b. Tin hiéu PSK c¢6 phai la tin hiéu diéu hoa hay khoéng? Giai thich.
¢. Tinh toc d6 Baud.
Giai
a. Vétin tin hiéu PSK
‘0> vei(t)= 5sin(2m.20t+0") V; Ton tai trong mot chu ky bit
‘1" va(t)= 55in(27.20t+180") V; Ton tai trong mot chu ky bit
Chu ky bit Ty=1/ Ry=1/5 = 200ms
Chu ky song mang T.=1/ f=1/20 = 50ms
Vay Ty=4T. = mot chu ky bit chira bon chu ky séng mang f..

) Bitrate : 5 Baud rate : 5
Amplitude
F

1 bat I bt 1 bit 1 bit 1 bt
n H 1 H 1 H u H 1

1 baud 1 baud 1 baud 1 baud 1 baud

| second :l

Hinh S. 37
b. Tin hiéu PSK khong phai 1a tin hiéu diéu hoa vi ¢6 hai pha.
¢. Tbc @6 Baud: Npaud = Ripaud= Rpie =5 baud/s
> Bing thong ciia PSK: Giong bing thong ASK

Ampliude
Py Minimum bandwidth=N,,,

-
Frequency

tE,
ﬁ' - Nhil L.ul-'f2 i( i Nhu ,_.,,I.-'r?_.

Hinh S. 38

BW.psk = Rpaud

Niaud = Riaud: TOC do baud
87



Chirong 5: M hod va diéu ché

» Uu diém PSK (2-PSK, BPSK): khong bi anh huong nhiéu bién
do, bang thong hep (nho hon bang théng cua FSK)

BW sk = Rpaua; nhicu bién do
BWesk = Af + Rpaua; khong bi anh huéng nhicu bién do
BWpsk = Rpaua; kKhong bi anh hudng nhiéu bién do
> Gian dé trang thai pha:
0" D veu(t)= 5sin2x.20t+0°) V; ‘1’ D veo(t)= 5 sin(2m.20t+180°)

Bit Phase

0 0

.—
[ T=

1 180

Constellation diagram
Bits

Hinh 5. 39

PSK khong bi anh huong cua cac dang nh1éu tac dong nhu ASK,
dong thoi ciing khong bi anh huong cua yéu to bang thong rong nhu
FSK. Piéu nay c6 nghia 1a mot thay d6i nho cua tin hiéu clng co thé
dugc may thu phat hién, nhu thé thay vi chi dung hai thay doi cua tin
hiéu tir mot bit, ta cé thé ding véi bon su thay doi thong qua dich pha
cua hai bit.

> 4-PSK (QPSK): 4 pha, 1 pha duoc biéu dién 2 bit.

Vi du 25: Cho mét tin hiéu s6 0110101100, toc do bit 1a 10 bps,
dugc dicu ché bang phuong phap 4-PSK (QPSK), bién do 5V, tan so
song mang 20Hz. Pha dugc biéu d1en nhu sau: ‘00° pha 1a 0" ‘01” pha la
90" <10 pha la 180" 11° pha 1a 270" (-90°).

a. V& tin tin hiéu QPSK.
b. Tin hiéu QPSK c6 phai la tin hiéu diéu hoa hay khong? Giai thich.
¢. Tinh téc do Baud.
Giai
a. V& tin tin hiéu QPSK
‘00’ ve(t)= 5 sin(2.20t+0") V; Ton tai trong 2 chu ky bit
‘01’ vea(t)= 5 sin(27.20t+90")V; Ton tai trong 2 chu ky bit
10’ ves(t)= 5 sin(2.20t+180")V; Ton tai trong 2 chu ky bit
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‘11’ v(t)= 5 sin(2m.20t -90{})\"; Ton tai trong 2 chu ky bit
Chu ky bit Ty=1/ Ry=1/10 =100ms
Chu ky song mang T=1/ £=1/20 = 50ms
Vay Ty= 2T, = 1 chu bit chira 2 chu ky song mang f...
Vay 2Ty= 4T, =2 2 chu bit chira 4 chu ky song mang f...
Cho mot tin hiéu s6 0110101100

Amplitude Bit rate : 10 Baud rate : 5
+ 2 bits 2 bits 2 bits 2 bits 2 bits

01 10 : 10 : 1 : 00

AL AN
VAVAYAYi

1 baud 1 baud

e

NANL
PAUD

baud

1 baud i I baud

| second :-'I

Hinh 5. 40
b. Tin hiéu QPSK khéng phai la tin hiéu diéu hoa vi ¢6 bon pha.
c. Toc d6 Baud: Npaua = Roaua= (1/2)Rpi =5 baud/s
> Bing thong ciia QPSK: Gidng bang thong ASK

Amplitude L .
P Minimum bandwidth =N, 4

””I Frequency
72

’E . Tb""‘l:!nu.U|.l"'I2 t;_ f H[uud.l"lz

|—-1

Hinh 5. 41
BW = Rpaud
Nbaud=Rpaud: TOc d6 baud

> PU'u diém QPSK(2-PSK, BPSK): khong bi anh huong nhiéu bién
do, néu cung mot bang thong chg trude thi toc d6 cua dir liéu 16n hon toc
do cua cac phuong phap diéu ché khac.

» Gian do trang thai pha QPSK:

. 01
Dibit Phase

00 0 I

4 90 1) & * (0

10 180 J'

11 270

| = 11
Dibit Constellation diagram
(2 bits)
Hinh 5. 42
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Tuong tu, ta cing co cac phuong phap diéu ché pha khac 2" - PSK,
¢6 n bit biéu dién mot pha, khoang céach giira cac pha 1a 360°/2".

Tir d6, c6 thé phat trién 1én 8-PSK. Thay vi dung goc 90°, ta thay
d6i tin hiéu tir cac goc pha 45°, Vi 8 goc pha khac nhau, ding ba bit
(mot tribit), theo d6 quan hé giira s6 bit tao thay d6i véi goc pha la liy
thira cua hai. Pong thoi 8-PSK ciing cho phép truyén nhanh gip ba lan
so vo1 2 — PSK, nhu minh hoa ¢ hinh 5.43.

Q1o

011 001
Tribiat Phase

000 0
001 45 100 = * (1()(}
010 Q0
011 135
OO 180 101 111
101 225 110
110 270 Constellation diagram
111 il5

Tribits

(3 bits)

Hinh 5. 43

» Bang thong dung cho 2" -PSK: Bang thong tm thiéu dung cho
truyén dan 2" -PSK thi twong tu nhu cua ASK (bang toc do baud).

Bang thong toi thleu dung cho truyén dan 2" -PSK thi twong tu nhu
cua ASK, tuy nhién toc do6 bit toi da thi 16n hon nhleu lan. Tic 1a tuy co
cung toc do baud toi da gitta ASK va PSK, nhung toc do bit cua PSK
ding cung bing théng nay c6 thé 16n hon hai hay nhiéu lan nhu minh hoa
¢ hinh 5.44

Amplitude
Minimum bandwidth =N, _ 4

P—|
I, Fsmes
Ty

f&' - Nhil ud-"rz E" —Nhamfz

|-4

Hinh 5. 44

Vi du 26: Tim bing thong cua tin hi¢u QPSK(4 — PSK), v6i toc do
2Kbps theo ché do ban song cong.

Giai
Vi hé thong ban song cong nén BW/,; thing= BWméi huong= BWapsk
Diéu ché 4-PSK, mot pha (don vi tin hiéu) chira hai bit
Rpit = 2 X Rpaua; Suy ra Ryaug = (1/2). Rp;=1000 baud/s
Ma BWpsk = Rpaud; Suy ra BWgpsk = 1000Hz.
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Vi du 27: Cho tin hiéu 8-PSK co6 bang thong 5.000 Hz, tim toc do
bit va toc dg baud?

Giai:
Dicu ché 8 — PSK, mot pha (don vi tin hiéu) chira ba bit
Ryit = 3 X Reauds
Ma BWyg.psk = Rpauds Suy ra Ry, =5000 baud/s;
Suy ra Ry = 3X Rpaug =15.0000 bps=15Kbps;

5.3.4 QAM (quadrature Amplitude Modulation)

~ PSK bi gi6i han tir kha nang phan biét cac thay d6i goc pha nho cuia
thiét b1, diéu nay lam giam toc do bit.

» Khai niém: QAM la phuong thurc két hop giita ASK va PSK sao
cho ta khai thac duoc toi da sy khac biét gitra cac don vi tin hiéu.

Vi du 28: Cho mét tin hiéu s6 101100001000010011110111, toc
do bit 1a 24 bps, tan s6 16Hz, duge diéu ché bang phuong phap 8-QAM
(8 loai don vi tin hi€u). Gian do pha nhu hinh vé.

a. Ve tin tin hiéu 8-QAM.
b. Tin hiéu 8-QAM c6 phai la tin hiéu diéu hoa hay khong? Giai thich.
¢. Tinh toc d6 Baud.
d. Tinh bang thong 8-QAM.
Giai
a. V@ tin tin hiéu 8-QAM.
Chu ky bit Ty=1/ Ry=1/24
Chu ky song mang T.=1/ {=1/16

Ta co 3 T, = 2T, suy ra ba chu ky bit sé ton tai hai chu ky song
mang tin hiéu so 101100001000010011110111

Aiiphtade Bit rate : 24 Baud rate : 8
I bits 3 bits 3 biis 3Ibits 3 bis 3 bits 3 bits 3 bius 011
101 ; 100 ; 001 ; 000 ; 010 ; 011 ; 110 ; 111 ;
: { i : : ; : i 010
000 001
Time =—i—i_g i
101 100

110
1 baud ‘1 baud 1 baud 1 baud {1 baud 1 baud } 1 baud 1 baud 111
< 1 second » §-OAM

2 amplitude, 4 phases
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b. Tin hi¢u 8-QAM khong phai la tin hiéu diéu hoa, vi c6 nhicu
bién d§ va nhiéu pha.

¢. Tinh toc d6 Baud.
R baua = (1/3)Rp;; = 8 baud/s
d. Tinh bang thong 8-QAM.
Bing thong cua tin hiéu QAM bing bing thong ASK va bing tdc
do baud
BWgam = BW ask = Ryaug;
Suy ra BWoam = 8Hz.

» Tuong tu ta ciing c6 cac dang diéu ché 2"-QAM. Véi n 12 sd bit
chira trong mot don vi tin hiu, 2": la s6 loai don vi tin hiéu.
Quan hé hinh hoc cia QAM c6 thé thé hién duéi nhiéu dang khéc

nhau nhu trong hinh sau, trong d6 minh hoa ba ciu hinh thuong gap cua
16-QAM.

3 ampltudes, 12 phases 4 amplitudes, 8 phases

2 amplitudes, 8 phases

o : |
. : 5
i ;

1 6-Q AM 16-QAM 16-QAM

Hinh S. 45

Truong hcfp dau dung ba bién d6 va mudi hai pha, giam thiéu tot
nhiéu do c6 ti s6 gitra goc pha va bién do 16n nhu ITU - dé nghi.

Truong hop thir hai, bon bién do va tam pha, theo yéu cau ctia mé
hinh OSI, khi quan sat k¥, ta s& thiy la cau hinh theo dang dong truc,
khong xuat hién yéu to giao nhau giita cac bién do va pha. Thuc ra, vdi
3 x 8 ta ¢6 dén 32 kha ning. Tuy nhién khi mégi st dung phéan nira kha
nang nay, sai biét goc pha do luong duoc da gia tang cho phép doc tin
hiéu t6t hon r6i. Thong thuong thi QAM cho thay it bi anh huong cua
nhiéu hon so véi ASK (do ¢6 yéu to pha)
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» Bang thong cia QAM:

Bang thong toi thiéu can cho truyen dan QAM thi giong nhu ctia ASK
va PSK, dong thdi QAM ciing thira hudng wu diém cua PSK so véi ASK.

> So sanh toc do bit/toc do baud:

Gia str tin hiéu FSK duoc dung truyén tin hi¢u qua duong thoai cd
the gm dén 1200 bit trong mot gidy, tirc co tnc do bit 1a 1200 bps. Moi
tan s6 thay do6i biéu dién mdt bit; nhur thé thi can c6 1200 phan tur tin hiéu
dé truyén 1200 bit. Trong toc d6 baud, cling 1a 1200 bps. Mdi thay doi
cua tin hiéu trong h¢ thong 8 — QAM, dugc biéu dién dung ba bit, nhu
the VOl toc do bit 1a 1200 bps, thi tnc do baud chi 1a 400. He thﬂng dibit
¢6 tde do baud chi bang phan nua tde do bit, va trong hé¢ tribit thi toc do
baud chi con mét phan ba toc d0 bit, va truong hop quabit thi toc d6 baud
chi con mét phan tu toc do bit.

Bang duoi day nham so sanh toc do bit va téc dd baud trong nhiéu
phuong phap diéu ché sb - tuong tu.

Dang diéu ché S6 bit trong mot | Bits/Baud Toc dd | Toc
don vi tin hiéu Baud | do Bit

ASK, FSK, 2-PSK 1 Bit 1 N N

4-PSK, 4-QAM 2 Bit 2 2N
8-PSK, 8-QAM 3 Bit 3 N 3N
16-QAM 4 Bit 4 N 4N
32-QAM 5 Bit 5 N 5N
64-QAM 6 Bit 6 N 6N
128-QAM 7 Bit 7 N TN
256-QAM 8 Bit 8 N 8N

Vi du 29: Gian do pha trang thai gdm 8 diém cach déu nhau trén
mot vong tron. Biét toc do bit 1a 4800 bps, tinh toc d baud .

Giai
Piy la dang diéu ché 8 —-PSK (2° =8)

Cac pha cach nhau 360"/8 = 45"

Mot don vi tin hiéu chira ba bit.

Nhu thé toc d6 baud 1a Ryaua= (1/3)Ryi= 4.800/3 = 1600 baud/s
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Vi du 30: Tinh toc do bit cua tin hiéu 16 — QAM, biét toc do baud
1a 1000.

Giai
- Pay la dang 16 — QAM (2° =16)
- Mot don vi tin hiéu chira bon bit.
- Nhu thé téc dé bit 12 Ryy= 4 Ryuq= 1.000 x 4 = 4.000 bps.

Vi du 31: Tim tc do baud cua tin hiéu 64-QAM biét co toc dd bit
72.000 bps.

Giai
- Pay la dang diéu ché 64 — QAM (2° =64)
- Mot don vi tin hiéu chira sau bit.
- Nhu thé tdc d6 baud 13 Ryua= (1/6)Ryi = 72.000/6 = 12.000 baud.

5.4 CHUYEN DOI ANALOG —ANALOG (Piéu ché twong tu)

» Khai niém: La qua trinh thay d6i mot trong cac thong sb cua song
mang cao tan (Dang diéu hoa) boi tin hiéu tin tire (dit liéu tuwong tu).

» So do khoi:

M ::> Analog/Analog :D
> CcConversion

Hinh 5. 46

> Séng mang cao tan (Dang dicu hoa) co6 ba thong s0: Bién do, tan
s6 va pha nén ta co ba phuong phap diéu ché twong tu la:

e AM (Amplitude Modulation): Piéu bién (Dleu ché bién do)
e FM (Frequency Modulation): Diéu tan (Diéu ché tan s6)
e PM (Phase Modulation): Piéu pha (Piéu ché pha)
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modulation

Analog/Analog I

| Al I | FM I | PM I
Hinh 5. 47
5.4.1 Diéu bién (AM)

» Khai niém: La phuong phap ma bién do scmg mang dugc thay doi
theo tin hiéu diéu ché (tin tirc), tan sd va goc pha song mang khong doi.

» Tin hiéu diéu ché (tin tirc) tro thanh hinh bao ctia séng mang.

T/\ Modulating signal (audio)
) % B e E——

_—_— L

[ Catrier frequency

RVBSAVAVASAVAVAVAVRY

Hinh 5. 48

» Bang thong cua tin hiéu AM:

Amphtude

Frequency

fc
BWy, BW,

= o~ -

BW,=2 x BW,

Hinh 5. 49
BWam= 2 Fimax= 2 BW;
Vi Fi max 12 tAn s6 cuc dai cua tin tire.
V&1 BW; = BW,, 1a bang thong cua tin tire.

Vi du: Bang thong cua tin hi¢u thoai thuong la 5 KHz. Nhu the cac
dai phat thanh AM céan bang thong t61 da 1a 10 KHz. Trong thuc té, FCC
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(Federal Communication Commission) cho phép moi dai AM c6 bing
thong la 10 KHz.

» Cac dai AM phat cac tan 50 song mang tir 530 KHz dén 1700 KHz
(1,7 MHz). Tuy nhién cac tan sO phat nay phai dugc phan cach vo1 nhau
it nhat [a 10 KHz (m6t bang thong AM) nham tranh giao thoa.

Vi du: Néu mot dai phat dung tan s6 1100 KHz, thi tin s6 song
mang ké khong dugc phép bé hon 1110 KHz.

fe = (,arrler frequency of the fstatu:m
fe- fe f- - £

| :! i
530 1700
I-(Hz_'

KHz KHz

Hinh 5. 50

Vi du 32: Cho tin hiéu vi bang thong 4 KHz, tim béing thong cua
tin hiéu AM. Gia stir khong tinh dén cac qui dinh cua FCC.

Giai
Tin hiéu AM c6 bang théng 1a hai lan bing thong tin hidu gdc:
BW =2 x 4KHz = 8 KHz
5.4.2 FM (Piéu tin)

» Khai niém: La qua trinh ma tan s6 song mang bién thién theo bién
do tin hiéu tin tuc, bién dd va pha cua song mang khong doi.

Amplitude M

odulating signal (audio)
Py e
\\\—-—__-_‘/ P
Carrier frequency

NANNANAANN 5
VAVAVAVAVAVAVAVAVAV

,a‘-.mp}ﬂudc

Am |)Iitud e

FM signal

NAAMMMARAA OO () o
WL AV RVAR A VAN

Hinh 5. 51

96



Chirong 5: Ma hod va diéu ché

» Bang thong tin hiéu FM:
BWev = 2 (F; maxt Afin ) = 10. BW;
Voi: Fi o 12 tan s6 cuce dai cua tin tie.
Afy, 12 d6 di tan cyc dai.
BW; la bang thong cua tin tirc.
BW,, = Bandwidth of the modulating signal

Amplitude (audio)

4 BW, = Total bandwidth (radio)
fc = Frequency ofthe carrier

T

5 Bwn] 5 E"'.‘;I'?I'I:I'I
-« | -

Frequency
e

BW,= 10 x BW,,

Hinh 5. 52

e Bing thong cia tin hiéu audio khi phat theo ché do stereo thuong la
15 KHz.
e MJi dai phat FM can mdt bing thong tdi thiéu 1a 150 KHz.
¢ Co quan FCC cho phép 200 KHz (0,2 MHz) cho mdi dai nham du
phong céac dai tan bao vé (guard band).
Céc chuong trinh phat FM phat trong dai tan tir 88 MHz dén 108
MHz, cac dai phai dugc phan cach it nhat 200 KHz dé tranh tring lap song.
Trong tim tir 88 MHz dén 108 MHz, ¢6 kha nang c6 100 kénh FM,
trong do ¢o thé dung cung Iuc 50 kénh.

fi- = Carrier frequency of the station

1 IS fe: fe: fe-
& & 'y 'y 'y

Mo MNo No

sta tion station - - e station
here here here
-
MHz KHz
Hinh 5. 53

Vi du 33: Cho tin hiéu v6i bang thong 4 MHz, diéu ché FM, tim
bang thong cua tin hi¢u FM d6, khong tinh dén qui dinh cua FCC.
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Giai:
Tin hiéu FM can 10 14n bing thong cua tin hiéu gdc:
BW =10 x 4 MHz = 40 MHz

5.4.3 PM (Phase Modulation)

Nham don gian hoa yéu cau ctia phan ctmg, d6i khi PM duoc dung
thay thé FM trong mot so hé thmng:~ theo d6 goc pha cua song mang duge
diéu ché theo bién do tin hiéu diéu ché, trong khi bién do va tan sé cua
song mang duoc gitr khong d6i. Phuong phap phan tich thi twong tu nhu
FM va khong dugc ban ¢ day.
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BAI TAP CHUONG 5

I. CAU HOI ON TAP

1. Hay cho biét su khac biét giira ma hoa va diéu ché?

2. Mi hoa sb - s6 1a gi?

3. Chuyén doi tuong tu - s6 la gi?

4. Chuyén doi sb - twong tu la gi?

5. Chuyén d6i tuong tu - tuong tu la gi?

6. Hay cho bict tai sao phuong phép dicu che tan so tot hon so vdi dicu
ché bién do?

7. Uu diém cua QAM so véi ASK hodc PSK la gi?

8. Trinh bay ba dang chuyén ddi s6 - s6 ?

9. Thanh phan DC la gi?

10. Tai sao phai c6 bai toan dfjng bo trong truyén s6 ligu?

11.
12.
13.

14.
1S.
16.
17
18.
19.
20.
21.
22.

NRZ — L khac NRZ -1 ¢ diém nao?
Trinh bay vé hai dang mi héa biphase dung trong mang?

Khuyét diém ciia NRZ la gi? Hay cho biét huéng giai quyét tir RZ va
biphase?

So sanh khac biét gitra RZ va AMI?

Ba dang ma hoda bipolar la gi?

So sanh khac biét gitra B8ZS va HDB3?

Hay cho biét cac budc dé thiét lap ma PCM?

Tde d6 1ay mau anh huong nhu thé nao Ién tin hiéu sé duoc truyén?
Anh huong s6 bit cua mot mau 1én tin hiéu s6 duoc truyén?

Bon phuong phéap chuyén dbi tin hiéu sé sang tuong tur la gi?

Khéac biét gitra toc do bit va tde do baud 1a gi? Cho thi du?

Diéu ché la gi? Muc dich cua song mang trong di€u ché 1a gi?
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23. Toc d6 baud lién quan nhu thé nao doi voi bang théng truyén ASK?
24. Toc d6 baud lién quan nhu thé nao doi véi bang thong truyén FSK?
25. Toc do baud lién quan nhu thé nao ddi voi bang thong truyén PSK?
26. Hiy cho biét cac thong tin ¢6 dugce tir gian d6 trang thai — pha?

27. Toc d6 baud lién quan nhu thé nao doi véi bang thong truyén QAM?
28. QAM quan hé ra nhu thé niao voi ASK va PSK?

29. Hiy cho biét cac wu diém cua PSK so v6i ASK?

30. Khac biét gitra AM va ASK?

31. Khac biét gitra FM va FSK?

32. So sanh bang thong cua FM va AM theo tin hiéu diéu ché.

I1. CAU HOI TRAC NGHIEM
1. ASK, PSK, FSK va QAM la dang diéu ché:

a. s0 - 80 c. tuong tu -tuong tu
b. s -tuong tu d. twong tu - s6

2. Unipolar, bipolar va polar phuong thirc ma hoéa:
a. 80 - 80 c. tuong tu -tuong tu
b. sb -tuong tu d. tuong tu - $6

3. PCM la thi du vé phuong phép diéu ché nao:
a. sb - sd c. tuong tu -tuong tu
b. s6 -twong tu d. twong tu - s6

4. AM va FM la cac phuong thirc dicu ché:
a. 80 -s0 c. tuong tu -tuong tu
b. s -tuong tu d. twong ty - s0
5. Trong QAM, yéu t6 nio cia séng mang bi thay doi:
a. bién do c. toc do bit
b. tan s6 d. tbc do baud

6. Hay cho biét phuong thirc nao dé bi anh huong cua nhiu bién do:
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10.

11.

12.

13.

14.

c. FSK
d. QAM

a. PSK

b. ASK

Néu _phé tin hiéu c6 bang thong la 500Hz, tan s6 cao nhat la 600Hz
thi toc do lay mau la. ..

a. 200 mau/gidy c¢. 1.000 mau/gidy
b. 500 maw/gidy d. 1.200 mau/gidy
Néu toc d6 baud 12 400 cua tin hiéu 4-PSK thi toc do bit la. ...

a. 100 c. 800
b. 400 d. 1600
Néu toc do bit cua ASK 1a 1200 bps thi téc do baud 1a...
a. 300 c. 600
b. 400 d. 1200
Néu toc do bit cua tin hiéu FSK 1a 1200 bps thi toc d6 baud 1a. ..
a. 300 c. 600
b. 400 d. 1200

Néu toc do bit cua tin hi€u QAM la 3.000 bps va mot don vi tin hi¢u
chira ba bit. Toc d6 baud la....

a. 300 c. 1000

b. 400 d. 1200

Néu toe do baﬂud cua tin hi¢u QAM la 3.000 va mét don vi tin hiéu
chira ba bit, Toc d0 bit la....

a. 300 bps c. 1000 bps

b. 400 bps d. 9000 bps

Néu toc d6 baud cua tin hiéu QAM la 1.800 va toc d§ bit 1a 9.000,
trong mot phan tu tin hiéu co...

a. 3 bit c. 5 bit
b. 4 bit d. 6 bit
Trong 16-QAM, s6 1614 ...
a. To hop ctia pha va bién do c. Pha
b. Bién do d. Bit trén giay
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15.

16.

17,

18.

19.

20.

21.

102

Phuong thirc diéu ché dung ba bit, tdim géc dich pha khac nhau va
mot bién d6 1a phuong thirc:

a. FSK c. ASK
b. 8-PSK d. 4-PSK
Pinh 1y Nyquist cho biét toe d6 ldy mau tdi thiéu cua tin hiéu la.. ..
a. bang tan s thap nhat cua tin hiéu
b. bang tan s6 cao nhat ctia tin hiéu
c. gap doi bang thong cua tin hiéu
d. gap d6i tan s6 cao nhat cua tin hiu

Cho tin higu AM c6 bing thong 10 KHz va tan s6 cao nhat la 705
KHz, hdy cho biét tan s6 song mang:

a. 700 KHz
b. 705 KHz
c. 710 KHz
d. khong thé x4ac dinh dung cac thong tin trén
Yéu td tao d6 chinh xéac khi téi tao tin hiéu trong tu tir ludng PCM 1a. ...
a. bang thong tin hi¢u
b. tan s séng mang
c. s0 bit dung lugng tir hoa
d. téc d6 baud
Dang ma hoéa ludn co trung binh khac khong la....
a. unipolar c. bipolar
b. polar d. tat ca cac dang trén
Dang mi hoa khong can truyén tin hiéu dong bo 1a...
a. NRZ-L c. B8ZS
b. RZ d. HDB3

Phuong phap ma hoa dung lan luot cac gia tri duong va am cho bit
‘T'Ia

a. NRZ-I c. Manchester
b. RZ d. AMI
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22,

23.

24.

28.

26.

27.

28.

Phuong phap dung yéu t6 vi pham khi ma hoa s6-s6 1a....

a. AMI c. RZ

b. B8ZS d. Manchester
Tin hiéu diéu ché c6 dugc tir yéu to:

a. Thay doi tin hiéu diéu ché bang song mang

b. Thay d6i song mang bang tin hiéu diéu ché

c. luong tir héa nguon dir lidu

d. lay mau dung dinh 1y Nyquist

Theo qui dinh cua FCC, tan s6 séong mang cua cac dai AM duoc
phéan cach nhau:

a. 5 KHz c. 200 KHz
b. 10 KHz d. 530 KHz

Theo qui dinh cua FCC, trong dai tan cua FM c6 thé co bao nhiéu
kénh (dai) vé mat ly thuyét:

(88MHz-108MHz), BWgy=0,2MHZz=200Hz.

a. 50 c. 133
b. 100 d. 150
PCM nhim chuyén d6i tin hiéu tir twong tu sang tin hiéu....
a. analog c. QAM
b. 6 d. vi sai

Néu gié tri toi da cua tin hiéu PCM 1a +31 va gi4 trj bé nhat la -31,
Hay cho biét ¢6 thé dung bao nhiéu bit dé ma hoa:

a. 4 c. 6

b. 5 d. 7
Khi phén tich tin hiéu ASK, két qua cho ta:

a. luon la tin hiéu sin

b. luén la hai tin hiéu sin

s0 vO han cac tin hiéu sin

Q

tat ca déu sai

F
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9.

30.

31.

32.

33.

34.

35.

36.

104

Phuong thirc RZ ding bao nhiéu mirc dién ap:
a. 1 c. 4
b. 3 d. 5

Hay cho biét s6 mirc lugng tor hoa nao cung cép do trung thuc cao
khi kho1 phuc tin hi¢u:

a. 2 ¢. 16

b. 8 d. 32

Hay cho biét phuong thire nao nham giai quyét yéu t6 mat dong bd
khi truyén nhiéu bit ‘0’ lién tiép?

a. B8ZS c. AMI
b. HDB3 d. a vab déu dung

Dang chuyén doi ¢6 lién quan dén diéu ché la. ...
a. chuyén doi so - s6
b. chuyén d6i tuong tu - s6
¢. chuyén doi so - tuong tu
d. tat ca déu dung
Phuong thirc chuyén doi can lay mau tin hiéu la.. ..
a. chuyén doi so - so
b. chuyén doi tuong tu - s6 (PAM, PCM)
c. chuyén doi sb - tuong tu
d. tat ca déu ding
Bang thong cua tin hiéu FM bang 10 lan bing thong cua tin hiéu. ...

a. song mang c. bipolar
b. diéu ché (tin tirc) d. liy mau

Diéu ché tin hiéu twong tu la phuong thirc lam thay déi yéu to
..... clia sobng mang,

a. bién do c. pha
b. tan sb d. tat ca déu ding

Piéu ché tin hiéu s6 la phuong thirc lam thay d6i yéu t6 .....cua song
mang.

a. bién do c. pha
b. tan s6 d. tat ca déu ding
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I1I. BAI LUYEN TAP

1.

oo B

Cho toc d6 bit 1a 1000 bps. Hoi co bao nhiéu bit duoc gai di trong
5s,0,2s va 100 ms ?

Gia st chudi dir liéu gom 10 bit “0’. Hay vé tin hiéu ma hoa chudi
nay dung cac phuong thirc sau?

a. unipolar f. Manchester vi sai
b. NRZ-L g. AMI
c. NRZ-I h. B8ZS
d. RZ i. HDB3

e. Manchester
Lam lai bai 71 dung chudi 10 bit 1?
Lam lai bai 71 v6i chudi gdm 10 bit 1an luot: 1010101010
Lam lai bai 71 khi chudi dir liéu gom: 0001100111

Cho tin hiéu unipolar cua chudi dir liéu, hay cho biét chudi nhi phan
cua no?

Time
-

00100100

Cho tin hiéu NRZ-L cua chudi dir liéu, hay cho biét chudi nhi phan
cua no?

Time

11001001

Hinh v€ sau chu6i NRZ-I cua chudi dir liéu, hay cho biét chuoi nay la gi?

Time

'
10101101
Hinh vé RZ cua chudi dir liéu, hiy cho biét chudi nay la gi?
A N S N L
—_ i : —_ :
01110011

105



Chirong 5: M hod va diéu ché

10.

11.

12.

13.

14.

15.

106

Hinh vé& chuéi Manchester cua chuéi dir liéu, hdy cho biét chuéi dit liéu
13 gi?

Inlnlisnln Bl
I S N S O I I I g

11100011

Hinh v€ chudi Manchester vi sai cua chudi dir liéu, hdy cho biét
chudi dir lidu la gi?

pm N W I I I
00010010
Hinh v& chuéi AMI cua chudi dit lidu, hdy cho biét chudi dir liéu 1a
gi?

; i ? : ? § § — .
: : : : : : : Time

10001001

Hinh vé& chudi pseudoternary cta chudi dir lidu, hiy cho biét chudi
du liu la gi?

: I : : : : ; | Time

01110110

Hinh vé chudi B8ZS cua chudi dir liéu, hiy cho biét chudi dir liéu la
g1?

10100000000010

Hinh vé chuéi HDB3 cua chudi dir liéu, hay cho biét chudi dit liéu 1a
gi?
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16.

17.

18.

19.

20.

21.

22,

23.

P p— ] e ] — Time
1

001000001001; gia sir tong s xung ban dau 1a sé 1é

Hay cho biét co bao nhiéu mic bién dd can c6 cho cac phuong thirc
sau:

a. Unipolar: 2 d. RZ:3
b. NRZ-L: 2 e. Manchester: 2
c. NRZ-I: 2 f. Manchester vi sai; 2

Tinh toc d6 lay mau ciia PCM néu tan so thay déi tir 1.000 Hz dén
4.000 Hz?

Dung dinh 1y Nyquist, tinh toc do lay mau cua céc tin hiéu tuong tu
Sau.

a. Tin hiéu twong tu c6 bang thong 2.000 Hz (f,.x=BW)
b. Tin hiéu twong tu c6 tan s6 tir 2.000 Hz dén 6.000 Hz

Néu tin higu dugc ldy mau 8.000 lan trong mot gidy, hdy cho biét
khoang cach gitta hai mau (chu ky lay mau) la bao nhiéu? 125
microgiay

Néu khoang cach giira hai miu tin hiéu lay mau la 125 microgiay,
Hay cho biét toc do lay mau la bao nhiéu? 8.000 Hz.

Liy mau tin hiéu, mdi rqg'iu ding mét trong bon mic. Hiy cho biét
can bao nhiéu bit dé biéu dién mo1 mau? Neéu toc do lay mau la
8.000 mau/giay, hay cho biét toc d¢ bit? hai bit.

2 x 8000=16Kbps.

Tinh téc do baud cua cac tin hiéu c6 tdc do bit va phuong thirc diéu
ché?

a. 2.000 bps, FSK ¢. 6.000 bps, 8-PSK

b. 4.000 bps, ASK f. 4.000 bps, 4-QAM

¢. 6.000 bps, 2-PSK g. 6.000 bps, 16-QAM

d. 6.000 bps, 4-PSK h. 36.000 bps, 64-QAM
Tinh toc do baud néu biét toc d6 bit va to hop bit:

a. 2Kbps, dibit (hai bit) c. 6Kbps, quabit (bdn bit)

b. 6Kbps, tribit (ba bit) d. 6Kbps, tim bit
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24.

25.

26.

27.

28.
29.
30.
31.
32.

33.

34.

Tinh toc do bit khi ¢ toc d6 baud va dang dicu ché:

a. 1.000 baud, FSK c. 1.000 baud, 8-PSK

b. 1.000 baud, ASK d. 1.000 baud, 16 -QAM
V& gian d6 trang thai pha trong cac trudng hop sau:

a. ASK,biéndo 1 va3

b. 2-PSK, ‘1’ 0° va ‘0’>180".

Dir liéu tur ngu{}:‘u} c6 gia tri thay doi tir -1.0 va +1.0, Hay cho biét gia
tri bit tai cac diém 0,91; -0,25; 0,56 va 0,71 khi dung phuong phap
lugng tu 8 bit?

Céc diém dir liéu trong gian do trang thai pha 1a (4,0) va (6,0). V& gian
d0 nay. Hay cho biét cac gia tri bién d6 va pha tai timg diém? (Bai 101)

Lam lai bai 96 néu cac diém dir licu 1a (4.5) va (8, 10).
Lam lai bai 96 néu cac diém dit liéu 1a (4,0) va (-4,0).
Lam lai bai 96 néu cac diém dir liéu 1a (4,4) va (-4,4).
Lam lai bai 96 néu cac diém dir liéu 1a (4,0), (4,4), (-4,0) va (-4,-4).

Gian d6 trang thai pha ¢ hinh dudi day la dang diéu ché nao: ASK,
FSK, PSK va QAM?

Gian do trang thai pha ¢ hinh duéi day la dang diéu ché nao: ASK,
FSK, PSK va QAM?

Gian do trang thai pha ¢ dudi day 1a dang diéu ché nao: ASK, FSK,
PSK va QAM?

¥
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E,

36.
3l.
38.

39.

40.

41.

:-"; . #'t_\ .l"1.__.

Gian do trang thai pha ¢ hinh duéi day c6 biéu dién ASK, FSK, PSK
va QAM?

:

Mot gian d6 trang thai pha c6 thé c6 12 diém khong? giai thich?

Y

Mot gian d6 trang thai pha co thé c6 18 diém khong? giai thich?

Thir dé nghi mot nguyén tic chung dé tim cic diém trong gian do
trang thai pha.

Néu c6 tam diém trong gian do trang thai pha, hiy cho biét c6 thé
g0o1 bao nhiéu bit trong mot baud?

Tinh bang thong can thiét cho timg dai phat AM sau, bo qua yéu cau
cua FCC.

a. Diéu ché tin hidu c6 bang thong 4 KHz; PS: 8 KHz
b. Diéu ché tin hidu c6 bang thong 8 KHz; PS: 16 KHz
c. Diéu ché tin hiéu ¢6 tan so tir 2.000 dén 3.000 Hz: PS: 2 KHz

Tinh bing thong can thiét cho ting dai phat FM sau, bé qua yéu cau
cua FCC.

a. Piéu ché tin hiéu c6 bang thong 12 KHz; PS: 120 KHz
b. Diéu ché tin hiéu c6 bang thong 8 KHz; PS: 80 KHz
¢. Diéu ché tin hiéu c6 tan so tir 2.000 dén 3.000 Hz; BS: 10 KHz
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CHUONG 6
TRUYEN DU LIEU SO: GIAO DIEN VA MODEM

6.1 TRUYEN DU LIEU SO

Cac cach truyén s lidu: truyén song song va truyen ndi tiép (dong
bd va khong dong bo)

‘ Data transmission I
‘ Parallel I ‘ Seral I

‘Synchmnmls I ‘ Asynchronous I

Hinh 6.1

6.1.1 Truyén song song

» Khai niém: Truyén mot luc nhiéu bit, méi bit di trén mot duong day

| The eight bits are sent together |

_-"'-.-‘-_ _""--.._-_-_

1. -1': [ \'l >

4 ['Ir >

Sender E >

g g Receiver

| S I >

R \ / .

Y gl \ / &

T— L \_/ i
Hinh 6.2

» Uu diém: Toc d6 nhanh.

» rKhuyE’t diém: Chi phi cap l6n. (khoang cach xa) = thich hop cu
ly ngan.

6.1.2 Truyén noi tiép

> Khai niém: Truyén lan luot ting bit, chi st dung mot day.

i
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The eight bits are sent S—

0 one after another 0

1 1

1 |
Sand 0 0 1 1°0 00 10 0 % .
Sender - eceiver

{ 0

0 = 0

I We need only 1

0 one line {(wire) 0

Z NN

ParallelVserial ;
) ' Seral/parallel
converter
converter

Hinh 6.3

» Uu diém: Chi cin mot kénh truyén (1 day) = giam gia thanh va
chi phi van hanh.

» Kh uyét diém:

- Can giai quyét bai toan chuyén doi noi tiép sang song song va
song song sang noi tiép.

- Toc d6 truyén cham hon so voi truyén song song.

» Phan loai: hai loai
- Truyén noi tiép khong d%}ng b0 (asynchronous transmission)
- Truyén ndi tiép dong bo. (synchronous transmission)
6.1.2.1 Truyén khong dong b

» Pic diém: Phuwong phap truyen nay can: mot bit start (0) tai dau
ban tin, mdt (nhiéu) bit stop (1) ¢ cudi ban tin va ton tai khoang trong
gitta cac byte.

Chit y: Khong dong bé & day duoc hiéu la khong dong b & cap do
byte, nhung van dong bo o tueng bit, do chung co thoi khoang giong nhau.
Vidu:

Direction of flow
-

Stop bil Data Start bit

Fjrirnionrn o Receiver

Sender

ottot]o] 1ot o] [1]oootornifo] [1] 1

Craps between
data unils

Hinh 6.4
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> Hiéu suat truyén = so bit dir liéu / tong s6 bit truyén;
Vi du: dir liéu truyén 8 bit, suy ra hiéu suat truyén la: 8/10 = 0,8.
» U'u diém: Pon gian, chi phi truyén thap, hiéu qua tuong ddi cao.

» Khuyét diém: Do ton tai cic bit start va bit stop, khoang trong dan
dén thot gian truyén cham.

Phuwong thirc nay la mot chon lua 16i wu truong hop rr:ryé:n Vi toc
do thap

Vi du: Qua trinh truyén dir liéu gitra ban phim va may tinh, theo do
nguo1 dung chi goi mot lan mot ky tu, va thuong dé lai nhirng khoang
thoi gian trong dang ké g gitra hai lan truyen

6.1.2.2 Truyén ndi tiép dong b
> Dic diém:

- Céc luong bit duge t6 hop thanh nhimg khung (frame) Ién hon
nhiéeu byte.

- Khong ton tai khoang trong giita céc byte.

- May thu c6 nhiem vu nhom cac bit thanh byte. (Dong bé bit va
dong bo byte)

Drection of flow

Sender | ro100011 | 11111011 | 11110110 | 11ni0111 | oootoooo | 110] | Receiver

Hinh 6.5
» U diém: Toc d6 truyén nhanh hon bat dong bo.
Byte tao tin hiéu df‘mg bo thuong dugc thuc hién trong 16p két ndi
dir liéu.
» Khuyét diém: Can giai quyét bai toan dong bé mét cach toi wu.
> Hiéu suat truyeén: |

Thuong ding trong truyén dan tée do cao nhu truyén dit lidu giira
cac thiét bi so.

6.2 GIAO DIEN DTE-DCE

» DTE (Data Terminal Equipment): Thiét bi dau cudi dir liéu, 1a
ngudn hoic dich cua dir liéu so.
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Vi du: Mach s6, may tinh, may fax....(phat dit liéu so, thu dir liéu s6)

» DCE (Data Circuit-Terminating Equipment): Thiét bi mach dau cudi
dit liéu, 14 thiét bi phat hodc nhan dit liéu ¢ dang twong tu, & dang so.

Vi du: Modem (nhan va phat tin hi¢u s0, tuong tu).

DTE tao ra dit liéu s6 va chuyén dén DCE,\ DCE churyén tin hiéu
nay thanh cac dang thich hop cho qua trinh truyén. Khi dén noi nhan,
thuc hién qua trinh nguoc lai, nhu trong hinh 6.6.

-

DCE

DTE

Hinh 6.6

6.2.1 Cac chuan giao tiép

» Muc dich ciia chuén giao tiep DTE va DCE: nham dinh nghia
cac dac tinh co, dac tinh dién, dac tinh chirc nang cua két néi gitra DTE
va DCE.

» Phan loai: EIA (E]cctmmc Industries Association) va ITU-T da
phat trién nhiéu chuan cho giao dién DTE-DCE.

- EIA ¢6 cdc chuan: EIA-232, EIA-449, EIA-485, EIA-530

- ITU-T phét trién céc chuan series V va series X.

DTE-DCE standards try to define the
mechanical, electrical, and functional
characteristics oflthe connection

between the DTE and the DCE

Hinh 6.7

6.2.2 Giao dién EIA-232

C’hucfn‘ giao dién quan trong cua EIA la EIA-232 (trude day goi la
RS-232) nham dinh nghia cac dac tinh vé co, dién va chirc nang cua giao
dién giita DTE va DCE.
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6.2.2.1 Cac dic tinh vé co
- Duing céap 25 soi (dau néi DB-25), cap 9 soi (DB-9)

- Chiéu dai khong qua 15 mét (50 feet), khoang cach gira DTE va
DCE nho hon 15m.

Hinh 6.8

6.2.2.2 Cac dic tinh dién

Dinh nghia muc dién ap va dang tin hiéu duoc truyén trong giao
tiép DTE-DCE.

» Goi dir liéu: Dung ma NRZ-L.
+3V dén +15V = bit 0’
-3V dén -15V = bit ‘1”
Vi du: V& chudi 1010 dang tin hiéu RS232

Volt

1 0 1 0
s
Vihg cho phlyp
.+.§ Vung 'khgng dinh nghia T
0 Ving khong dinhnghia ¢
Vihg cho phl3

-15

NRZ-L encoding

Hinh 6.9

Vi du: V@ tin hiéu RS-232 cho dir li€u Gmg voi ky tu M (ma hoa
theo ma ASCII), truycn theo che do ndi ti€p bat dong bo, klem tra 10i
Parity chan. Biét rang toc do truyén 10 bps. Tinh thoi gian truyén.

» Diéu khién va dinh thoi {dﬂng bo):
- Tin hiéu OFF<-3V va ON> +3V
- V& toc d6 bit, chuan EIA-232 cho phép toc do tdi da 1a 20 Kbps.
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Volt

+3

On

-----------------------------------

Vihg cho phlp

Off VLag cho phlp

Hinh 6.10

6.2.2.3 Cac chirc nang chinh

C6 hai dang DB-25 va DB-9

a. DB-25 (thiét bi DTE)

Chan 1: Vo boc.

Chan 2: Phat dir liéu

Chan 3: Thu dir liéu

Chan 4: Yéu cau goi

Chan 5: Xoa dé goi

Chan 6: Bao hiéu thiét bj
DCE san sang

Chan 7: Mass chung

Chan 8: Phat hién tin hiéu
song mang trén duong day

Chan 17: Pong bd thu

Chan 20: Béo hiéu thict bj
DTE san sang

Chan 22: Chi dinh bao hiéu

Chan 24: DPong bo phat

b. DB-9 (thiét bi DTE)

Chan 1: Phat hién tin hiéu
song mang trén duong day ( tuong
tmg DB-25 chan 8)

Chan 2: Thu dir liéu (tuong
ung DB-25 chan 3)

Chan 3: Phat dir liéu (tuwong
ung DB-25 chan 2)
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DTE
ready

Local
wophack

Secondary| Secondary
trans mitted| recenved
dala data
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Transmmer  sgnal  guoondary &
signal ¢lement r-:quc:i- siznal
element titming qualsy
ming  (DCE-DTE) detector
[DCE-DTE)

o send

Hinh 6.11

Rmg
indicator

Transmater
signal
el ment
timmg
iDTE-DCE)
Duta skznal
rule seleet

hack

Test mode

1 2 3 4 § =
- ._r ....... ! -
= T
i |
| .Y 9 90 Jll. C Y
/ o000 | _/
i
‘ C ’ ]
& 7 B 9
Pin Slgnal Pin Signal
1 Datg Carner Detect [ 1]
2 Recewvad Data 1 Baguest to Send
k! Transmitied Cala g Clapr 1o Send
" i ] Bing ngicalor
5 Signal Ground

Hinh 6.12
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Step 1:

Step 2:

Step 3

Step 4

Slep 5

v

Chan 4: Bao hiéu thiét bi DTE sin sang (twong tmg DB-25 chan 20)
Chan 5: Mass chung (tuong ing DB-25 chén 7)
Chan 6: Bao hiéu thiét bi DCE séan sang (tuong tmg DB 25 chan 6)
Chan 7: Yéu cau goi (twong g DB-25 chén 4)
Chan 8: Xo4 dé goi (twong (g DB-25 chin 5)

Chan 9: Chi dinh bao hiéu (tuwong img DB-25 chan 22)

Vi du: Hiy mo ta viéc truyén dit liu so tir thiét b1 DTEI sang thiét
bi DTE2 d!.mg chuan EIA-232 (RS232). Su dyung dau noi DB-25, phuong
thirc truyén noi tICp -d6ng b, ché do truyén song cong, truyén thong qua
mang (khong truyén truc tiép).

- Modem dong vai tro DCE
- May tinh la DTE

Qua trinh nay gom 5 budc: Chuan bi, san sang, thiét 1ap, truyén dir
liéu, xoa thiét lap.

Preparation
Readiness

setlup

Clearing

Buoc 1:

Data transfer

20 99 H} Ve A

Camer

 J

Carrier

Data

Chuan bi:

Data

Carrier off

Hinh 6.13

XL

900 090 99

9049

ground) Chan 1: Vo boc. Chan 7: Mass chung
v’ Budc 2: san sang, lién quan hai chan: 6, 20

Chan 6: Bao hiéu thiét bi DCE sin sang

Chan 20: Bao hiéu thiét bi DTE séan sang

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Bao dam bon thiét bi da san sang cho viéc truyén dan.

Preparation

Readiness

Setup

Data transiler

Clearing

Hai mach néi dat, 1 (shield) va 7 (signal
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Pau tién, DTE phat tic dong chan 20 va gdi tin hiéu DTE ready
dén DCE cua minh. DCE tra 161 bang cach tac dong vao chan 6 va théng
bao tin hiéu DCE ready, cho ca hai bg thu phat.

v Budc 3: Thiét lap, 11én quan ba chan: 4, 5 va §;

Chén 4: Yéu cau goi

Chan 5: Xoa dé goi

Chan 8: Phat hién tin hiéu s6ng mang trén duong day

Thiét lap cac két ndi vat ly giira modem phat va modem thu, budce
nay dugc xem nhu md cho qua trinh truyén va la budc dau tac dong vao
mang. Pau tién, b DTE phat tac dong chan 4 va goi dén DCE cua minh
tin hiéu request to send. DCE goi tin hiéu carrier cho modem nhén (dang
ranh). Khi modem thu nhan dugc tin hi€u carrier, thi tac dong vao chéan 8
(tin hiéu line signal detector) cua phan thu, bao cho may tinh biét 1a qua
trinh truyén sap bat dau. Sau khi truyén tin hiéu carrier xong, bd DCE

phat tac dong chan 5, goi dén DTE cua minh tin hiéu clear to send. Phan
thu cting van hanh theo cac buoc tuong tu.

v Budc 4: rruyén dir lieu, 1ién quan bon chan: 2, 3, 17, 24;

Chan 2: Phat dir liéu

Chan 3: Thu dir liéu

Chan 24: Dong b phat

Chan 17: Ddng bé thu

Qua trinh truyén dir liéu. May tinh khai tao viée chuyén dir lidu
cua minh dén modem qua chan 2, kém theo xung dong bd cua chan 24.
Modem chuyén tin hiéu s6 sang tin hiéu analog va goi tin hiéu nay vao
mang. Modem thu nhéan tin hicu, chuyén tr¢ lai thanh tin hiéu s6 va

chuyén dit liéu dén may tinh qua chan 3, ¢6 cac xung dong bé tir chan 17.
May thu hoat dong vo1 cac budc tuong tu.

v Budc 5: xod thiét ldp, lién quan ba chan: 4, 5 va §;

Sau khi ca hai phia di truyén xong, hai may tinh ngimg tac dong:
chan request to send (chan 4); cac modem tit cac tin hi¢u carrier (chén
8), bd received signal detector (do khong con tin hiéu nita dé phat hién)
va mach clear to send (chén 5).

Bo thir

~ Thi du: Truyén dir li¢u tir thiét bi DTE sang thiét bj DTE2 ding
chuan EIA-232 (RS232) — DB9, truyén bat dong bo song cong, thong qua
mang.
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Budc 1: Chudn bi, lién quan chan: 5;

Budc 2: San sang, lién quan chan: 4, 6;

Budc 3: Thiét lap, lién quan chan: 7, 8, 1; trang thai ON
Budc 4: Truyén dir liéu, lién quan chan: 2, 3:

Budc 5: Xod thiét ldp, lién quan chan: 7, 8,1; trang thai OFF

- Truyén dir liéu giira hai thiét bi DTE1, DTE2 truc tiép (khong
thong qua mang - khoang cach nho hon 15m)

. ¥ Mudem‘rﬁng (Null modem): Truyén truc tiép dir liéu gilra hai
thiét b1t DTE ¢ gan nhau.

Gia su khi truyén truc tlep dir lieu gilra hai mdy tinh voi khoang
cach gan (nho hon 15m), khong can ¢6 modem do quda trinh t uyen khong
can chuyén doi sang tin hi¢u analog, nhw day dién thoai va khong can
qua trinh diéu ché tin hiéu. Tuy nhién, ta van can phai thiét 1ap giao dién
dé thuc hién trao doi thong tin (tinh sdn sang, truyén dir liéu, nhin dix
lidu,...) theo cac chuan cua cap do EIA-232 DTE-DCE qui dinh. Dung
modem rong (null modem) (theo chuan EIA) tao giao dién DTE-DTE
khong co DCE.

Do trong giao dién EIA-232 DTE-DCE dung cap C{j’ﬂi}il.‘l cai tai
DTE va dau duc ¢ DCE, nén null modem phai ¢ hai dau noi déu la cai
nham tuong thich dugc EIA-232 DTE port, la cac dau duc.

Crossing connection (kct noi cheo): truyén dit liéu truc tiép gitta
hai thiét bi DTE & gan nhau, can két néi chéo (DB25)

Signal ground : : [, I--—--——— _______________ S

Sageal grovind
20 e——p———— ——— e e W]
Rentiness T i I _____ Lo ﬁl Ruwdmess
[y S— —-—---....-}. e e TP |
Secup| S edmpme T - N
p— " — {}'. = Scl wn
.--lu-*"""'-'...II l“""‘
5 ol T e g
Duta tramster | ——— — | 5 | Peta trundter
) u L o
Thening .::—-:':_:H-_.'-:._——‘ e Tiaung
|7 @<d=" e 17 =
N S
DTE ITE

Hinh 6.14
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Thi du: V& két noi va mo ta hoat dong truyén dir lidu tir thiét bi
DTEI sang thiét bi DTE2 dung chuan EIA-232 (RS232) — DB 25, truyén
dong bd song cong, khong thong qua mang.

Budc 1: Chuan bi, lién quan chan: 7€->7;

Budc 2: San sang, lién quan chan: 6, 20;

DTE 1: 20>6; DTE 2: 2026

Budc 3: Thiét lap, 11én quan chan: 4, 5, §;

DTE 1: 4->5-2>8(DTE 2);

DTE 2: 42528 (DTE 1); trang thai ON

Buoc 4: Trzryén dir liéu, 1ién quan chan: 2, 3, 24, 17,

DTE 1;: 2=23 (DTE 2), 24 17(DTE 2),

DTE 2: 2->3 (DTE 1), 24->17(DTE 1).

Budc 5: Xod thiét ldp, lién quan chén: 4, 5.8; trang thai OFF

Thi du: V& két ndi va mé ta hoat dong truyén dir lidu tir thiét bi
DTEI sang thiét bi DTE2 dung chuan EIA-232 (RS232) — DB 9, truyén
ndi tiép bat dong bo song cong, khong thong qua mang.

Budc 1: Chudn bi, lién quan chan: 5€-25;

Budc 2: San sang, lién quan chan: 4, 6;

DTE 1: 4-26; DTE 2: 426

Budc 3: Thiét lap, 1ién quan chan: 7, 8,1;

DTE 1: 78, 1(DTE 2); trang thai ON

DTE 2: 728, 1(DTE 1); trang thai ON

Budc 4: Truyén dir liéu, lién quan chan: 2, 3;

DTE 1: 2-23 (DTE 2).

DTE 2: 23 (DTE 1).

Budc 5: Xod thiét Idp, lién quan chan: 7, 8, 1; trang thai OFF

Thi du: V& két nm va mo ta hoat dong truyen dir liéu tir thiét bi
DTEI(DB25) sang thiét b1 DTE2 (DB9) dung chuan EIA-232 (RS232),
truyén noi tiép bat dong bd song cong, khong qua mang.

Budce 1: Chudn bi DTE 1: 7€->5 (DTE 2);
Budc 2: San sang DTE 1: 20>6; DTE 2: 46
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Budc 3: Thiét lap

DTE 1: 45, 1(DTE 2); trang thai ON
DTE 2: 728, 8(DTE 2); trang thai ON
Budc 4: Tru yc?:n dir liéu

DTE 1:2-<22(1Y1E 2).

DTE 2: 3->3(DTE 1).

Budce 5: Xod thiét lap

DTE 1: 4, 5,8 trang tha1 OFF

DTE 2: 7, 8,1 trang thai OFF

6.2.3. Céac chuin giao dién khac

+ Chuan EIA-232 bj giéi han:
- Cu ly 50 feet (15 mét)
- Toc d6 truyén 20Kbps.

+ Tur nhu cau ting toc do va cyu ly D T6 chirc EIA va ITU-T di dua
ra thém cac chuan: EIA-449, EIA-485 EIA-530, va X.21.

6.2.3.1 E1A-449

+ Déc tinh co: DB-37 va DB-9:

& @@@@@@@@@@@@@@@@@@@@ & |+ &
@EEEEEEEAREEAPPPe®® [OICICIO

Hinh 15 37 receptacle

DB-9 receptacle

DB-37 phug DB-9 plug
Hinh 6.15
+ Churc nang cac chan
Pin Function Category | Pin Function Category
1 | Shield 20 | Receive Common 11
2 | Signal rate error 21 | Unassigned I
3 | Unassigned 22 | Send data [
4 | Send data I 23 | Send timing I
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5 | Send timing I 24 | Receive data |
6 | Receive data I 25 | Request to send I
7 | Request to send I 26 | Receive timing I
8 | Receive timing [l 27 | Clear to send I
9 | Clear to send I 28 | Terminal in service 11
10 | Local loopback 1 29 | Data mode |
11 | Data mode | 30 | Terminal ready I
12 | Terminal ready | 31 | Receive data I
13 | Receive ready | 32 | Select standby 11
14 | Remote loopback [l 33 | Signal quality

15 | Incoming call 34 | New signal 11
16 | Select frequency I 35 | Terminal timing I
17 | Terminal timing I 36 | Standby indicator I
18 | Test mode 1| 37 | Send common Il
19 | Signal ground

+ Chirc nang cac chan cua DB-9

Pin Function

Shield

Secondary receive ready

Secondary send ready

Secondary receive data

Signal ground

Receilve common

Secondary request to send

Secondary clear to send

MO S0 | ]| S | | | |

Send common

+ Céc dac tinh vé dién cua RS-423 va RS-422

EIA-449 dung hai chu:fin dé dinh nghia cac dac tinh vé dién: RS-
423 (cho mach khong can bang) va RS-422 (dung cho mach céan bang).
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» RS-423:

- Ché do khong can bang: su dung mdét day, cac tin hi¢u déu so voi
mass (noi dat)

= Khodng cach 12m (40 feet)=> Toc d6 100Kbps
= Khoang cach 1,2km (4000 feet)> Tdc d6 1Kbps
- Dt liu dugc ma hoa theo dang NRZ-L:
= Muc dién ap tir 2V dén 6V > 0
= Miuc dién ap tir -2V dén - 6V > 1
- D2 bi nhiéu, truyén ndi tiép, cau hinh duong diy dang diém - diém

Dstance Data rate
40 f 100 Kbps
40004 1Kbps
'
et T Logic 0
1M M . z DEK
BN I [ N I I 'u"
Common retum Loge |
i — — o — — —— — ——— A
]
Hinh 6.16

» RS-422:
- Ché d6 can bang: dung hai day dé truyén tin hiéu.
= Khoang cach 12m (40 feet)=> Toc dd 10Mbps.
= Khoang cach 1,2km (4000 feet)=> Téc do 1Kbps.

- M3 hoa NRZ-L: tir 4V dén 6V >muc logic 0; Tir -4V dén - 6V->
muc logic |

- Truyén tin hiéu trén hai day, hai diy luén c6 dién ap nguoc nhau.

- Chong nhiéu, truyén ndi tiép, cau hinh diém - diém.

Distance Dt mate

40 fi 1 DMbps
4000 1 Khps
NIRRZ-L o .
— 1 1 y +4 Logic 0
Ot T "
1 1 o 0 -
| i i — -
NRZ-L
L 0 re i Log |
e o e

Hinh 6.17
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> Triét nhiéu trong ché dd cin bing

T — ti

[ O |

[ ] [+
{a)Original Signal (b) Orlginal and comploment (e)Nolso and affecting both signals (d)Signal and nolse
- _l -
v L
{e) After negation of second of signal  (f} After adding (g) After rescaling
Hinh 6.18

Chuan EIA-449 khong thich hop trong cong nghiép (DB-25)

6.2.3.2 EIA-530

EIA-449 cung cap cac chirc ning tot hon EIA-232, tuy nhién lai
can dung DB-37 trong khi cong nghiép lai chuong DB-25. Nén phat trién
chuan EIA-530 la chuan EIA-449 nhung dung DB-25.

Chirc nang cac chan cua EIA-530 vé co ban 1a gmng EIA-449 (tra
lai cho tirng trudng hop cu thé).

Thuc té, dung RS-232 va RS-485.

RS 485 gmng nhu RS 422 nhung thich hgp cho cau hinh da diém,
c6 32 thiét bi mac vao két ndi, duoc ding trong PLC.

6.2.3.3 X.21 (Vién thong)

La chuan giao dién do ITU-T thiét ké I}hﬁm giai quyét cac van dé
con ton tai trong giao dién EIA va hudng dén xu hudng thich hop cho
moi dang thong tin so.

> Sir dung duong dir liéu dé diéu khién.

Phén 16n mach dién trong giao dién EIA thuong dugc dung cho diéu
khién. Cac mach nay rat can thiét do cac mach chuan thuon g dugc thiét lap
riéng biét, dung cac mire dién ap dwong va am. Tuy nhién, néu ma hoa cac
tin hi¢u nay theo dang s0 va dung ky thuat truyen dan s6 thi co thé dung
chinh duong dit liéu dé mang cac thong tin diéu khién dang sb nay.

X.21 giai quyét bai toan nay cho phep giao tiép dung it chan hon
nhung c6 kha nang dung dugc trong hé thong thong tin so.
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X.21 duoc thiét ké dé hoat dong vdo1 mach can bﬁng, toc do
64Kbps, va phoi hgp voi nhiéu chuan cong nghiép hién tai.

» Chirc nang cac chan
DB-15, nhu hinh 6.19.

QRS5S¢ | [oeosisis)e]

DB-15 receptacle Hinh 19 DB-15 plug

Hinh 6.19

a :E?E‘mg bo byte: Dang byte, khong dung dong bd bit, cai thién tinh
nang dong bg.

a Diéu khién va khai tao: Dung khoi tao trong quéa trinh bit tay
(handshaking), hay chap thuén truyén.

Pin Function Pin Function
1 | Shield 9 | Transmit data or control
2 | Transmit data or control 10 | Control
3 | Control 11 | Receive data or control
4 | Receive data or control 12 | Indication
5 | Indication 13 | Signal element timing
6 | Signal element timing 14 | Byte timing
7 | Byte timing 15 | Reserved
8 | Signal ground

6.3 MODEM
Modem: B0 diéu ché va giai diéu ché.
(Modulator: bo diéu ché /Demodulator: giai diéu ché)

> B0 diéu ché (modulator): Chuyén doi tin hiéu s6 sang tin hiéu
dang tuong tu (ASK, FSK, PSK hoac QAM).

> B giai diéu ché (demodulator): Khoi phuc tin hiéu so tir tin hiéu
ASK, FSK, PSK hodc QAM.

125




Chuwong 6: GIAO DIEN VA MODEM

| . fP\ ﬂ | Switching
L = | Station
| Demodulator U U

L

Modem

'L Modulator

Telephone
Hinh 20 network

Switching - f/\ l/\ y Modulator
Statwon "
U U Demodulator

Modem @

Hinh 6.20
> Ti:rig dd truyén: Toc do cao hay toc do thap tuy thude so lugng bit
truyén moi giay (bps)
» Bang théng: Hoat dong voi bang thong cua day dién thoai ¢6 bang
thong chi la 3.000Hz, nhu hinh 6.21.

User for data User for data

N—_ 7~

Hinh 21

300 600 2000 3300 -

' 2400 Hzfordata .}

b

3000 Hz for voice

AL
by LI DRE

Hinh 6.21

» Toc d9 modem: Hoat dong véi cac phuong thic ASK, FSK, PSK
va QAM vai cac toc do truyén theo bang dudi day:

a ASK: Ta biét rang bang thong dung trong truyén dan ASK thi bang
tbc d6 baud cua tin hiéu. Gia st toan két ndi duoc dung cho mot tin hiéu,
du 1a simplex hay half-duplex, thi baud rate t6i da trong diéu ché ASK
bang toan bang thong dung trong truyén dan. Do bing thong hiéu dung
cua duong dién thoai la 2400 Hz, baud rate toi da cting la 2400 bps. Do
baud rate va bit rate la giong nhau trong diéu ché ASK, nén bit rate toi da
cling 1a 2400 bps nhu hinh 6.22.
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A I

L Max band rate = Max bit rate = 2400

mmHHHHMH I,

600 3000

Hinh 6.22

Truong hop truycn full duplex thi chi mot nura bang thong tﬂng thé
la duge dung cho moi chiéu. Nhu thé, toc do toi da cua truyén dan ASK
trong ché do full-duplex 1a 1200 bps. Hinh 6.23 minh hoa quan hé nay,
v6i nhan xét 1a ASK tuy c¢6 toc do bit tét nhung hién khong duoc ding
trong modem vi nhicu.

e =

Max band rate = Max band rate =
Max bit rate= Max bit rate=
A 1200 1200
||HH|H||M|H|HIJHHHHHHHHHHH\HH R
3000
Hinh 6.23

a FSK: Kho song ding trong truyen dan FSK thi hang toc do baud
cta tin hidu cong véi d léch tan s6. Gia sir toan két ndi chi dugc dung
cho mot tin hi€u, 1a simplex hay half-duplex, thi mc do baud la bang toan
bang thong cua truyén dan trir cho do lech tan 5{:- Do toc dd baud va toc
do bit la gmng nhu trong ASK nén toc do bit toi da ciing 1a 2400 bps trir
cho d6 léch tan s6, nhu hinh 6.24.

A Max band rate = Max bit rate = 2400 = (fz1 = f0)
N/2 N/2 N/2
—————— e i
fe1 3000
Hinh 6.24

Truong hop full-duplex thi chi c6 nura bang thong cua két noi duge
dung trong mdi hudng truyen. Nhur thé, toc do Iy thuyét lon nhat cua FSK
trong trudng hop nay 1a phan ntra kho song trir di d6 1éch tan sd, nhu vé &
hinh 6.25.
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A

600

feo fe1 feo
(forward) (forward) (forward)
Hinh 6.25

For each direction

Max band rate = Max bit rate = (2400/2) (.1 = f4)

|

T

|

f c1
(forward)

3000

a PSK va QAM: Nhu da biét thi kho song toi thiéu can cho PSK va
QAM thi giong truong hop ASK, tuy nhién toc do bit co thé 16n hon tiy
theo s bit duge dung dé biéu dién mdi don vi dir liéu.

So sanh: Bang dudi day tom tat vé toc do bit t6i da trong diy xoin
d6i dién thoai, khi dung duong din 1a bon day thi bit rate trong truong hop
full-duplex s& ting gap d6i. Trong truong hgp nay, hai diy dugc diung goi
tin hiéu va hai dung cho nhan, tirc la kho song da dwgc nhan do.

Toc do bit rate 1y thuyét cia modem:

Modulation Téc dp bit -Half-duplex | Téoc dé bit -Full-duplex
(Dang diéu ché) | (Bdn song céng)- bps (Song cong)- bps
ASK=2-ASK 2.400 1.200
FSK <2.400 <1.200
2-PSK 2.400 1.200
4-PSK, 4-QAM 4.800 2.400
8-PSK, 8-QAM 7.200 3.600
16-QAM 9.600 4.800
32-QAM 12.000 6.000
64-QAM 14.400 7.200
128-QAM 16.800 8.400
256-QAM 19.200 9.600

Céc chuin modem: hai chuan modem Bell va modem ITU-T.

» Modem Bell: Do Bell Telephone dé ra 1970. La nha san xuat dau
tién va hau nhu la doc quyén trong mot thoi gian dai. Bell dinh nghia
viéc phat trién cong nghé va cung cap cac chuin thue té cho cac nha san
xuat khac. Hién nay, c¢6 hang chuc cong ty cung cap hang trim dang
modem trén thé giGi.
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Hién nay, v&i nhiéu kiéu da dang truy xuat phat tir co so ban dau
cua Bell. Viéc nghlen ctru cac modem dau tién sé gitp ta hiéu rd hon vé
cac dic tinh co ban cua modem, nhu vé trong hinh 6.26:

—_— FSK
300 baud 1 T T T T ]
300bps 20 11101420 1875 2375
2 wire HI 1070 1270 2025 2225 000
0 [i] 1
FSK
2 HDX T T
1] 1200 baud
1200 bps 157 oo 1200 2400 3000
2-wire
4-PSK ,
FDX T 3 T
600 baud | | 10 oo
12“_“ bps IIIIII (T4 TN -l Wi T T
2-wire &00 1200 2400 3000 11
4-PSK
HDX/FDX T 01 11
1200baud |

2400 bps

2/4-wire B0G

1200 1800 2400

|
000
0 10
8-PSK

FDX T 01 001
1600baud | |
4800 bps 110 000
A-wire Qi 1200 1 HEN 24400 1O 111 100

101
0111a 0110 0010

16CQAM
FDX T
2400baud
9600 bps
4-wire

o100 0 0000

1000

EvLblh L H Ok 1100

X

1010 1011

1101 13110

Hinh 6.26

a 103/113 series: Mot trong nhiing kiéu duoc thuong mai hoa dau
tien, day la dang hoat dong trén co so full-duplex dung dién thoai hai
day. Ché d6 truyén dong bo, dung phuong phap diéu ché FSK. Tan sb 1a
1070 Hz = “0” va 1270 Hz = “1”. Tan so tra 16i la 2025 Hz = “0” va
2225 Hz = “1”. Toc d6 dir liéu 1a 300 bps. Series 113 Ia bién thé cua
series 103 co thém mot s6 dac tinh thir nghiém.

a 202 series: Hoat dong half-duplex dung dién thoai hai day. Phuong
thie truyén dan khong dong bg, dung diéu che FSK. Do truyén ¢ half-
duplex, nén chi dung mot tan so truyén 1200 Hz = *“0” va 2400 Hz =*1"".

Chu y la trong nhirng séri nay con c6 mot tan s6 truyén phu hoat
dong trén tan so 387 Hz, dung phuong phap diéu ché ASK véi toc do bit
la 5 bps Keénh nay duoc thiét bi thu dung cho bén phat biét 1a da két ndi
va goi di ban tin yéu cau nging truyén (dang diéu khién luu luong) hay
yéu cau goi lai dir lidu.

0 212 series: Co hai toc do. Téc do tuy chon thir hai nham tuong
thich voi nhiéu hé thong khac. Hai toc do déu van hanh & full — duplex
dung déy dién thoai, toc dd thap, 300 bps dung phuﬂng thirc diéu ché
FSK dé truyén khong dong bo, twong tu nhu cia series 103/113. TDL do
cao 1200 bps, cé thé van hanh theo ché d6 dong bd hay khong dong bo
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va dung phuong phap diéu ché 4-PSK. Dung cung toc d6 1200 bps nhu
cua séri 202 nhung séri 212 hoat dong & full ~duplex thay vi half duplex.
Chu y khi chuycn tr FSK sang PSK, nha thiét ké da gia tang dang ké
hiéu qua truyen dan. Trong 202, hai tan s0 dugce diung dé goi di nhleu bit
theo mot chiéu. Trong 212, hai tan so bleu dién hai chiéu truyén khac
nhau. Qua trinh diéu ché duoc thuc hién bang cach thay ddi pha trong cac
tan so nay, tirc 1a dich bon pha biéu dién hai bit.

0 201 series: Hoat dong ¢ half hay full duplex dung dién thoai bon
day. Bang thong tﬂng cua hai day dién thoai dugc danh cho mét chiéu
truyén dan, nhu thé véi bon day thi co hat kénh truyén theo hai huong,
chi ding mot modem cho mot dau. Tmyen dan dung che do dong bo,
diéu ché 4-PSK tirc 1a chi dung mot tan s6 cho viée truyen moi cip day.
Viéc chia hai huéng truyén trong hai cip diy cho phép mdi chiéu truyén
dung hét bang thong cua day. Tuc 13, véi cung mt cong nghé, toc do bit
la gap d6i 1€n 2400 bps (hay 1200 baud) trong ca hai ché do half va full —
duplex (2400 bps V?i‘n chi 1a phan ntra toc do dir liéu 1y thuyét trong
phuong phap diéu ché 4 —PSK trong hai day dién thoai).

a 208 series; Hoat dong theo ché dd full —duplex dung dudng day
thué (leased line) 4 dfiy Truyén dong b, dung diéu ché 8 — PSK. Tuong
tu nhu trong 201, series 208 dung full duplex thong qua viéc ting gap doi
s6 day dan, khac biét ¢ day la phuong thirc diéu ché dung ba bit (8-PSK)
cho phép tang toc do bit 1én dén 4800 bps.

a 209 series: tuong tu, dung full —duplex, phuong thirc diéu ché 16 —
QAM, véi bon bit, cho phép nang toc do 1én dén 9600 bps.

» Chuin caa ITU-T

Ngay nay, hau hét cic modem thuong gip déu dung tiéu chuin do
IUT- T. Trong ndi dung nay, ta chia thanh hai nhém: nhém tuong thich
v61 modem cua Bell thi du nhu V.21 tuong tu nhu 103 va nhom cac
modem khong gié}ng, nhu bang duoi day:

So sanh tinh tuong thich gitra ITU-T/Bell:

ITU-T Bell Baud rate Bit rate Modulation
V.21 103 300 300 FSK
V.22 212 600 1200 4-PSK
V.23 102 1200 1200 FSK
V.26 201 1200 2400 4-PSK
V.27 208 1600 4800 8-PSK
V.29 209 2400 9600 16-QAM
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Nhom cac modem khong tuong duong vé1r modem Bell duge mo ta
phan dudi day va vé ¢ hinh 6.27.

Q V.22 bis: La thé hé tht hai cua V.22, ding hai toc do, 1200 bps hay
2400 bps, tuy theo tdéc do can cua DCE dé phat va nhan.

Trong ché do 1200 bps, V.22 bis dung 4-DPSK (dibit) voi toc do
truyén 600 baud, DPSK la differential phase shift keying, tirc 1a cac bit
pattern dinh nghia su thay d6i cia goc pha nhur sau: [ 00 thay d6i 90°.; 01
thay d6i 0; 10 thay d6i 180"; 11 thay déi 270° 1.

Trong ché do 2400 bps, V.22 bis dung 16-QAM.
V.32,V.32 bis, V.32 terbo, V.33, V.34.

4-DPSK, 16 QAM Two speed:1200
FDX | T T | bps using 4-DPSK
600 baud or 2400 bps using
1200/2400bps T D500 2100 2T 16 QGAM
2-wire ik 1200 2400 3 M40
32 QAM (trellis) 32-QAM allows
FDX{pseudoduplax) T five bit per baud:
2400 baud 1 | four data bit plus
9600 bps one redundant bit
2.wire A 1800 000
V.32bis 64-0AM The first modem
FDX T standard with a
2400 baud 1 1 data rate of 14,400
14,400 bps bps
H-wire oG 1 EDD 000
e
FDX T
2400baud 1 1
19,200 bps
ity GO0 1 &00 000
256-QAM 128-QAM allows 7
FDX T bit per baud:6 data
2400baud ] 1 bits plus one
14,400 bps redundant bit
A-wire [Tl d I BN LTI
V.34 Standard $Pﬂﬂ‘d:
- 4096-QAM 28,800bps, but
FDX . T | with data
2400baud comprassion can
28,800 bps GO0 1500 woon  achieve speeds up
4-wire to times that rate
A
Hinh 6.27

Modem thong minh

Muc dich cia modem 1a diéu ché va giai diéu ché. Cac modem
ngay nay duogc goi la modem thong minh khi c¢6 chita phan mém hd tro
cac chtre nang phu nhu tu dong tra 16i hay quay sd, hién dang phét trién
rat manh vé&i nhiéu phuong thirc hoat dong khéc nhau.

6.4 MODEM 56K

» Modem truyen thong: giéi han (dung lugng truyén cuc dai) 6 33,6
Kbps theo Shannon.
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Cruantizntion linits
the e fFom Ao B

Modubnon bmits

A
the rate from Ato B
Muadiala s
Demodulator
% Modem Local keop

Tuh.‘-|:l|1rr|.u
melwiork

B
Internel ',lr\\ ﬂ
I 'l rem . ﬂ Ilf"lll Modulater
._I Switchmg S1ation U W U Demodulator
FCME Local ||1:l|'| Slodem @

.".
'I.. I
o

ez nwaton lEnks
the rate fom Aw B

Hinh 6.28

» Modem 56K: Dung co ché khong doi ximng, download véi toc dd
56Kbps va upload vdi toc do 33.6Kbps.

Quantizubion limis
the rae from A B

Modukstor

Swilching S tation

Demodulator

| Inte rnet
| roM

Modem Local loop

Internet "i:gil-ll lers e
—I Provider

Hinh 6.29
» Modem cap: Dung phéi hop véi hé thong truyén hinh cép.

/\

TV cable l
Splitter Cable box Network
card

)
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bo
[a—

Hinh 6.30
TU KHOA VA Y NIEM

56K Modem

Hayes compatible modem

Asynchronous transmission

Intelligent modem

Bell modems

Interface

Cable modem

Link access procedure for modem (LAPM)
Data circuit-terminating eqipment (DCE)
Data termainal equipment (DTE)
Modem

DB-9, DB-15, DB- 25, DB-37
Modulation - demodulation

Modulator -demodulator

Null modem

Chuan RS-422, RS-423

Differential phase shift keying (DPSK)
Serial transmission

Synchronous transmission

Trellis-coded modulation

Downloading, uploading

Start bit, stop bit

EIA-232, EIA-449, EIA 530

Vseries, V.21, V.22, V. 22bis, V.32, V.32 bis, V.34, V.42, V.42bis,
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134

TOM TAT

« Dir liéu c6 thé truyén theo ché do song song hay nbi tiép

% Trong ché do truyén song song, nhom céac bit dugc truyén ddng
thoi, vo1 moi bit trén mot duong riéng biét

% Trong ché do ndi tiép, cac bit dugc truyén tuin tu trén mot day

+» Ché do ndi tiép c6 hai phuong thirc truyén dong bo va khong dong bo

« Trong phuong thirc truyén khong dong bo, mdi byte (8 bit) duoc
dong khung dung mot start bit va mot stop bit. Co mot khoang
trong c6 do dai thay doi gitra cac byte.

% Trong phuong thirc truyén dong b, cac bit duoc l:ruyén theo dong lién
tuc khéng co bit start va bit stop va cac khoang trong gitra cac byte.
May thu ¢6 nhiém vu nhom lai cac bit thanh cac byte ¢6 y nghia.

% DTE: (Data terminal equipment) Thiét bi dau cudi: 1a ngudn hay
dich cua dir liéu s6 nhi phan

** DCE (Data-circuit equipment) Mach dau cuodi: Nhan tin hi¢u tur
DTE va chuyén thanh dang thich hop cho qua trinh truyén trén
mang. Mach nay ciing thuc hién qua trinh chuyén d6i nguoc lai.

+*¢ Giao dién DTE-DCE dugc dinh nghia boi cac dac tinh vé co, dién
va chirc nang

«% Chuén EIA-232 la chuan dugc ding nhiéu trong giao dién DTE-
DCE gom coc ndi 25 chan (DB-25), v6i cac chirc niang dic thu cho
mdi chan. Cac chirc ning nay c6 thé 1a ground, data, timing, du
phong va chua dat tén.

« Chuan EIA-449 cung cap toc do truyén dir liéu tét va cu ly xa hon
chuan EIA-232

% Chuan EIA-449 dinh nghia cac cnn&, 37 chan (DB-37) dugc dung
cho kénh so cap, kénh thir cdp dung cong noi 9 chén.

<+ DB-37 chia thanh hai hang muc, Category I (cac chan twong thich
vol1 EIA-232) va Category II ( cac chan mdi khong twong thich
duoc vl EIA-232)

¢+ Cac dac trung vé dién cua EIA-449 dugc dinh nghia boi cac chuan
RS-423 va RS-422.
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% RS-422 la mach cén bang ding hai diy dé truyén tin higu. Suy
giam tin hiéu do nhiéu trong RS-422 it hon so v&1 RS-423.

“ X.21 giam bot s6 chan diéu khién trong giao dién nho truyén thong
tin di€u khién trong cac chan dur liu.

o Modem rﬁng nham két ndi hai DTE tuong thich khong can mang
hay diéu ché

+ Modem la mt DCE nham diéu ché va giai di€u ché tin hiéu

« Modem chuyén doi tin hiéu sé diung cac phuong thirc diéu ché
ASK, FSK, PSK hay QAM.

¢+ Cac ddc tinh vat Iy ctia day truyén gidi han tan s6 cua tin hiéu truyén

* Day dién thoai thong thuong dung dai tan so tir 300Hz va 3300Hz.
bé thong tin dir liéu dung dai tin 600hz dén 3000hz, va can c6 dai
thong tan (bing thong) 1a 2400Hz.

«* Diéu ché ASK d& bi anh hudng cua nhiéu

% Do phai dung hai tan s truyén nén diéu ché FSK c6 biang thong
rong hon so vo1 ASK va PSK.

« Diéu ché PSK va QAM c6 hai wu diém so v&i ASK:
Khong nhay cam véi nhiéu
MJi thay doi tin hiéu c6 thé biéu dién nhiéu hon mot bit

* Modem thong dung nhat hién nay da vuot qua cac kha ning do
modem Bell cung cap (V series) do UIT-T dinh nghia.

% Trellis coding 12 k¥ thuit ding redundancy dé cung cip toc do 16i bé.

“* Mot modem thong minh ¢é chira phi'm mém nham thuc hién céc
chirc nang khac véi chirc nang diéu ché va giai diéu ché.

% Modem 56K la dang khong ddi ximg, nén download véi téc do
56K va upload vo1 toc do 33.6 K

% Cap dong truc dung trong truyén hinh cap c6 thé cung cap bang thong
l6m (tire 1a cho phép toe do bit cao) cho méi trudng truyén so licu.
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BAI TAP CHUONG 6
I. CAU HOI ON TAP
1. Giai thich hai ché d6 truyén dir liéu nhi phan qua duong truyén?
(truyén nd1 tiép va song song)
2. Haiy cho biét uvu va nhuge diém cta phuong phép truyén song song?
3. So sanh hai phuong phap truyén ndi tiép vé wu va nhuge diém?
4. Trinh bay churc nang cua DTE va DCE? Cho vi du.
5. Hiy cho biét to chirc nao qui dinh vé cac chudn giao dién DTE-
DCE? (EIA va ITU-T)
Néu tén ciia mot s6 chuan giao tiép DTE-DCE pho bién?
Hay cho biét cac budc thiét lap cua chuan EIA-232? Ching khac
nhau & nhimng diém nao?
8. Muc dich cia modem rong (null modem) 1 gi?
(truyén truc tiép tr DTE dén DTE)
9. MO ta cac chan dir liéu cia modem rong? (DB25, DBY)
10. So sanh (Pac tinh dién) gitra RS-423 va RS-422.
So sanh gitta RS-232 va RS-422. (Pdc tinh dién, co)
So sanh gitta RS-232 va RS-423. (Pac tinh dién, co)
11. Tai sao X.21 lai c6 thé loai b6t mdt mot sé6 chan cua chuan EIA?
12. Thuat ngtr Modem c6 nghia la gi?
13. Trinh bay chirc ning diéu ché va giai diéu ché?
14. Céc yéu t6 anh hudng 1én tde do dir lidu cua két ndi?
15. Pinh nghia vé bing thong cua duong day? Hay cho biét biang thong
clia cac day dién thoai truyén thong?
16. Modem théng minh la gi?
17. Giai thich vé tinh khéng d6i xtimg ctiia modem 56K.
18. Tai sao modem cap lai co toc do truyén dir liéu cao?
19. Su khéc biét gitta kénh so cap va thit cap trong modem?
20. Tai sao DB-37 lai c6 cac cap day vé sent data, sent timing, va
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21.
22,

23.

24.
285.
26.
27.
28.
29.

30.

31.

32.

Su khac biét gitra cac mach can bang va khong can bang?

Quan hé giira toc do truyén dit liéu va cu ly truyén mét cach tin ciy
trong chuan EIA?

Tai sao truyén ky tu (tir ban phim) dén host computer lai la khong
dong bo? Giai thich ?

Hay cho biét vé cac dic tinh co hoc cua EIA-232?

Hiy cho biét vé cac dic tinh dién hoc ctia EIA-232?

Cac chirc nang cua EIA-232 1a gi?

Theo chuan EIA-449 thi khac biét giira category I va category II 13 gi?
Tai sao modem lai can thiét cho truyén tin dién thoai ?

Trong dién thoai hai ddy, tai sao toc do bit khi truyen full-duplex chi
bang phan nura toc do khi truyén half-duplex?

FSK dugc chon lam phuong phap diéu ché trong cac modem toc do thap,
tai sao phuong thire nay lai khong thich hop khi truyén toc dg cao?

Giai thich vé su khac biét giira kha ning truyén khi dung 4 day thay
vi 2 day?

Bang thong toi thiéu cua tin hiéu ASK c6 the bang toc do bit. Giai
thich tai sao di¢u nay khong ding voi truong hop FSK?

I. CAU HOI TRAC NGHIEM

1.

2

3.

Dang truyén dan nao ma cac bit dugc truyén dong thoi, mdi bit
truyén trén mot day:

a. noi tiép khong dong bo C. song song
b. noi tiép dong bd d. avab
Dang truyén dan nao ma céc bit dugc 1an lugt truyén trén mot day?
a. noi tiép khong dong bo C. song song
b. ndi tiép dong bd d. avab

Trong ché do truyén dan nao, mot bit start va mot bit stop dé tao
frame ky tu:

a. noi tiép khong dong bod C. song song

b. ndi tiép dong bod d. avab
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4. Trong ché d6 truyén khong dong bo, thoi gian trong (gap) giita hai
byte la:

a. co dinh ¢. ham theo toc do bit
b. thay doi d. zérd
5. Truyén dong bo khong can thiét co:
a. bit start
b. bit stop
c. khoang trong gitra hai byte
d. tat ca déu ding
6. Thiét bi dung truyén va nhén dir liéu nhi phan duogc goi la:
a. thiét bi dau cudi dir liéu (DTE)
b. thiét bi truyén dan dir liéu
¢. ma hoa dau cudi so
d. thiét bi truyén sb

7. Thiét bi ding truyén va nhan di liéu dang tuong tu hay nhi phan qua
mang dugc goi la:

a. thiét bi két ndi sd
b. thiét bi két thiic mach dir liéu (DTE)
c. thiét bi chuyén d6i sb
d. thiét bi thong tin sb
8. [EIA-232 nhim dinh nghia c4c dic tinh gi cta giao dién DTE-DCE?

a. co c. churc nang
b. dién d. tat ca déu ding

9. Phuong phap ma hoa dung trong chuan EIA-232 la:

a. NRZ-I c. Manchester
b. NRZ-L d. Manchester vi sai
10. Trong chuan EIA-232, bit “0” duoc biéu dién bang bao nhiéu volt?
a. 16n hon— 15V c. gita—3va—15
b. béhon—- 15V d. gita3 val5
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11.

12,

13.

14.

15.

16.

17,

Giao dién EIA-232 c6 bao nhiéu chan

a. 20 C. 25
b. 24 d. 30
Trong giao dién EIA-232, dir liéu duoc goi di ¢ chan nao?
- c. 4
b. 3 d. tat ca déu dung

Phan 16n cac chan trong trong giao dién EIA-232 dugc dung vao
muc dich:

a. diéu khién (control) c. dir li¢u (data)
b. dinh thoi (timing) d. kiém tra (testing)
Trong chuan EIA-232, gia tri dién ap -12 V ¢6 nghia la gi?
a. ‘1’
b. ‘0’
¢. khong dinh nghia
d. 1a 1 hodc 0 tuy theo so d6 ma hoa
Dé truyén dir lidu, cic chan nao phai ¢ trang thai ON? (DB25)
a. request to sent (4) va clear to send (5)
b. received line signal detector (8)
¢. DTE ready (20) va DCE ready (6)
d. tat ca déu dung
Chén nao dugc dung cho local loopback testing
a. local loopback (18)
b. remote loopback va signal quality detector (21)
c. test mode (25)
d. avac
Chan nao dugc dung cho remote loopback testing
a. local loopback (18)
b. remote loopback va signal quality detector (21)
c. test mode (25)
d

.avac
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18.

19.

20.

21.

22,

23.

24.

25.

26.

140

Chan nao hién nay chua dung dén

a. 9 c. 11

b. 10 d. tat ca cac chan trén
Chan nao dugc dung cho kénh phu

a. 12 c. 19

b. 13 d. tat ca cac chén trén

Chiéu dai t6i da 50 feet (15m) la cia chuan nao:

a. EIA — 449 c. RS —423
b. EIA —232 d. RS -422

Theo chuan EIA-449 thi chiéu dai cap la tir 40 feet (12m) dén.....:
a. 50 feet c. 4000feet (1,2km)
b. 500feet d. 5000feet

Tbc d6 dir lidu toi da cua RS-422 1a bao nhiéu lan tée do toi da cua
RS-423.

a. 0,1 c. 100

b. 10 d. 500
Trong mach RS-422, néu nhiéu thay doi tir 10V dén 12V thi phan bu
s€ cO g1a tr1 la:

a. —2 c. — 10

b. -8 d -12

Néu nhiéu 0,5 V pha hong mét bit cua mach RS-422, thi can thém
bao nhiéu cho bit bu?

a. — 1.0 ¢ 0

b. - 0,5 d. 1,0
X.21 da giam duoc cac chan nao so véi chuan EIA

a. dir lidu c. diéu khién

b. dinh thoi d. dét (ground)
X.21 dung dang connector nao:

a. DB-15 c. DB-37

b. DB - 25 d. DB-9
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27.

28.

29.

30.

3.

32.

33.

Thong tin diéu khién (ngoai trir handshaking) trong X.21 thuong
duoc goi di qua chan nao?

a. Dir liéu c. diéu khién
b. dinh thoi d. dat
Trong modem rong, dir lidu truyén & chan 3 cia mot DTE sé& noi voi:
a. data receive (3) cua cung DTE
b. data receive (3) cua DTE khac
¢. data transmit (2) cua DTE khac
d. signal ground cua DTE khac

Né’u‘cé hai thiét bi gan nhau, cic DTE twong thich co thé duoc
truyén dir liéu khong qua modem, ding modem gi?

a. mot modem rong
b. cap EIA -232

¢. dau noi DB - 45

d. mot may thu — phat

Cho duong truyén c6 tan sb cao nhat 1a H va 1a tan so thdp nhat 1a L
thi bang thong duoc tinh theo:

a. H c. H-L

b. L d L-H
Trong dudng day dién thoai, bang thong thoai thi thuong la ...... SO
vOi bang thong tin hiéu:

a. tuong duong c. 16n hon

b. nho hon d. hai lan

Véi mot toc dd bit cho trude, bang thong toi thiéu cua ASK so voi
cua FSK nhu thé nao?

a. tuong duong c. lon hon
b. nho hon d. hai lan
Khi toc d6 bit cua tin hiéu FSK ting thi bing thong:
a. giam c. giir khong doi
b. ting d. hai lan
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34.

2D,

36.

37.

38.

39.

40.

41.

42.
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Trong FSK, sai biét gitta (40 1éch) hai song mang tang thi bang thong:

a. Giam c. Khong doi
b. Tang d. phan ntra
Hay cho biét phuong phap diéu ché dugc dung trong modem:
a. 16 -QAM c. 8—PSK
b. FSK d. tat ca déu dung
Piéu ché 2-PSK thudng c6 bing thong nhu thé nao so voi FSK?
a. rong hon c. cung bang thong
b. hep hon d. tat ca déu sai

Hay cho biét cac loai modem dung phuong phéap diéu ché FSK

a. Bell 103 ¢. Bell 212

b. Bell 201 d. tat ca déu ding
Hay cho biét chuan modem nao cua ITU-T dung trellis coding:

a. V.32 c. V.34

b V.33 d. avab

Trong phuong phap trellis coding thi so bit dit liéu so véi so bit
truyén di thi:

a. bang c. 16n hon

b. nho hon d. gap doi

Trong chuan V.22 bis, khi dung toc do thap, thi ta ding gdc phan tu
thr 3 va dibit ke 1a 11, tic goc 1énh pha la:

a. 0 c. 180
b. 90 d. 270
Muc dich cua trellis coding la:
a. Kho song hep hon c. tang toc do bit
b. Diéu ché don gian hon d. giam ti s6 16i

Trong phuong phap diéu ché nao ma goc pha thay do6i theo dong bit
cung vo&i cac mau bit trude do:

a. FSK ¢. DPSK

b. PSK d. ASK
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43.

44.

45.

46.

47.

48.

49.

Hay cho biét dang diéu ché ma toc do bit bang toc d6 baud

a. FSK c. 4-PSK
b. QAM d. tat ca déu ding

Vai tro cta bd diéu ché s6 1a chuyén tin hiéu. ... sang tin hiéu .....
a. so; tuong tu c. PSK; FSK
b. tuong tu; s6 d. FSK; PSK

Trong EIA 232, thiét lap DB-9 duoc dung trong dang két ndi nao:
a. Bat dong bo don c. don cong
b. dong bo don d. tat ca déu sai

Chuan nao dung giao thirc LAPM

a. V.32 c. V.34

b. V.32 bis d. V.42
Chuan nao dung phuong phap nén Lempei-Ziv-Welch

a. V.32 c. V.42

b. V.32bis d. V.42bis

Trong modem 56K thi c6 thé downdoad véi toc dé ....va upload véi
toc do.....

a. 33,6K; 33,6K c. 56K; 33.6K

b. 33,6K; 56,6K d. 56,6K; 56,6K
Nguoi dung két ndi Internet qua mang truyén hinh cap cé duge tdc
dé truyén dan cao la nho vao:

a. diéu ché tai tram chuyén mach

b. diéu ché tai nha

c. diéu ché AMI

d. cap dong truc co bang thong rong

111. BAI TAP

1.

Gia su truyen 4 ky hi¢u: 1000 (ASCII) khong dong bo, hay cho biét

s6 bit (extra) toi da can c¢6? Tinh hiéu suat truyén theo phan tram? 28/36

2.

Truyen mot ky tw A (ASCII-1000001) dung chuian EIA-232, truyén

noi tiep dong bo. Vé dang bién d tin hi€u theo thoi gian, véi gia su bit
rate la 10 bps.
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3. Vé dang song theo thoi gian ciia mau bit 10110110 duoc truyén
trong mach RS-422. Gia su murc “0" la 5 volt va muc °1” 1a -5 volt. V&
phan bu cua tin hiéu.

4. Dung dit liéu cua bai tap trén, gia sir 1a bit diu va bit cudi bi nhiém
nhicu 1 volt. V& tat ca cac day va sai biét ctia phan bu cua tin hiéu.

5. Tao bang hai cot, cot thir nhat liét ké cac chan ciia DB-9 chuan EIA-232.
Trong ¢ot thir hai, cac chan twong Ung cua thiét 1ap DB-25 cta EIA-232.

6. Viét lénh Hayes dung goi so 864-8902 va diéu chinh volume lén
mure 10.

7. Viét 1énh Hayes dé goi s0 (408)864-8902 va cho phép echo printing.
8. Lam lai bai tap 88, nhung khong can co6 echo printing.

9. Mudn truyen ché do khong dong bo ding DB-25 va chi ding mot kénh.
10. Muon truyén ché d6 dong bd duing DB-25 va chi dung mot kénh.

11. Muon truyén thém kénh thir cip ding DB-25 thi can bao nhiéu chan.
12. Lam lai thi du hinh 6.12 trong bai giang dung ché do khong dong bo.
13. Lam lai thi du hinh 6.12 dung coc ni DB-9.

14. Dung RS-423, hiy cho biét toc do bit néu cu ly giira DTE va DCE la
1000 feet (300m).

15. Dung RS-422, hay cho biét toc d6 bit néu cy ly gitra DTE va DCE la
1000 feet.

16. Khi thay RS-423 bang RS-422, toc do bit duoc cai thién nhu thé nao
trong cu ly 1000 feet?

17. Hay cho biét chudi bit nhu thé nao khi ta truyén ky tu “Hello” ding ma
ASCII trong ché do tuyén khong dong bo co mot start bit va mot stop bit.

18. Mot sb modem truyen bon bit cho mot ky tu (thay vi la 8 bit) néu dir
ligu chi toan la s6 (0 dén 9). Hay cho biét cach cac bit truyén nhu thé nao
néu ta dung ma ASCIL.

19. Dung local loopback test dé kiém tra hoat dong cua mot DCE cuc bo
(mnderq). Mot tin hiéu dugc go1 t mot DCE cuc bd dén mot DTE cuc bd
va tré vé DTE cuc bd. Minh hoa hoat ddng cua cac chan dung EIA-232.

20. Dung local loopback test dé kiém tra hoat dong ciia mot DCE cuc bd
(modem). Mt tin hiéu duoc go1 tr mot DTE cuc bo dén mot DCE cuc
bd, tir DCE cuc bd dén remote DCE (qua mang dién thoai) sau d6 goi ve.
Minh hoa hoat dong cua cac chan dung EIA-232 trong qua trinh nay.
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CHUONG 7
MOI TRUONG TRUYEN DAN

Méi truong truyén duogc chia thanh hai loai:
- Mot truong co dinh huong.

- MBoi truomg khong dinh huéng.

Transmission
media

Guided I | Unguided I

7.1. MOI TRUONG CO PINH HUONG
» Khai niém: La mdi truong c6 cung cap cap tir thiét bi nay dén thiét bi
kia.
» Phan loai:
- Cap xo0dn — doi (twisted pair cable): UTP, STP

- Cap dong truc (Coaxial)
- Cap so0i quang (Fiber-optic cable)

‘ Guided media I
Twisted-pair Coaxial Fiber-optic
cable cable cable

7.1.1 Cép xoiin dbi

- Cau tao: gom hai s¢1 day dién xoan lai v41 nhau.

Outer insulator
or PvC

Hinh 7. 1
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- Gom hai dang: khong c6 giap boc (UTP) va co giap boc (STP).
7.1.1.1 Ciap d6i xoin khéong boc (UTP: unshielded twisted pair cable)

» Pac diem:

- UTP la dang thong dung nhat trong truyén 5o liéu.

- UTP dai tan sb thich hop cho truyén dén di¥ li¢u va thoai: 100Hz
dén SMHz (BW=5MHz).

- UTP gom hai day dan, méi ddy c6 16p cach dién v6i mau sac khéac
nhau, duoc dung dé nhan dang va cho biét ting cap day trong bo day lon.

Twisted-pair cable

100 Hz 5 MHz

Twisted pairs
{5 pamrs)

Hinh 7. 2
- Muc dich xodn giam nhiéu tir bén ngoai tac dong trén tai.

Moise source

Hinh 6

The total effect is
16=12=4

Moise ellect = 16 units

Sender

Moise effect= 12 units
—_— —_— —_— —_—
3 3 3 3
Hinh 7. 3
Molse source }
The total effect is
e 14 =14=0
ey
4, 4, oL, & —_— 14
[—, —
Senid >>/ >>/
cnder I Receiver
(S
= L e il T I4
3 3 3 3
Hinh 7. 4
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» Uu diém ciia cap UTP: ré va dé sir dung, mém d&o hon va dé lap dit.

~ Cac cap UTP cﬁp cao hon duogc dung nhiéu trong mang LAN, bao
gom Ethernet va Token Ring.

. To6 chic EIA (Electronic Industries Association) da phat trién thanh
6 cap

- Category 1: dung dién thoai, thich hop cho truyén dir liéu tc do thap.
- Category 2: dung dién thoai va truyén dir lidu 1én dén 4 Mbps.

- Category 3: can it nhat 3 lan xoan trong 0,3m, dung cho truyén dir
liéu lén dén 10 Mbps.

- Category 4: can it nhat 3 1an xoan trong 0,3m va c6 thé truyén dir
liéu lén dén 16 Mbps.

- Category 5: dung cho truyén dan dit liéu 1én dén 100 Mbps.

- Category 6: dung cho truyén dan dit liéu 1én dén 150 Mbps.

> Dau noi (Connectors)

- Jack tuong tu nhu loai dung trong dién thoai, RJ11 ¢co6 bon day, cap
co hai doi day xoan

- Mang Lan Jack RJ45 dung tam day dan, cap c¢6 bon d6i day xoan.

&

d-conductor E-conductor

RJ-45 Female R1-45 Male

Hinh 7. 5
7.1.1.2 Cap xoan ddi c6 giap boc (STP: shielded twisted pair cable)

[Mcml shield ]

[ Plas Hn:r:u w:r]

Hinh 7. 6
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Cau tao: ¢6 hai day xodn va dugc boc giap cho hai diy

Muc dich 16p gidp boc kim loai: ngin nhiéu xuyén kénh (crosstalk).
Phan loai theo chét luong va cac dau noi déu tuong tu nhu UTP.
Khi st dung, 16p giap boc phai duge ndi dat.

STP thuong déc tién hon UTP, tinh chong nhiéu thi cao hon.

7.1.2 Cap dﬁng truc: (Coaxial cable hay coax)

> Cau tao: c6 nam lép duoc sap xép theo trat tu:

=

Lép dan dién bén trong (trong cling)
Lop cach dién 1

Lép dan dién bén ngoai

Lép cach dién 2

Lép nhua bao phu dé bao vé

> Tan s6: 800KHz dén 500MHz, Bing thong: 500MHz

Coaxial cable

200 KHz 300 MH:

( ) L (shieid
.x_F_Hmm -u:mf.-.r___r L i )

» Cic chuan cap dong truc:

Puogc phan cf;p theo RG, Mdi s6 RG cho mot tap cac dac tinh vat

1y, bao gém kich thudc day dong, kich thude 16p cach dién va kich c&
cua lop boc ngoa.
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Cac chuan thuong gap la:

RG-8: dung cho thick Ethernet.
RG-9: dung cho thick Ethernet.
RG-11: dung cho thick Ethernet.
RG-58: dung cho thin Ethernet.
RG-59: dung cho TV.
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Category Impedance Use
RG-59 75Q Cable TV
RG-58 50Q Thin Ethernel
RG-11 50 Q Thick Ethernet

> Pau noi cap dﬁng truc:

BNCT
Cable

|

|

BNC connector S50-W Ground

BNC terminator wire
Hinh 7. 8

- T-connector (dung trong thin Ethernet) dung két ndi cap thur cap
hoac cap dén nhicu thiét bi dau cudi khac nhau.

- Terminator dung trong cau hinh bus, trong d6 mét cap dan dwoc
dung lam xuong song (backbone) voi nhi€u thiét bi.
7.1.3 Cap quang

> Ban chat anh sang: Anh sang 1a mot dang cua song dién tir, ¢6 toc
d5 3.10° m/s

> Sw khiic xa: Khi anh sang chiéu qua hai méi trudong khac nhau.

- Khi chiéu anh sang tir méi trudng chiét sudt nho sang moi truong
chiét suat 16n goc td1 [ > R, nhu hinh a; I: goc té1 va R: 1a goe khuc xa.

- Khi chiéu anh sang tir moi truong chiét sudt lon sang méi trudng
chiét suat nho goc toi [ < R, nhu hinh b.

Méi trrdng c6 chiét suat nho Méi trwéng c6 chiét sudt nho
; (air) . (air)
Beam i

Beam
Méi truéng co chiét suét Idn (water or Méi treérng 6 chiét suét I6n (water or

glass) : g!?ssg .
a. From less dense to more dense medium b. From more dense td less dense medium

Hinh 7.9
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» Goc toi han: Xay ra hién tuong phan xa toan ph:.:'in. Liss tign

a - .,

angle

Hinh 7. 10

- Khi chiéu dnh sang tr moi trudng chiét suat 16n sang méi truong chiét
suat nho goc tdi I < R. Ttéi han 1a goc tmg véi nd goc khie xa R = 90°.

- Khi goc té1 16n hon gbc to1 han thi xuat hién hién tuong phan xa

toan phan.
Angle of 'l Angle of

incidence g refiection
Hinh 7. 11

+ Cap quang dung hién tuong phan xa dé dan anh sang qua kénh quang,

+ Dir liéu duge ma hoa thanh dang chum tia on-off dé biéu dién bit
1 va bit 0. (ON: ¢6 anh sang, OFF: khong co anh sang).

> Cic ché dj truyén sgi quang: soi da mode va soi don mode

| Mode l
| Multimode I |5ingle ITIDdﬁI

Step-index I Graded-index l

Hinh 7. 12

v" S¢i da mode: Nhiéu tia tir ngudn anh sang di chuyén bén trong 15i
theo nhiéu duong khac nhau.

» Soi da mode step-index:

Source ore Destination
Cladding
Hinh 7. 13

- Chiét suat cua 161 dugc gitr khong doi tur tam dén ria.
- Cac tia dén khong dong déu xuat hién hién tugng méo do tré.
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- Gi6i han toc do truyén dir lidu
- Puoc tmg dung truyén dir liéu téc do thap, do chinh x4c khong cao.
= So¢i da mode graded —index:
- Co cac mat do thay doi duoc. Mat do cao nhat tai vung tam cua 101
va giam dan tai vung ria.
- Céc tia duoc chinh dinh goc truyén dé tin hiéu dén cung mét lic

- (€06 do chinh xac cao hon so voi step-index.

| S B %/ﬁ{\
QuUrce

Hinh 7. 14

v’ Soi don mode:
- Nguf’in sang duoc tap trung cao trong mét goc nho, tia toi sat mat ngang.
- Soi don mode san xuat v6i dudng kinh tuong ddi bé so véi sgi da mode

- Mat d¢ tuong d6i nho, viéc giam mat d¢ nay cho phép co goc toi
han gan 90 d6 lam cho qua trinh truyén gan nhu nam ngang.

- Vige lan rruyen cua nhiéu tia gan nhu gmng nhau va cé thé bo qua
yeu t6 tmyen tre.

- Cac tia co thé xem dén dich cung mot lic va duoc tai hop ma
khong bi méo dang.

B - Ul
Destination
Source

Hinh 7. 15
» Kich thwde cap quang:

Ti s0 cua duong kinh 161 va duong kinh vo, ding micromet.

Loai sQi quang Lo1 L&p bao phu
(Micromet) (micromet)
62.5/125 62.5 125
50/125 50.0 125
100/140 100.0 140
8.3/125 (don mode) 8.3 125
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» Ciu tao cap:

Outer jacket

Fiber
(core and cladding)

Hinh 7. 16
- Lo1 cap duoc boc boi 16p son phu (cladding) tao ra cap quang.

- Lai va lép son phu ¢ thé dugce lam tir thiy tinh hay plastic nhung
cO mat do khac nhau.

- Loép boc ngoai ¢ thé duoc cau tao tir nhicu chat liéu khac nhau,

bao gom vo Teflon, plastic, plastic ma kim loai hay lugi kim loai, tiy
theo cac rng dung khac nhau, va dieu kién lap dat.

» Nguﬁn sang cho cap quang:
- Nguon sang c6 thé 1a LED (light-emitting diode) hay diode laser
ILD (injection laser diode).
+ LED tuy re tién nhung tin hi?u lai khong hoi ty tt, nén thuong
chi dugc dung trong truyén dan cu ly ngén.
+ ILD: cho phép héi tu chum tia voi goc rat hep, cé thé truyén
duogc trén mot cu ly twong doi dai.
- BO thu phai ¢6 bd cam bién quang (photodiode) cho phép chuyén
tin hiéu thu dugc sang tin hi€u dién dung dugc cho may tinh.
A Ae _r
» DPau noi cap quang:

Dau ndi cap quang ciing doi hoi sy chinh x4c nhu ban than cap
quang, khong cho phep c6 khoang ho, cling nhu khong dugc ¢p qua sat,
luén doi hoi duge can chinh ding néu khong muodn tin hiéu bi suy hao.

T do, cac nha san xuat da cung cap cho thi trudng nhiéu loai dau
noi vira chmh Xac vira ré tién, voi hai dang dau duc va cai dau ndi duc
thudng ndi vao cap, con dau cai dwge mic vao thiét bi can két ndi.

> Uu diém ciia cap quang: Tinh chong nhiéu, it bi suy giam tin hiéu
va bang thong lén hon.

- Tinh chong nhiéu: Tir ban chat anh sang, nén khong bi nhiém nhiéu
dién tr truong, con anh sang tir ngoai vao cap thi da duoc l6p boc bao vé
ngan chan.
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- [t bi suy giam tin hiéu: Piéu nay cho phép tin hiéu lan truyén hang
chuc km.

- Bang thong 1én hon: Téc do truyén cao hon.

¥ Khuyét diém cia cap quang: chi phi cao, lap dat/bao tri kho khan
va dé vo.

- Gia ca: Cap quang cé gia thanh cao hon do phai san xuat v6i chat
Iugng cao hon thi qua trinh tinh loc, cong ngh¢ doi hoi tinh chinh xac cao

hon. Dong thoi chi phl cho nguon laser dung tao ngudn tin hiéu ciing dat
hon nhiéu lan so v4i bd tao tin hiéu truyén thong trong cap doi hay cap

dong truc.

- Lap dat/bao tri: Kho khan khi ldp dit nhat 1 khi thict 1ap cac dau
noi1 cap quang so voi truong hop dau no1 dung cho cap dong.

- Tinh dé v&: Thuy tinh nén dé v&, lam han ché sy tac dong manh.

& Do an
Phuong tién Gi4 Tée db Suy P':IPIEI! toin
truyen dan : hao | dién tuw _
(An ninh)
UTP Ré¢ | 1-100 Mbps Nhiéu | Nhiéu | Thap
STP Vira | 1 — 150 Mbps Nhiéu | Vira Thap
Cap dongtruc | Vira | 1 Mbps — 1 Gbps | Vira | Vira Thap
Cap quang Cao | 10 Mbps — 2 Gbps | Thap | Khong | Cao

7.2 MOI TRUONG KHONG PINH HUONG

» Khai niém: Con goi la thong tin khong day (vo tuyén), song dién
tir dugc truyén dan qua khong khi.

> Qui hoach tin s6 vé tuyén: Chia thanh tam dai tan 3KHz dén

300GHz.
VLF Very low frequency VHF Very high frequency
LF Low frequency UHF Ultra high frequency
MF Middle frequency SHF Super high frequency
HF High frequency EHF Extremely high frequency
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3 KHz 300 GHz

Radio communication
Radio, microwave, satellite

HF
3KHz \\30KHz //300kHz/ 3MHz \30 MHA\_ 300 MHz
Surface [Trumspheric][loncspheric] Space
line-of-sight

GHii 30 GHz if 300 GHz

Hinh 7. 17
7.2.1 Lan truyén séng vo tuyén

Song vo tuyén: Ding nim dang truyén: Song bé mit (surface),
song tfmg d6i luu (troposheric), tang dién ly (ionosheric), truyen thang
(line of sight), va khong gian (space)

lonosphere lonosphere

Troposphere Troposphere Troposphere

Surface propagation Tropospheric propagaltion lonospheric propagation

Troposphere ai
e o Iroposphere

Ling-of-sight propagation Space propagation

Hinh 7. 18

- Tang doi luu 1a ving khi quyén kéo dai dén khoang 30 dam so véi
mat dat (tang binh luu -stratosphere), chira chu yéu khong khi. May, gio,
thay d6i nhiét do, va thoi tiét thuong dién ra o 16p doi luu, 1a 16p bay cua
may bay phan luc.

- Tang dién ly la 16p khi quyén phia trén tang d6i luu nhung nam
dudi 16p khong gian, trong do chira cac phan tur dién tich tu do.

Lan truyén bé mat: Trong dang nay, song lan lruyen trong phan

thap nhét cua khi quyén, sat mat dat. Tai nhirng tan s6 thap nhat, tin hiéu
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téa ra theo nhiéu huong tu anten va di theo bé mit dat. Cu ly phat di phu
thuc vao cong suat, cong suat cang 16n thi di cang xa. Lan truyén bé mat
c6 thé di theo mit nudc bién.

Lan truyen tang doi luu: Lan truyén theo hai cach: Co thé di thiang
(tr anten dén anten) hay c6 thé truyén dan theo mot goc n:n phan xa lai
xunng mat dat nhleu lan khi cham lop bé mit trén cua tang dbi Tuu.
Phuong phép truyén thang can c6 dinh huéng anten con phuong phap thir
hai thi cho phép truyén dan xa hon.

Lan truyén tan}:, dién ly Song tan s6 cao c6 thé truyén dén tﬁn;:,
dién ly roi phan xa vé mat dat nhiéu lan. Dang lan truyén nay cho phép
truyén xa vdi cong suat bé.

Lan truyén song thang: Can diéu kién cac anten phai nhin thay
nhau. Anten nhu thé phai co tinh dinh huong, mac trén cao de khong gap
chuodng ngai vat. Dang truyen dan nay doi hoi phai tinh té, can tap trung
hoi tu song do song phan xa trong truong hop nay sé gay nhiéu lén trén
tin hi¢u thu.

Lan truyén trong khong gian: Pugc ding trong cac bo chuyén tiép
dung vé tinh. Tin hiéu phat di duoc vé tinh thu va truyén tiép vé may thu
tai mat dat. Pay 1a mot dang truyén thiang c6 bd tiép van trung gian (vé
tinh) v&i doi hoi phai c¢6 cac anten thu cuc tt do tin hiéu tir vé tinh 13 yéu
va bi suy giam nhiéu do cu ly xa.

7.2.2 Lan truyén cac tin hi¢u dic biét

Dang truyén cua tin hiéu radio phu thudc vao tan so (té‘rc d0) cua tin
hi¢u. Moi tan s6 thich hop vé1 mot 16p khi quyén dac thu cling nhu cong
nghé thu phat dugc dung trong 16p nay.

VLF (Very Low Frequency): Song nay dugc lan truyén theo dang
song bé mat, thuong qua khong khi, doi khi & mat bién. SDI‘I&, VLF tuy
khong bi anh huong cua suy hao nhung lai nhay cam véi nhiéu khi quyén
(nhiét va dién) tai ving cao d6 thap. Dang song nay thich hop cho théng
tin séng dai hay thong tin ding cho tau ngam, nhu hinh 7.19.

Long-range radio navigation

3 KHz 30 Kz
Hinh 7. 19

LF (Low Frequency): Tuong tu nhu VLF la truyen theo dang song

bé mat, duoc dung trong tmyen tin song-dai hang hai, nhu hinh 7.20.

Dang séng nay bi suy hao nhiéu vao ban ngay, khi séng bi hap thu nhiéu
boi1 cac vat can tu nhién.
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Long-range radio navigation

30 KHz 300 KHz
Hinh 7. 20

MF (Middle Frequency): Song dugc tmyén qua téng d6i luu. Céc
tan sO nay bi tang dién ly hap thu. Do d6, cu ly cta song bi gidi han tir goc
can thiét de phan xa tin hi¢u trong vung d6i luu dé khoi phal di vao vung
dién ly. Hap thu nay ting vao ban ngay, tuy nhién hau hét cac truyén dan
MF lai thucmg dua vao cac anten truyén thang (lme-mmght) cho phép dé
diéu khién va giam yéu to hap thu. Trong dai song nay c6 radio AM, hang
hai, radio dinh huéng, va tan s6 bao nguy khan cap, nhu hinh 7.21.

I AM radio

300 KHz 535 KHz 1.605 MHz 3 MHz

Hinh 7. 21

HF (high frequency): Tin hiéu dung trong tang dién ly, cac tan so
nay di tir vao tang dién ly, trong d6 bi phan xa ve mat dat do c6 su khac
biét vé mat do. Song HF dung cho amateur radio (ham radio), citizen’s
band (CB), truyén tin qudc té, truyén tin quén su, thong tin hang khong
duong dai va thong tin hang hai, telegraph, va fax, nhu hinh 7.22.

CB radio

3 MHz 30 MHz
Hinh 7. 22
VHF (Very High Frequency): Dung trong thong tin truyén thang,
bao gom song TV VHF, radio hang khong AM, ho trg khéng luu AM,
nhu hinh 7.23.

Channels Channels
2-6 7-13
Paging / //
TV FM Aircraft TV
SU'MHZ 54 88 108 174 216 300 r;'le
Hinh 7. 23

UHF (Ultra high Frequency): Héu hét dung trong thong tin tmyen
thang, bao gom séng TV UHF, thnng tin di dong, pagmg, va két noi vi
ba, nhu hinh 7.24. Xin chu y la vi ba dugc hiéu la song tir 1 GHz cua
UHF cho dén cac SHF va EHF.
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Channels
Mobile - Cellular
telephone / radio Paging
UHF TV |—| Microwave
S{It; MHz 470 806 3 GHz
Hinh 7. 24

SHF (Superhigh frequency): Dung trong thong tin truyén thang va
khong gian, bao gom thong tin vi ba mat dat va v¢ tinh, radar, nhu hinh 7.25

Microwave

3 GHz 30 GHz
Hinh 7. 25

EHF (Extremely high frequency) dung trong thong tin khong gian,
chu yéu cho cong tac khoa hoc bao gébm radar, vé tinh, va cac thong tin
thir nghiém, nhu hinh 7.26.

Microwave

30 GHz 300 GHz
Hinh 7. 26

7.2.3 Viba mat dat (terrestrial microwave)

Do truyen thiang nén vi ba can c6 cac thiét bi thu phat dap (mg duoc
yéu cau nay. Cu ly truyén phu thudc rat 16n vao chiéu cao anten, nham
tranh duoc cac chudng ngai vat. Thong thuong anten duoc dat trén cac
dinh nii hay doi.

Vi ba lan truyén theo mot hudng, nhu thé can c6 hai tan s6 khac
nhau khi truyén tin hai chiéu, mot cho phat va mot cho thu, ngay nay
thiét bi nay dugc t6 hop lai thanh may thu— phat (transceiver) voi cac
thiét bi cho phép chi dung mot anten cho hai tan sé thu-phat.

> B0 tiép van (repeater):

Pé tang cyu ly cua vi ba mat dat, co thé dung thém nh1eu bo tiép
véan, nhu hinh 7.27. Hién nay, hé vi ba mat dat voi cac tram tiép van cung
cap co so cho cac hé thnng dién thoai hién daa.

Earth

Hinh 7. 27
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» Anten:

Co hai dang anten vi ba thuong dung: chao parabol va anten sung
(horn)

v" Anten parabol, nhu hinh 7.28.

Line of symmary

Hinh 7. 28
v" Horn antenna, nhu hinh 7.29.
Narrow beam of —
microwave ‘11 ““xx
transmission
Wave guide
Hinh 7. 29

7.2.4 Thong tin vé tinh

Thong tin v¢ tinh giong thong tin truyén thang trong d6 c6 mot tram
la vé tinh. Nguyen tac hoat d{mg tuong tyr nhu vi ba mit dat, trong do vé¢
tinh dong vai trd mot anten va bo tiép van, nhu hinh 7.30. Do truyén thing
nén yéu t6 vé do cong bé mit cia trai dat 1a it quan trong. Dang thong tin
nay thich hop cho truyén dan lién luc dia va xuyén dai duong.

Satellite

v

v
Sending earth Earth Receiving earth

staion station

Hinh 7. 30

» Vé tinh dia tinh:

Pé bao dam thong tin, thi vé tinh nhat thiét phai c6 cung toc do voi
mat dat, yéu cau co v¢ tinh dia ’ﬁnh{ nhu hinh 7.31. Qlﬁ dao dia tinh vao
khoang 22.000 dam so v&1 mat dat. Can ¢6 ba vé tinh dé phu song toan cau.
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» Tan so dung trong théng tin vé tinh:

Dai tan nay & tam GHz, dung hai tan so thu-phat khac nhau (uplink:
tir mdt dat 1én vé tinh va downlink: tir vé tinh xudng), nhu bang

%CD%
e

Hinh 7. 31
Band Downlink Uplink
C 3.7t0 4.2 GHz 5.925 to 6.425 GHz
Ku 11.7 to 12.2 GHz 14 to 14.5 GHz
Ka 17.7 to 21 GHz 1.5 to31 GHz

7.2.5 Dién thoai di dong (cellular telephony)

Duoc thiét ké nham cung cﬁp\ két ndi on dinh gilta mot may di dong
va tram ¢o dinh. Nha cung cap can theo bam duoc thué bao, chi dinh
kénh truyén, va chuyen tin hiéu cudc goi tir kénh nay sang kénh khac khi
thué bao di chuyén khoi tam phu séng ctia mot tram.

Tir d6 ¢6 yéu cau chia ving dich vu thanh nhiéu té bao. Mdi té bao
g6m mot anten va dugc mot tram diéu khién té bao. Cac tram nay duogc
chi huy b&1 mot tram chuyen mach duogc goi la MTSO (mobile telephone
switching office). MTSO diéu phoi thong tin giita cac tram té bao va tong
dai dién thoai (central office) nhu hinh 7.32.

Mebike telephone
switching affice (MTSO)

—

4 4 Tolephone ceniral
affice
T |

Hinh 7. 32
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Kich thudc céc té bao co thé thay doi tuy thudc so may phu trach,
trung binh 1a mot dén mudi hai dam. Cong suat phat cac tram ciing duge
bo tri hop 1y dé khong gay nhicu 1€n cac té bao lan can.

» Dai song dung cho dié¢n thoai di dong

Thong tin di dong ban dau dung analog. Dé glam nhiéu, dung
phuong phap FM cho truyén tin gitta may di dong véi tong dai cell. FCC
qui dinh hai dai séng cho thong tin di dong, nhu hinh 7.33. Dai tan giita
824 va 849 MHz duoc dung dau tién cho thong tin di dong. Dai tan giita
869 va 894 MHZ truyen déan thong tin cho dién thoai mat dat. Céc tan so
song mang dugc phan cach timg 30 KHz, cho phép mm dai tan hd tro
dén 833 song mang. Tuy nhién, do can hai dai tan truyén tin cho full-
duplex, lam cho bang thong mai dai 18n dén 60 KHz, nén chi con c6 416
kénh trong moi dai song.

Nhu vay, mdi dai tdn chi con 416 kénh FM (trong s6 832 kénh).
Trong d6, mot sé kénh dugc dung dé diéu khién va setup dir liéu thay vi
cho thong tin thoai. Ngoai ra, dé tranh nhiéu, cac kénh dugc phan bod
trong té bao sao cho cac kénh ké nhau khong ding ciing mot kénh. Gidi
han nay lam cho mdi té bao thuong chi st dung 40 kénh.

416 channels 416 channels
824 MHz 849 MHz 869 MHz 894 MHz
Hinh 7. 33
> Truyén

Pé thiét lap cudc goi voi may ban, thué bao di dong ding ma gom
tr 7 dén 10 digit (sd dién thoai) va nhan gol. Pién thoai di dong s€ quét
trong dai tan, tim va thiét lap v6i kénh ¢o tin hiéu manh nhét, roi gui dir
licu (s6 dién thoai) dén dén cell office gan nhat dung kénh nay. Tram cell
tiép van dit liéu dén MTSO, dé MTSO gui du liéu nay dén tong dai dién
thoai trung tam (CO: central office). Néu bén doi tac tra 101, két ndi duoc
thuc hién va dugc chuyén tle:p dén MTSO. Tai day, MTSO chi dinh mot
kénh réi cho cude goi va thiét lap két nbi. Dién thoai di dong tu chi dinh
dén kénh mai va thong thoai.

» Nhan

Khi dién thoai ban goi di dong, thi tong dai (C.0) goi sé goi dén
cho MTSO, dé MTSO tim vi tri cua thué bao di dong thong qua viée goi
di tin hiéu goi tim tai cac cell. Khi tim dugc may di dong, MTSO goi tin
hiéu bao chuodng, va néu di dong tra lo1, MTSO chi dinh mdt kénh thoai
dung cho cudc goi, cho phép thong thoai.
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> Chuyén ving cudc goi

Trong qué trinh két noi khi may di dong di tir mot cell nay dén mot
cell khac, khi d6 tin hiéu bi yéu di, nén MTSO s& giam sat mirc tin hiéu
trong mot vai giay. Khi cuong do nay giam di, MTSO sé tim mot cell
méi thich hop hon dé chuyén sang kénh méi. Qua trinh nay dién ra rat
nhanh nén thué bao khong kip nhan ra.

» Digital
Dich vy dién thoai di dong FM dung chuyén mach di dong analog

(ACSC: analog circuit switched cellular). Khi truyél:l dir liéu s6 ding
dich vu ACSC thi can ¢6 modem vo1i toc do ta 9.600 dén 19.200 bps.

Tir 1993, nhiéu nha cung cap dich vu d3 chuyén sang hé thong
mang chuyen goi di dong s6 (CDPD: cellular digital packet data). CDPD
cung cap dich vu s6 téc dé thap trong cac mang dién thoai dang str dung,
trén co s6 mo hinh OSI.

Dé tan dung ciac mang di dong dang co, thi du nhu véi dich vu
chuyén mach 56K, _thi CDDP dung phuong phap trisector. Day la két hop
ctia ba cell véi mdi cell 1a 19,2 Kbps, dé c6 tong 1a 57,6 Kbps {tu'crng
thich duoc voi dudng chuyén mach 56K thong qua viéc bé bt mot so
overhead). Trong k¥ thuat nay, thi nuéc My dugc chia thanh 12.000
trisector. Ctt mdi 60 trisector, ding mot bd dinh tuyén (router).

» Két hop vé tinh va may tinh

Dién thoai di dong dang chuyén hudng nhanh trong viéc két hop
thong tin v€ tinh véi cac hé llmng hién hiru. Diéu nay cho phép thiét lap
thong tin di dong tai hai diém bat ky trén trai dat. Mot xu hudng khac 1a
két hop thong tin di dong va may tinh c4 nhan duoc goi la théng tin ca
nhan di dong (mobile personal communication) cho phép dung cdc may
tinh c4 nhan dé goi, nhan dir liéu, thoai, hinh anh va video.

7.3 TON HAO PUONG TRUYEN (TRANSMISSSION

IMPAIRMENT)
| Imparment I
‘ Attenuation I ‘ Distorsion I ‘ Noise I

Hinh 7. 34

L JI L ) " - A
Co ba dang ton hao: suy giam, méo dang, nhiéu.
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7.3.1 Suy giam (Attenuation): La that thoat ning luong
- Dé bu suy hao, dung bo khuéch dai tin hiéu.

Original

Attenuated Amplified
[
Point 1 Transmission medium Point 2 Paoint 3

Hinh 7. 35

- Degibel (dB): dugc dung dé do 36 manh tuong ddi cua hai tin hiéu
tai hai diém khac nhau.

+ Khi dB am > tin hiéu bi suy giam

+ Khi dB duwong = tin hiéu duogc khuéch dai.

Do suy giam (dB)=10log, (P, /P)

Trong d6: P; 1a cong suat phat (diém 1)
P, la cong suat thu (diém 2)

Do khuéch dai (dB) =10log,,(P,/P)

Trong d6: P; 1a cong suat vao bo khuéch dai (diém 1)
P> 1a cong suit ra bd khuéch dai (diém 2)

Vi du: Gia sir ¢6 mot tin hiéu di qua méi truong truyén, cong suat
bi giam moét nua. Hay tinh do suy giam theo decibel (dB).

Do suy giam (dB)=10log,,(P,/P)=
10log,,(0,5F /B)=10log,,(0,5) =10(-0,3) = —3dB
(-3dB tic la giam di 3 dB, tic 1a cong suat giam di mot nira)
Vi du: Tin hiéu dugc khuéch dai 10 lan, tic la P> = 10P;.
Do khuéch dai 10log,, (P, / B)=10log,,(10R/ P)
=10log,,(10)=10(1) =10dB

Vi du: Mot trong nhirng yeu t6 dé su _dyng dB la dung phep tinh
cong trong qua trinh tinh toén ton hao tai nhiéu diém ndi dudi nhau.

: 1dB i

e >

-3dB : 7 dB : -3dB :

- > > >
- ‘ - =
Point 1 Transmission Point 2 Point 3 Transmission Point 4

medium medium
Hinh 7. 36
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Tong decibel cta dudng truyén:

R il
10log,,(P,/ P)=10log,, (= =-%)

PBPR

=10[log,,( )+ngm( )+l‘3g|u( 4)]

I 3

P
= 1010;:,”}(?) +10105H,( )+ 1010},.0(—)

1 2 .?-
=-3 +7 -3=1dB
tin hi¢u dugc khuéch dai.
7.3.2. Méo dang (Distorsion): La tin hi€u b1 thay d6i hinh dang.
- Tin hiéu hén hop, tao nén tir nhidu nhiéu tin hiéu tan s6 khac nhau.
- Mailtﬁn s6 ¢6 toc do truyén khac nhau trong mo1 truong, nén tin
hi¢u tai diém thu khi tong hop lai bi méo.
Point 1 Point 2
— AR —
Dd:b %%W] - Transmission medium - ;&I‘I"I[JOL;J*LEEJQHN
I |
Coves AR AN o
Components, in phase Components, out of phase

Hinh 7. 37

7.3.3. Nhiéu (Noise)

> Khai niém: La thanh phan khong mong mudn xuét hién trong tin
hiéu va c6 kha nang lam xau tin hiéu.

> Phan loai: nhiéu nhiét, nhiéu cam ung (induced noise), nhiéu
xuyén kénh (crosstalk) va nhiéu xung.

- Nhiéu nhiét: Khi nhiét dé thay doi, chuyén dong ngau nhién cua
electron trong day dan tao ra thém vao cac tin hiéu khong do may phat
chuyén di. Khic phuc: Ding méy diéu hoa.

- Nhiéu cam ung: Do dong co hay thiét bi dién, khi d6 cac thiét bi
nay hoat dong giong nhu mot anten va moéi truong dong vai tro b thu

song. Khac phuc: Khong dung cac thiét bi tao dién tir truong trong lic
truyén so liéu.

- Nhiéu xuyen kénh: anh huong cua mét day dan lén day khac. Mot
day dong vai tro anten va day con lai 1a b thu song. Khic phuc: Dung
day chong nhiéu nhu cap STP
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- Nhiéu xung: Do céc thlet b1 cong suat, tia chdp... Khac phuc: Dung
chdng sét, khong dong ngat cac thiét dién trong phong truyén so lidu.

Transmittec

I 1 I

Point 1 Transmission medium Point 2

Hinh 7. 38

7.4 HIEU SUAT (HIEU NANG PERFORMANCE)
Pé do luong hiéu nang cua moi trudong truyeén, dung ba khai niém:
v Thong lugng (throughout),
v Van tdc truyén song (propagation speed)
v Thoi gian truyén song (propagation time)
> Thong luong: La luong dir lidu truyén qua mot diém trong mot
glay.
(thong luong 1 s6 bit c6 thé di qua birc tudng trong mot gidy)

; aﬁﬁ
ﬁq\ﬂ
W Direction
11110011111000010011 111100101010101010101111100010
| | -
Transmission medium Transmission medium

Throughput is the number of bits passing
through this wall in a second
Hinh 7. 39

> Vian toc truyen song: do luong cu ly ma tin hiéu hodc bit ¢6 thé di
qua moi trudng trong mot gidy. Van toc truyén séong cua tin hiéu dién tir
phu thudc vao moi truong va tan so tin hicu.

Thi du: Trong chan khong anh sang di chuyén véi van toc 1a 3.10°
m/s. Toc do nay tucmg tu nhur trong day cap do1 xoan. Tuy nhién, tmng
cap dong truc va cap quang, thi toc do nay la 2.10° m/s cho céc tan so
trong dai MHz dén GHz.
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» Thoi gian tmyen song: Thoi gian can thiét dé tin hiéu hay bit di tu
mot diém nay dén mot diém kia trong méi truong truyeén.

Thoi gian truyén = Khoang cach / Van tdc truyén séng.

Propagation time = t; — t; = d/Propagation speed

: Distance = d :
*l >

111000010011 ————>»

i
Attime t, ‘
111000010011 ————»
L
At time 1

Hinh 7. 40
Thoi gian truyén thuong duoc chuan hoa sang kilomet.

Thi du, thoi gian truyén trong diy cap xoan d6i duoc chuan hoa
thanh km nhu sau:

Thoi gian truyén = 1000m / (3 x 10° m/s) = 3,33 x 10 ° s/m = 3,33ms/km

Trong cap dong truc va cap quang, thi:

Thoi gian truyén = 1000m / (2 x 10° m/s) =5 x 10 ° s/m = S5ms/km

= BUGC SONG

Do dai song la mot dac tinh khac cua tin hi¢u di chuyen ‘rrong mo1
trucmg truyen D¢ dai song rang bude chu ky hay tan s6 ciia mot sOng sin
don gian véi toc do truyén trong mdi truong. Noi khac di, khi tan so tin
hiéu doc lap voi moi truong, do dai song pl?u thudc vao ca tan so6 va moi
truong. Mac du do dai song ¢6 lién quan dén tin hiéu dién, nhung nguoi
ta cling dung khi ban dén anh sang trong cap quang. D¢ dai song la cy ly
cua tin hiéu don gian di chuyén trong mot chu ky, nhu trong hinh 7.41.

Wavelength

At time 1 : :

Transmission medium \_/ \/ U _—

Direction of

/\ /\ /\ propagation
Transmission medium U U \_/

Attme1+T

Hinh 7. 41
D6 dai song co6 thé dugc tinh toan tir toc do truyén va chu ky cua
tin hiéu
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D6 dai song = toc do truyén x chu ky
Mit khac tir quan hé giira tan s6 va chu ky, ta co:
D4 dai song = toc do truyén x (1/tan s6) = toc do truyénftﬁn $0
Ggi A la do dai song, toc do truyén la ¢, va tan s6 la fthi:
= c/f

D4 dai song thucmg duoc du hang micromet (micron), thi du do dai
song tia hmlg ngoai (tan s6 = 4.10") trong khong khi 1a:

= ¢/f=(3.10%/(4.10")=0,75.10° m = 0,75 um

Trong day cap dong truc hay cap quang thi 46 dai song thap hon
(0,5um) do toc d6 truyén trong cap bé hon trong khong khi.

= DUNG LUONG KENH SHANNON

- Dung lugng kénh: Xac dinh toc do truyén dir liu cuc dai theo ly
thuyét cua mot kénh truyén

C =B logy(1+S/N)

Trong d6: C|[bps]: Dung luong kénh.
B[Hz]: Bang thong cua kénh truyén.
S/N: Ti s6 cong suat tin hiéu trén cong suat nhiéu.
S(W): Cong suat tin hiéu; N(W): Cong suat nhiéu.

~ Vidu 4: Cho ¢6 mot kénh truyén rat nhiéu nhidu (N = o0), ti s0 S/N
gan bang 0, nhiéu qua manh lam yéu tin hiéu. Nhu thé, dung luong
truyén luc nay la:

C = B log>(1+S/N)= B log,(1+ 0)= B log>(1)= B. 0= 0

Diéu nay tirc la dung luong kénh truyén la zéro, bat ké bang thong,
tirc 1a ta khong thé truyén tin qua kénh nay.

Vi du 5: Tinh toc do bit cao nhat 1y thuyet cua mot duong cap
UTP, véi bang thong 3000Hz, ti s6 S/N 1a 3162 lan (35 dB).

Nhu thé, dung luong truyén Iy thuyét cao nhat la:
C=Blog>(1+S/N)=3000 log(1+3162)=3000 log»(3163)
= 3000 x 11,62= 34.860bps=34,86Kbps

Nhu thé, néu muon ting téc do truyén dir liéu trong duong day
UTP, thi mét 1a ting bang thong, hai la cai thién ti s6 S/N.

D61 tir dB sang s6 lan hodc nguoc lai:
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S/ N(dB)=10log,,(S/ N lan);

S/IN(dB)

S/Nlan=10

SIN(dB)
10

S/ N lan=10
S/ N(dB)=10log,,(3162) =35dB

L0

I5(dB)

:10 10

=10 =3162lan

7.5 SO SANH CAC MOI TRUONG TRUYEN

Khi can thlet phai danh gia mot mo1 truong truyén trong cac ung
dung cu thé thi can quan tim dén nim yéu t6 sau: chi phi, toc do, suy
hao, nhiéu dién tir truong va an toan.

- Chi phi la chi phi vat tu va lap dat

- Toc do la toc do truyen bps vo1 do tin cay cao, chu y la toc do thay
doi theo tan s6 (tan s6 cang cao thi truyen cang nhleu bps), cting nhu kich
thude cia moi truong hay thiét bi truyén dan, va van dé diéu hoa ciia moi
trudong dan dién.

- Suy hao: Nhu da thao luin & phan trén.

- Nhiéu dién tir truong: (EMI: electromagnetic interference) noi lén
kha ndng cam nhén cua mo1 truong d6i voi nang luong dién tir trudng tir
bén ngoai vao duong két ndi 1én trén tin hiéu truyén.

- An nmll la tinh ,ba{l vé cho an ninh khi truyen, thi du song dién
treong, day dan dién rat dé b1 tham nhap lau, con cap quang thi kho hon.

Bang so sanh nhiéu dang méi truong truyén theo cic tiéu chi chat
luong vira néu:

':r:}fé’;g ;;‘;“ Gia Tée do Suy hao ;f;‘;“t‘:r An ninh
UTP Ré 1 — 100 Mbps Nhiéu  |Nhiéu |Thép
STP Vira 1 — 150 Mbps Nhiéu  [Via Thap

Cap ddng truc | Vira ] Mbps — 1 Gbps |Vira Vira Thap
Cap quang |Cao 10 Mbps — 2 Gbps | Thap Khong |Cao
Radio Moderate |1 — 10 Mbps Low-high [High Low
Microwave |High 1 Mbps — 10 Gbps |Variable |High Moderate
Satellite High I Mbps — 10 Gbps |Variable |[High Moderate
Cellular High 9.6 -19.2Kbps |[Low Moderate | Low
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BAI TAP CHUONG 7

I. CAU HOI ON TAP

1. Hay cho biét cac thanh phan cuia phé dién tir duoc ding trong thong tin?

2. Hay cho biét hai loai chinh cua méi trudng truyén?

3. Su khac biét gittra mo1 truong dinh huong va moi1 truong khong dinh
hudng?

4. Néu tén ba loai cap chu yéu ctia méi trudmg c6 dinh huéng?

5. Uu diém cua cap ddi xodn so voi cap doi khong xoian?

6. Tai sao cap dong truc tot hon cap xoan d6i?

7. Khi chum tia sang di qua ving chiét suat thip hon thi xay ra viéc gi?
Khi qua vung c6 mét do cao hon?

8. Khi chum tia di qua méi truong chiét suat cao sang méi truong chiét
suat thap hon, chum tia s€ nhu thé nao trong cac truong hop sau:
e Goc to1 nho hon goce t61 han.
e Goc tdi bang gdc téi han.
e (Goc to1 lon hon gde to1 han.

9. Khuc xala gi?

10. Hay cho biét cac phuong thire lan truyén anh sang trong cap quang?

11. Vai tro cua 16p son boc (cladding) trong cap quang? Hay cho biét vé
mat do twong do1 cua 1617

12. Trinh bay cac uu diém cua cap quang so voi cac dang cap dong truc
va xoan do1?

13. Khuyét diém cua cap quang?

14. Hay cho biét dai tan s6 cua thong tin vo tuyén?

15. Hiy cho biét cac phuong thirc lan truyén song vo tuyén?

16. Trinh bay vé phuong thirc tiép véin trong vi ba mat dat?

17. Tai sao can vé tinh dia tinh trong thong tin vé tinh?

18. Phuong thirc chuyén viing trong thong tin di dong?

19. Hay cho biét ba yéu t6 tao ton hao truyén dan?

20. Decibel dugc dung trong do luong gi?
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21.

22,
23.
24.
25.
26.
27.

28.
29.

30.
31.

Hay cho biét ba yéu to quan trong trong danh gia chat luong moi
truong truyén?

Quan hé gitra toc do truyén va thoi gian truyén?

Dinh nghia va phuong phap tinh toan d¢ dai song?

Vai tro ctia dung luong Shannon trong truyén tin?

Crosstalk 1a gi va phwong phap giam?

M6 ta cac thanh phan co ban cau tao nén cap quang? V& hinh?

Tai sao nén cho chum tia phan xa thay vi khic xa trong thong tin
quang hoc?

M6 ta cac 1op cua khi quyén? Thong tin ng dung trong cac 16p nao?

Trinh bay phuong thirc truyén dan trong tang dién ly? Dung vao (ing
dung nao?

Tai sao lai ¢6 gio1 han vé cu ly trong thong tin vi ba mat dat?

Trong cap quang, ning luong tin hiéu thu duge tai dich ¢6 bang tin
hi€u noi phat khong? Trinh bay cac ché do truyén trong cap quang?

I1. CAU HOI TRAC NGHIEM

1.

Moi trudng truyén dan thuong duoc chia thanh:
a. c6 dinh va khéng c6 dinh
b. dinh hudéng va khong dinh hudng
c. xac dinh va khong xac dinh
d. kim loa1l va khong kim loai

Hay cho biét loai cap c6 mdt 16i kim loai dong va 1ép vo boc lam day
dan thir hai:

a. cap xoan doi
b. cap dong truc
C. cap quang
d. cap do6i xoan co giap boc
Trong cap quang, thi ngudn tin hiéu c6 dang;
a. anh sang c. hong ngoai

b. song vo tuyén d. tan so rat thap
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4. Trong pho dién tir, dau cudi phia dudi la:

a. song vo tuyén c. anh sang tir ngoai

b. cong suat va thoai d. 4anh sang hong ngoai
5. Trong pho dién tir, dau cudi phia trén la:

a. anh sang thay duoc c. song vo tuyén

b. tia vl tru d. tia gamma

6. Thong tin dung khoi 1a thi du vé dang méi trudong truyén:

a. ¢O dinh huong c. phan xa
b. khéng dinh huéng d. bé hay to
7. Moi trudng truyén ¢ dinh hudng ban dau duge ding lam:
a. dién thoai di dong c. thong tin v¢ tinh
b. dién thoai ban d. thong tin quang ba

8. Hiy cho biét dang nao khong phai 1a mdi trudng cé dinh hudng:
a. cap xoin d6i C. cap quang
b. cap dong truc d. khi quyén

9. Trong mdi trudng c6 cac thiét bi dién ap cao, thi mdi trudng truyen
tot nhat la:

a. cap xoan doi C. cap quang
b. cap dong truc d. khi quyén

10. Hay cho biét yéu té quan trong lam cho cap dong truc c6 tinh chong
nhiéu t6t hon so véi cap xoan dot:

a. 101 dan dién c. bé mat ngoai dan dién
b. kich thudc cap d. chét cach dién
11. Chi sé RG mang thong tin gi?
a. cap xoan doi C. cap quang
b. cap dong truc d. tat ca cac dang trén

12. Trong cap quang thi 161 c6 mat do ra sao so vo1 16p son boc:
a. mat do cao hon ¢. cung mat do

b. mat do thap hon d. mot tén khac
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13.

14.

15.

16.

17.

18.

19.

20.

21.

L&i cuia cap quang dugc ché tao tir chat lidu gi:

a. thuy tinh hay plastic c. luong kim
b. dong d. chat long

Trong két ndi cap quang thi yéu t6 ndo c6 thé gy méo dang tin higu:
a. 15i trong cap duoc két ndi chua ding géc hay chwa thing hang
b. c6 khe ho gitra 161
¢. mit tiép xtic chd ndi chua lién
d. tat ca cac yéu to trén

Théng tin vo tuyén c6 dai tan tur:

a. 3 KHz dén 300 KHz c. 3 KHz dén 300 GHz
b. 300KHz dén 3 GHz d. 3 KHz dén 3000GHz
Théng tin vO tuyén chia thanh céc dai song dua trén tiéu chuin nao:
a. bién do c. chi phi va phan cling
b. tan sb d. méi trudong truyén din

Trong phuong phap truyén dan nao ma tan so6 thap bam sat mat dat:

a. song dat c. diénly
b. d6i luu d. khong gian
Phuong thirc truyén qua séng vo tuyén phu thudc nhiéu vao yéu té nao:
a. toc do dit liéu c. toc do baud
b. tan s6 d. cong sut

VLF hoat dong trong 16p nao:

a. tang d6i luu c. khong gian

b. tang dién ly d. tat ca cac yéu to trén
Mot vé tinh trong qui dao dia tinh thi s& di hét mot qui dao trong:

a. mot gio ¢. mot thang

b. 24 gio d. mdt ndm
Néu vé tinh 1a dia tinh, thi cur ly so véi tram mat dat sé la:

a. khong doi

b. thay doi theo thoi gian trong ngiy
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22,

23.

24.

25,

26.

27.

28.

172

c. thay doi theo ban kinh cua qui dao
d. tat ca déu sai

Khi mét chum tia di qua mo1 truong ¢o6 hai mat do thi néu goc to1 lon
hon goc to1 han, hién tugng nao xuat hién:

a. phan xa c. toi
b. khuc xa d. to1 han

Chum tia di chuyén tir ving mét do cao sang ving mat dé thap, goc
phan xa so vo1 goc té1 nhu thé nao:

a. 1on hon c. bang
b. bé hon d. tit ca déu sai

Khi gbc t61 han 1a 50 dé va goéce toi 1a 60 do, thi goc phan xa 1a bao
nhiéu do:

a. 10 c. 60
b. 50 d. 110
Néu goc khiic xa 1a 90 do va goc tdi 1a 48 do, thi goc téi han la:
a. 42 c. 90
b. 48 d. 138

Néu goc khac xa la 70 do va goc to1 1a 50 do, thi goc téi han phai 16n
hon:

a. 50 c. 70
b. 60 d. 120

Trong ché dé truyén dan cap quang nao ma chum tia di chuyén hau
nhu theo chiéu ngang va vung 16i ¢6 mat do thap c6 duong kinh bé
hon so voi cac ché do truyén dan khac:

a. multimode step-index
b. multimode graded-index
c. multimode single index
d. single mode
Phuong phap truyén dan nao chiu nhiéu anh huong ctiia méo dang:
a. multimode step-index

b. multimode graded-index
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29,

30.

31.

32.

33.

34.

¢. multimode single index
d. single mode
Trong ché d6 truyén dan nao ma 16i cé mat do thay doi:
a. multimode step-index
b. multimode graded-index
¢. multimode single index
d. single mode

Khi néi dén moi truong khong dinh hudng, tic la noé1 dén moi
truong:

a. day kim loai
b. day khong kim loai
c. khi quyén
d. tat ca déu sai
Cép quang khong giong nhu cap dién, vi khong bi anh hudng cua:
a. truyén dan tan sb cao
b. truyén dan tan 50 thap
c. nhiéu dién tir truong
d. tat ca déu sai

Trong thong tin di dong, ving dich vu dugc chia thanh nhiéu phan
nho, dugc goi la:

a. cell c. MTSO

b. cell office d. diém chuyén tiép
Yéu t0 nao xéac dinh kich thuéc mét cell la:

a. dién tich c. s6 MTSO

b. s6 may di dong d. tat ca cac yéu to trén
MTSO c¢6 nhiém vu:

a. két noi cell voi tong dai dién thoai
b. chi dinh kénh truyén
¢. tinh tién

d. tat ca cac chirc ning trén
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35.

36.

37.

38.

39.

40.

41.

42.

43.
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MTSO tim vi tri mot thué bao di dong thi duoc goi la:
a. Hand-off C. paging
b. Hand on d. receiving

Mot tin hiéu duoc do tai hai diém. Cong suat P1 tai diém dau tién va
P2 tai di€m thar hai. Tr1 dB bang 0, tic 1a:

a. P2 bing khong c. P2 rat 16n hon P1
b. P2 bang P1 d. P2 rat bé hon P1
Tin hiéu bi ton hao do strc can ciia méi trudng truyén, do yéu t6 nao:
a. suy hao c¢. nhiéu
b. méo dang d. Decibel

Tin hiéu bi tén hao do téc d6 truyén cua cac tan s6 song con la khac
nhau:

a. suy hao c. nhiéu
b. méo dang d. Decibel

Hay cho biét yéu t6 nao do tac dong cua ngudn bén ngoai lam suy
hao tin hiéu:

a. suy hao c. nhiéu
b. méo dang d. Decibel
Hiéu ning ctia moi trudng cé thé duoc do luong bang:
a. thong luong c. thoi gian truyén
b. tdc do truyén d. tat ca déu dung

Hay cho biét yéu td nao duge do bang mét/giay hay km/gidy:

a. thong lugng c. thoi gian truyén
b. toc do truyén d. bhayc

Hiy cho biét yéu t6 nao duge do bang bit/gidy:
a. thong luong c. thoi gian truyén
b. toc do truyén d. bhayc

Hay cho biét yéu t6 nao dugc do bang gidy:
a. thong luong c. thoi gian truyén
b. toc d6 truyén d. bhayc
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44.

45.

46.

47.

48.

49.

Khi nhan toc d6 truyén voi thoi gian truyén ta c6:
a. thong luong
b. d¢ dai song cua tin hi¢u
c. hé sé méo dang
d. cu ly cua tin hi¢u hay bit da di dugc

Thoi gian truyén sé quan hé vdi cu ly va téc do truyén ra sao:
a. nghich; thuan c. nghich; nghich
b. thuén; nghich d. thudn; thuan

Budc song s€ quan hé nhu thé nao véi toc do truyén va chu ky:

a. nghich; thuan c¢. nghich; nghich
b. thuan; nghich d. thuan; thuan
Do dai song phu thudc vao:
a. tan s cua tin hiéu c. goc pha cua tin hiéu
b. moi truong d. avab

D0 dai song cua anh sang luc trong khong khi so vaéi trong cap quang
thi:

a. bé hon c. bang
b. 16n hon d. tht ca déu sai

Dung cong thirc Shannon dé tinh toan toc do truyén dir liéu cua mot
kénh truyén, néu C = B, thi:

a. tin hiéu nho hon nhiéu
b. tin hiéu lén hon nhiéu
c. tin hiéu bang nhicu

d. chua du thong tin dé tra 1o

I11. BAI TAP

1.

Hay cho biét toc do anh sang la 186.000 mile/second va vé tinh la
dia tinh, cho biét thoi gian toi thicu dé mot tin hidu di tir tram mat
dat dén vé tinh.

175



Chwong 7: Moi trieong rruyén din

2.

10.

11.

12.
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Chum tia di chuyén tir méi trudng nay sang méi truong khac cé chiét
suat bé hon. Goc té1 han 1a 60 do. Vé duong di cua anh sang di qua
hai moéi truong khi goc toi 1a:

a. 40 doé

b. 50 dé

¢c. 60do

d. 70 d6

e. 80do

M6t tin hiéu di tir diém A dén diém B. Tai diém A, cong suat cua tin
hiéu 1a 100W, tai diém B cong suat con lai 90W, tinh d suy hao
theo dB? 10log;o(90/100)=-.........

Mot kénh truyén c6 do suy hao 1a —10 dB. Khi cho tin hiéu 5W di
qua thi con lai bao nhiéu tai noi nhan? 10logo(P,/5) = - 10; P, = 5.
10"'=0,5W

Mot tin hi€u di qua ba b khuéch dai ndi dudi nhau, mdi bo co do loi
4 dB. Hay cho biét d6 loi tong? Tin hiéu dugc khuéch dai bao nhiéu
lan? (12 dB, 12dB=10logo (P9 loi theo s6 lan);

D6 loi theo s6 1an = 10",

Dit li¢u di qua mt diém c6 toc d§ 100 kbit trong nam gidy. Hay cho
biét thong luong? 20kbps

Néu thong luong cua l;ét néii giira thiét bi va moi truong truyén la 5
Kbps, tinh thoi gian dé truyén 100.000 bit qua thiét bi nay ? 100.000
bit=100kb; 20s

Cuy ly giita tri dat va mdt tring 1a 400.000 km, Hay cho bict thoi
gian can thiét dé anh sang tu mat trang xudng trai dat?

Anh sang phai mat khoang tdm phut dé di tir mat troi dén trai dat,
tinh cu ly nay?

Tinh d¢ dai song cua tia hong ngoai trong chian khong? Hay cho biét
do dai nay dai hay ngan hon so voi do dai séng cua anh sang mau
do?

Tin hiéu c6 bude song 1um trong khong khi, Hay cho biét cu ly di
chuyén cua tin hiéu nay sau ndm chu ky ?

Buge song cua anh sang do la 0,5 um. Hay cho biét thoi gian can
thiét dé tin hiéu di chuyén duoc 2000 km cap quang.
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13.

14.

Mot dudng day co ti o tin hiéu trén nhiéu (S/N) 1a 1000 lan va bing
thong l1a 4000 Hz, tinh toc d§ truyén dir liéu té1 da theo Shannon?
C =B logs(1+S/N)= 4000 log,(1+1000)=.......

Do luong hiéu nang cua dl.mrng day cap UTP (bang thong 4 KHz),
khi tin hiéu 1a 10V thi nhiéu la 5V. Téc dé truyén dir liéu toi da la
bao nhiéu?

Cong suét tin hidu S = Vg”/Ry; Cong suat nhiéu N =V\*/Ry; Suy ra

C = B log:(1+S/N)= B logs[1+(Vs/ Vn)?] =4000.1og:[1+(10/ 5)°]=
4000.logs[5]=.........
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CHUONG 8
GHEP KENH (MULTIPLEXING)

8.1 KHAI NIEM VA PHAN LOAI

» Khai niém: Ghep kénh la tap cac ky thuat cho phep truyén dong
thoi nhiéu tin hiéu trén mot dudng két noi1 dir lidu.

&
&

Lhdd

&

a. No multiplexing b. Multiplexing

Hinh 8.1

- Trong hé thong ghép kénh, n thiét bi chia sé dung luong ciia mot
duong két noi.

- B0 ghép kénh: MUX

- B0 phan kénh: DEMUX

» Phan loai: Co ba k¥ thuat ghép kénh co ban.

- FDM: Ghép kénh phan chia theo tan s6.

- TDM: Ghép kénh phén chia theo thoi gian. TDM gom:
+ TDM déng bo (con duoce goi 1a TDM).

+ TDM khéng dong bo, con goi 1a TDM théng ké hoidc tip trung
(concentrator).

- WDM: Ghép kénh phan chia theo budc song.

Multiplexing

Frequency- division Time- division Wave- division
multiplexing (FDM) multiplexing (TDM) multiplexing (WDM)
|
Synchronous Asynchronous I

Hinh 8.2
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8.2 GHEP KENH PHAN CHIA THEO TAN SO (FDM)

» Khai niém: Ghep kénh FDM la ky thuat twong tu duoc dung khi
bang thong cua duong truyén lon hon bang thong t0 hop cua cac tin hiéu
can truyén.

> Dic diém:

- Tin hiéu do mdi thiét bi phat tao ra duogc diéu ché véi cac tan sd
song mang khac nhau.

- Cac tin hiéu sau khi diéu ché duoc t0 hop thanh mét tin hiéu hon
hop dé truyén qua két noi.

- Tan s0 song mang dugc phan chia thanh cac bang thong thich hop
vo1 cac kénh truyén.

- Cac tin higu sau khi diéu che dugc phan cach boi mét dai tan bao
vé (bang bao :Jé: dai bao v¢), bao dam tin hiéu khong bi trung tan so,
khong gay nhicu.

y .Ffff.f - \*@@.“ N
egad M [ channel2 | E N
&7 u i Nt
T % X W
:.fi_f-_{'{{;é k&‘}}‘n_f_ _L:
- L2 sy -
Hinh 8.3
8.2.1 Qua trinh ghép kénh FDM
Multiplexer
T e
Vg JUCUP ’ UUUU |
ARV ﬂﬂnﬂﬂnﬂ Lo
& jooo%ﬁoﬂ‘ _ . UUUUUUU[JU“
Carrier £
H I/w_\‘l | ‘ uEor
Hinh 8.4
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Multiple xer

ﬂ h »{ Mod | Th ) Sending Bandwidth

Hinh 8.5

Hinh trén minh hoa y niém ghep kénh FDM trong mién tan s6. Cht
y la truc hoanh do trong truong hop nay la truc tan so. Trong FDM, cac
tin hiéu nay duogc diéu ché voi cac tan sb song mang riéng (f7, /> va f3)
dung diéu ché AM hay FM. Tin hiéu hdn hop c6 kho song gap ba lan tan
s0 moi kénh cong voi cac dai phan cach bao vé (guard band).

Bing thong hé thong FDM: BWepy= n.BW; +(n-1)BWyo ¢
BWipm: Bing thong hé thong FDM
BW;: Bang thong ngd vao

2

n: sO ngod vao

8.2.2 Phan kénh

Demultple xer

Demodulator

Camer §j

Demodulater

ﬂ

Carmer

g meve u i tor

Camer f;

5T

Demulimple xer

“ L'
] o

Recewing Bandwidth

Hinh 8.6
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B0 phéan kénh 1a cac bd loc nham tach cac tin hiéu ghép kénh thanh
cac kénh phan biét. Cac tin hiéu nay tiép tuc dugc giai diéu ché va duogc
dua xudng thiét bi thu tuong tng.

8.3 GHEP KENH PHAN CHIA THEO BUOC SONG (WDM)

I .

Multiple xing Demultiple xing

Fiber-optic cable

\ /

Multiplexer Demultiplexer

Hinh 8.7

Ghép kénh dung phuong phap phan chia theo budc song vé Vv niém
l[a tuong tu nhu FDM, trir tin hi¢u la anh sang va moi1 trudong la cap
quang. Diéu tuong tir & day 1a hai phuong phap déu dung céc tan s6 khac
nhau cho cac tin hiéu khac nhau.

8.4 GHEP KIEENH PHAN CHIA THEO THOI GIAN (TDM)

» Khai niém: Ghep kénh phan chia theo thoi gian 1a qua trinh sO
duogc dung khi moi trudong truyén cé toc do dir lidu 1én hon yéu cau cua
thiét bi thu va phat.

& +—E
$— —&
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S ~—8

Hinh 8.8
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TDM c6 hai dang: TDM dong bo va TDM khéng dong bo.
- TDM déng bo (con duoc goi 1a TDM).
- TDM khong dong bd, con goi 1a TDM thdng ké hodc tap trung
(concentrator).
8.4.1 TDM dong bd
TDM Df}ng bo duoc hiéu 1a bo ghép kénh:

- Phan chia cac khe (slot) cho timg ngo vao (source: nguf’in) vo1 thoi
gian bang nhau.

Ngd vao nao khong co dit liéu truyén thi khe d6 bo trong.

S6 khe thoi gian bang s6 ngd vao.

Chiéu dai cua khung bang s6 ngd vao.

I

Cac ngd vao co cung toc do bit.

5 inputs
\ Number of inputs:5
Number of slots in each frame:5
@ frame n frame 2 frame 1

g LD DC.0) (CDCOCD) (CDCDLo

@ /
Hinh 8.9

Frame (khung): Cac khe (slot) tho1 gian duge nhom thanh khung
(frame). Méi frame gom mét chu ky day du cac khe thoi gian, bao gdm
mot hay nhiéu slot duge gan cho ting thiét bi goi. Trong mot hé thong co
n dudng day, mdi frame c6 it nhat Ia n slot, trong d6 mdi slot dugc ding dé
mang thong tin cua tung ngn vao. Khi tat ca cac lhlet b1 ngd vao dung
chung dudng truyén dé gai vdi cing tée do bit mdi ngd vao cé mdt slot
trong frame tho1 gian. Tuy nhién, phuong phap nay ctung co thé cho phép
truyén voi cac toc do truyén bit khac nhau. Khi truyén voi hai slot trong
mot frame s& nhanh hon mot khe moi frame. Moi khe thoi gian danh cho
thiét bi dé tao thanh kénh truyén cho thiét bi nay.

- Rl
Y
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Chwong 8: Ghép kénh

Chuyén vi (interleaving): Phuong phap TDM dong bo c6 thé xem
nhu mot chuyen mach xoay rat nhanh. Chuyen mach nay di chuyén tur
thiét bi nay sang thlet bi khac theo tht ty va toc d6 khong ddi. Qui trinh
nay dugc goi la chuyen vi (interleaving).

Chuyén vi ¢6 thé duoc thuc hién cho tng bit, ting byte, hay ting
don vi dtr li¢u. Noi1 khac di, bé ghép kénh sé Iay mot byte cua thiét b
nay, va byte khac tlr thiét bi khac. Trong ciing mot hé thong, cac don vi
chuyén vi nay thudng co cung kich thude.

Multi chcr
r— Litg. 2. \
AAAAAA

?

|
BBEI

: ?K| [ T Jal DL T Al [DBICT TA] [BICTB]A] [DICTE]A] [DIC |H|.ﬂ.|

&
O

Hinh 8.10
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|
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LI IAlD] [ IA]IDIC] [A] [DICIBIA][DICB[A] [DICIB]A]

AAAAAN

[E1E1E]
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e
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/
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I
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Hinh 8.11

Tai may thu, bd phan kénh tach mdi frame ra ting luot mét. Trong
phuong thirc gan cho méi kénh mdt slot, ta thay c6 nhimg slot trong néu cac
kénh chua hoan toan hoat dong. Tmng hinh trén, chi c6 ba frame dau tién la
co dir licu day du, cac frame con lai c6 cac slot trong, thi du nhu ta co 6 slot
trong trén tong so 24 slot, 1a mot su lang phi dung lwong kénh truyén.

Rrpm = n X Ry;
Rrpm: Toe do6 bit cua dir liéu sau khi ghép kénh TDM
Ryi: Toe dd cta dir liéu ngd vao.
n: S6 ngd vao.
Rprame = Rpi/m; m: So bit chira trong mot khe.
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+ Ghép kénh TDM c6 céc bit dong bo (Cac bit tao khung -framing bits):

AlD D All DC A0 DCBA|I DCBA|O DCBAJ|I

T | L

0 1 0 1 ) 1

Synchronization pattern

Hinh 8.12

Do céc slot trong phuong phap TDM dong bo duogc sip xép theo
thir ty, nén ta khong can thay d6i gi tr frame nay sang frame khac, nén
can rat it théng tin overhead (dan ‘dudng) cho mo1 frame. Nham muc dich
cho bg phan kénh biét phai chuyen cac slot di dau, nén nhat thiét phai co
van dé dinh dia chi. Nhleu yéu tb c6 thé 1am cho viée dinh thoi tré nén
khong 6n dinh, nhu thé can thém mot hay nhiéu bit dong b0 duogc thém
vao dau moi frame. Céc bit nz‘iy con dugc goi la cac bit tao khung
(framing bits), di theo tung mau, tir frame sang frame, cho phép bd phan
kénh dcmg bo voi luong dir liéu dén nham chia céc slot dugc chinh xac.
Trong hau hét cac truong hop, cac thong tin dong bo gom mot bit trén
mdi frame, lién tiép gifra 0 va 1 (010101010101) va tiép tuc.

RrpM(cé tir abng bs) = N X Rpi + Rerame
Rpm: Toc db bit cua dir liéu sau khi ghép kénh TDM;
Rui: Toc do cua dir liéu ngo vao.
n: S6 ngd vao.
RFrame = Rpi/m; m: S6 bit chira trong mot khe.

Vi du: Cho bon nguun vao co toc do 2000bps (250 ky tu/s), duge
ghep kénh TDM dong bo co st dung mau dung bo. Hay tinh toc do bit
luong dir liéu s6 sau khi ghép kénh. Biét rang hé thong ghép kénh theo

byte.

Vi ghép kénh TDM dong bo co sir dung mau dong bo nén toe dd
bit ludng dir liéu s6 sau khi ghép kénh la:

RrpMeo tir adng bp) = N X Rpi + Rprame
n: S6 ngd vao, n=4;
Ryi: Toc dd cua dir liéu ngd vao. Ryi= 2000bps.
Rprame: Toc d6 frame: Rprame = Ryi/m; m: S6 bit chira trong mot khe.
Vi hé thong ghép kénh theo byte nén m=8
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Suy ra Reame = Rpi/m=2000/8=250 frame/s
Sll)f’ ra RT[}Mfm mdnng bo)y = N X R‘m + Rmee 4.2000 +250= 8250 bpS

250 bps = 250 frames/second x 33 bils/frame
or
B250 bps = 4 x 2000 bps + 250 synchronization bps

250 frames/sccond

250 characlers/s or

Each device sends
2000 bps

Hinh 8.13

Gia sir ta ¢6 bon nguun vao trén mot duong truyen TDM dung b9,
trong do co su chuyen Vi (mterleavmg) cac ky tu. Néu moi nguon tao ra
250 ky tu tmng moi gidy, va moi frame mang mot ky tu cua moi nguon
duong truyén co thé mang 250 frame/giay.

Néu ta gia sir mdi ky tw gom tam bit, nhu thé mdi frame dai 33 bit:
32 bit dung cho bén ky tu va mot bit tao khung. Nhin vao quan h¢ bit, ta
thay mdi thiét bi tao ra 2000 bps (250 ky tu/ 8 bit mdi ky tu) nhung
dudng day phai dan dén 8250 bps (250 frame voi 33 bit mdi frame):
8000 bit dir licu va 250 bit overhead.

Bit nhm (bit stuffing): Ta c6 thé cho phép cac thiét bi dugc truyén tin
hiéu véi céc toc dd khac nhau trong TDM dong bd. Thi du, thiét bi A dung
mot khe thoi gian, trong khi thiét bi B nhanh hon dung hai slot. S6 luong
slot trong frame va cac duong vao dung cac slot nay trong h¢ thnng thuong
duoc giit ¢ dinh, tuy nhién toe d6 truyén c6 thé dleu khién dugc sb lwong
cac slot nay. Chu y rang, do dai tho1 gian trong moi slot 1a khong doi. Pé
cho phuong phap nay hoat dong dugc, cac toc dd bit khac nhau phai la boi
S0 nguyen cua nhau. Thi dy, ta ¢o thé cho mot thiét bi ¢6 téc dd nhanh hon
nam 1an so véi thiét bi khac bang cach cung cap cho thiét bi nhanh nam slot
va thiét bi con chi dung mot slot, tuy nhién, ta khong thé cho van hanh véi
trudng hop mot thiét bi ¢6 toc d6 nhanh 5,5 lan vi khong thé cung cip nam
va % slot duoc trong phuong phap truyén dong bo nay.

Ta c¢6 thé giai quyét trudng hop trén dung phuong phap goi la bit
nhoi (blt stufﬁng) Trong phuong phap nay, mét ghep kénh cnng thém
mat so bit thém vao dong bit truyeén. Thi du, khi ¢c6 mot thiét bi ¢6 toe do
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truyén gap 2,75 1an so vai céac thiét bi khéc, ta thém vao mét so bit dé toc
d6 6 boi s6 1a ba 14n so véi cac thiét bi khac. Cac bit thira nay (0,25 lan)
s¢ duoc bo phan kénh nhan ra va loai di.

8.4.2 TDM khéng dong bd
- Phan chia céc khe (slot) ciia tirng tin hiéu véi thoi gian bang nhau.
- S6 khe thoi gian nho hon s6 ngd vao.

- Khong co khe trong.

Number of inputs : 5
Number of slots in each frame : 3

frame n frame 2 frame 1

[CDCOCD) - ((DCDCD| (DD

Hinh 8.14

Phuong phéap ghép kénh bang cach phan chia theo thoi glan khong
dong bo hay phuong phap gheép kénh phan chia theo thoi gian dung
phuong phap thﬂng ké, duoc thiét ké dé tranh lang phi nay. Tt khong
dong bo thuong co nhi¢u nghia khac nhau khi dung trong k¥ thuat ghép
kénh va truyen dan, trong truong hop nay, tir nay duoc hiéu 1a mém déo

va khong ¢6 dinh.

Tuong tu nhu trong TDM dong bd, TDM cho phép mot SD cac ngo
vao co toc do thap dugc ghép kénh trong mot duong truyén téc do cao.
Khac voi truong hop dung TDM dong bo, tong toc do cua cac dudng vao
¢6 thé 16n hon kha ning cua duong tmyen Trong hé TDM dong bd, néu
ta ¢ n ngo vao, frame phai gom mot s6 khong dbi vai it nhat 1a n slot.
Trong hé khong dong bo, néu ta co n duong vao thi frame khong chira
nhiéu hon n slot. TDM khong dﬂng bd hd tro ciing s6 luong ngo vao nhu
truong hop TDM dong bo nhung dung lugng duong truyén thap hon.
Hay trong cung mot duong truyén, TDM khong d{mg bd c6 thé hd trg
nhiéu thiét bi hon so véi truong hop dong bo.
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S6 lugng cac slot trong frame TDM khong dong bo dua trén cac
phan tich thong ké vé s6 ngd vao truyén dan trong ciing mot don vi thoi
gian. Cac slot khong dugc phan truoc, ma phuc vu cho ngd vao nao co
dir liéu can truyen Bo ghep kénh quet cac ngﬂ vao, chap nhan mot phan
dir lieu cho dén khi frame duoc lap day, va goi frame nay trén dudng
truyén. Néu khong du du ligu dé lap day tt ca céac slot trong frame,
frame chi chuyén di phan da day; nhu thé kénh cé thé khong sir dung hét
100% kha nang cua minh. Tuy nhién tu kha néng cho phép thiét lap cac
slot mot cach nang dong hon, ghép ndi mot phan nho cac slot cua ngd
vao, di giam thiéu duoc lang phi trén duong truyén.

Hinh bén dudi minh hoa mot hé thnng vO1 ndm may tinh chia sé
duong truyén dung TDM khong dong bd. Trong thi du nay, kich thudc
cua frame 1a ba slot. Hinh v& cho thay bo ghép kénh da xur 1y ba muc luu
thong khac nhau. Trong truomg hop dau, chi ¢6 ba trong nim may tinh cé
dir iéu go1 (do 1a truong hop trung binh, da cho phép chon ba slot trong
mot frame). Trong truong hop thir hai, bon ngd vao truyén dir liéu, nhiéu
hon mot slot trong frame. Tmng tm‘(mg hop tha ba (thnng ké cho thay it
khi xay ra), tat ca cac ngd vao déu goi dir liu. ‘Trong tat ca cac truong
hop, bo ghép kénh quét qua theo thir tu, tir 1 dén 5, lap day cac slot dé
goi dir lidu di.

| _AAAAAA S
2 M A1A1| | ESC3A1 | | ESC3A1 | |ESC3A1 || ESC3A1
CCCC| |
3 L -
X
§ — a. Case 1: only three lines sending data
EEEE
e |
| _AAAAAA [
2 M A1A1ES D4C3A1 ESD4C3 | | AMESD4 || C3A1ES || D4C3A1
2 CCCC
3 u -
A
4 —DDOD | b. Case 2: only four lines sending data
5 EEEE

Hinh 8.15

Trong truong hop dau, ba ngod vao tac dong tuong ung voi ba slot
trong moi frame. Trong bﬂn frame dau, cac ngd vao duoc phén phoi doi
xtmg doc theo tit ca cac thiét bi thong tin. Tai frame thir 5, thiét bi 3 va 5
da truyén xong, nhung thiét bi 1 con hai ky tu phai goi. Bo ghép kénh
chon A tir thiet bi 1, quet xunng duong day ma khong tim thay thiét bi
can truyén tin, va tro vé thiét bi 1 dé lay ky tu A cudi. Khong con thong
tin cho slot cudi cung, bd ghép kénh goi frame thir 5 di v6i chi ¢6 hai slot
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co du li¢u. Trong TDM dong bo, can sau frame vo1 nam slot moi frame
can dé truyen tat ca cac dir lidu, nhu thé 1a can 30 slot. Nhung chi ¢ 14
trong so cac slot nay duoc st dung.. Trong hé TDM khong dong bo, chi
c6 mot frame 1a dugc chuyén di khong day du. Trong thoi gian con lai,
toan kha nang cia dudng truyén dugc sir dung.

Trong tru’t:mg hop thir hai, c6 mét slot thiéu, nhung bo ghép kénh
quét tur | dén 5, r6i lap day trude khi chuyén di. Frame dau goi dir lidu tir
thiét bi 1, 3 va 4, chir khéng phai 5. Bo ghép kénh tiep tuc quét va thay
con s6t mot, nén dua dir lié u cua 5 vao slot dau tién cua frame ké, roi
quet tro lai 1én trén dé dua phan dir lidu thu hai cua 1 vao slot thir 2, va
tiép tuc. Nhu thé, khi s6 cac thiét bi goi khong bang sb slot trong frame,
cac slot khong duoc lap day mot cach doi xtmg. Thi du thiét bi 1, chiém
slot 1 trong frame dau, nhung lai chiém slot 2 trong frame ké.

Trong truong hop thir ba, cac frame dugce lam day nhu trén, nhung
lai ¢6 ndm thiét bi can truyén dir liéu. Tir do, thiét bi 1 chiém slot 1 trong
frame dau, slot 3 trong frame 2, va khong c6 slot nao trong frame 3.

Trong thi du 2 va 3, néu toc d6 duong diy bang ba lan toc do truyén
cua ting kénh, dir liéu sé duoc truyén nhanh hon kha nang van hanh cua
bo ghép kénh. Nhu thé nhat thiét phai c6 thém mot bo nhd dém (buffer)
nham luu trit dir liéu, chd dén khi bo ghép kénh c6 thé giai quyét.

Dinh dia chi (addressing) va overhead:

Truong hop 2 va 3 néi trén da minh hoa duoc yeu dlem cua TDM
khong dong bo. Nhu thé bo phan kénh lam thé nao dé biét duoc 13 slot
nao la cua kénh nao? Trong TDM dong bo, thiét bi cé dir liéu trong slot
phu thudc vao vi tri thoi gian cua slot trong frame. Nhung diéu nay
khong dung vé1 truong hop TDM khong ddng bo. Nhu thé trong TDM
khong dong bo nhat thiét phai c6 phuong phap dinh dia chi gitip bo phan
kénh thuc hién dung chirc nang cua minh. Dia chi nay chi ding mdt cach
cuc bg, dugc by ghép kénh dinh kém theo khi goi va dugce b phan kénh
loai di sau khi doc xong.

Khi thém céc bit dia chi vao mdi slot lam gia tang overhead cua h¢
khong dong bo va lam giam hi¢u nang cua hé thong. DE giam thiéu yeu
t6 nay, dia chi thudng chi gdm mot sb it bit va c¢6 thé rat gon lai bang
cach chi truyén toan bé dia chi trong phan dau truyén dan, cac phan con
la1 chi truyén di dia chi dang rat gon.

Nhu cau dinh dia chi lam giam hiéu qua cua TDM khong dong bo
khi chuyén vi cac bit hay byte. Gia sir khi chuyén vi bit ma phai mang
thém bit dia chi; thém mot bit dir 1iéu, ba bit dia chi. Nhu thé can thém
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bon bit dé truyén mét bit dir liéu. Nhu thé cho du c6 tin dung hét cong
suat cua kénh truyén di nira thi chi ¢c6 mét phan tu nang luc cua duong
truyén duogc dung cho viéc truyén dir liéu, phan con lai 1a overhead. T
do, TDM khong df‘mg bd chi thuc sy hiéu qua khi kich thudce cac slot
trong frame phai tuwong ddi 16n.

Cac Kkhe c6 @9 dai thay dﬁi (Variable-length time slot): TDM
khong dong bo c6 thé cho phép truyén dit liéu véi cac toc d6 khéc nhau
bang cach thay dm kich thudc cua cac slot trong frame. Tram phat voi
toc do cao co thé duoc cung cap slot ¢ kich thudc dai hon. Viéc quan ly
truong co do dai thay d6i doi hoi phai thém vao cac bit diéu khién tai
phan dau cua mdi slot nham cho biét d dai cia phan dir liéu dang dén.
Cac bit thém nay cing lam gia tang overhead cua hé thnng va mot lan
nita, c6 kha ning lam giam hiéu suat cua hé thong va hé thong chi hiéu
qua vo1 cac frame co6 kich thudc céac slot 16n hon.

8.4.3 Ghép kénh nghich

[ 1% ] —

Lk
b b =

DEMUX

a. Muliiplexing

Inverse
DEMUX

Inverse
MUX

L]

b. Inverse multiplexing

Hinh 8.16

Nhu tén goi, day la d6i ngau vai truong hop ghép kénh. Ghép kénh
nghich dung ]unng du lidu tir mot duong toc do cao va chia cat ra thanh
nhiéu phan dé cé the truyen dwge dong thoi trén duong toc do thap, ma
khong b1 ton that vé toc do dir licu.

Tai sao lai can ghép kénh nghich?

Thur xét truong hop ta mudn tmyén dur liéu, thoai va video, voi cac
toc do truyén khac nhau.
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Dé goi voice, ta can két ndi 64 Kbps.

Goi dit liéu, can 128 Kbps

Video c6 khi can dén 1,544 Mbps= 64 Kbps x 24.
Nhu thé ¢6 hai lwa chon:

Thué mot kénh 1,544 Mbps tur cong ty di¢n thoai va rat it khi ding
toan dung luong kénh truyén va rat lang phi.

Thué nhiéu kénh riéng c6 toc do truyén thap hon 64 Kbps.

Dung mét phuong thirc duge goi la bang thong theo yéu cau
(bandwidth on demand), nham ding cac kénh truyén khi ¢6 yéu cau ding
kénh. Dir liéu hay tin hiéu video co thé duoc chia nho va goi di trong hai
hay nhiéu kénh hon. N6i cach khac, tin hi¢u dir 1iéu va video co thé duoc
ghép kénh nghich dung nhiéu dudng truyén.

8.5 UNG DUNG CUA GHEP KENH: HE THONG PIEN
THOAI

Hinh 8.17

Ghép kénh lubn la cong cu chu yéu trong cong nghiép dién thoai,
trong do da Ung dung ca FDM va TDM. Hién nay, trén thé gio1 co nhieu hé
thong khac nhau. Trong truong hop nay, ta thi khao sat hé thong Bac My.

L ) ) A . .
8.5.1 Dich vu s6ng mang chung va phan cap (common carrier services

and hierarchies)
| Services I
| Analog services I Digital services

Hinh 8.18

Ban dau cac cong ty dién thoai chi c¢6 thé dung dich vu analog
trong mang analog. Hién nay, cong nghé da cho phép thuc hién cac dich
vu va mang so.
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8.5.1.1 Dich vu analog

Co6 hai dich vu cho thué bao la: dich vu chuyén mach (switched
services) va dich vu thué (leased services).

| Analog services I
| Switched I | Leased I

Hinh 8.19

Dich vu chuyén mach analog (analog switched service): La dich vu goi
may (dial up) thong thuong dung tai nha. Dung hai day (hay trong mot )
trurong hop; dung bon day) la cap doi xodn dé két ndi may dién thoal voi mang
thong qua tong dai. Két noi nay duge goi la mach vong (local loop). Mang duoc
két n6i nay doi khi con duge goi 1a PSTN (public switched telephone network)

~ Tin hi¢u trong mach vong la analog, va bang thong thuong la tu 0
dén 4000 Hz.

Trong duong chuyén mach, khi c6 tin hiéu £o1 dén, cudc got duge dua
dén chuyén mach, tai tram chuyén mach. Cac chuyén mach chuyén két ndi voi
ngudi duoe goi. Chuyén mach da két noi hai may trong thoi gian cude goi.

Telephone nemwork

Hinh 8.20

Dich vu thué kénh analog (analog leased service): Cung cap cho
thué bao co hoi dé thué duong day, doi khi con goi la dedicated line, tirc
la két noi thuong tryc voi thué bao khac. Mic du két noi van phai dung
chuyen mach cua mang dién thoai, thué bao xem nhu 1a mot day riéng do
chuyén mach luén dugc dong, khong can goi may (dialing).

Telephone network

aWau o)
Sl Pa /
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Hinh 8.21

Conditioned lines: Telephone carrier cling cung cﬁp mot dich vu
goi 1a conditioning, tirc la cai thién chat luong dudng day do nhiéu lam
nghe khong rd, méo dang tin hiéu va nhiéu do tré. Diéu kién duong day
nay la analog, nhung chat luong cho phép dung duoc véi thong tin dir
liéu s6 néu duoc két ndi vai modem.

Phan cAp mang analog (analog hierarchy):
Pé tang hiéu qua cua ha tang, cac cong ty dién thoai c6 xu huéng
ghép kénh. Truong hop analog dung FDM.

Mot trong nhimg hé thong phan cap do AT&T dé thiét 1ap cac
nhom, siéu nhom, nhom chu va nhém jumbo.

dRKHz

12 voice channels

i-’j Bl
i 24 I.i-l__

240KH=

12 voice channels

16,984 MHz
3600 voice channels

ﬁ"

Tumho
Brorap

-‘-‘1-"‘\\‘_‘-“ 60 voiwce channels 2.52MH=
/ 600 voice channels
¥
D
P

S

Master groug

7]
* [
EPRAKHz , =
=

Edy [E—— ¥
ey

O master groups

Hinh 8.22

Trong phuong phap phan cap nay, 12 kénh thoai dugc ghép thanh
mot dudng c6 bang thong rong hon, tao thanh nhém (group). (Dé duy tri
bing thong, AT&T dung k¥ thuat diéu ché loai bo song mang va bién
dudi cua tin hi¢u, va phuc hoi ching khi phan kénh). M6i nhém nhu thé
1a 48 KHz va ho trg 12 kénh thoai.

Trong cap ké, nim nhom duogc ghép thanh mét tin hiéu hon hop
dugc goi la si€u nhom (supergroup), c6 bang thong 240 KHz va ho tro
dén 60 kénh thoai. Siéu nhom c6 thé duge ghép tir 5 nhom hay 60 kénh
thoai riéng biét.

Tiép dén, 10 siéu nhom dugc ghep thanh nhom chu (master group),
c6 bang thong 2,40 MHz va do can c6 cac dai bao vé, nén thuc té 1a 2,52
MHZ. Nhém chu hé trg dén 600 kénh thoai.

Cuoi cung sau nhom chu két hgp thanh mét nhém jumbo, c6 15,12
MHz (6 x 2,52 MHZ) nhung ting dén 16,984 MHz do can biang bao vé
gitta cAc nhom chu.

Tuy c6 nhiéu bién thé cua phép phan cap nay (ITU-T da dﬂng y
mot hé thong khac dung cho chau Au). Tuy nhién do hién nay cac hé
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thnng analog dang dan duoc thay thé bang cac mang s6, nén ta chi gidi
han van dé ¢ day.

8.5.1.2 Dich vu so

Digital services

| |
Switched/56 DDS DS

Hinh 8.23

Hién nay, cac dich vu s0 dan duge cung cap cho thué bao. Mot trong
nhitg uu diém cua dich vu s6 1a tinh khang nhicu tD'[ hon nhiéu so voi
analog. Trong hé thong analog, do dir liéu va nhiéu déu 1a analog nén kho
phat hién va triét nhiu, con trong dich vu s6 dir liéu la s6 (chi ¢6 hai muc),
nhiéu van 12 analog nén qué trinh phat hién va triét nhiéu don gian hon.

a. Dich vu chuyén mach/56: day 1a dang s6 cua day chuyén mach.
La dich vu chuyén mach so cho phép toc do dir lidu 1én dén 56 Kbps. Dé
thong tin trong dich vu nay, hai bén déu phal dang ky. Mot nguol gol
dung dich vu dién thoai thong thuong khong két n6i duoc voi dién thoai
hay may tinh ding chuyén mach/56 Kbps ngay ca khi dung modem. Noi
chung, cac dich vu analog va s6 biéu dién hai linh vyc khic nhau trong
dién thoai.

Telephone network

Hinh 8.24

Do duong day dung dich vu Chuyen mach/56 ty than da la s6, nén
thué bao khong can dung modem dé truyén dir lidu s6. Tuy nhién, phai
can mot thiét bi don vi dich vu s6 DSU (digital service unit). Thiét b nay
thay doi toc do dir liéu so do thué bao tao ra thanh 56 Kbps va ma hoa dir
licu phu hop v6i nha cung cap dich vu.

Piéu khong may I1a DSU lai dac tién hon modem, nhu thé tai sao
thué bao lai chap nhan. Ly do la duong day s6 cho phép ¢o tdc d6 nhanh
hon, chat luong tot hon va chong nhiéu t6t hon so véi dudong analog.
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Bing thong theo yéu cau (Bandwidth on demand): Chuyén mach/56
hé tro bang thong theo yéu cau, cho phép thué bao ¢o tée dd cao hon bang
cach dung nhiéu hon mot dudng diy (xem phan ghép kénh nghich). Chon
lra ndy cho phép chuyén mach/56 hd tro hoi thao truyén hinh, fax nhanh,
multimedia, va truyén dir liéu nhanh, va céc chirc niang khéc.

b. Dich vu dir liéu sé6 (DDS: Digital Data Service): La dang khéc
ctia duong thué bao analog; tirc 12 duong thué dang sb vai toe do truyén
t6i da la 64 Kbps.

Tuong tu nhu chuyén mach/56, DDS can ding DSU, truong hop
nay, dung DSU ré hon chuyén mach/56, tuy khong can dung cac phim.

Telephone network

Hinh 8.25

c. Dich vu tin hi¢u so (DS: Digital Signal service): Sau khi cung
cép chuyén mach/56 va dich vu DDS, cac cong ty dién thoai thﬁy can
phat trién viéc phan cip dich vu s6 rat giong nhu hé thong analog. Budc
ké tiép 1a dich vu tin hiéu s6 (DS), 1a phan cap cua cac tin hiéu so.

04 Bhps 1.544 Mb
- k]
V= 2 : P
DS 24 DS -0
A 6.312 Mbps 44.376 Mbp
405 =1 ar96 DS-0 el 2o
s 7 DS-2 or 28 DS-I

-_-.

or 672 DS-0

274176 Mbps
6 D5-3 or

. DS.3 42 DS-2
]
M
Hinh 8.26
a Dich vu DS-0: Tuong tu nhu DDS, d6 chinh la cac kénh s6 voi

64 Kbps.

a DS-1 la dich vu 1,544 Mbps; 1,5_}44 la 24 1an cua 64 Kbps cong
voi 8 Kbps cua overhead. Co6 thé duoc dung trong mot dich vu
truyén 1,544 Mbps, hay c6 thé dung dé ghép kénh 24 DS-0 dé
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mang bat ky cac thong tin ndo ma user yéu cau trong tam dung
luong 1,544 Mbps.

DS-2 la dich vu 6,312 Mbps; 6,312 Mbps la 96 lan 64 Kbps
cong voi 168 overhead. Co thé dung dé truyén mot dich vu
6,312 Mbps hay dung ghép 4 kénh DS-1, 96 DS-0, hay két hop
cac dich vu trén.

DS-3 la dich vu 44,376 Mbps; 44,376 Mbps la 672 lan 64 Kbps
cong 1,368 overhead. Co thé dang truyén mot dich vu 44,376
Mbps hay 7 kénh DS-2, 28 kénh DS-1, 672 kénh DS-0, hay két
hop cac dich vu trén.

DS-4 la dich vu 274,176Mbps; 274,176Mbps tac la 4032 nhan
vGi 64 Kbps cong véi 16,128 Mbps overhead. C6 thé duoc dung
dé ghép 6 kénh DS-3, 42 kénh DS-2, 168 kénh DS-1, 4032 kénh
DS-0, hay két hop cac phwong phap trén.

T-lines: DS-0, DS-1 va tiép tuc 1a tén cac dich vu. Dé thiét 1ap cac

dich vy nay, cac cong ty dién thoai dung day T (T-1 hay T-4). Cac duong
day nay thich hop mot cach chinh xac voi toc do dir liéu cua dich vu tur
DS-1 @én DS-4.

Service Line Rate (Mbps) | Voice Channels
DS-1 T-1 1.544 24
DS-2 T-2 6.312 96
DS-3 T-3 44.736 672
DS-4 T-4 274.176 4032

T-1 dugc dung dé thiét 1ap DS-1, T-2 duoc dung dé thiét 1ap DS-2,

v.v,.... Trong bang, ta thiy 1a DS-0 thue su khong phai 1a dich vu, nhung dugc
dinh nghia dé dung lam co so tham chiéu. Cac cong ty dién thoai hy vong la
khéch hang ctia minh thay 1a cac dich vu ciia DS-0 thay thé duge DDS.
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Hinh 8.27

~ Frame T-1: nhu da noi trén, DS-1 can 8 Kbps lam overhead. Dé
hiéu duoc cach tinh overhead nay, ta can xem xét format cua frame 24
kénh thoai.

Surulmln: n

. | 2=

Y
Channel Channel Channel
| 24 2 1
= /\\ | bit & bus & bits 8 bits
P - I frame — 193 bils

| - - - -
Frame Frame Frame Frame
g000 | R BT 5 |

T-1: 8OO0 frames/s = §000 x 193 bps...1.544 Mbps

Hinh 8.28

Frame dung cho day T-1 thuong la 193 bit chia cho 24 slot/8bit va
thém mot bit dong | bo (24 x 8 +1 = 193). Noi khac di moi slot chira mot
doan tin hiu tor mo1 kénh; 24 segment duoc chuyén vi thanh mét frame.
Néu T-1 mang 800 frame, toc do dir liéu la 1,544 Mbps (193 x 8000

=1,544 Mbps), la dung lugng cua duong day.

Fractional T line: Nhiéu thué bao c6 thé khong dung hét toan
dung lugng cua T line. Pé phuc vu cac thué bao nay, cong ty dién thoai
da phat trién dich vy fractional (phan doan) T line, cho phép thué bao
dugc chia sé mot duong truyén bang cach da hop cac truyén dan.

DS U/CSU e -

Hinh 8.29

Thi dy, mot doanh nghiép nho ¢o thé chi can % dung lugng dudng
T-1. Néu bdn doanh nghiép co tru so trong cung toa nha, ho co thé chia
duong T-1. Pé thuc hién, ho hudng cic duong truyén cta ho qua mot bd
phan goi la DSU/CSU (digital service unit/channel service unit). Thiét bi
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nay cho phép ho chia dung luong kénh truyén thanh bon kénh chuyén vi
(interleaving).

E-Lines: cac dang T line dung tai chau Au thi goi 1a E line. Vé
nguyeén tac, hai hé thong nay tuong tu nhau, nhung dung lvong khac nhau.

Line Rate (Mbps) Voice Channels

E-1 2.048 30

E-2 3445 120
E-3 34.368 480
E-4 139 264 1920

8.5.2 Cac dich vu ghép kénh khac

Ta da khao sat phucmg phap ghép kénh tmng mol truong cap,
nhung ghép kénh con ¢ thé dung dugc trong ca moi truong trai dat 1an
vé tinh. Ngay nay cac nha cung cap dich vu dién thoai da dua ra mot dich
vu rat manh, nhu ISDN, SONET, va ATM déu phu thudc vao phuong
phap ghép kénh.

8.6. PUONG DAY THUE BAO SO (DSL)

Pudng day thué bao s6 (DSL: Digital Subscriber Line) 1a mét céng
nghé¢ maé1 duge dung trong cac mang di¢én thoai hién dai nhu mach vong
(local loop) dién thoai, cho phép thuc hién viéc nuyén véi toc do cao dir
liéu, voice, video, va da phuong tién (multimedia).

DSL la mét ho cc cong nghé: nam trong s6 d6 la: ADSL, RADSL,
HDSL, VDSL va SDSL.

8.6.1.ADSL: (Asymmetric Digital Subscriber Line)

Cac cong ty dién ’[h(}i_ii da thiét lap mang so dién rong toc do cao dé
duy tri thong tin gitra cac tong dai. Ket noi gitra thué bao va mang, lai
van con la analog (mach vong). Nhu thé can c6 két ndi s6 - mot day thué
bao so - ma khong can phai thay d6i mach vong hién hitu. Mach vong la
cap doi xoan ¢ bang thong 1 MHz hoic 1én hon.

ADSL la khong d6i xung, tuc la cung cap toc do bit cao theo chiéu
downstream (tur tong dai dén thué bao) cao hon so voi toc do upstream
(tr thué bao dén tong dai). bo la diéu ma thuc té cac thué bao déu can,
ho mudn download nhiéu dir liéu tir Internet nhanh va khi goi chi chuyén
dir liéu dung lugng thép (email).
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POTS  Upstream Downstream
0-25 252010 25010000
KHz KHz KHz

Hinh 8.30

ADSL chia bing thong cua day cap xoan (1 MHz) thanh ba dai tan.
Dai tan 1, thuong 1a tir 0 dén 25 KHz, dugc dung cho dich vu dién thoai
thong thudng (Plain Old Telephone Service: POTS). Dich vu nay chi can
bang thong 4 KHz, phan con lai dung lam bang bao vé dé phan cach kénh
thoai véi kénh dir liéu. Bang thur hai, tir 25 dén 250 KHz, duoc dung dé
tao upstream. Bang thir ba, tu 250 KHZ dén 1 MHz, duoc diung cho
downstream. Mot so6 ttht lap cho phép trung lap dong upstream va
downstream dé cung cip thém bang thong cho downstream.

Ky thuat diéu ché: Hau hét cac thiét lap dau tién cua ADSL déu
dung k¥ thuat diéu ché duogc goi 1a CAP (Carrierless Amplitude/Phase ),
tiép dén la dung phuong phap diéu ché khac duoc goi 1a discrete
mutitone (DMT) 1a chuan dugc ANST dé ra.

CAP: (Carrierless Amplitude/Phase) la ky thuat diéu ché tuong tu
QAM, nhung c6 mot diém quan trong la bo song mang. Ky thuat nay
trong thuc té phic tap hon QAM va chua dugc chuan hoa.

DMT: (Discrete Multitone Technique) két hop QAM va FDM, cac
bang thong cho mo61 hudng dugce chia thanh ting kénh 4 KHz, voi cac tan
$0 song mang riéng.

bit | |
: QAM
Jee of | Seral
]“nit I-'.Ia. of G bit2 | ]
N bits QAM
| ik 2
conven :
er . :
bit N OAM Lot
Hinh 8.31

Hinh v€ trén minh hoa y niém DMT dung N kénh. Cac bit tu nguon
duoc di qua by chuyén doi noi tmpf’song song, trong do cac block N bit
dugc chia thanh N kénh truyén, mo1 kénh mot bit. Tin hiéu QAM dugc
tao ra tir mdi kénh duogc ghép theo tan sé6 FDM dé tao tin hiéu chung trén
dudng truyen.
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Upstream: 64 Kbps o | Mbps
Downstream: 500 Kbps 10 ﬁMhp

Mr i Voice

To TELCO ; EFDM i Upsiream
Locatbop | }
I Downstream

ADSL modem

Hinh 8.32

‘ Cpuﬁn ANSI dinh nghia toc d6 moi kénh 4 KHz 1a 60 Kbps, tirc la
diéu ché QAM vai 15 bit/baud.

a Kénh upstream thuong chiém 25 kénh, tire 1a toc do bit 1a 25 x
60 Kbps, hay 1a 1,5 Mbps. Thong thuong toc do theo hudng nay
thay doi tir 64 Kbps dén 1 Mbps.

a Kénh downstream thuong chiém 200 kénh, tic la tfnc do bit 1a 200 x
60 kbps, hay 12 Mbps. Tuy nhién thong thuong toc do theo hudng
nay thay doi tir 500 Kbps dén 8 Mbps do anh huong cua nhiéu.

Hinh trén minh hoa ADSL, tde do bit theo cac chiéu.

8.6.2. RADSL: (Rate Adaptive Asymmetrical Digital Subscriber Line)
La cong nghé dya trén ASDL. Cho phép nhiéu cap toc do dir liéu khac
nhau tily theo dang thong tin: thoai, dir liéu, multimedia, v.v.... Céc toc
d6 khac nhau nay c6 thé duoc cap cho thué bao theo yéu cﬁiu vé bing
thong. RADSL c6 1oi cho ngudi dung hon do chi phi dua trén toc do dir
lidu can thiét.

8.6.3. HDSL:(High Bit Rate Digital Subscriber Line) Puoc Bellcore
thiét ké (hién nay la Telecordia) la mot dang khac cua T-line (1,544
Mbps). Day T-1 dung phuong phap ma hoa AMI, thuong nhay cam véi
suy hao tai tan sb cao. Bleu nay lam giGi han chiéu dai cua T-1 chi ¢6 1
km. Dé ¢6 cy ly xa hon, can c6 repeater, nhu thé Ia gia ting chi phi.

HDSL dung phuong phép mé hoa 2B1Q, tirc la it nhay cam vdi suy
hao hon. Tdc do dir liéu co thé 1én dén 2 Mbps ma khong can repeater voi
cu ly 1én dén 3,6 km. HDSL dung hai déi day xoan dé truyén full-duplex.

8.6.4. SDSL:(Symmetric Or Single-Line Digital Subscriber Line) Tuong
tu nhu HSDL nhung chi dung mét d61 day xoan, phu hgp cho hau hét cac
thué bao tai nha, voi cung toc do dir liéu nhu HSDL. Dung moét ky thuat
duoc goi 1a triét tiéng doi (echo-cancellation) dé truyén full-duplex.
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8.6.5. VDSL:(Very High Bit Rate Digital Subscriber Line) La dang khac
cua ADSL, dung cap dong truc, cap quang hay cap day xoan dé lruyen cu
ly ngan (300 dén 1800 mét). Dung k¥ thuat dlcu ché DMT véi toc do bit
tir 50 dén 55 Mbps cho downstream va 1,5 dén 2,5 Mbps cho upstream.

8.7. FTTC (Fiber To The Curb)

Cap quang c6 nhiéu uu diém, véi yéu t6 chong nhiéu va biang thong
rong. Tuy nhién, khi so sanh véi cac dang cap khac thi dat tién. Cac cong
ty dién thoai va truyén hinh cap da cai thién bang cach dung phuong
phap goi la FTTC, cho phep dung cap quang v6i chi phi thap. Cap quang
dugc dung [am moi trudong truyén tir cac tong dai voi nhau hay tir tong
dai dén 1¢ duong (curb). Tir 1é duong dén thué bao dung cac moi truong
it ton kém hon nhu cap dong truc hay cép xoan.

FTTC trong mang dién thoai:

Fiber th E:::-:::::-:::-:B

X * Twisted-pair local bop

High=bandwidth Fiber
fiber M -
To TELC D) -———e [ 8]

¥ Fiber : T‘F.ﬁ 'I“qur . ow ﬁ
-.-::-::-::-:J ﬁ

Fiber

X . e
u . Pwisted-pair local loop

Hinh 8.33

Hé thong dién thoai dung cap quang dé két noi va ghép kénh nhiéu
kénh thoai. Day dﬂng xoan doi tir tung ngdi nha (premise) dugc ghép
kénh trong hop noi va chuyen thanh tin hiéu quang. Cac tin hiéu quang
nay duoc ghép kénh tai tong dai chuyén mach, ding WDM dé tao bing
thong tin hi¢u rong hon.

FTTC dung trong truyén hinh cap:

Hé thong truyen hinh cap dung cap quang dé két noi va ghcp kénh
nhiéu kénh truyén hinh cap. Cac cap dung truc tir cac ngdi nha riéng biét
dugc ghép kénh tai hdp no1 va chuyen sang tin hi¢u quang hoc. Cac tin
hiéu quang nay duoc ghép kénh tai tong dai chuyén mach, ding WDM
dé tao bang thong tin hiéu rong hon.
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Hinh 8.34

TU KHOA VA Y NIEM

analog hierarchy

analog leased service

analog service

analog switched service

asymmetric digital subscriber line (ADSL)
asynchronous time-division multiplexing
bandwidth

bandwidth on demand

bit stuffing

carrierless amplitude/phase

channel

common carrier

conditioning

demultiplexer (DEMUX)

digital data service (DDS)

o O o0 0 d o0 o0 o0 o oo o o d o o
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L o 0O O o o o0 QO d o o000 e dJgoooo oo b o

digital service unit (DSU)

digital service unit/channel service unit (DSU/DCU)
digital signal service (DS)

digital sibscriber line (DSL)

discrete multitone technique (DMT)

E-lines

fiber to the curb (FTTC)

fractional T line

framing bit

frequency-division multiplexing (FDM)

group

guard band

high bit rate digital subscriber line (HDSL)
interleaving

inverse multiplexing

Jjumbo group

local loop

master group

multiplexer (MUX)

multiplexing

overhead

path

rate adaptive asynnetrical digital subscriber line (RADSL)
statistical time-division mutiplexing

supergroup

switched/56

symmetrical digital subscriber line (SDSL)
synchronuos time-division mutiplexing

Tlines T-1lines T-2lines T-3lines T-4 lines
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a time division multiplexing (TDM)
0 very high bit rate digital subscriber line (VDSL)

o wave-division multiplexing (WDM)

TOM TAT

% Ghép kénh 13 qua trinh truyén dong thoi nhicu tin hiéu qua mot
dudng truyén dir li¢u.

« C6 hai dang ghép kénh 1a FDM (phan chia theo tan so) va TDM
(phan chia theo tho1 gian).

*» Trong FDM, moi tin hiéu dugc djéu ché véi cac tan sO song mang
khac nhau. Cac tin hiéu diéu ché‘néy duoc t0 hop thanh mot tin
hiéu mai va goi di trén duong truyén

<+ Trong FDM, b0 ghcp kénh dleu che va to hop tin hi¢u con b phén
kénh tach tin hiéu va giai diéu ché.

% Trong FDM, dai phan cach gitr cho cac tin hiéu diéu ché khong bi
trung lap va gay nhiéu qua lai

“* Trong TDM cac tin hi¢u s6 tir n thiét bi duoc chuyén vi 1an nhau, tao
nén khung (frame) dir liéu (bit, byte, hay cac don vi dir liéu khac).

% TDM dugc chia thanh TDM dong bd va TDM khong dong bd
(thong ké).

** Trong TDM déng b, moi frame chua it nhat mot slot dugc dung
cho mfﬂi thjét bi1. Thl.:l.' tu chuyén dir liéu cua cac thiét bi IE} khong
thay doi, néu mat thiét bi khong goi dir liu thi goi di slot trong.
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“* Trong loai TDM déng bd, co thé cd mot bit tai dau frame nham gitr
dong bo.

« Trong TDM khéng dong bo, thir tu cac slot phu thudc vao thiét bi
nao co du liéu can goi.

«» TDM khong dong bo thém dia chi thiét bi vao moi slot thoi gian.

% Ghép kénh nghich chia dong dit lidu tir mot dudng téc d6 cao thanh
nhiéu duong toc do thap.

% Dich vy dién thoai c6 thé dung analog hay sé.

% Dich vu chuyén mach analog can c6 goi chudng (dialing), chuyén
mach, va cac két no1 tam thoi chi dinh.

 Dich vu thué analog 1a dudng két noi thuong truc giira hai thué
bao. Khong can goi chudng.

* Cong ty dién thoai dung ghép kénh dé t6 hop cac kénh thoai thanh
nhom du 1on dé truyén hiéu qua hon.

% Dich vu chuyén mach/56 1a dang s tuong duong cua duong day

chuyen mach analog. Can c6 don vi dich vu s6 (DSU) dé bao dam
toc do dir lidu 56 Kbps.

% Dich vu dit liéu s6 (DDS) 13 dang tuong duong cua duong thué
kénh (leased line). DDS ciling can co DSU.

« DS la dang phén cap cua céc tin hiéu TTTTDM.

% T line (tir T-1 dé T-4) la céac thiét 1ap cua DS. Mot kénh T-1 ¢o 24
kénh thoai.

* Dich vu fractional T-1 cho phep nhiéu thué bao chia sé mot dudng
bang cach ghép kénh tin hicu.

% T line dugc ding ¢ Bic My, con E line dugc diung ¢ Chau Au.

< Puong day thué bao s6 (DSL: digital subscriber line) la cong nghé
dung mang thong tin hién hitu vao viéc truyén toc do cao nhu: dir
liéu, voice, video, va multimedia.

+* Ho DSL bao gém ADSL, RADSL, HDSL, SDSL va VDSL.

+ Bing thong downstream trong ADSL thuong 14 4,5 1an 16n hon so
vO1 upstream.

“+ ADSL dung ca ky thuat carrierless amplitude/phase (CAP) va
discrete multitone modulation (DMT).
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“+ WDM tuong tu FDM, tuy nhién trudong hop nay la anh sang.
X T1uyen hinh cap va mang dién thoai dung k¥ thuat cap quang dén

1 duong (FTTC: fiber to the curb) dé giam thiéu so luong cap
quang can thiét.

% K¥ thuat DMT (discrete multitone modulation) 1a két hop cac phan

tir cia QAM va FDM dé cho phép c6 bing thong rong hon trong
dong downstream.

BAI TAP CHUONG 8

I. CAU HOI ON TAP

g9 = oh A R W e e

10.
11.
12.
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Hay cho biét ba k¥ thuat ghép kénh co ban?

Hay cho biét phuong thirc ghép kénh cia FDM?

Hay cho biét muc dich ctia bang bao vé?

Hay cho biét phuong phap tach kénh FDM?

Hay cho biét WDM gidéng FDM & chd nao? Khac nhau ¢ chd nao?
Hiy cho biét hai dang TDM?

Hiy cho biét phuong thirc ghép kénh TDM (ddng bo)?

Hay cho biét cach thiét 1ap hai dang TDM va ching khac nhau &
diém nao?

Hay cho biét phuong phap tach kénh TDM? Trinh by ca hai dang?
Ghép kénh nghich 1a gi?

Hay cho biét sy khéc biét gitra duong chuyén mach va duong thué bao?

Trinh bay phuong thitc phan cap trong analog?
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13.
14.
15.
16.
7
18.

19.
20.
21.

22.
23.

24.

Hay cho biét ba dich vu s6 dung cho thué bao dién thoai?

Vai tro ciia DSU trong chuyén mach/56?

Mo ta phéan cap DS?

Vai tro cua T- line trong dich vu DS?

Hay cho biét phuong thirc dung T- line trong mang analog?

Hay cho biét phuong phap dung trong ADSL dé chia bing thong cua
duong day doi xoan?

Phuong thirc diéu ché tin hiéu trong ADSL?

FTTC la gi va dung ¢ dau?

Hay cho biét hai phuong tién ma dich vu s6 cho l:hfiy hon han dich vu
analog?

DSU khac modem & diém nao?

Hay cho biét quan h¢ gitra s6 khe (slot) trong mot khung (frame) voi
s0 ngod vao trong TDM dong bd? TDM khong dong bo?

DS-0 ¢c6 toc do dit lidu 12 64 Kbps, Hay cho biét do dau ma cé con sb
nay?

I1. CAU HOI TRAC NGHIEM

1.

Viéc chia sé moéi truong va duong truyén cho nhiéu thiét bi duoc goi la:
a. diéu ché
b. ma hoa
c. hang muc duong day
d. ghép kénh

Ky thuat ghép kénh nao dugc dung cho tin hi¢u analog:

a. FDM c. TDM khong dong bod
b. TDM dong bo d. bvac

K¥ thuat ghép kénh nao ding cho ghép kénh so:
a. FDM c. TDM khéng dong bo
b. TDM dong bd d. bvac

Ky thuat ghép kénh nao dich chuyén mdi tin hiéu dén cac tan so
song mang khac nhau:
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10.

11.

c. TDM khéng dong bo
d. bvac

a. FDM
b. TDM dong bd
Thiét bi nao can cho qua trinh ghép kénh:
a. duong truyén dir liéu dung luong cao
b. truyén song song
c. QAM
d. modem
Ghép kénh lién quan dén.....
a. mot dudong va mot kénh truyén
b. mot dudng va nhiéu kénh tmyén
¢. nhiéu duong va mot kénh
d. nhiéu dudng va nhiéu kénh

Trong TDM dong bo, khi ¢6 n ngudn tin hiéu, mdi frame chia it
nhat bao nhiéu khe:

a. n c. n-1
b. n+l d. 0 dénn

Trong TDM khong dong bd, néu ¢6 n ngudn tin hiéu, moi frame co
m slot, m thuong ra sao so vo1 n:

a. nho hon c. bing

b. nhiéu hon d. nho hon 1

Trong TDM khong dung bo, tnc do truyen cua duong ghép kénh
thuong ra sao so voi toc do truyén ctia ngudn tin hiéu:

a. thap hon c. bang
b. cao hon d. nho hon 1
Dang ghép kénh nao c6 nhiéu dudng truyén
a. FDM c. TDM doéng bd
b. TDM khéong dong b d. ghép kénh nghich

Dang dich vu dién thoai nao ré nhat:
a. day chuyén mach analog

b. day thué analog
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12.

13.

14.

15.

16.

17.

18.

c. chuyén mach/56
d. dich vu DDS
Dang dich vu dién thoai nao can phai goi may (dialing):
a. diy chuyén mach analog
b. day thué analog
c. chuyén mach/56
d. dich vu DDS

Dich vu dién thoai analog nao cung cap duong day riéng giira hai
thué bao:

a. day chuyén mach analog
b. day thué analog

¢. chuyén mach/56

d. tat ca cac dich vu trén

Dich vu chuyén mach c6 nghia la két ndi gitia hai thué bao phai duoc:

a. modem c. goi chuéng
b. duong day chi dinh d. day thué
Dich vu thué kénh tirc 13 két noi gitra hai thué bao can duoc:
a. modem c. goi chudng
b. duong day chi dinh d. day thué
Pé giam thiéu suy hao va méo dang tin hiéu duong day can duoc:
a. ghep kénh C. mo rong
b. noi dat d. conditioned

Trong dich vu chuyén mach/56, 56 c¢é nghia gi:
a. so day chi dinh c6 thé co trong két noi
b. toc do truyén Kbps
¢. sO micro gidy can dé thiét 1ap két noi
d. dién tr¢ duong day tinh theo ohm
Pon vi dich vu sb (DSU) can thiét cho:
a. dich vu DDS
b. dich vu chuyén mach/56
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19.

20.

21.

22,

23.

24.

25.

26.

210

c. dich vu thué day analog
d.avab
Dich vu dién thoai nao cho phép thué bao dugc chon Iva toc d6 truyén:
a. dich vu chuyén mach analog
b. dich vu thué day analog

c. dich vy chuyén mach/56

d. Dich vu DS
Trong phén cap kénh FDM do AT&T dé nghi mdi dang nhoém c6 thé
tim dugc bang cach nhan yéu t6 nao-------- va cong thém bang bao vé:

a. sb kénh thoai 4000 Hz
b. toc d6 lay mau 4000 Hz
¢. sO kénh thoai lay mau 8 bit/gidy

d. toc do 1ay mau 8 bit/mau

DS-0 dén DS-4 13 -------- Trong khi T-1 dén T-4 14 ------?
a. dich vy, ghép kénh c. dich vu, duong day
b. dich vu, tin hiéu d. ghép kénh, tin hi¢u
Trong T1 line, xuét hién chuyén vi gi?
a. bit c. DS-0
b. byte d. chuyén mach
Bang bao v¢ lam gia ting bang thong cua:
a. FDM c. TDM khong dong bo
b. TDM dong bo d. WDM
K¥ thuat ghep kénh nao doi hoi tin hiéu dang quang:
a. FDM c. TDM khéng dong bod
b. TDM dong bo d. WDM
DSL la mot thi du cua:
a. ghép kénh c. diéu ché
b. phéan kénh d. titcaa, b, vac

Trong ho DSL, dang nao dung phuong phap ma hoa 2B1Q dé giam
thiéu anh hudng cua suy hao tin hiéu:
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27.

28.

29.

30.

31.

32.

33.

34.

c. HDSL
d. VDSL

a. ADSL
b. RADSL

Trong ho DSL, dang nao c6 chi phi phu thudc vao dang thong tin
mong muodn:

a. ADSL c. HDSL
b. RADSL d. VDSL
Dang nao giéng HDSL, nhung chi dung cap doi x0an:
a. SDSL c. VSDL
b. ADSL d. RDSL

Khi cur ly tir tong dai dén thué bao trong khoang nhoé hon 1800 mét,
nén chon dang:

a. SDSL c. VDSL
b. ADSL d. RDSL
Trong ADSL, bing thong 16n nhat duge dung vao viée gi:
a. POTS c. thong tin downstream
b. thong tin upstream d. tatca

Trong ADSL, bing thong bé nhat dugc dung vao viée gi:
a. POTS c. thong tin downstream
b. thong tin upstream d. tatca
Chi biét k¥ thuat diéu ché khong dung séng mang:
a. TDM c. CAP
b. FDM d. DMT

Hay cho biét k¥ thuat diéu ché dung cac thanh phan cia QAM va
FDM

a. TDM c. DMT
b. CAP d. FITC

Trong FTTC, mdi truong duge dung tir tong dai dén thém nha thué
bao la:

a. day dong truc c. cap diy khéng xodn

b. cap diy xoan d. cap quang
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I11. BAI TAP

1.

Cho cac théng tin sau, tim bang thong nho nhét ctia duong truyén.
e Ghép kénh FDM.

e Nim thiét bi, mdi thiét bj c6 biang thong 4000 Hz.

e Dai tan bao vé 200 Hz.

Cho céac thong tin sau, tim bing thong 16n nhat cho mdi tin hiéu
nguon vao.

e Ghép kénh FDM

e Bang thong FDM la 7900 Hz,
e (6 ba nguon tin hiéu

e (Can 200 Hz cho dai tan bao vé

Ghép kénh bon tin hi¢u. Ta lay mét s6 do # trén tin hiéu ghép kénh.
Nhu thé n ¢6 nghia la gi d6i vdi FDM va TDM

Dung TDM dong b ghép nam kénh tin hiéu. Méi kénh tao ra 100 ky
tw trén gidy. Gia su thuc hién chuyén vi byte (1 khe chira 1 byte) va
mdi frame ¢6 mot bit dong bo. Hay cho biét toc do frame, toc do bit
trén duong truyén?

Trong ghép kénh TDM khong dong bo, sb slot trong mdi frame duge
chon nhu thé nao?

Veé cac frame TDM ﬂt’;‘mg bo cho biét dic tinh ky tu cua cac thong tin sau:
Bon nguon tin hiéu:

Ban tin nguén 1: TE G

Ban tin nguon 2: A

Ban tin nguon 3:

Ban tin nguén 4: EF I L

Lam lai bai tip 64 ding TDM khong dong bo, frame c6 ba ky tu?
Hay cho biét thoi gian kéo dai cua frame T-1?

Puong T-2 cung cap dich vu 6,312 Mbps. Hiy cho biét tai sao
khong phai 1a 4 x 1,544 Mbps?
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10.

11.

12.

13.

14.

15.

16.

17.

212

24 voice channels

Gia su trong mot thanh pho nho ¢6 500 nha cé dién thoai. Cac dicn
thoai la diém ndi diém (dedicate line). Hay cho biét can c6 bao nhiéu
day? Va co thé ghép kénh nhu thé nao?

Bang thong cua dich vu chuyén mach thuong 1a tir 0 dén 4000 Hz,
tal sao?

Trong hinh dudi day, toc do 14y mau 1a 8000 mau /gidy. Tai sao?

using 4 hits per sumple

Sampling st 8000 samples/ H'r.trumIJ

4 Khz (4,000 bps
f\l m |.1-C M .-...l_\
T
ﬂ ﬁ vl § e I-1 line 1.544 Mbps
U u PCM E 24 x 64 Kbps + 8 Kbps overhend
) M
pev LD -

Mot mot cap quang single mode ¢6 thé truyén dén 2Gbps, cap nay co
thé mang bao nhi€u kénh dién thoai?

Tinh overhead (bang bit) cho mdi kénh thoai cua T line, hay cho biet
% overhead trong moi kénh thoai?

Ba duong kénh thoai, moi duong dung bang thong 4 Khz, ghép kénh
ta:n s0 dung phuong phap d1eu ché AM va triét dai tan dudi. Ve theo
mién tan so cua tin hié¢u tong hop cua tin hiéu ghép kenh néu tan s6
song mang 4 KHz, 10 KHz, 16 KHz. Hay cho biét bang thong cua
tin hiéu ghép kénh?

Néu ta mudn t6 hop 20 tin hiéu kénh thoai (mdi kénh 4 KHz) ding
bang bao vé 1KHz , hay cho biét can bing thong la bao nhiéu?

Hay cho biét biéu dién trong mién tan sO cua tin hiéu tnng trong moi
tang cua hinh sau. Gia su khong c6 bang bao v¢. Chon tan s6 song
mang thich hop.
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4 KHy ————vq

4 KHz i

4 KHy ————

4 KHz ————

FDm
4 KHz ———

/N

4 KHz ——

FDM
4 KHr ——————

4 KH=

\

18. Hay cho biét biéu dién trong mién tan s6 cua tin hiéu tnng trong moi

19.

20.

21.

tang cua hinh sau. Gia sir khong c6 bang bao vé. Chon tan s6 séng
mang thich hop.

4 KHe ———
1 Ky ———— FI3M
4 KHs ——— L |

FDM —
4 KHe —=—— i
4 Kliz FI> M
4 KHz +=r=——

FIixM

3 KHiz —\I
a kKH:z: - FTahd
4 KHz - - - )

FIML
4 KH2 —
4 KEHz —— FDM
4 KHz —

Ghép kénh 100 may tinh dung:, TDM dong bd. Néu moi may tinh goi
dir liéu voi toc dd 14,4 Kbps, hiy cho biét toc do bit toi thicu trén
duong day? Dung day T-1 trong truong hop nay c¢6 dugc khong?
Trong bai tap 77, néu chi ¢6 70 may tinh goi dit liéu cing luc, hay
cho biét bang thong bi lang phi la bao nhiéu?

Hiy cho biét tdc do bit toi thiéu trong hinh bén dudi néu dung
phuong phap TDM dong bd? Bo qua cac bit tao khung (framing bit)
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@

[0 lines, s
cach 56.6 Kbps . o
L

103 Digves, -
tach $6.0 Khps .

— e |

TDM

T

DM

22. Trong hinh dudi day. Néu n}ﬁi frame co 10 bit (moi kénh lay ba bt
va mdt bit tao khung). Vé luéng TDM, tinh toc dd bit ngd ra? Toc do

frame? Thoi gian ton tai mot frame?

300 Khps ISRTIRBNES]

300 Kbps T 10000

300 Kbps 1010000000 111

Fram chira 10 bit

23. Dung b phan kénh trong hinh dudi day. Néu mE_"}i frame dai 12 bit
(bo qua framing bit), hay cho biét ludng bit tai moi ngd ra? Tinh toc

d6 moi ngd ra?
0

5 Mbps

Fram chwra 12 bit

L0 LOGO0001 1 FO0ONDT 1 | 10001010101010100001 Q

24. Trong hinh dudi day la bo ghép kénh nghich. Néu dir liéu vao 1a 15
Mbps, hdy cho biét toc d6 moi dudng? Co6 thé dung dich vu T-1

duoc khong? Bo qua framing bit.

15 Mbps é

TDM

25. Trong hinh duoi day 1a b6 TDM khong dﬂng bd. Hay cho biét tnc do
dir liéu cia mdi duong da giam di néu tat ca 10 duong déu truyeén di
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liéu? C6 bao nhiéu ngd vao c6 thé goi dit liéu dong thoi véi toan
dung lugng? Bo qua bit dia chi.

&
10 lines, " Statistical A00 Khps
each 50 Kbps  * TDM
L

26. Trong hinh dudi day 1a bo ghép kénh TDM thong ké. Xac dinh dir
liéu ngod ra? Khong tinh cac bit dinh dia chi.

{:3} Khps OO0 TI01010

Tiy - —— 1100011111 E

10 Kbps Notsending | Siatistical

- (Loosnoooo11) | TEM ) Khps
) Kbps ALY

27. Hay cho biét overhead (so bit du trong mot gidy) cua duong T-1?

28. T‘{éu mudn ndi hai Ethernet LAN voi toc dd 10 Mbps, hay cho biét
can bao nhiéu day T-1? Co cén thiét phai ghép kénh nghich khong?
Vé cau hinh hé thong?
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CHUONG 9
PHAT HIEN VA SUA LOI

Vigc phat hi¢n va stra 16i dugc thiét 1ap o 16p két noi dir liéu hodc
16p van chuyén trong mo hinh OSI.

9.1 CAC DANG LOI
C6 hai dang 15i: Loi mot bit va 16i nhiéu bit (burst)

| Errors I

[ I
| Single-bit I | burst I
Hinh 9. 1
> Loi mot bit: Chi c6 mot bit by sa1 trong mét don vi dur licu (byte, ky
tu, don vi du li¢u, hay goi)
Vi du: Thay doi tir 1 = 0 hodc tir 0 = 1.
00000010 (STX: start of text) khi bi sai 1 bit dor liéu nhian duoc
00007010 (LF: line feed)

0 thay déi thanh 1

f[oJofJoJoJiJoJi]Jow—go]JofJofJoJoJoJi]o]
nhan goi

Hinh 9. 2

Loi mét bit it xuar hién trong phwong thirc truyeén noi tiép. Thuong
xudt hién trong rruyerr song song.

» Léi bét: Co hai hoic nhiéu bit sai trong don vi dir liéu.

Nhiéu bét khéng cé nghia la cdc bit bi loi lién tuc, chiéu dai cua bét
tinh twr bit sai dau tien cho den bit sai cuoi. Mot so bit ben trong bét co
thé khong bi sai.

Length of burst

crror (5 hits) Hinh 3
Sent | i
O S S ST SN ) S N N S I I S A )

Bits cormupted by burst emmor
P oo §F o §F o + F o @ v e} oo e ] v | e ] oa | e e [ [ 1 |

Recewved

Hinh 9. 3
Nhiéu bét thuong xuat hién trong truyén noi t.c‘élu.
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9.2 PHAT HIEN LOI
» Ma thira (Redundancy)

Data
101000000001010101010

Accepl . l

Checking Generaling
function function

Reject l

1011101
Redundancy check

Receiver T Data & redundancy check Sender
101000000001010101010 1011101 g

Hinh 9. 4

- Y tuong thém cac thong tin phu vao trong ban tin chi nhim muc
dich giip kiém tra 161.

- Ma thirq s€ dugc loai bo sau khi da xac dinh xong do chinh xac cua
qua trinh truyén.

C6 bdn dang kiém tra 16i co ban ding ma thira trong truyén dir liéu:

- VRC (vertical redundancy check): Kiém tra tinh chan 1¢ cua tong
bit “1” trong mot don vi dir licu.

- LRC (longitudinal redundancy check): Kiém tra tinh chan I¢ cua
tnng cac bit ‘1’ trong mot khoi.

- CRC (cyclic redundancy check): Kiém tra chu ky du.

- Checksum: Kiém tra tong.

Ba dang dau, VRC, LRC, va CRC thudng dugc thiét lap trong 16p
vat ly dé dung trong lop két no1 dir ligu. Dang checksum thuwong duoc
dung trong cac 16p trén.

Detection methods

|
| VR!.C I | LE’!C I | CRC I | Checlksum I

Hinh 9.5
9.3 VRC (kiém tra parity chan/lé)

Thém mot bit (0 hodc 1) vao don vi dir liéu sao cho tong s6 bit ‘1’
la moét so chan.
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> Dic diém: Mot bit thira (bit parity) dugc gan thém vao cic don vi
dir liéu sao cho tong so6 bit “1” trong don vi dir liéu (bao gom bit parity) la
mot sO chan (even).

- Gia sir ta mudn truyén don vi dur 1iéu nhi phan 1100001 [ASCII la a
(97)]; 1100011 [ASCII la ¢ (99)]:

- Ta thiy tong s0 bit 1 1a 3 (a), tirc 1a mdt s6 1¢; tdng 0 bit 1 1a 4 (c),
tirc 1a mot s6 chan.

- Trude khi truyén, ta cho don vi dir liéu qua bo tao bit parity, dé gin
thém vao don vi dir liéu mét bit, lam tong so bit 1 14 sb chan.

- Hé théng truyén dir liéu véi parity bit nay vao duong truyén:
11000011, 11000110

- Thi_he"‘t bi thu, sau khi nhén s& dua don vi dir liéu sang ham kiém tra
parity chan.

- Neéu dir liéu nhan dugc c6 tong so bit 1 1a so chan thi chap nhan.

- Néu dir l1éu nhan duoc co téng s6 bit 1 1a s6 1é thi loai toan don vi
dir ligu.

1100001 | Data
v
Checking function &
- 1100001 | 1 Even-parity
Is total number of 15 even? generator
B
Receiver
VRC
Sender

Hinh 9. 6
> Mach tao bit Parity chin (VRC):
Vi du: Mach tao bit VRC ctia mot dir liéu 7 bit: 1100001

::)D ij’D jD DD PD e

ds
dé

Hinh 9. 7
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> Mach kiém tra bit Parity chin (VRC):
Vi du: Mach kiém tra VRC cua mot dir liéu 8 bit: 1100001 1.

=1 >7>
" DF)DPDRD?D

d4 — 3
d5 'y
d6 ol

]|
LED

1

Hinh 9. 8

Néu E=1 dir liéu sai, E=0 dir liéu dtng.

E ijDPDHDGPDﬁD”
. 3

Gia sir ta mudn truyén tir “world” trong ma ASCII, nam ky tu nay
dugc ma hoa nhu sau:

‘— 11 1ex1 011 L 1ax»1 0 011 1 1 1 €vh 7 ad 1 Lax L 1 €hrad T 1 €30 1 €hid
s ¥ T 1 o

Bon ky tu dau ¢ s6 bit mot 1a chin, nén cd bit parity 1a 0, con ky tu
cuodi co so bit 1 1a 1€ nén co bit parity la 1 (cac bit parity duoc gach duon)

(T TR T T T B aw i @ 8 i 4p (T T T T W Boday i i Cvamngs Bobawas § anaw j

Vi du 2:

Gia su ky tu tao dugc tir vi du 1 duge may thu nhan dugce nhu sau:

May thu dém s6 bit 1 va nhan ra c6 so bit 1 1a chian va 1é, phat hién
6 101, nén loai ban tin va yéu cau goi lai.
» Hiéu ning:
- VRC c¢6 thé phat hién 151 mot bit.
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- Pong thoi ciing c6 thé phat hién cac 161 bét ma tong so bit sai 1a s6
1641,3. 3. ¥%...)

Vidu: 1000111011,

- Neéu c6 ba bit thay d6i thi két qua s& 1a 1¢ va may thu phét hién ra
duge: 1777111011: 9 0710 0111011:7

- Trudng hop hai bit bi 16i: 1770111011:8 1700011011:6
1000011010:4

May thu khong phét hién dugc 16i va chap nhén.
9.4 LRC

LRC kiém tra mot khoi bit. Khéi bit duoc siap xép thanh bang
(hang va cot).

» Tao LRC:

Vi du: Goi mét khoi ¢ 32 bit
- Sip xép dit liéu thanh bbn hang va tam cot.
- Tim bit VRC cho mbi cot
- Tao mot hang m&i gom tam bit, d6 1a LRC
» Goi kém LRC vao cudi dit lidu.

Onginal data

11100111 11011101 00111001 10101001

» 11100111
» 11011101
» 00111001
—1 10101001

Hinh 7 [RC s [0101010

v

4t 11100111 11011101 OQOIL1OOL 10101001 10101010

Original data plus LRC

Hinh 9. 10
» Kiém tra LRC
Vi du: Thu mot khoi c6 40 bit

- Sap xép dir lidu nhan dugc thanh nim hang va tam ¢t (gidng bén
phat).

- Tim bit VRC cho mdi cdt, néu VRC bang 1 thi dit liéu bi sai.
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- Néu VRC cua mdi cot bang 0 thi dir liéu dung.

- Néu LRC bén thu 14 zé&r6 thi dir liéu ding. Nguoc lai dir 1iéu b1 sai.

D liéu nhan

11100111 11011101 00111001 10101001 10101010 | =

11100111
11011101
00111001
10101001
10101010 g

Bén
thu Di liéu ding
]
Hinh 9. 11
Dir liéu nhin bj
siai 2 bil
00100111 11011101 00111001 10101001 10101010 ~—
VRO hang
L oo100111) O
> 11011101 ©
> ooL11o01 | ©
— 10101001
T0T01010] (e

LR il 11000000
Bén
thu Dir ligu bi sai
Dir li¢u nhin bj
sai 1 bit
01100111 11011101 00111001 10101001 10101010 =

VRC hing

> Orootnt
P 11011101
P 00111001
— 1ol1oloo1] 0

10101010] (e

Bén

thu

= O e

Dir ligu by sai,
phit hién vi tri
sai
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Dir ligu nhin by

sai 4 bit
01100110 01011100 00111001 10101001 10101010 S —
1 01100110
o 01011100
P 00111001
— 10101001
10101010| <
LRC ORO00ND
Bén 1
thu D lidu bi sai,
khong phat hién
dirge
Hinh 9. 12
Vidu 3:
Gia st khéi bit truyén di la:
—Iﬂlﬁli'?fil OO1T 11001 11011101 11100111 10101010

(L)

Tuy nhién, c6 nhiéu bét do dai tam bit xuat hién, lam mét so bit b 16i:

iffp— ] () ] (33N ] ] LOrgrey 1 (xid 1 1101 0 1€x1 11111 Ty 1 Cr1 X1
(LIRC)

Khi may thu kiém tra LRC, mét s6 bit khong theo dung parity chin
va toan khoi bi loai (cac gia tri sai duogc in dam)

—— 0100011 10001001 11011101 11100111 10101010
(LRRC)

» Hiéu nang:
- LCR cho phép phat hién 15i bét.

- Khi hai (s6 chan) bit cing sai & cac vi tri giong nhau trong mot don
vi dir liéu thi LRC khong phat hién dugc.

Thi du, hai don vi 5112’1' li{:ui 11110000 va 11000011, Néu bit dau va
bit cudi cua hai don vi déu bit li}i, tire 1a dir liéu n_hé_in duoc 1a 01110007
va 01000010 thi LCR khong thé phat hién duoc 101.

9.5 CRC (CYCLIC REDUNDANCY CHECK)
> So d6 khdi cuia bén phat va bén thu cia phuong phap CRC:

- Divisor: Sé chia (da thic sinh), co s0 bit 1a n+1; dit kién cho truoc,
giong nhau ¢ bén phat va bén thu.

- CRC: S6 du cua phép chia bén phat, cé s6 bit 1a n.
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- Remainder: So6 du phép chia bén thu. Néu s6 du nay zéré >dir
liéu thu khong bi sai, nguoc lai dir liéu thu bi sai.

- Data: Dir liéu can ma hoa 16i CRC.

Dala 00..0
n bits

- Data CRC (-a——— Divisor |n + 1 bits
| Remainder | ; Remainder
Zero, accepl .
Monzero, reject CRC | nbits
Recelver Sander
BLA thu BLa ph[j
m bits n -+ 1bits m bits n + 1 bits
| Data___ | CRC | 86 chia | Data | 00..0] S6 chia
n bits n bits
Thuwong sé Thwong s6
S6 dw| n bits CRC| n bits
SO du

S6 dw bang zérd thi dir liéu thu
dung, nguwoec lai dir liéu bi sai

Hinh 9. 13
Cac bit thira trong dang ma hoa CRC c6 duogc bang cach chia don
vi dir liéu vo1 mdt s6 chia (divisor) cho trudce va du s6 1a CRC. Yéu cau
do1 voi CRC gom hai yéu t0:
e (6 s6 bit nho hon s6 bit bo chia mot bit.
e Dugc gan vao cudi chudi dir lidu
» Cac buoc tim CRC:

- Thém n bit ‘0’ vao don vi dif liéu, sé n nay nho hon mot so vai
(n+1) bit cua bo chia (divisor).

- Du liéu mé1 nay duge chia cho s6 chia dung phép chia nhi phan.
Két qua co dugce chinh la CRC.

- CRC v6i n bit ctia budce hai thay thé cac bit 0 gan & cudi don vi div
liéu (CRC c0 thé chira toan bit “07).

» Tai may thu:
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- Pon vi dir liéu dén may thu véi phan dau la div liéu, tiép dén la
CRC. May thu xem toan chuoi nay la mét don vi va dem chia chudéi cho
cung so chia da dugc dung tao CRC.

- Khi chudi dir liéu dén may thu khong 16i, bo kiém tra CRC c6 s6
du 1a 0 va chap nhan don vi dir liéu nay.

- Khi chudi bi thay d6i trong qua trinh truyén, sé du s& khac khong
va bd thu khong chap nhan don vi nay.

9.5.1 B§ tao CRC

Bo CRC dung phép chia modulo-2. Trong budc dau, bo chia bon
bit dugc trir di. Mdi bit trong bo chia dugc trir vdi cac bit twong (tng ma
khong anh huong dén bit ké tiép. Trong vi duy nay, by chia 1101, duge trur
ttr bon bit cua s6 bi chia 100, co duge 100 (bit 0 dau bi bo qua).

Budc ké tiép, lay 1000 — 1101, thuc hién tuong tu nhu phép chia.

Trong qué trinh nay, bo chia luén bat dau véi bit 1; va h¢ thong
thuc hién phép chia theo cach trir nhi phan khong ¢6 s0 nhé (tac la 0 — 0
=0;1-1=0;0-1=1;1-0=1).

100100[000]:1101=111101

[ Thuong sé J D@ liéu cdng cac bit ‘0. S6 bit '0" nho
hon sé bit bd chia 1 bit.

|1|1u],—’/
110|)|uu1 0lo o0 0

1)
11n11

0

1

1 0 0
1 1 0

i o 1 0
T 1 0 1

( Sé dw-CRC )
Hinh 9. 14

Vi du: Cho mot dir liéu X: 100100, dugc ma hoa 16i theo dang
CRC vo1 s6 chia (da thie sinh) ¢6 dang 1101.

a. Tim CRC.
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b. Tim chudi dir liéu phat.

¢. Gia sr may thu nhan hai chudi dir lidu Y: 100100001 va Z:
1111000015 Hay cho biét chudi dir li¢u nao ding va chuoi dir li¢u nao
sa1? (Giai thich.

Giai
a. Tim CRC;
S6 bit cta s6 chia 1a 4, suy ra n = 4-1=3, thém vao dir liéu ba bit ‘0’
1000 1o o000 | 1101
I 1 0 1I BN 110 1
0 FERNOAEOREG
1 1 0 1
01 010
1 1 0 1
01 1 1 0
11 0 1
0 0 JINBEENEEE O
1 1 0 1
0 0 0 1

Vay CRC la 001

b. Tim chudi dir liéu phat theo dang CRC
TRRRCERCERNREEONNE. 0 0 1

¢. Gia su may thu Il{la[l hai chudi dir liéu ‘1:: 100100001; Z:
111100001. Hay cho biét chuoi dir liéu nao ding va chuoi dir liéu nao sai.

+ Dir liéu Y: 100100001

1 00100 00 1| 1 1 01
1 1 0 1 11 11 0 1
0 1 0 0 0
1 1 0 1
01010
I 1 0 1
01 1 1 0
11 0 1
001 1 01
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1 1 0 1
0 0 0 O

S6 dur bén thu 1a Zéré = Dir liéu Y dung.
+ Dit liéu Z: 111100001;

1 11100 00 1| 1 10 1
1 1 0 1 10 1 11
0 01 00
00 00
01000
1 1 0 1
01 01 0
1 1 0 1
01 1 1 0
11 0 1
o § B 01

So du bén thu 1a 111#zérd > dit liéu Z sai.

9.5. 2 Bj kiém tra CRC

B6 nay hoat dong gifing hét nhu by phat. Sau khi nhan duoc dir
liéu c6 gan thém phén CRC, mach thyuc hién lai phép chia modulo — 2.
Néu két qua la 0, cat bo phan CRC va nhan dir liéu; nguoc lai thi loai bo
dir lidu va yéu cau goi lai. Gia sur 1a khong c6 16i, du s6 1 0 va dir liu
duoc r.:hap nhan.

1!I!Il:1|ﬂ: 1]

ﬂ
1]
[ ] “
| I @ 1
I & 1 '“
Hipk 10 L1 o !

([ ]

[ | B

When the L lm il of tha 0 1 1
rema d Zerd, Wwe musi use [ I ]
OO OHE ir | i the mal dinv

1 1 0
11

Hinh 9. 15

(==

)
1
1

= =
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9.5. 3 Cac da thue

Bo tao CRC (bd chia) thruf‘mg khong chi la chudi cac bit 1 va 0,
nhung tao ra tir da thac dai s6. Cac da thirc _Inﬁy tién lo1 vi hai 1y do:
Ching thuong ngan va thuong duoc dung dé ching minh cac y niém
toan hoc trong qua trinh CRC.

Pa thire caa bo chia:

3 (ky s6. x'); véi i 1a vi tri cua ky sd, i= 0+ n; b chia ¢6 n+1 bit.

? s, 2
X +x"+x +x+1

Quan h¢ gitra chudi da thirc voi biéu dién nhi phan dwgc minh hoa
¢ hinh sau:

Polynomial

<x7+x +x +x+ )

|
[Iﬁ I“I'}\ Hink
i LA '

e

Q

0 1

<&

Divisor

Hinh 9. 16

Mot da thac sinh cua bo chia can duoc chon theo cac dac tinh sau:
- Khéng duge chia hét cho x
- Chia ding cho da thuc (x + 1)

Diéu kién dau nham bao dam 1a tat ca cac nhiéu bét c6 d6 dai bang
béac cua da thirc sinh déu dugc phat hién. Diéu kién thir hai bao dam la tat
ca cac nhicu bét anh huong Ién thir tu bit l¢ dugc phat hién.

Vidu 4:

RO rang la ta khong thé chon x (s& nhi phan 10) hay x* + x (s6 nhi
phan 110) lam da thirc duoc vi chiing chia hét cho x. Tuy nhién, ta c6 thé
chon x+1 (twong tmg 11) dc} khong chia hét cho x, ma chia hét cho (x+1),
ciing nhur ta ¢6 thé chon x” + 1 (s6 nhi phan 101) do chia hét cho (x+1).

Cac da thuc chuén dung trong b¢ chia CRC dugc minh hoa trong
hinh 9.17. Céc s6 12, 16, va 32 ¢6 lién quan dén kich thudc cua du s6
CRC. B chia CRC tuong trng la 13, 17 va 33 bit.
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CRC-12 CRC-16 CRC-ITU-T
P +xM+ 3+ x+1 x4+ 1 x4+ x2+x+1 -
Hinh 13 .
CRC-32
x31+x1ﬁ+x23+xn+xlﬁ+x"‘+x”+xm+xs+x?+x5+xq+xl+x+]

Hinh 9. 17
Hiéu nang:

CRC la phuong phap phat hién 13i rat hiéu qua néu bd chia duoc
chon theo cac luat vira néu do:

a. CRC c6 thé phat hién tat ca cac nhiéu bét anh hudng lén cac bit
co thu tu le.

b. CRC c¢6 thé phat hién cac nhidu bét c6 do dai bé hon hay bang
bac cua da thuec.

c¢. CRC c6 thé phat hién v&i xac suat cao cac nhiéu bét co do dai
l6n hon bac cua da thirc.

Vidu 5:

CRC - 12 (x"*+x''+x’ +x+1) ¢6 bac 12, c6 thé phat hién tfit ca cac
nhiéu bét anh huong 1én cic bit le, va cang c6 thé phat hién tat ca cac
nhiéu bét co do dai 16n hon hay bang 12, va phat hién dén 99,97% cac
nhiéu bét c6 do dai 16n hon 12 hay dai hon nira.

9.6 CHECKSUM

Phuong phéap phat hién 161 & 16p cao hon va gmng nhu cac phuong
phap VRC, LRC, va CRC thi phwong phép nay ciing dua trén yéu to thira
(redundancy).

9.6.1 B tao Checksum
Bén phat thyc hién cac buéce nhw sau:

- B0 tao checksum sé chia cac don vi dir liéu thanh k phﬁn, moi phﬁn
n bit (thuong 1a 8, 16).

- Cac phan doan nay dugc cong lai.
- Lay bu 1 cua két qua cong. Gia tri nay duoc gin vao dubi cua dir
licu goc va duogce goi la truong checksum (phép bu 1: 02>1; 1-20)
- Checksum duoc truyén cung véi dir liéu.
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Thu Phid

Section 1 n bits Section 1 n bits

Section 2 | nbits Section 2 | nbits
Hinh 14

Check sum | nbits Check sum All Ds

Section k | nbits | | N it | Section k | nbits
i Check sum

ngré% n bits Packet gong n bits

— Lay bu
Neu két qlia la 0 thi dir l Y l
ligu ding, nguec lai bj 1 bits n bits
sdl =
Ket qua Check sum

Hinh 9. 18

Vi du 6: Cho mét khéi dir liéu co 16 bit: 10101001 00111001. M3
hod 101 chudi dur liéu trén dung phuong phdp checksum 8 bit. Tim
checksum va chudi dur 1iéu phat.

Giai: Chia dir liéu thanh hai phan, mdi phan 8 bit

10101001
00111001
Téng 11100010
LAy bl 1 00011101

Chud dir liéu phat
<¢—— 10101001 00111001 00011101
Checksum
9.6.2 Bo kiém tra Checksum
May thu thwe hién cac budéc nhu sau:

- B0 kiém tra checksum sé& chia cac don vi dir liéu thanh k phfin moi
phan n bit (giong nhu bén phat).

- Cong cac phén trén, duoc t(:ing (sum).
- Laybu 1 cua tong.
- Neéu két qua lay bu la zér6 thi dit liéu thu khong bi sai, nguoc lai dir
liéu bi sai.
Vi du 7: Gia st may thu nhan dugc chudi bit duge ma hoa 16i dang
checksum. Dir li¢u nay dung hay sai?

—f——— 1101001 00111001 00011101
Checksum
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Giai: Chia dir liéu thanh ba phan, mdi phan 8 bit

10101001
+ 00111001
00011101
Tong IBEREEEN
BLI1 00000000 D liéu thu khéng bj sai

Vi du 8: Gia sir may thu nhan dugc chudi bit duoe ma hoa 16i dang
checksum. Dtr liéu nay dung hay sai?

Giai: Chia dit liéu thanh ba phan, mdi phan 8 bit

10101111
+ 11111001

00011101
Két qua 1 11000101
nho — e — e
téng 11000110
B 00111001 D liéu thu bj sai

Bu 1 cua tong khac zéro nén dir licu thu bi sai

Vi du 9: sai hai bit 0, | ctia hai phan doan ¢6 vi tri giong nhau.

¢— 10101001 00111101 00011001

Checksum

R B 10101001 1 0100 OQOO1T1101
Checksum

10101001
00111101 Sai
00011001 khLhg
—————— phl]

Téng 11111111 hién
B[ 00000000 duogc

Hi¢u nang:

Checksum phat hién dugc tat ca cac 16i bit 1¢ cing nhu hau hét cac
bit chan. Tuy nhién, néu mot hay nhiéu bit trong phan doan bi hong va bit
tuong ung hay bit co gia tr1 dao trong phan doan thr hai cling bi 10i, thi
khi lay tong, khong nhan ra thay doi va may thu khong phat hlE:Il lm
dugc. Néu bit cudi trong mot phan doan la 0 va bi d6i thanh 1 khi truyén,
thi ta khong thé phat hién ra 16i néu bit 1 cudi ctia phan doan thir hai ciling
chuyén thanh 0.

231



Chwong 9: Phdt hi¢n va sira 16i

9.7 SUA LOI
Co hai cach stra 16i 1a:
e Khi phat hién mét 161, may thu phai yéu ciu may phat truyén lai dir liéu.
e May thu dung cac ma sira 11, dé stra tu dong mot sé 13i.

Cac ma sua Im thurmg rat phure tap hon so vo1 ma phat hién 16i va
can nhiéu bit du. S6 bit can thiét dé sua 16i nhiéu bit thuong rat 16m va
khong phai lac nao cing hiéu qua. Thong thuong hau hét cac phuong
phép stra 15i déu gidi han & mot, hai hodc ba bit.

Trong tai liéu nay chi dé cép dén phuong phap phat hi¢n sai mot bit
(xac dinh vi tri sai) va sira sai. Do vdy dé sira sai mét bit, ta phai biét
duoc bit ndo bi sai. Nhu thé, ta phai dinh vi duoc bit sai nay.

Vi du khi can stra 161 mot bit trong bang ma ASCIL, ma sua 16i phai
xac dinh bit nao bi thay d6i trong bay bit. Truong hop nay, can phan biét
duoc giira tam trang thai khac nhau: khong 161, 161 & vi tri 1, 161 & vi tri 2,
va tiép tuc cho dén vi tri 7. Nhu thé can thiét phai c6 du s bit du dé bicu
dién duogc tam trang thai nay.

Dau tién, ta nhan thay la véi ba bit 1a du do c6 thé biéu dién duge
tam trang thai (tir 000 dén 111) va nhu thé thi ¢6 thé chi ra duoge tam kha
ning khac nhau. Tuy nhién, viéc gi xdy ra néu 16i lai roi vao cac bit du
nay? Bay bit trong ky tu ASCII cong véi ba bit du s€ tao ra 10 bit. Vi ba
bit 1a du, tuy nhién can c6 thém cac bit phu cho tat ca cac tinh hudng co
thé xay ra.

9.7.1 Cac bit du

Pé tinh s6 bit du (r) can c6 dé co thé sira 16i mot s6 bit dir licu (m),
ta can tim ra quan h¢ gitra m va r. Trong hinh sau cho thay m bit dir liéu
va r bit du. P9 dai cua ma co duoc la m+r.

Redundancy

Hinh 16 B
(r) bits

Data (m) bits

[T I T[] LLLLI]) . []

Total m + r hits

Hinh 9. 19

Néu tong so cac bit trong mot don vi duoc truyén di 1a m+r, thi r
phai ¢6 kha nang chi ra it nhat m+r+]1 trang thai khac nhau. Trong do,
mot trang thai 1a khéng c6 16i va m+r trang thai chi thi vi tri cta 16i trong
moi vi tri m+r.
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Diéu do, tic la m+r+1 trang thai phai dugc r bit phat hién ra duoc;
va r bit ¢4 ché chi dugc 2’ trang thai khac nhau. Nhu the, 2" phéi lén hon
hay bang m+r+1:

2" >m+r+l.

Gia tri cua r ¢6 thé dugc xac dinh tir cach gan vao trong gia tri cua
m (chiéu dai ban dau cua don vi dur 1iéu can goi di).

Thi du, néu gia tri cua m 1a 7 (truong hop 7 bit cua ma ASCII), thi
gia tri bé nhat cua » can thoa man phuong trinh 1a 4:

2" >74r+1; chon r=4
2 >7+4+1.

Bang B.1: Mot s6 kha nang cua cac gia tri m va r tuwong ung.

S6 lugng bit | So lugng | Tong so bit
d liéu (m) bit du (r) (m+r)

1 2 3

2 3 5

3 3 6

4 3 7

5 4 9

6 4 10

7 4 11

9.7.2 Ma Hamming

Ta da xem xét 56 luong bit can thiét dé phu toan bo trang thai bit
16i ¢ thé c6 khi truyen. Nhung diéu con lai 1a phai xur 1y nhu thé nao dé
biét duoc trang thai dang xuat hién? R.W.Hamming cung cap mot giai
phap thuc tién.

Pinh vi cua cac bit du

Ma Hamming c6 thé duoc ap dung vao don vi dir lidu c6 chiéu dai bat
ky dung quan hé¢ gitra dur li€u va cac bit du da dugc khao sat trudc day.

Thi dy, ma 7 bit ASCII can c6 bon bit du dugc thém vao phan cuoi
don vi dir liéu hay phan bo vao bén trong cac bit goc. Cac bit nay duge dat &
cacvitri 1, 2,4, 8,.... (2". Ta goi cac bit nay lan luot 1a ry, 1, ry vars.

11 10 ° K T [ 2 1

| i@ a " d | d | a ] J alre] ¢ |
Hinh 17
Hinh 9. 20
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Trong ma Hamming, m{‘ii bit r 1a bit VRC cua mot to hop cac bit du
licu; r, la bit VRC cua mot to hop bit; > 1a mot bit trong mot t6 hop bit
khac va cu thé tiép tuc. Té hop dugce dung dé tinh toan moi gia tri trong
bon bit » nay trong chuoi bay bit dugc tinh toan nhu sau:

ry (bit 1),3,5,7,9, 11; tong sb bit 1 1a mot s6 chin
r2 (bit 2), 3, 6, 7, 10, 11; tong s bit 1 1a mdt s chin
r4 (bit 4), 5, 6, 7; tong s6 bit 1 1a mot sb chin

r8 (bit 8), 9, 10, 11; tong sb bit 1 1a mot s6 chin

MGi bit dit liéu ¢6 thé tinh dén trong nhiéu hon mét lan tinh VRC.
Thi du, trong chuoi trén, moi bit dir liéu géc duoc tinh dén trong it nhat
hai tap, trong khi » chi dugc tinh mot lan.

Pé tim cac mau trong chién luoc tinh toan nay, hay xem cach bicu
dién cua moi vi tri bit. Bit »; duoc tinh dung tat ca cac vi tri bit ¢o6 cach
biéu dlen nhi phan c6 mdt trong vi tri tdn cung bén phai. Bit r» dugce tinh

dung tit ca cac vi tri bit ¢6 cach biéu dién nhi phan c6 mét trong vi tri thir
hai bén phai va tiép tuc nhu v& trong hinh 9.21.

ry will take care of
these bits

1ol 1001 o1l a1a1 anli HIGTH
I 5 7 3 3 1

d d d Iy il i d Iy il I f

1ol 1000 orey olio 0011 Qo]
11 1L T [i] 3 i
d d d ru d il i ra d I n

ry will take care of
these bits

011l 0110 o101 o100
7 fi 5 4

d d d i d d d Iy d T2 n

tx will take care of
these his

1ore 1o10 1001 1000
11 10 9 b

d d d I d il i Iy d I n

Hinh 9. 21
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Vi du: Cho mot dir licu 1001101, tim chudi dir liéu dugc ma hoa
dang Hamming.

Giai:

e Xac dinh s6 bit du: s6 bit cua dit liéu 1a m=7;
Suy ra so bit du r theo bat dang thic: 2" >m+r+1
m=7=2>2"27+r+1; chon r=4

e Tinh toan cac gia trir:

Data: 1 0 0O |1 1 O 1
Hinh19 l
Data 1 0 0 1 1 1] 1 I
i1 10 9 8 7 6 5 4 3 2 |
[ | [ I | 1
Adding v 1 ol o ] I 0 ] I ]
it 10 9 3 7 6 4 3 > i
| | | | | |
Adding & [ 1 ol o ] ] 0 I I 0 I
11 10 © 8 7 6 5 4 3 2 1
[ | | |
Addingg | ' | o] o 1 1 | o 0 1 I 0 1
11 10 9 8 7 6 5 4 3 2 |
| | | |
Addingg | 1| o] o | ] ] 0 0 1 I 0 I
11 10 9 m 7 (1 5 4 3 > 1
Code 1 O O 1 1 1 0 a1 a1
Hinh 9. 22

Budc dau tién, ta dt mdi bit cua ky tw gdc vao vi tri thich hop
trong don vi 11 bit. Trong buoc ké tiép, ta tinh cac parlty chin véi nhiéu
t6 hop bit khac nhau. Gia tri parity cia moi to ‘hop la gia tri bit » twong
ang. Thi du, gia tri cua r; duge tinh dé cung cap parity chan cho t0 hgp
cac bit 3, 5, 7, 9 va 11. Gia tri ctia r> dugc tinh dé cung cap parity bit cho
cac bit 3, 6, 7, 10 va 11, va cir thé tiép tyc. Ma 11 bit sau cing duoc goi
di qua duong truyén.

9.7.3 Phat hién va sira 10i

Received Sent
1| of of 1] o] 1] of of 1] o] tf——— 1] of o] 1| 1] 1] of o] 1] o 1
Error
Hinh 9. 23
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Gia str trong luc truyén tin hiéu di, bit thir 7 da thay d6i tir 1 = 0.
May thu nhan va tinh lai bon s6 du r & bén thu (VRC):
r;bénthu, 1, 3,5, 7,9, 11; tong s6 bit 1 1a mot s6 chén

r2 bén thu, 2, 3, 6, 7, 10, 11; tong s6 bit 1 1a mot s6 chén

r4 bén thu, 4, 5, 6, 7; tong so bit 1 1a mot s6 chan

r8 bén thu, 8, 9, 10, 11; tong s6 bit 1 1a mot s6 chin

V1 tri bit sai cua dir liéu thu 1a gia tri thap phan cua s6 nhi phan ryg

Vg FaFy.

Vi du: Gia st may thu nhan dugc mot du licu 10011100101 da

dugc ma hoa dudi dang Hamming. Hay cho biét chudi dir liéu nhan dwoc
dung hay sai.

11} 100 9| 8 71 6| 5| 4| 3| 2 ] Vi tri

Iy of o 1] 1f 1] Of O 1| Of 1

rpbénthu, 1,1,0,1,0, 1; t{:}ng s0 bit 1 1a mot s6 chan — r; =0
r2bénthu, 0, 1, 1, 1, 0, 1; tong s6 bit 1 1a mot s6 chan — 72 =0
r4 bén thu, 0, 0, 1, 1; tong s6 bit 1 1a mot s6 chan — r, =0

r8 bén thu, 1, 0, 0, 1; tong s6 bit 1 1a mot sé chan — 15 =0

rg g 1> r=0000,= 049, khong co bit sai

Vi du: Gia sir may thu nhan dugc mdgt dir Ii¢u 10010100101 da

dugc ma hoa dudi dang Hamming. Hay cho biét chudi dir liéu nhan duoc
ding hay sai.

i) 1of 9| 8| 7| 6| s| 4] 3| 2| 1| it

1y O Of 1) O 1] Of Of 1 O] 1

rybénthu, 1, 1,0, 0,0, 1; tong s6 bit 1 1a mot s6 chin — r; =1
r2bénthu, 0,1, 1,0,0, I; tong sO bit 1 1a mot sb chin — 2 =1
r4 bén thu, 0, 0, 1, 0; tong s6 bit 1 1a mot s6 chin — r, =1
r8 bén thu, 1, 0, 0, 1; tong s6 bit 1 14 mot s6 chan — rg =0

Vay vi tri sai la gia tri thiap phan cua s6 nhi phan rg 4 > #; bén thu,

rsrar2 11 =0111,="Tyo, Vayvitrisaila 7, swa bitovitri 7: ‘0’ 2 ‘1’
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TOM TAT

% Ldi truyén dan thuong duoc phat hién tai 16p vat Iy trong mo hinh OSI

% L&i truyén dan thuong duoc stra trong 16p két néi dir lidu trong mo
hinh OSI

% Loi co thé dugc chia ra thanh:

a. Loi mot bit: chi sai mot bit trong don vi dir liéu

b. Bét: sai hai hay nhiéu bit trong don vi dir liéu

** Redundancy la y niém nhiam gai thém céc bit du dung trong phat
hién 161

% Co bon phuong phap kiém tra 16i thong thuong la:

a. VRC (vertical redundancy check)

b. LRC (longitudinal redundancy check)

¢. CRC (cylic redundancy check)

d. Checksum

“ Trong VRC, mét parity bit duge thém vao don vi dir li¢u

<* VRC chico thé phat hién mot bit va cac bit 1¢ bi 16i; khong thé phat
hién so bit chan.

+ Trong LRC, ¢6 mot dir liéu thira theo sau mot don vi dir li€u n bit

< CRC, phuong phap manh nhét trong phuong phap kiém tra 15i
dung bit du, ¢6 co s¢ la phép chia nhi phan

% Checksum duoc dung trong giao thirc cap cao hon (TCP/IP) dé
phat hién loi
Pé tinh checksum, thi can:
a. Chia dit liéu thanh nhiéu phan nho
b. Cong céc phan nay lai dung phuong phap b mot
c¢. Lay bu cua tong cudi cung, day chinh 1a checksum

Tai may thu, khi dung phwong phap checksum, du liéu va
checksum phai duge cOng lai thanh gia tri 0 khi khdng c6 161
+ Mi Hamming la phuong phap sira 16i mét bit ding cac bit thira. S6
bit Ia ham cua do dai don vi dir liéu
¢ Trong ma Hamming, mot don vi dir liéu m bit thi dung cong thirc
2" > m+r+1dé xac dinh r, s6 bit du can co.
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BAI TAP CHUONG 9

I. CAU HOI ON TAP

1. Hay cho biét khac biét giira 16i mot bit va 16i bét (burst error) ?

2. Trinh bay y niém ma thira trong phat hién 16i?

3. Haiy cho bi¢t bon dang kiém tra ma thira dung trong truyén dir ligu?

4. Phuong phap phat hién don vi dir liéu bj 18i bang cach dung bit
parity?

5. Su khéc biét giira parity chan va parity 1¢& ?
Trinh bay vé phuong phap VRC va cho biét dang 16i khong phat
hién dugc?
Quan h¢ gitta VRC va LRC?
Trinh bay vé phuong phép LRC va cho biét dang 16i khong phat hién
duoc?

9. B0 phat, CRC két ndi véi don vi dir lidu nhu thé nao?

10. Hay cho biét quan hé gitra kich thuéc CRC va b chia?

11. B kiém tra CRC phat hién 16i nhu thé nao?

12. Hay cho biét vé diéu kién dé dung da thirc trong bo CRC generator?

13. Uu diém ctia CRC so véi LRC?

14. Hay cho biét cac phuong phap phat hién 131 trong cac giao thirc 16p
trén?

15. Phép tinh dung dé cong cac segment trong bo checksum generator va
checker?

16. Trinh bay cac budc tao checksum?

17. Bo checksum checker phat hién 16i ra sao?

18. Checksum khong phat hién duoc 16i dang nao?

19. Céng thirc tinh s6 bit redundancy can thiét dé sira 15i bit, biét s6 bit
dir liéu?

20. Muc dich cia ma Hamming la gi?
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I1. CAU HOI TRAC NGHIEM

1. Phat hién 16i duoc ding trong 1ép nio ciia mé hinh OSI:
a. vatly C. mang
b. két ndi dit li¢u d. tat ca déu sai

2. Phuong phap phat hién 16i nao bao gom bit parity tai méi don vi dir
liéu cung va1 parity bit cua toan don vi dir li¢u:

a. VRC & CRC

b. LRC d. checksum
3. Hay cho biét phuong phap nao dung phép bu:

a. VRC ¢ URG

b. LRC d. checksum
4. Hay cho biét phuong phap dung chi mét bit du trong don vi dir liéu

a. VRC . 'CRE

b. LRC d. checksum
5. Phuong phap nao c6 lién quan dén ¥ niém da thirc

a. VRC . CRC

b. LRC d. checksum

6. Phat biéu nao mo ta 161 mot bit
a. mot bit b1 dao
b. mot bit b1 dao trong mot don vi da Lic¢u
c. mot bit bi dao trong mot lan truyén
d. tat ca déu ding

7. Trong ma ASCII, ky tu G (100 0111) (fELI‘Q'C gd1 di nhung nhan lai
dugc ky tu D (100 0100), thi d6 1a dang 161 gi:

a. 161 mot bit c. bét
b. 161 nhiéu bit d. khéi phuc duoc

8. Trong ma ASCIL ky tu H (1001000) duge go1 di nhung nhéan lai
duoc ky tu 1 (1001001), thi do 1a dang 161 gi:

a. 16i mot bit c. bét
b. 16i nhiéu bit d. khéi phuc dugce
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9.

10.

11.

12.

13.

14.

15.

16.

17.

240

Trong phuong phap CRC, CRC ¢6 nghia la gi:
a. b chia c. so bit chia
b. thuong s6 (két qua phép chia) d. so du

Trong phuong phap CRC, bd chia co kich thude so vo1 CRC nhu thé
nao:

a. cung kich thudc ¢. lon hon mdt bit
b. nho hon mét bit d. 16n hon hai bit

Neéu don vi dir ligu 1a 111111, bg chia 12 1010, va du 6 1a 110, hay
cho biét gia tri so bi chia (divident) tai may thu?

a. 111111011 c. 1010110
b. 111111110 d. 110111111

Néu don vi di liéu 1a 111111, b chia 1a 1010, va du s6 Ia 110, Hay
cho biét s bi chia (divident) tai may phat?

a. 111111000 c. 111111

b. 1111110000 d. 1111111010

Khi dung phuong phap parity 1¢ trong phat hién 16i trong ma ASCII,
thi s6 bit 0 trong mot ky tu 8 bit la:

a. chan c. khong chan, khong 1é
b. Ie d. 42

Tai may thu, khi khong c6 13i thi tong ctia checksum va di liéu 1a:
a. -0 c. phan bu ctia checksum
b. +0 d. phan bu cua dir liéu
Ma Hamming la phuong phép dung dé:

a. phat hién 10i c. dong g6i 16i

b. stra 16i d. avab

Trong CRC, khong ¢6 15i khi thuong s6 (quotient) tai may thu la:

a. bang voi du so tai may c. khac khong
p{]ét d. 1a thuong sé (quotient)
b. bang khong cua may phat
Trong CRC, thuong sb tai may phét s& tré thanh:
a. s bi chia (dividend) c. biloai bo
b. bd chia tai may thu d. 1a s6 du
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18.

19.

20.

21.

22,

23.

24,

I11.

Phuong phéap phat hién 16i nao dung bit parity:

a. VRC ¢ R

b. LRC d. avab

Phuong phap phat hién 16i nao c6 thé phat hién 16i mét bit duoc:
a. VRC c. CRC

b. LRC d. tat ca cac dang trén
Phuong phéap phat hién 16i nao ¢6 thé phat hién 16i bét duoc:

a. VRC c. CRC

b. LRC d. bvac

Tinh chiéu dai LRC, ¢6 10 nhém, mdi nhém 1a 8 bit, thi sb bit trong
LRC la:

a. 10 c. 18
b. 8 d. 80

Trong bo phat CRC, phai thém yéu t6 nao vao don vi dir liéu trudce
khi tién hanh phép chia:

a. cac bit 0 ¢. da thuc
b. cac bit 1 d. du s6 CRC

Trong bo phat CRC, phai thém yéu to nao vao don vi dir liéu sau khi
tién hanh phép chia:

a. cac bit 0 c. da thuc

b. céc bit I d. du s6 CRC

Trong bo kiém tra CRC, diéu gi cho biét 1a dir liéu da bj 16i:

a. chudi cac bit 0 c. chudi lién tiép cac bit 1 va 0
b. chudi cac bit 1 d. du s6 khac khong

BAI TAP

Hay cho biét anh huong 16n nhit cua nhidu bét 2—-ms 1én dir liéu
truyén voi toc do:

a. 1500 bps; 3 bit sai
b. 12.000 bps; 24 bit sai
c. 96.000 bps; 192 bit sai
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2.

10.

11.
12.

13.

14.

15.

16.
17.
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Gia st ta dung parity chan (VRC), hiy cho biét VRC trong cac don
vi dir liéu sau (vé mach tao bit VRC):

a. 1001011;0 ¢. 1000000
b. 0001100 d. 1110111

May thu nhan dugc mau bit 01101011, Hé thong dung VRC parity
chin, hay cho biét mau c6 nhan ding khong (vé mach kiém tra VRC)?

Tim LRC ctia khdi céc bit sau: 10011001 01101111

Cho phuf‘ii 10 bit: 1010011110 va bo chia la 1011, tim CRC, kiém tra
lai két qua.

C6 du s6 1a 111, don vi di¥ lidu 1a 10110011, va bg chia 1a 1001, hay
cho biét don vi dit liéu c6 15i khong?

10110011111: 1001

Tim checksum cua cac chudi bit sau. Gia str ding cac phan doan 16 bit
1001001110010011

1001100001001101

Tim phan bu cia 1110010001110011

Cong 11100011 va 00011100 va lay phan bu. Giai thich két qua

Trong cac don vi dir liéu sau, tim s6 du t61 thiéu can co6 dé co thé sua
101 bit don:

a. 12 c. 24

b. 16 d. 64

Tao ma Hamming cho chudi bit 100111017

Tim VRC va LRC cua c4c chudi bit sau dung parity bit chén:
« 0011101 1100111 1111111 0000000

Bo phat go1 01110001, may thu 01000001. Néu chi dung VRC, hiy
cho biét may thu c6 thé phat hién 161 dugc khong?

Khéi bit sau st dung LRC, céc bit c6 16 khong?
« 10010101 01001111 11010000 11011011

Hé thong Clllﬂé, LRC véi khoi 8 byte. Hay cho biét s6 bit du phai goi
di trong mdi khoi? Hay cho biét ti s bit hiru ich trén tong so bit?

8 bit, 64/72
Bo chia 1a 101101, hay cho biét CRC c6 do dai la bao nhiéu?
Tim gia tri nhi phan tuong duong cho da thic: x*+x*+x+1.
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CHUONG 10
PIEU KHIEN KET NOI D(F LIEU
(DATA LINK CONTROL)
Application
Presentation
Session

1. Line discipline |

Data link 2. Flow control I

Physical 3. Error control I

Hinh 10.1
Cic chire niing cia lép két ndi dir lidu:

a Hang muc duong day (line discipline): Diéu phdi cac hé thong két
noi, xac dinh thiét bi nao dugc phat va thict bi nao dugc thu.

a Pbiéu khlen lwu lwong (flow control): Piéu phm lurgng thong tin ¢co
thé truyén dugc truge khi nhan dugce tin Lhdp nhan (ACK_) Dﬂnb
thot cling cung cap tin hiéu chap nhan tir may thu, két nbi voi qua
trinh kiém soat 1i.

a Kiém tra lm tirc 1a phat hién va stra 16i: Cho phep may thu bao cho
may phat vé cac ban tin bi mat hay bi hong nham diéu phéi viéc
truyén lai dir lidu ctia mdy phét.

10.1. HANG MUC PUONG DAY (LINE DISCIPLINE)
Hang muc duong ddy tra loi cdu hoi: Ai sé goi thong tin ngay bdy gio?

Hang muc dudng day (line discipline): Piéu phdi cac hé thong két
no1, xac dinh thiét bi nao dugc phat va thiét b1 nao dugc thu.

Hang muc duong day dugc thuc hién theo hai cach:

- Yéu cauf’chap nhan (enquiry/acknowledgment: ENQ/ACK): Dung
trong thong tin dnng cap (peer to peer communication).
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- Hoi vong / lua chon (Poll/select): Théng tin so cap-thtr cap

(primary-secondary communicaton)

| Line disciplne I

ENQ/ACK I

Hinh 10.2

10.1.1. Yéu cau/chap nhian (ENQ/ACK)

| Poll'select I

Puoc ding cha yéu trong cac hé thong khong kiém tra sai, tic 1a
cO két noi riéng cho hai thiet bi, trong do chi c6 mot may la c6 kha nang

thu.

Who shoukl stan?

Station B

i How can one station be sure that
the other i ready?

@0

Hinh 10.3
A -
Co ché hoat dong:
Station A Stauon B
ENG
Establislhime nt
[ana
ALK
I
ACK
I3 ansi ®
ata
ACK
1 nation ‘_'_'_'_‘_‘—E

Hinh 10.4
e ENQ: ma ASCII 0000101; enquiry

e ACK: ma ASCII 0000110; acknowledgment
e NAK: ma ASCII 0010101; negative acknowledgment
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e EOT: ma ASCII 0000100; end of transmission.

- B0 khoi tao (may phat) trudce hét gi mot frame duoc goi 1a ENQ
(enquiry) hoi xem may thu co san sang thu dur li€u chua.

- May thu phai tra 1oi bang frame ACK (acknowledgment ) khi may
san sang thu, hodc frame NAK (negative acknowledgment) khi may chua
san sang thu.

- Néu may phat khéng nhan dugc tin hiéu ACK hay NAK sau
khoang thoi gian qui dinh thi may phat s€ cho 1a tin hiéu ENQ da bi that
lac khi truyén hay do dirt mach, nén s& goi tiép tin hiéu thay thé. Thnng
thucrng, may phat phai thuc hién khoang ba lan budc nay dé két noi
thanh cong.

- Néu may phat lién tuc nhan théng tin tir chéi NAK trong ba lan thi
s€ cat két noi va bat dau lai cac budc nay vao moét thot gian khac. Néu tin
hi¢u nhan dugc 1a chap nhan, may phat tu do phat tin.

- Sau khi da chuyen tin di hét, hé thong phat cham dat bang mot
frame cham dut truyéen EOT (end of transmission).

10.1.2. Hoi vong / lua chon (Poll/select)

- Phuong phap nay hoat dong voi cau hinh mang trong d6 mot thiét bi
duoc phan cong lam thiét bi so cap va may con lai la thiét bi tha cap.

- Cac hé thong da diém can phai diéu phoi nhiéu diém.

- Van dé can giai quyét 1a: Thiét bi d3 sin sang chwa? Va nuat nao
trong s6 cac nat dugc phép dung kénh thong tin?

Who has the right to the channel? I

Primary

Seccondary Seccondary Secondary
— | — A B c
A | — N N
= E g
Hinh 10.5

Co ché hoat dong:

e Thiét bi so cap va nhiéu thiét bi thir cap duge ndi véi nhau théng qua
mot dudng truyén, tat ca moi trao d6i déu dugce thuc hién thong qua
thiét bi so cap ngay ca khi dich dén 1a thiét bi thr cap (trong hinh v&
dang bus, nhung diéu nay ciing ding véi cac dang mang khac).

e Thiét bi so cap diéu khién két ndi; thiét bi thir cap phai nhan chi thj
tur thiét bi so cap.
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e Thiét bi so cap xac dinh thiét bi tha cap nao duogc phép sur dung
kénh trong mot thoi gian nhat dinh, dong thoi thiét bi nay ciing
dong vai tro may phat.

e Néu thiét bi so cap mudn nhan dir liéu thi phai hoi thir cap c6 can
201 khong, chirc nang nay duoc goi la hoi vong (polling).

e Néu thiét b1 so cap muon 201 du lidu, thi phai bao cho cac thiét bi
dich thi cap biét dé chuan bi sin sang nhan tin, chic ning nay
duoc goi 1a Iva chon (selecting).

Dia chi: giup nhin dang d6i tuong.

Giao thirc poll/select nhan dang moi frame dugc thu hay nhan tur
mot thiét bi dac thu trén két ndi. Moi thiét bi thir cap co cac dia chi khac
nhau. Khi truyén dan dia chi xuét hién tmng mot phan dic thu ciia mdi
frame, duoc goi la truong dia chi hay tiéu dé (header). Néu thong tin do
thiét bi thir cap phat di, thi dia chi cho biét nguon gbc cua dir liéu.

+ Select: Ché do nay duoc dung khi thiét bi so cap can goi thong
tin di.

- Truée khi gai tin, thiét bi so cip goi di mot frame SEL, trong dé co
chira truong dia chi cua thiét bi thu, chi ¢o thiét bi thir cap nhan dang
dugc dia chi nay méi mé duoc frame nay va doc dir lidu.

- Khi thiét bi thu thur cap da san sang thi goi vé frame ACK cho so
cap, thiét bi so cap truyén mot hay nhiéu frame dir liéu, tuong tng véi
cac dia chi cua thiét bi thi cap.

e SEL: Chua truong dia chi cua thiét bi the cap ENQ;
e ACK:Mai ASCII 0000110;
e NAK: Ma ASCII 0010101;
e EOT: Ma ASCII 0000100;

Primary

Secondary Secondary Secondary
——lE— A i ¢
| s a il
— F
L I
'i SEL I— N
ALK
ACK
N
Hinh 10.6
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+ Poll: Dung dé thu thong tin dén tir thiét bi thir cap.
e Poll: Chira trudong dia chi cua thiét bi thir cap va ACK;
e NAK: Ma ASCIT 0010101,
e EOT: Mi ASCII 0000100;
- Thiét bi thir cap chi duoc phép gai tin khi ¢é yéu cau.
- Thiét bi so cip nim quyen dé bao dam trong hé théng nhiéu dlem

nay chi c6 mot tin hi¢u truyen dan trong thoi gian nhat dinh, khong xuat
hién xung dot trén duong truyeén.

- Khi thiét bi so cs’ip da sn sang d¢ nhan tin, thi phai hoi mdi thiét bi
thu cap xem cé can goi khong. Khi thiét bi tht cap thtr nhat tra 16i bing
NAK néu khong ¢6 gi goi va bang dir liéu néu cé.

o Neu dap mg la NAK thi thiét bi so cap sé& poll tiép dén thiét bj thir
cap ké theo cach tuong tu.

- Néu dap ung la tich cyc (mot frame dir 1iéu) thi thiét bi so cf:ip doc
frame nay va tra 101 bang frame ACK dé xac nhén.

- Tuy theo giao thirc khac nhau ma thiét bi thir cap co thé goi di lan
luot nhicu frame dir liéu, hay phai cho tin hiéu ACK dé c6 thé tlep tuc
goi di.

- Tuy theo giao thirc, ¢6 hai kha nang dé cham dirt trao doi: C6 thé 1a
thtr cap go1 hét tat ca dir liéu, ré1 cham dut bang mot frame EOT, hay la
so cap s€ cho biét “hét thoi gian ”

- Sau khi thiét bi thir cap da hoan tat truyén tin, so cap c6 thé poll
dén cac thu cap con lai.

1* riwa

Secq H‘H.l.J.I}I’ Secondary — Secondar

=] = 3

———{ 7o ]
[ e

MAK

Hinh 10.7
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10.2. PIEU KHIEN LUU LUQONG (FLOW CONTROL)

- Piéu khién luu luogng 1a tp cac thi tuc nham cho thiét bi phat biét
vé luong dir liéu duge truyén di trude khi phai cho tin hiéu ACK tir bén
nhan.

- Luu lugng truyén nay khong duge phép 1am qua tai bén thu.

- ‘Thie’:t bi thu théng bao cho bén goi biét vé cic gidi han dir liéu va
co the ycu cau goi it hon hay tam dung truyén.

- Thiét bi thu con c6 bude kiém tra va xur 1y dit liéu trude khi sir dung,
diéu nay lam cham dang ké luu lugng truyén dan, nén bén thu thuong co
thém magt khoi nho tam, thuong dugce goi 1a bd nhd dém (buffer).

Diéu khién luu luong la tap cac thu tuc duogc dung dé gigi han
luong dir liéu ma bén phat c6 thé goi di trude khi nhan duge tin hiéu xac
nhian ACK.

C6 hai phuong phap duoc dung la ding - doi va cura so truot

Flow control I
| |
Stop-and-wait I | Sliding window I

Send one frame at a time Send several rames ata time

Hinh 10.8

10.2.1. Dirng-doi

S ender Receiver

N gl

Q%f” \?
i e -
time ) T}—-‘
Wait | Daia
Ime ‘_________' ACK |___— —
Wai N _ | Data .——______
tone  Tax } ——
T r
Time Tie
Hinh 10.9

T rong phuong phap nay, zfuet bi phat goi xong mot frame va doi
tin hiéu xac nhan ACK roi goi tiép frame ké.
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Uu diém cua phuong phéap nay 1a don gian

Khuyét diém 14 téc d6 truyén bi chdm do qua trinh dimg-doi

10.2.2.Cira so truot
Phirong phap nay cho phép nhiéu frame ciing mét hic

Window

617101213456 ]|7(0]1]2]3]|4]5

Hinh 10.10
Cira s6 goi :

Sender window

of1]2]3]a]s]e[7]o]1]2]3]4]5]6]7]

/—h— Direction R:Direﬂliﬂn
This wall moves to the right This wall moves to the right
when a frame is sent when an ACK is received

Hinh 10.11

Ding y twong, cira SO truwot co tir bén t ‘di khi frame dit lieu duoc
goi di. Cira 56 trueot ciia thiét bi phat mé rong ve bén phai khi nhédn duoc
tin hiéu xac nhan ACK.

Cira so nhan:

Receiver window

ol1fj2]13]4]s]lel7]lol1]2]3]4]5]s]lT]

—— Direction — Direction

=

This wall moves to the right
when a frame is received

This wall moves to the right
when an ACK is sent

Hinh 10.12

Dung y twong, cua sO trueot ciia may thu co tir bén trai khi frame dir
liéu dwoc nhan. Cira s6 truot ciia thiét bi thu mo rong vé bén phai khi goi
tin hiéu xac nhan ACK di
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Thi du:

Sender Recemwer

ol1fa]3l4]5]6 3'|'5’I'|3|3|‘["'_i ey S I 0 W I N I Y W A E N
[ojifaf3fals]efa]ofu]2f3]d4] S ) I £ 5 K I P E R
Jofi[2[3]afs]6]7[0fu[2]3]4]~ ] OOBBEOHOEODBREAE
fofrj2[3fja]s]e]7[0fr[2]3]d [ ——— IO [s[e[7[0|T[a]3]a ~|
[oTiTz[3]a]5 67 [0 Il:l}“lm*—l T OREEDEGEDDRRNG
lofi]2]3]4]5]6]7]0]1 3|3|4[..._| S IR
JoJifz]3]als]se]7 o] z|3.|4[..._I m— ) OB EDEDDREnG
foJrjafsfa]sjefrfojujafa]d] — OEEEOEGEDDREnS
[o]rT2T3]aTs[e]7 0Tt 3I3|-‘I'"m_| I o1 12]3]4]5 61701t 2]3]a]~|
[oJt]2]3f4Ts]6f7ofu 23] 4] R EGEE 23 ]E [~
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e Khi méi bit dau, ctra s6 thiét bi phat va thu déu ma rong ti da bao
gom 7 frame

e (Cac frame nay duoc danh so tur 0 dén 7 va duoc luu vao bo dém.

e B0 dém phai c6 kich thude 16n hon. Vi du trén bo dém co kich
thudc 1a 13,

Kich thudc cua cura so: Kich thude cua cua sd ludn nho hon
modulo cua frame 1 don vi dé dé thuc hién tin hiéu ACK.

Gia sir s6 chudi frame 13 8 va ta chon kich thuée cira s6 ciing 1a 8.
Néu frame 0 dugc goi va nhan tin hiéu ACK 1. Bo phat mé rong cira s6
va goi cac frame 1, 2, 3,4, 5, 6, 7 va 0. Néu lai nhan duoc ACK 1 thi
khong thé xac nhan dugc khi tin hiéu nay la ban sao cuia ACK 1 trudc do
(do mang thuc hién) hay do la ACK1 modi khi moéi nhan xong 8 frame.
Néu ta chon kich thudc cira s6 14 7 thi diéu néi trén khong thé xdy ra.

10.3. PIEU KHIEN LOI (ERROR CONTROL)
Diéu khién 13i 12 phuong phéap phat hién va truyén lai dir liéu.
ARQ (Automatic Repeat Request): Yéu cau lap lai ty dong.

Stra 16i trong 16p két ndi dit liéu: Néu phat hién 16i khi truyén thi
bén thu goi vé tin hiéu khong ‘xéc nhan (NAK) va frame duogc goi lai.
Qua trinh nay duogc goi la yéu cau tu dong lap lai (ARQ)
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Stra 161 trong 16p két noi dir liéu ding co so yéu cau tw dong lap lai
(ARQ), tuc la viéc truyén lai dir liéu trong ba truong hop:

e Frame (data) bi hong.

e Frame (data) bi that lac.

e Tin hiéu chap nhan (ACK) bi that lac.
C6 hai phuong phap diéu khién 15i:

e ARQ dung- doi

e ARQ dung cira so truot

| Error control I

Stop-and-wait Sliding Window
ARG AR

| L

I Go-back-n I | Selective-reject I
Hinh 10.14

10.3.1 Stop and Wait ARQ

La dang diéu khlen luu luong truyén dang dimg va cho duoc mo
rong dé c6 thé truyén dir liéu trong trudong hop frame gai di bi that lac
hay bi hong.

Dé ¢6 thé g01 lai dir liéu, c6 diac diém cho co ché kiém tra 18i nhu sau:

- Thiét bi phat gitr mot ban sao cua frame goi cudi cung cho Qén
khi nhan dugc tin hi€u chap nhan frame nay (viéc luu gitr ban copy nham
dé bo phat gdi lai frame bi that lac hoac bi hong cho dén khi frame dugce
nhan dung).

- Tat ca cac frame dir liéu va ACK déu duoc danh so6 tuan tu la 0 va

Néu go1 frame dir licu 0 (data 0) thi s€ nhan tin hi¢u ACK la 1
(ACK 1), cho biét bo thu da nhan duoc dir lidu 0 va dang chd dir lidu 1.
Cach danh s nay cho phép nhan dang cac frame dir liu trong truong
hop phai goi lai nhiéu lan.

- Néu 16i dugc phat hi¢n trong frame dur liéu, cho thay da bi hong
trong qua trinh truycn thi ¢6 tin hiéu NAK tra vé.

_ Frame NAK nay khong dugc danh s6, cho may phat biét phai
truyén lai frame du liéu vira goi xong.
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Stop and wait ARQ do1 hoi may phat phai cho cho dén khi nhan
duoc tin hiéu ACK cua frame cudi cting vira goi, trude khi chuyén frame
ké tiép. Khi may phat nhan duoc NAK, ~may phat phai goi lai frame da
goi cta lan nhan ACK trude, khong ké sé lugng.

- Thiét bi phat duoc trang bi mot by dinh thot (timer), néu khong
nhan dugc tin hiéu xac nhan ACK can thiét trong thoi gian cho phep tur
may thu, may phat s¢ hiéu 1a frame dir liéu vira goi da bi that lac va s&
tiép tuc goi lai lan nira.

a. Truwong hop hu Frame dir li¢u

Néu may thu phat hién mot frame vira nhén c6 16i thi sé chuyén vé
mot frame NAK va may phat sé chuyén lai frame vira chuyén.

Vi du: Trong hinh bén dudi, may phat chuyén mét frame dir liéu:
data 0. May thu chuyén vé mét tin hiéu ACK I, cho b1et data 0 di dén
tét va may thu dang chd data 1. May phat chuycn tiép frame dir lidu
data 1. Tin hieu dugc nhan tot, may thu chuyén vé ACK 0. May phat
chuyén tiép frame dir lidu m&i: data 0. May thu nhan ra 15i va goi vé
NAK. May phat gdi lai data 0. Trudng hop nay méy thu tt, nén may thu
chuyén vé tin hiéu ACK 1.

Sender Receiver
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]
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I it | b -!- —e! Error in Frame O
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'Ir I3 ta | [ ]_ iz
H

Nmme - Time

Hinh 10.15

b. Trwong hop mat Frame

- Bi that lac Frame data trong qué trinh truyén
- Bi thét lac Frame ACK trong qua trinh truyén
- Bi thét lac Frame NAK trong qué trinh truyén
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* That lac Frame data:
May phat co trang bi bo dinh thoi khi truyén dir liéu.

May phat chd doi tin hiéu ACK hay NAK khi tin hiéu dugc goi,
néu tin hiéu ACK hay NAK khong dén may phat, may phat doi hét thoi
gian qui dinh, s€ goi lai ban tin vira goi roi cho doi thong tin xac nhan tu
may thu.

Sender Receiver

S e

Tume out

— aw [ o] N
| : ..
Hinh 10.16

* That lac Frame ACK
e Frame dir licu da té1 duge may thu
e Tin hiéu ACK hodc NAK lai bi thit lac trong khi goi vé.
e May phét cho cho dén khi hét thoi gian do timer qui dinh
e Tiép tuc goi frame vira goi
e May thu nhan va kiém tra
e Nhan frame copy nay nhu Ia ban sao, chap nhan r6i huy di dé cho

ban tin ké tiép dén.

Sender Receiver

I
Timee out l/
ACTE 1
Layest
— Daw | o | _
! Scvcond copy

AR 1 discardaed

il
-

Hinh 10.17
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10.3.2. Sliding Window ARQ
C6 nhiéu co ché dung dé kiém tra 161 khi truyén dir liéu lién tuc.
C6 hai giao thure thong dung la: go-back-n ARQ va selective-reject ARQ.
C6 ba dic diém:

- Thiét bi goi gilr ban sao cla tit ca cac frame goi di cho dén khi
chung duogc xac nhan.

Néu cac frame tir 0 dén 6 da dugce goi di va xac nhan cudi cing 1a ¢
frame 2 (cho dgi 3), thi may thu gitr cac ban sao cua frame 3 dén 6 cho
dén khi ching duoc nhan dang.

- May thu con ¢6 thé goi vé frame NAK néu dir liéu nhan bi hong.
Frame NAK cho may phat biét dé goi lai frame bi hong.

Do cira s6 trugt ¢6 co ché truyén lién tuc (khong giong nhu tm’tmg,
hop stop and wait), cac tin hieu ACK va NAK déu phai duoc danh so dé
¢6 thé nhan dang.

Cac frame ACK mang so cua frame mong muon ké tiép. Trai lai,
cac frame NAK mang s6 cua frame bi hong.

Trong ca hai truong hop, tin hiéu dén may phat 1a s6 frame ma may
thu muo6n. Cha y rang nhung frame dit liéu dugc nhén khong c6 106i thi
khong c6 cac xac nhéan riéng biét. Néu tin hiéu ACK sau cung mang $6 3
va ké tlf:p ACK6 di nhén thi cac frame 3,4 va 5 déu nhan tot. Tuy nhién,
mdi frame bi hong lai can duoc xac nhan. Néu frame dit liéu 4 va 5 bi sai
khi nhan, thi ca NAK 4 va NAK 5 phai duoc goi vé. Tuy nhién, NAK 4
c@m may phat biét 14 tat ca cac frame da nhan trude frame 4 da dugc nhén
tot.

- Tuong tu nhu trudng hop stop and wait ARQ, thiét bi phat trong
ctra so trugt ARQ dugc trang b1 b dinh thoi ¢6 kha nang xu ly cac xac
nhan bi that lac. Trong ctra s6 trugt ARQ, (n-1) frame (kich thudc cua
ctra s0) c6 thé dugce goi di trude khi nhan dwge xac nhan. Néu (n-1)
frame la cac xac nhan mong dgi, may phat khoi dong bd dinh thoi va cho
trude khi goi nita. Néu da hét thoi gian cho phép ma khong nhan duogc
xac nhan thi may phat gia su la cac frame chua nhan dugc va go1 lai mot
hay tat ca cac frame tuy theo tiung giao thitc. Chll y rang trong phuong
phap stop and wait ARQ, may phat khong c6 cach nao biét duoc 1a frame
bi that lac 1a dir ligu, ACK hay NAK. Bang cach goi lai cac frame dix
liéu, c¢6 hai kha nang khoi phuc: dir li¢u that lac va NAK that lac. Néu
that lac frame 1a frame ACK thi may thu ¢6 thé nhan biét sy du thira
théng qua s6 trén frame va loai cac dir liéu thira.
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a.Go-Back-n ARQ

Trong phuong phap cura sO truot go-back-n ARQ, néu mot frame b1
that lac hay hong, tat ca cac frame duoc phat khi tin hiéu xac nhan cudi
cung duoc goi di. Co ba dang phat lai: Hu Frame data, mat Frame data,
mat Frame ACK

Huw Frame:

Viéc gi xay ra néu cac frame 0, 1, 2 va 3 di dugc goi di, nhung tin
hidu xac nhan dau tién lai 1a NAK 3? Xin nhé cho rang NAK ¢6 hai ¥
nghia: (1) mot xac nhéan vé tat ca cac frame nhan duogc trude khi c6 frame
b1 hong va (2) tin hiéu khong xdc nhan d6i vaoi frame hién tai. Néu NAK
dau tién 1a NAK 3, ¢6 nghia la cac frame dir 1iéu 0, 1, va 2 da dugc nhéan
tot, chi can goi lail frame sb 3.

Viéc gi xdy ra néu cac frame tir 0 dén 4 da dugc goi di trude khi
nhan dugc NAK 2? Ngay vira khi may thu phat hién 16i, thi may ngimg
tiép nhan cac frame cho dén khi frame bi hong duoc thay thé xong.
Trong truong hop nay thi dur li¢u 2 xuat hién hong va bi loai, cung cac du
liéu 3 va 4. Du ]fél;l 0 va 1, da dugc nhan trude khi co frame bi hong, da
dugc chap nhén, bang cach goi vé may phat frame NAK 2. Nhu thé can
goi lai cac frame 2, 3 va 4.

Hinh v& dudi day cho mot thi du trong d6 sau frame duoc goi di
trude khi phat hién ra 16i ¢ frame 3. Truong hop nay may thu goi ve tin
hiéu ACK 3 cho biét cac frame 0, 1 va 2 da dugc chap nhan. Trong hinh
thi ACK 3 di duoc goi trude khi dit liéu 3 dén. Phat hién 16i tai frame 3,
tin hieu NAK duoc goi tirc thi va cac frame 4 va 5 bi loai khi chiing dén.
Thiét bi phat goi lai ca ba frame (3, 4 va 5) do tir xac nhan trude do, va
qua trinh tiép tuc. May thu da loai cac frame 4 va 5 (cung cac frame tiép
theo) cho dén khi nhén tét dugc frame 3.

Eandar Racemver
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Hinh 10.18
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Mit Frame dir liéu:

Giao thirc cura s6 truot doi hoi cac frame dir lidu phai duge chuyén
di tuan tu. Néu mat trong s6 cac frame nay bi nhiém nhiéu va bi that lac
trong khi truyén, thi frame dén sau s& bi may thu loal. May thu kiém tra
s0 nhan dang cua moi frame, phat hién ra 1a mot s6 frame da bi bo qua,
va goi vé tin hiéu NAK cho frame that lac dau tién. Frame NAK khong
chi ra la frame da bi that lac hay hong, chi thong bao yéu cau goi lai.
Thiét vi phat s& phat lai frame do NAK y€u cau, cung cac frame da duoc
chuyén di sau frame vira that lac.

Sender Recemwver
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Hinh 10.19

Trong hinh trén, dit liéu 0 va 1 thu duoc nhung dir lidu 2 thi bi that
lac. Frame ké tiép sé dén may thu 1a frame 3. May thu dang cho frame 2
nén frame 3 bi xem 1a 13i, bi loai va goi vé thong bao NAK 2, cho biét
cac frame 0 va | da duoc chap nhan nhung frame 2 thi bi sai (bi that lac
trong truong hop nay). Trong thi du trén, do may phat da phat dir li¢u 4
truéc khi nhan duge NAK 2, dir liéu 4 dén dich nhung bi loai. Mot khi
may phat nhan duge tin hiéu NAK 2, thi chuyén tat ca cac frame con bi
ket lai (2, 3 va 4).

Mit ACK:

May phat khong mong nhan dugc cac frame ACK sau mai dir liéu
da goi. Piéu d6 nén khong thé dung cac chudi s6 cia ACK dé nhan dang
cac frame ACK hay NAK bj that lac, nén phai dung mot timer. Thiét bi
phat c6 thé goi bat ky frame nao trong lic ma ctra s6 con cho phép trude
khi cho tin hiéu chap nhan. Mot khi giéi han thoi gian nay da hét hay
may phat khong con frame dé goi thi may phat phai cho. Néu mot tin
hiéu ACK (hay, dic biét, néu la NAK) do may thu gai di bi thét lac, thi
may phat phai chd mai. Dé tranh tinh trang nay, may phat phai trang bi
mot b timer nhim bit dau dém khi dung luong cira s6 di diy. Khi
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khong nhan duogc tin hiéu xac nhan sau mot thoi gian han dinh, may phat
goi lai mdi frame da duoc phat tir lan nhan dugc ACK gan nhat.

Sendoer

— I3 b [ o | -
[ a1} i
(oew [ = } -
Lasst oas
1 | ¢ }— -]
{ [} -
— [= 1 .
¥ ¥
Time T
Hinh 10.20

Hinh trén cho thay tinh hudng khl may phat da goi di tat ca cac
frame va chd tin hiéu xac nhan da bi thét lac dau do trén duong truyen
Méy phat cho trong mot thoi gian xac dinh, roi goi lai cac frame
unacknowledged. May thu nhan ra duoc 1a 1an truyén méi nay 1a 1an 1ip
lai cuia lan trudc, goi tiép di tin hiéu ACK, va loai bo thong tin thira.

b. Selective - Reject ARQ

Trong giao thirc nay, chi ¢6 ding cac frame bi hong hay that lac la
duge truyén lai. Néu mot frame bi hong trong khi truyén thi tin hiéu
NAK dugc goi vé va frame nay dugc goi riéng. BO thu phai ¢6 kha nang
chon loc cac frame va chén vao ding chd trong chudi frame. Pé thuc
hién dugc viéc nay, hé thﬂng selective-reject ARQ co diém khac so véi
go-back-n ARQ nhu sau:

- Thiét b thu phai c6 trinh ty chon loc cho phép sap xép lai céc
frame nhan duoc. Thjét bi thu cling can luu trir duoc cac frame da ni}_ﬁn
duogc tir sau khi go1 vé NAK cho dén khi frame hong nay dugc thay thé.

- Thiét bi phat phai ¢co6 co che tim kiém nham cho phép tim va chon
loc cac frame dugc yéu cau truyén lai.

- BO nh¢ dém tai Pha’in thu s& luu trir tat ca cac frame da nhan duge
trude do cho dén khi tat ca cac frame truyén lai duge chon loc va cac
frame trang lap duoc nhan ra va loai bo.

- Nhim tang tinh chon loc, cac s6 ACK, tuong tu nhu s6 NAK
cung duoc ghi cho cac frame da nhan dugc (hay that lac) thay vi la céac
frame mong mudn nhan.

-Tinh phire tap nay doi hoi kich thude cua cua sO phai bé hon so
vo1 truong hop go-back-n dé cho phép hé thong hoat dong hiéu qua hon.
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Kich thudc cira s6 nén dugc chon bé hon hay bang (n+1)/2, trong d6
(n-1) 1a kich thuoc cira s6 cua truong hop go-back-n.

Cac truong hop hong: Hu Frame data, mat Frame data, mat ACK.

Damaged Frame:

Hinh 10.21

Hinh trén minh hoa tinh huff}ng trong do frame b1 hong dugc nhan.
Theo do, frame 0 va 1 dugc nhan nhung khéng duoc xac nhan. Dtr liéu 2
dén va bi phat hién 14 ¢6 168i, dén c6 tin hiéu NAK vé. Tuong tu frame
NAK trong phwong phap stra 101 go-back-n, mot NAK & day chira thong
tin cua phan xac nhan dir liéu nhan va chi thi sai s6 ¢ frame hién tai.
Trong hinh thi NAK-2 cho may phat biét rang dir liéu 0 va 1 da duoc
chip nhan, nhung phai goi lai dir liéu 2. Khac voi trudng hop may thu
cua hé go-back-n, truwong hop nay may thu la hé chon-loc nén bat dau
chip nhin cac frame méi trong khi cho doi cac 16i phai sira. Tuy nhién,
do ACK cho biét vé cac cudc nhan thanh cong khong chi trong frame
dang c6 ma con ¢ gia tri cho tat ca cac frame da nhan duoc trude do, cac
frame nhan duoc sau khi frame error chua dugce xac nhéan, cho dén khi
cac frame hong duoge goi lai. Trong hinh, may thu chap nhan dir liéu 3, 4
va 5 trong khi cho ban copy cua dir liéu 2. Khi dir liéu 2 m6i tdi, tin hiéu
ACK 5 dugc goi tra vé, xac nhan vé tin hiéu 2 mdi, va cac frame goc 3, 4
va 5. May thu can c6 phuong thirc chon lya trong cdc chudi frame duqc
truyén lai va theo ddi xem frame hong con thiéu dé c6 thé xac nhan.

Lost Data Frame: Tuy céc frame c6 thé dugc nhén, nhung khong
c6 nghia la dugc xac nhan. Néu frame bi thét lac thi frame ké tiép ¢
khong dugc nhén vao chudi. Khi may thu c6 sip xép lai cac frame hién
c6, thi s& phat hién ra thiéu sét nay va goi di tin hieu NAK. Puong nhién
la may thu chi cé thé nhén ra thiéu s6t nay néu c6 cac frame tiép tuc dén.
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Néu frame that lac 1a frame truyén cudi cing thi may thu khong lam gi va
may phat sé xem sy im lang nay chinh la NAK.

Lost Acknowledgment: Céac frame ACK va NAK that lac duoc
selective-reject ARQ xu ly tuong tu nhu trong truong hop go-back-n
ARQ. Khi thiét bi phat dat du dung lugng cua ctra s6 hay khi cham dut
truyeén, thi thiét Iap bo timer. Néu khong c6 tin hiéu xac nhin trong
khoang thoi gian qui dinh, thiét bi phat gdi lai tit ca cac frame chua duge
x4c nhan. Trong hau hét truong hop, may thu sé nhan ra céc ban tring
lap va loai bo chung.

“* So sanh giira phuong phap Go-Back-n va Selective-Reject

Maic du chi truyén lai cac frame bi hong hay that lac nén ¢6 vé hiéu
qua hon so véi viée chuyén lai tat ca cac frame bi hong, nhung do co ché
chon loc va luu trit ma may thu phai ¢, ciing véi co ché chon loc phire
tap nén phuong phap selective-reject c6 chi phi dit hon va it dugc dung,
Tire 13, tuy c¢6 hidu qua hon nhung thuc té thi phuong phap go-back-n
duoc duing nhiéu hon do dé thiét 1ap hon.

Chu y la giao thic stop and wait la truong hop ddc biét cua giao
thure cira 5o trugt trong do kich thuwoc cira sé dwoc chon la 1.
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ACK: acknowledgment
Automatic repeat request ARQ
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Enquiry/acknowlegment (ENQ/ACK)
Error control

Flow control

Go-back ARQ

Line discipline

Negative acknowledgment (NAK)
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Select

Selective-reject ARQ
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TOM TAT

% Lop thtr hai trong mé hinh OSI, 16p két noi dir liéu, ¢6 ba chirc
ndng chinh: hang muc duong day, diéu khién luu luong, va kiém
tra 16i.

¢ Hang muc duong day thiét 1ap cac trang thai clia cac thiét bi (thu
hay phat) trong két noi.

% ENQ/ACK la phuong phép hang muc dudng diy dung két noi
diém- diém.

X Thlet b1 thu dung ENQ/ACK dé tra 1oi bang cach xac nhan (ACK)

néu thlet b1 da san sang nhan dur 1iéu hay khong xac nhan NAK néu
chua san sang.

X Poll/select la mot phuong phap trong hang muc duong day. Thiét bi
so cap can khot tao théng tin bang cac frame poll hay select (SEL).

» Mot frame poll dugc so cap go1 dén thu cap xem thiét bi thir cap co
dir licu dé goi khong. Thu cap co thé tra 1oi khong ding NAK hay
néu c6 thi goi frame dit lidu.

“ Mot frame SEL dugc thiét bi so cap goi dén thur cap dé thong bao
chuén bi nhan dir liéu. Thir cap cé thé tra 161 bang ACK hay NAK.

+ Diéu khién luu luong 12 qua trinh diéu hoa dit liéu truyén dé thiét bj
thu khong b1 qua tai voi thong tin nhan.

«* C6 hai phuong phap diéu khién luu lugng:
° Stop and wait
° Sliding window

« Trong co ché diéu khién luu lugng stop and wait, mdi frame can
dugc may thu xac nhan trude khi may phat goi tiép frame ke tiép.

% Trong co ché diéu khién luu lugng dung cura sé truot, dir liéu phat
b1 gi61 han boi mot cura s6 ao mo rong va co lai dugce tuy theo tin
hi¢u xdc nhan tr may thu. Tuong tu, dir li¢u thu cting bi gio1 han
cira mdt ctra s6 ao ¢o thé co gian dugce theo dir liéu nhan dugc.

% Kiém tra 13i, hay phuong cach xu 1y dbi véi dit liéu hay xac nhan
bi that lac, bi hong, 1a qua trinh truyén lai du liéu.

“* Dir liéu duoc truyén lai nhd automatic repeat request (ARQ).
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“+ C6 ba dang 151: can dén ARQ: frame b1 hong, frame bi that lac hay
xac nhan bi that lac.

* Phuong phap duoc dung trong kiém tra 13i tuy thudc vao phuong
phap diéu khién Iuu luong.

¢ Trong diéu khién luu luong dung stop and wait, stop and wait ARQ
dugc dung

% Trong diéu khién luu luong dung cira s6 trugt, go-back-n hay
selective reject ARQ dugc dung.

“* Trong stop and wait ARQ, mdt frame khong xac nhan dugc goi di

“* Trong go-back-n ARQ, qua trinh truyén lai bat dau khi nhan duoc
frame khong xac nhian cho du cac frame truoc dé da dugc nhan
dung. Cac frame trung lap sé dugc may thu loai bo.

¢+ Trong selective-reject ARQ, chi c6 frame khong xac nhan l1a duoc
truyén lai.
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BAI TAP CHUONG 10

I. CAU HOI ON TAP

1.

2
3.
4

o

10.

11.

12.
13.

14.
15.
16.
17
18.
19.
20.

Hay cho biét khac biét giira thong tin va truyén dan.
Ba chirc ning co ban cua lép két ndi dir liéu 1a gi?
Muc dich ctia hang muc duong?

Hai phuong phap hang muc duong day la gi? Hay cho biét khi nao
thi hé thong lya chon cac phuong phap nay?

Hay cho biét co ché cia ENQ/ACK?
Hiy cho biét co ché cua Poll/select?

Tai sao trong phuong phéap poll/select lai can dinh dia chi ma
phuong phap ENQ/ACK thi khong?

Khac biét gitra polling va selecting?
Tai sao lai can ¢6 diéu khién luu luong?

Hay cho biét vai tro ciia bd dém tai may thu trong co ché diéu khién
luu luong?

Hay cho bict hai phuong phap dicu khién lwu lwong dit liéu qua ket
noi thong tin?
Co ché ctia phuong phap diéu khién luu luong stop and wait?

Co ché hoat dong cua phuong phap diéu khién luu luong dung cira
sO truot?

Hay cho biét ¥ nghia cua tir diéu khién loi trong 16p két ndi dir lidu?
Hai phuong phép diéu khién 15i chinh?

Khi nao thi may phat phai goi lai mét géi?

Hay cho biét co ché ctia phuong phap diéu khién 16i stop and wait ARQ?
Hay cho biét hai dang cua phuong phap diéu khién 16i ding cira so truot?
Hay cho biét cac tham s6 phai quan tdm trong diéu khién luu luong?
Trong diéu khién luu luong ding stop and wait, dinh nghia va cho
biét vai tro cua:

a. Mot frame b1 hong

b. Mot frame bi that lac
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21.

22.
23.

Trong phuong phap stop and wait ARQ, dleu gl xay ra khi frame
NAK bi that lac khi truyén? Tai sao lai khong can danh sé6 NAK?

Phuong phap ARQ cira s6 truot nao duge dung nhiéu? Tai sao?

Khi nao mot frame b1 loai bo trong ba phuong phap ARQ?

II. CAU HOI TRAC NGHIEM

1.

264

Thiét bi thir cap trong cau hinh nhiéu diém s& goi dit liéu khi nao?
a. ACK c. Poll
b. ENQ d. SEL

Trong phuong phap cira so truot, néu kich thude ctra so la 63, hiy
cho biét tam cua chuoi so6

a. 0 dén 63 c. 1dén 63
b. 0 dén 64 d. 1 dén 64

Trong phuong phap di€u khién luu luwong dung ctra s6 trugt, cac
frame bén trai cua cua s6 may thu la cac frame:

a. Puoc nhan nhung khong duoc xac nhan.

b. Pugc nhan va xac nhan.

¢. Khong duoc nhan.

d. Khong duoc goi.

Piéu hoa toc d6 truyén cua cac frame du liéu duoc goi la:
a. Hang muc duong day

b. DPiéu khién luu lugng

c. Piéu khién toc do dir licu

d. Diéu khién chuyén mach

~ quyét dinh vai tro (phat hay thu) cia mot thiét b trén mang;
a. Két ndi duong day

b. Két ndi mang

c. Hang muc duong day

d. Diéu lé két no1



Chwong 10: Diéu khién két néi div liéu

10.

11.

12.

Qua trinh truyén lai cac frame bi hong hay that lac trong 16p két noi
du liéu duge goi la:

a. Kiém tra 10i ¢. Hang muc duong day
b. Tinh trang 15i d. Piéu khién luu lugng

Khi thiét bi so cap muodn goi dir liu dén cho thir cap, thi trude hét
phai goi:

a. ACK c. SEL

b. Poll d. ENQ

Khi thiét bi so cap di sin sang dé goi dir liéu, thi n6 phai chd frame
nao:

a. ACK & NEL
b. Poll d. ENQ

Trong hé thong dong cap, khi mot thiét bi mudn goi dir liéu dén mot
thiét bi khac, thi can phai goi:

a. ACK . SEL
b. Poll d. ENQ
Piéu khién luu luong 1a can thiét dé ngan ngira:

a. Loi cac bit

b. B& dém may phat bi qua tai

c. BO dém may thu bi qua tai

d. Tranh chap gitta may phat va may thu

Trong go-back-n ARQ, néu cac frame 4, 5 va 6 duoc nhan thanh
cong, thi may thu sé goi frame ACK nao cho may phat:

a. 5
b. 6
c. 7
d. Khéng thudc cac so vira ké

Trong ctra 86 trugt ¢d kich thude (n-1), tire 1a chudi n, thi ¢6 t6i da
bao nhiéu frame dugc gé1 ma khong xac nhan:

a. 0 C. n
b. n-1 d. n+1
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13.

14.

15.

16.

17.

18.

19.

20.

266

Mot Frame ACK 3 trong phuong phap di¢u khién luu luong cua 50
trugt (cua s6 ¢ kich thudc la 7) cho thay 1a frame ma may thu mudn
nhan tiép la frame s6 may:

a. 2 g 4

b. 3 d. 8

Trong phuong phap stop and wait ARQ, néu dit liéu 1 c6 16i, thi may
thu go1 vé frame nao:

a. NAK 0 c. NAK 2
b. NAK 1 d. NAK

Phuong phap ARQ nao dugc dung néu khi nhan duoc NAK, thi tat
ca cac frame ké tir lac frame xdc nhén cudi cung duge truyén lai.

a. Stop and wait c. Select-reject
b. Go-back-n d. avab

Phuong phap ARQ nao duge dung néu khi nhan duoc NAK, chi c6
frame b1 hong hay that lac la dugc goi lai

a. Stop and wait c. Select-reject
b. Go-back-n d. avab
ARQ c6 nghia la

a. automatic request quatalization
b. automatic repeat request

c. automatic retransmission request
d. acknowledge repeat request

Churc nang nao la chirc nang cua 16p két no1 dir ligu

a. hang muc duong day c. kiém tra 16i
b. diéu khién luu luong d. tat ca cac chirc nang trén

Trong cau hinh thong tin dang nao ma phuong phap poll/select duge
dung dé diéu khién duong day:

a. peer to peer c. primary to peer

b. peer to primary d. primary to secondary
Mét timer duoc thiét lap khi  duoc goi di

a. Mot goi c. NAK

b. ACK d. Céc cau trén
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21. Poll/select can c6 d¢ nhan dang géi
a. timer c. dia chi
b. buffer d. duong truyén

22. Trong phuong phap diéu khién luu lugng stop and wait, dé truyén di
n g6i thi bao nhiéu frame xac nhan céan c6

a. n c. n-1
b. 2n d. nt+l
IT1. BAI TAP

1. V& cira so phat va thu trong hé dung go-back-n ARQ cho bo:
a. Frame 0 da goi, frame 0 dugc xac nhan
b. Frame 1 va 2 dugc goi. Frame 1 va 2 dugce xac nhin
c. Frame 3, 4 va 5 dugc goi va nhan duge NAK 4
d. Frame 4, 5, 6 va 7 dugc goi; cac frame tu 4 dén 7 dugc xéac nhan.
Lam lai bai tap 46 dung selective-reject ARQ
Thiét bi thu s& goi gi nham dap img lai:
a. poll
b. select
4, Sb trén frame NAK cho biét:
a. stop and wait ARQ
b. go-and back-n ARQ
c. selective reject ARQ
5. S6 trén frame ACK cho biét
a. stop and wait ARQ
b. go-and back-n ARQ
c. selective reject ARQ

6. ACK 7 dugc may phat nhan dugc trong h¢ go-back-n dung cua )
trugt. Hién dang goi di cac frame 7, 0, 1, 2 va 3. Giai thich vé qua
trinh thu trong cac truong hop sau:

a. ACK 1
b. ACK 4
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c. ACK3
d. NAK 1
e. NAK 3
f. NAK7

7. Giao thirc ctra s6 truot dung kich thuée cira s6 1a 15. Hay cho biét sb
bit can c6 dé dinh nghia chuoi s6?

8. Mot giao thirc cira s6 trugt dung 7 bit dé biéu dién mét chudi s6. Hay
cho biét kich thudc cura so la bao nhiéu ?

9. Mot giao thirc cira s6 dung kich thuée cira 1a 7. Bo sung thém vao
chuoi so6 sau cho 20 gor:

0,1, 2, 3,4, 5, 6, vttt
10. Mot may tinh dung chudi s6 sau. Hiy cho biét kich thudc cira $6?
0.1, 2.3 4. 5.6 780101 112: 13,14, 158.00 Lessvsisnnnsvmsms

11. Ta da biét la giao thirc stop and wait thuc chét 1a giao thic cira s6 truot
voi kich thudce 1a 1. Minh hoa hoat dong cua cua s6 trong hinh 10.22

[
Hinh 10.22
12. Lam lai dung hinh 10.23
& &
T I T [
e 0]

Hinh 10.23
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13. Lam lal dung hinh 10.24

Sender Recewer

&L

(o 7]
Time out

A
Second copy
discarded

Teme

Tme

Hinh 10.24

14. Minh hoa hoat dnng cua cira s6 goi trong hinh 10.25. Hay cho biét vi
tri chinh xac cua cac vach trong moi lan truyén. Gia sur kich thuée

cirasd 1a 7.
Sender mEsOVar
SO A
R .
==p] Dizcarded
Mg arided
Resent
Rorens
:|'||r I'|:I1rn'
Hinh 10.25
15. Lam lai bai 59 dung hinh 10.26
Send Regene £

Bost

s Dis carded

| Discarded

Hinh 10.26
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16.

17.

18.

19.
20.

21.

2),

2.

24.

270

Lam lai bai 59 dung hinh 10.27

@é@ ‘“@‘0
: ]
i .
. i
e S | TSR
— 171 .

Hinh 10.27

May tinh A dung giao thic stop and wait ARQ dé goi goi dén may
tinh B. Néu cu ly gitta hai may 1a 4000 km, cho biét thoi gian can thiét
dé may tinh A nhén dugc xac nhan go1? Dung vén toc 4nh sang cho
toc do truyén va gia st thoi gian giira lac nhén va xac nhan la khong.

Trong bai 62, cho biét thoi gian can thict dé may tinh A goi mét goi
co kich thudc 1000 byte néu toc do truyén dir licu 1a 100.000 Kbps.

Dung két qua cua bai 62 va 63, cho biét thoi gian rdi cua may A

Lam lai bai tdp 64 cho hé thong dung giao thirc cira s6 trugt ARQ
vo1 kich thudce cira s6 1a 255

Trong hinh 10.23, v& cira s6 sau khi goi cac goéi tir 0 dén 11 va nhan
duoc ACK 8

Trong hinh 10. 23, v& cua so sau khi may phat da goi cac goi tir 0
dén 11 va nhan duoc ACK6

Trong hinh 10. 23, méy phat da géi di cac goi tir 0 dén 14, va khong
nhin duoc xac nhan, va da hét thot gian cho. VE cura s6 may phat
Trong hinh 10. 23, may thu da goi ACK 6 nhung ACK 9 bi that lac.
V@ cua sO may phat.
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CHUONG 11
GIAO THU'C KET NOI DU LIEU
(DATA LINK PROTOCOLS)

Giao thic (protocol) dugc hiéu la tap cac luat hay qui wdc nham
thue hién mot nhi€ém vu dac thu, trong nghia hep hon giao thire 1a tap cac

luat hay dic tinh duoc dung dé thiét 1ap mot hay nhiéu 16p trong mé hinh
OSL.

Giao thirc két ndi dir lidu 1a tap cac dic tinh duoc dung dé thiét 1ap
16p két ndi dir lidu.
Giao thtrc két ndi dir liéu chia ra hai nhom:

- Giao thire khong dong bo: xir 1y cac ky tu trong dong bit mot
cach doc lap.

- Giao thic dfin‘g bo: dung ca dong bit dé chuyén sang thanh ky
tu ¢ cung chiéu dai.

Data link
protocols

‘ Asynchronous I ‘ Synchronous I
protocols protocols
Hinh 11.1
11.1 GIAO THUC KHONG PONG BO

Asynchronous
protocols

| KMDI[)EMI IWI}IDET'I.-I I | ZMDIDEM I | EI..;LST I | KERIMIT I | OTHIERS I

Hinh 11.2

Cac giao thirc nay chu yéu duoc dung trong cac modem.

Phuong thirc nay c6 nhuge diém la truyén cham (do ton tai start bit,
stop bit va khnang trong giira cac frame) nén hién nay da co cac giao
thirc truyén toc d6 cao dung co ché dong bo.
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11.1.1 XMODEM

XMODEM la giao thic truyén dir liéu ding dudng truyen dién
thoai gitra cac PC. Giao thirc nay co6 cac dac diém:

- La giao thic stop and wait ARQ.
- Truyén ban song cong (half-duplex).

Each characier contains stan and swop bits
{dark portion of the box). Charnclers nre
separated ftom ecach other by gaps. The
header consists oftwo bytes © sequence

number and ils one’s complement

@D@ (I3 - @

Hinh 11.3
- Trudong dau tién la mot byte tiéu dé header (start of header

SOH).

- Truong thir hai 1a header gom hai byte: byte dau 1a mot chudi
bit mang chi s frame va byte thir hai duoc dung dé kiém tra gia
tr1 hop phap cua chuoi bit.

- Trudng c6 dinh gom 128 byte dir liéu (binary, ASCII, Boole,
text).

- Truong cudi cung la CRC, dung kiém tra 16i trong truong dir
liéu.

- Bit dau truyén bang cich gdi mot frame NAK tir may thu dén
may phat.

- Mobi khi may phat go1 di mot frame thi phai cho tin higu ACK
trude khi goi tiép frame ké.

- Néu may phat nhan duoc NAK thi frame vira goi sé duoc goi
lai.

- Mot frame ciing c¢6 thé duoc goi lai néu may phat khong nhan
duoc tin hiéu xac nhan sau mét thoi gian dinh trudec.

- Ngoai tin hiéu ACK va NAK, may thu con ¢6 thé nhan duoc tin
hiéu CAN (cancel) yéu cau huy viéc truyén.
11.1.2 YMODEM

Dung giao thirc tuong tu nhu XMODEM, ngoai ra ¢6 mot so diém
khac biét sau:

- Don vi du liéu la 1024 byte.
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- Dung hai tin hiéu CAN dé huy viéc truyén tin.
- Dung phuong phéap kiém tra 16i ITU-T, CRC-16.
- (6 thé truyén dong thdi nhiéu file.

11.1.3 ZMODEM

La giao thirc moi, két hop ca hai giao thdc XMODEM va
YMODEM.
11.1.4 BLAST

Blocked asynchronous transmission (BLAST) manh hon
XMODEM. Giao thirc nay dung trong ché do truyén song cong (full-
duplex), phuong phap kiém soat luu luong dang cua s6 truot (sliding
window).
11.1.5 KERMIT

Hién nay 1a giao thitc khéng déng bo duoc dung nhiéu nhat.

Giao thure truyén file nay tuong tu nhu hoat dong cia XMODEM.

May phat chd NAK trude khi bat dau truyén.

Kermit cho phép truyén céc ky tu kiém tra dang text theo hai buéc:

- Pau tién, ky tu kiém tra duoc chuyén thanh cac ky tu in duoc
thong qua viéc thém vao mot s6 c¢6 dinh va bi€u dién bang ma
ASCIL

- Budc hai, thém ky tu # vao phia trude ky tu vira chuyén doi.
Theo cach nay, ky tw kiém tra diung nhu text dugc goi di nhu
hai ky tu. Khi may thu gap ky tu #, thi biét phai bo di va ky tu
ke chinh 1a k¥ tu kiém tra. Néu may phat muén phat ky tu #, thi
can phai goi di hai ky tu nay.

11.2. GIAO THUC PONG BO

Trong cong nghé¢ LAN, WAN hay MAN, toc do truyén dong bg 12
chon lya tot hon so véi truong hop khong dong bo.

Cac giao thirc dong bo duogc chia thanh hai dang:
- Giao thire theo huong ky tu.
- Giao thirc theo hudng bit.
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Synchronous
rotocols

Character-oriented Bit-oriente d
rotocols wrolocols
Hinh 11.4

Giao thire theo hudng ky tur (con goi la giao thirc theo hudng byte):
dlEn dich cac frame hay goi can tmyert thanh cac ky tu lien tiép nhau,
mdi ky tur gﬂm mot byte (8 bit). Tat ca cac thong tin déu & dang hién htru
cua ky tu (ma ASCII).

Giao thirc theo huéng bit: dién dich dit lidu hay goi can truyén
thanh cua cac bit don, tao nghia cho ching bang cach sip xép vi tri trong
frame va bang phl.mng thue xép dat chung voi cac bit khac. Cac thong tin
diéu khién trong giao thirc nay co thé dung mot hay nhiéu bit, tiy theo
kiéu thong tin trong mau.

11.2.1. GIAO THUC THEO HUONG KY TU BINARY
SYNCHRONOUS COMMUNICATION (BSC)
a. Gi6i thiéu
Dung cho cau hinh diém - diém va da diém.
Co ché truyén ban song cong (half-duplex).

Dung phuong phap kiém tra 16i va diéu khién luu lwong stop and
wait ARQ.

BSC khong hé tro ché do song cong (full-duplex) hay giao thirc
cura so truot.

b. Cac ky tu diéu khién
Ky tu ACK khong dugc dung trong giao thire nay.

BSC dung phuong phap stop and wait ARQ va ACK phai la ACKO
hay ACK1 cho céac frame dir liéu lién ti€p nhau.

Bang bén dudi biéu dién cac ky tu di¢u khién ding ma ASCII, chu
y la cac ky ty diéu khién co thé biéu dién bang nhiéu ky tu.

Bing 11.1 Bing biéu dién cdc ky tw diéu khién ding ma ASCII

Character | ASCII Code Function

ACK 0 DLE and 0 |Good even frame received or ready to

receive.
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ACK 1 DLE and 1 | Good odd frame received.

DLE DLE Data transparency marker.

ENQ ENQ Request for a response.

EOT EOT Sender terminating.

ETB ETB End of transmission block; ACK required.

ETX ETX End of text in a message.

ITB Us End of intermediate block in a multiblock

transmission.

NAK NAK Bad frame received or nothing to send.

NUL NULL Filler character.

RVI DLE and < |Urgent message from receiver.

SOH SOH Header information begins.

STX STX Text begins.

SYN SYN Alerts receiver to incoming frame.

TTD STX and ENQ |Sender is pausing but not relinquishing the line.
WACK DLE and: | Good frame received but not ready to receive.

¢. BSC frames

| BSC frames I

Connection,  flow and error control

Control rames

Data frames

Transmission of data

and disconnection

Hinh 11.5

Control frame: chi chira cac thong tin vé diéu khién.

Data frame: chira cac thong tin vé dir liéu, nhung ciing c6 cac thong
tin diéu khién dung trong thong tin nay.

d. Data frame

A one-byte LRC or
two-byte CRC

/

Block check count : ]

m

"
=
o
it}
e
]
"
"
=]

,

B |
C
|

C

Hinh 11.6
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Chiéu mui tén la chiéu truyén.

Frame c¢6 hai ky tu dfing bd hay nhiéu hon. Cac ky tu nay canh bao
may thu la frame méi dén va cung cap bit pattern cho may thu nham
dong bo thoi gian véi may phat. Vi du ma ASCII cua SYN 1a 00010110.
Bit dau (bit thir tam) cua byte thuong duoc thém vao cac s6 0. Hai ky tu
SYN cung nhau sé ¢6 dang 0001011000010110.

Tiép sau hai ky tu dong bo thi bat dau ky tu van ban (start of text
STX 00000010). Cac ky tu nay bao cho may thu la da hét thong tin dleu
khién va byte ké tiép 1a dir liéu. D@ liéu hay van ban c6 thé 1a mot so céac

ky tu. Ky tu cham dut text (end of text ETX 00000011) cho biét c6 su
chuyén tiép tir viin ban sang nhicu ky tu diéu khién.

Sau cung, mot hay hai ky tu duge goi 1a khéi dém-kiém tra (block
check count BCC) duoc thém vao dé kiém tra 15i. Truong BCC ¢o thé ¢o
mét ky tu kiém tra 16i dang LRC hay hai ky tu kiém tra 16i CRC.

e. Trudng tiéu dé (Header Fields)

Mot frame don nhu vira mo ta thuong it duoc dung, do phai o
thém dja chi cua thiét bi thu, dia chi cua thiét bj gdi, va s6 nhan dang
frame (0 hay 1) cho truong hop stop and wait ARQ. Cac thong tin nay
thuong dugce chira trong mét truong dac biét goi la tiéu dé (header), duoc
bat dau bang ky tu start of header (SOH).

Tiéu dé nay dén sau ky tu SYN va trude ky tu STX; moi thong tin
nhan sau truong SOH nhung trudce ky tu STX [a cac théong tin tiéu dé.

One or more bytes defining address and/or
other mformation (nonstandarddized)

i & s 2 &

s |s|s | ] g I E | B
Y Y | O Header T = Data = T
N|N|H l J X | | X

Hinh 11.7

f. Multiblock Frame

Khi chiéu dai ctia khoi (block) ting thi xac suat xuat hién 16i cling
gia ting theo. Cang nhiéu bit trong mot frame thi kha ning bi 18i cang
cao, lam cho viéc phat hién 16i cang tro nén kho khan. Do dé, cac van
ban trong ban tin thuong dugce chia ra thanh nhiéu block. Mdi block (trir
block cudi cung) déu bat dau véi mét ky tu STX va cham dut bang mot
khoi text trung gian (ITB: intermediate text block). Block cudi bat dau 1a
STX nhung tan cing dung ETX. Lién ké ngay sau mdi ITB hay ETX la
truong BCC.

276



Chwong 11: Giao thirc két néi dir li¢u

Theo cach nay, may thu c6 thé kiém tra 16i cho ting block riéng
biét, cho phép gia tang kha ning phat hién 16i. Néu mdt block co 16i thi
ca frame phai dugc chuyén lai. Sau khi ETX da dén va BCC cudi cung da
duoc kiém tra xong, may thu méi goéi mot xac nhan cho toan frame.

Hinh vé bén duéi minh hoa ciu tric cua frame nhiéu block: vi du
nay chi dung hai block, tuy nhién trong thuc té€ thi c6 thé c6 nhi€u hon
hai.

5 Block . ’ Block :

i i i I - i i 7 i il I

sl 1 (s F T 1 (ifsl [s[ T T T (5]

Yy | ¥ | O Header T « Data = T C T = Data T C

o N i R L R T R A A E T
Hinh 11.8

g. Truyén nhieu frame (Multiframe Transmission)

Trong vi du trén, mot frame don mang toan ban tin. Sau moi frame,
ban tin dugc cham dat va kiém tra chuyén sang duong thit hai (Vi du
trong ché d6 full-duplex).

Mot s6 ban tin dai, may phat s& chia ban tin ra khong nhing theo
nhiéu block ma con thanh nhiéu frame. Nhiéu frame c6 thé chuyén lién
tuc mot ban tin.

P L a— A A4 i A S— 4 i
s|s|s [ s T BEX s T E|B|
Y | ¥ 4] Header T Data T C T w Data T C
N | N|H | | X | | | B | ¢ | X | | | B | €

7 /
B | I
C ACK] v | v ETB for all rames
| C NN except the last one
P i i i il i 2 W i & \ P
s|s|s || s I 1 BN s P11 E|B|
Y Y 0 Header T Data T C T « Datg == T '
\ NIN|H | 1 X L B |c | X ] [ B | €
pa
B | £1s
C ACKD | Y | Y
| C M| N
[ ETX for the kst frame -J
& — T i A S %ﬁ'\ 7
' \ S| S |s |1 S I HER s L E|B]|
Y Y Header T Data T ) T = Da ta T [
N|N|H | 1 X - B |c | X [ 1 1 X | €
s
B | s | s
o ACKI Y Y
| € W
Hinh 11.9

Pé may thu biét duoc 1a phan cudi cua frame chua phai 13 phan
cuol cua ban tin, th’i kjf tu ETX trong tat ca cac frame (trir frame cuoi
cung) duoc thay thé bang ky tu end of transmission block (ETB). May
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thu phai xac nhan mdi frame riéng biét nhung khong thé diéu khién toan

két ndi cho dén khi tim duoc ky tu ETX tai frame cudi.

h. Frame diéu khién (Control Frames)

Mot frame klem tra khong thé bi hleu lam thanh mot ky tu klem
tra. Mot frame d1eu khién duge mot thiét bi dung dé goi tin hiéu diéu
khién nhiam cung ¢ thong tin cho thiét bi khac, n6 chira cac ky tu diéu
khién nhung khong c6 data, ching chira cac thong tin dic biét dé tu van

hanh 16p két ndi dir liéu.

[ One or more characters ]

f yd
3 3 Other control |
¥ X characters C
N|N L L | €

T

Hinh 11.10

Control frame c¢6 ba muc dich:

- Thiét lap két nbi.

- Duy tri luu lugng va kiém tra 13i trong khi truyén dan.

r r r
-~ " - -~ .
- Két thac két noi.
Connection establishment
sl s| & Bid s| s| E . Poll
’ y Pointio- point . T Polling - .

Y Y N ur ¥ ' N «didims Primary polls

N N 0 connection reques w N Q turess secandary

] ; : 3 ] Positive response to
A = I'r Selecung Select = 5. lect F::;d

Y Y N Giddcaas Primary selects b ¥ ACHKD select or

M N 0 address wc“{m”y N N Ready to receive dala
s S N Negative response to 5 5 E Megative response to

Y Y A select or bid Y Y (4] poll

N N K Mot ready to receme data N N T Mot ready to send data

Flow and error control

S S Positive ACK - Positive ACK

I‘::' v ACKD of even frames :r :: ACEL of odd frames

N N Frame number : N Frame number

i 0 received N ' | received
3 5 v Negative ACK 3 S Wait & ACK
Y Y A ?f fra_m:z]-s Y Y WACK ACK of previous frame
=IO AN ] g ot ready b rece ive more
N N K frame received N " o
Reverse interrupt . ;

5 5 Request for 3 k, Tamp-o_rary delay

v v RVI , b Y TTD Temporarily delayed but

y y e et Mo bl N N does not relingquish the line
M N data to send

Connection termination

5 5 E
Y Y 0 Cia
M M T
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i. Data Transparency

Néu mot truong text gom 8 bit giong nhu ky tu diéu khién cua
BSC, thi may thu sé bién dich thanh mét ky tu diéu khién va hiy y nghia
cua ban tin.

Vi du: May thu nhin thay mét chuﬁi bit dir li¢u 0000011 (ma
ASCCI cua ky tu ETX), nén may thu s& cho rang hai byte ké tiép 1a BCC
va bat dau kiém tra 16i. Thuc ra chudi 0000011 & day la dir liéu chu
khong phai la thong tin diéu khién. Hiéu lam nay duoc goi la thiéu thong
tin minh bach (transparency).

Pé mot giao thuc la hiru ich thi giao thire nay phai minh bach, tuc
la c6 thé mang bat ky t6 hop bit nhu 1a dir liéu ma khﬂng bi hiéu lam 12
thong tin dleu khién. Data transparency trong thong tin so6 liu duoc hiéu
la ¢ thé truyén cac to hop bit dit liéu bat ky.

Tinh minh bach cua BSC ¢6 thé dugc thuc hién thong qua bit nhoi
(bit stuffing), bao gdm hai tac dong:

- DPinh nghia vang van ban transparency dung ky tu data link
escape (DLE).

- Xu ly cac ky tw DLE trong ving transparency bang cac ky tu
DLE extra.

Dé dinh nghia ving transparency, ta chén vao mot ky tu DLE ngay
trude ky tu STX tai lac bét dau truong text va DLE khac ngay truge ETX
(hay ITB hay ETB) tai cudi truong text. DLE dau cho méy thu biét la text
co thé chira cac ky tw diéu khién va khong bo qua ching. DLE cudi cho
may thu biét 12 viing transparency da cham dt.

Control ¢l ters 1 be
uscd as text in this region

& Pl \ =
s| s| o] _. | I o| E||s]
Y Y L '\“3 Transparent e xi L I O
2 I ’ L | e[ x]) | c

The DLEs starl and erd
the transparcnt text

Hinh 11.12

11.2.2 CAC GIAO THU'C THEO HUONG BIT
Cac bit dugc nhom thanh cac mau tao ky tu.

So sanh voi phucmg phap theo hudng byte thi giao thirc theo hudng
bit c6 thé dong goi nhiéu thong tin hon trong mot frame ngan hon va
tranh duoc van dé transparency.
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Bit-oriented
protocols

| | l |
SDLC I | HDLC I | LAPs I [ LaNs I
Hinh 11.13

Cac glan thuc theo hu:cmg bit hién nay ngay cang nhmu va dan phat
trién thanh cac chuan. Pa sé chung duoc cac nha san xuat thiét ké nham
hd trg cho céc san pham cua minh. Trong s6 d6, chuan HDLC do ISO dé
xudt va ngay cang tré thanh co so cua cac giao thirc theo hudng bit hién
nay.

Nam 1975, IBM da di dau trong viéc phat trién giao thuc theo
hudng bit synchmnuus data link control (SDLC) va yéu cau 1SO chap
nhén dé dua vao 1am chuan. Nam 1979, I1SO tra 101 bang cach dua ra giao
thirc high-level data link control (HDLC), phat trién tir SDLC.

Viéc ISO chép nhan chuian HDLC lam giao thirc nay duogc nhiéu to
chirc chﬁp nhan va mo rong. ITU-T la td chire dau tién chép nhan HDLC.
Tir 1981, ITU-T d3 phat trién mot tip cac giao thirc duoc goi 1a link
access protocol (LAPs, LAPB, LAPD, LAPM, LAPX, v.v...) cling dua
trén HDLC.

Cac giao thuc khac (Frame Relay, PPP, v.v..) dugc ca ITU-T va
ANSI ciing dua trén HDLC, va lam giao thirc cho mang LAN.

Nhu thé hau hét cic giao thirc theo hudng bit déu xuét phat tir
HDLC, nén d6 chinh la nén tang dé tim hiéu céac giao thue khac. HDLC
hd trg ca ché do song cong va ban song cong trong cau hinh diém - diém
hodc diém - da diém.

11.2.2.1 HDLC

HDLC la giao thic két noi dir liéu theo hudng bit dugc thiét ké
nham hd tro cho cac ché do ban song cong va song cong, cau hinh diém
nbi diém hay diém ndi nhiéu diém. Hé thong dung HDLC c6 thé dugc
dic trung hoé boi dang tram, cau hinh va ché do dap tmg.

a. Cac dang tram
HDLC chia thanh cac tram: so cap, thir cap va két hop.

Tram so cap tuong ty nhu chlrc ndng cua thiét bi so cdp trong
phu’t:mg phap kiém soat luu lugng. So cap la thiét bi kiém soat mang theo
cac cau hinh két ndi diém - diém hay dlem da diém. So cap chuyen tin
hiéu diéu khién dén cac tram thir cap. So cap la tram dicu khién, thir cap
la tram dap ung.
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Tram két hop 1a tram c6 thé dicu khién va dap img. Mot tram ket
hop ¢6 thé 1a mot tap céc thiét bi dong cap ket noi voi nhau, duge lap trinh
dé co thé van hanh nhu so cap hay thir cap tuy theo ban chat va chiéu
truyén dan.

b. Cau hinh (Configuration)

T cfiu hinh ta c6 thé xac dinh quan h¢ cua cac thiét bi phz"in cung
trong két nbi. Cac tram so cap, thir cap va két hop ¢o thé dugc cau hinh
theo ba cach: khong can bing, dm xig va can bang. Cac cau hinh nay
déu hd trg cho phuong thire truyén song cong va ban song cong.

Secondary Sceondary

& & &

Raspnnse I -—l Response

Unbalanced

Primary Secondary
Command j
q@ 4—[ Response I 'h
Secondary Primary
Two logical Two logical
stations Symmetrical stations
One physical staton One physical station

Combined Combined

Command/response
: N
@g ..—[ Command/response

Balanced

Hinh 11.14

CAu hinh khong can bang (hay céu hinh master/slave): trong do c6
mot thiét bi la so cap va cac thiét bi khéc la thur cap. Cau hinh khong can
bang con duoc goi la cau hinh diém - diém néu chi c6 hai thiét bi, nhung
thuong la cau hinh diém - da diém.

Cau hinh d6i xtng: moi tram vat ly trén mang gum hai tram luan
ly, mot la so cap va mot la thir cap. Céc day riéng biét ndi so cap cua mot
tram vét 1y dén tha cap cua mot tram vat ly khac. Cau hinh ddi xtng hoat
dong tuong tu nhu cau hinh khong can bang trir viée diéu khién mang c6
thé duoc ca hai mang thuc hién.
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Cau hinh can bang: trong d6 c6 mot tram dang hon hop va céac tram
cau hinh diém - diém. Cac tram dugc két nd1 dung mot day va duoc diéu
khién tir cac tram khac.

HDLC khong hd tro ché do can bang nhiéu diém. Diéu nay dua ra
nhu cau cho viéc thiét lap cac giao thuc truy cap moi truong cho mang
LAN.

¢. Ché dd thong tin

Hoat dong cua HDLC dya trén quan hé gitra hai thiét bi can trao
doi thong tin: Cho biét thiét bi nao diéu khién mang.

Trao doi trong cau hinh khong can bang thuong duge thuc hién
trong ché do dap ung binh thlmrng Trao d6i trong cau hinh d6i ximg hay
can ba:ng c6 thé dugce thiét 1ap o cac ché do dac biét dung cac frame duoc
thiét ké dé mang 1énh diéu khién (sé& trinh bay trong phan U-frame).

HDLC ho tro ba ché do thong tin gitra cac tram:
- Chédo dap ing binh thudng (normal response mode NRM).

- Ché db dap tmg khong dong bo (asynchronous response mode
ARM).

- Ché db can bang khong dong bo (asynchronous balanced mode
ABM).

NRM: la chuan vé quan hé so cap - thir cap Trong ché d¢ nay,
thiét bi thu cap phai duoc cho phép tur thiét bi so cap thi maoi co thé goi
tin. Khi d6 thiét bi thir cap c6 thé khéi tao mot dap tmg truyén mot hay
nhiéu frame dir liéu.

ARM: thiét bi thir cép c6 thé khai tao viéc truyén ma khong can sy
cho phép cua thiét bi so cap trong truong hop kénh trong. Cac truong hop
khac thi quan h¢ master/slave van dugc duy tri. Moi thong tin truyen tu
thiét bi thir cap (hay tir mot thiét bi thir cap khac trong duong truyén) van
phai ding thiét bi so cap lam relay dé di dén dich.

ABM: moi thiét bi déu dong quyen nén can cé cac tram hon hop
diém - dlem Céc tram hon hop c6 thé goi tin dén cac tram hon hop khéc
ma khong can c6 su cho phép.

NRM ARM ABM
Station type Primary & Primary & Combined
secondary secondary
Initiator Primary Either Any
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d. HDLC Frames

Nham cung cap hé tro mém déo cho tat ca cic trudong hop vé ché
do va cau hinh, HTDLC ‘dinh nghia 3 rdang frame, moi dang frame hoat
dong nhu 16p vo dé truyén thong tin dén nhiéu dang ban tin.

- I-frame (frame thong tin information frame): dugc dung dé vén
chuyén dir li¢u cua nguoi dung (user) va thong tin di€u khién
lién quan dén nguot dung.

- S-frame (frame giam sat supervisory frame): chi dung de van
chuyén cac thong tin diéu khién, luu luong cua 16p két noi dir
liéu va kiém tra 1oi.

- U-frame (frame khong danh 'Sél unnumbered frame): dugc dung
du phong cho quan ly hé thong. Thong tin do U-frame thuong
dugc dung cho viée tr quan ly mang.

Userdata coming
from upper layer

N\

Information

Address | Control

I-frame

Flag | Address | Control | FCS | Flag

S-frame

Flag | Address | Control Information FCS | Flag

U-frame

for managing the network. It

Management information used
may or my not be present

Hinh 11.15

Moi frame trong HDLC c6 thé chita dén sau truong: trudng bat dau
flag, truong dia chi, truong diéu khién, truong thong tin, truong kmm tra
sequence cua frame (FCS: frame check sequence) va truong cudi flag.
Khi truyf:n nhiéu frame, flag cudi co thé 1a mot frame doi va lam flag bat
dau cho frame ké tiép.

e. Flag Field

Truong flag cua HDLC la chum 8 bit 01111110 nham nhéan dang
ca phan dau, phan cudi cua frame va mau dong bd cho may thu.

Truong flag la truong gan nhat ma HDLC dén mét ky tu diéu khién
dé bi may thu doc sai nhat. Nhu thé, truong flag ¢6 thé la nguyén nhan
cho van dé transparency. Khi mot tram nhén ra flag, x4c dinh truong nay
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dugc dinh dia chi dén minh, thi bat dau doc qua trinh truyén va cho flag
ké tiép nham cho biét phan két thuc cua frame. Th{mg tin diéu khién hay
dir liéu, déu c6 thé chira chudi 01111 110, néu diéu nay xuat hién trong dir
lidu thi may thu s& tim va gia st la sap dat t6i phan cudi cua frame (VOi

két qua la sai).

The flag is 8§ bits of a fixed pattern. It is made
of 6 ones enclosed in 2 zeros. There 5 1 flag
at the beginning and 1 in the end of'the
frame. The ending flag of | frame can be
used as the beginning flag of the next frame
01111110

H Flag | Address | Control Information FCS | Flag I

Hinh 11.16

DPé bao dam la flag khong xuat hién mot cach khong béo trude
(inadvertently) trong frame, HDLC da tra tinh mét qua trinh dugce goi la
bit nhoi (bit stuffing). M&i 1an may phat mudn goi mot chudi bit ¢6 hon 5
bit 1 lién tiép, thi n6 s& chén (nhoi) thém mat bit thira 0 sau 5 s6 1. Vi du,
chudi 011111111000 s& trg thanh 0111110111000, s6 0 thém vao bit 1
thir sdu cho biét 1a da c6 bit nhoi, va may thu khi nhan sé& loai bo di.

Data send

OOOTITLI1100T111101000

Frame send

DO0OT1I1T10110011111001000

Control

Address

Stuffed and
unstuffed
bits

(]
000111110110011111001000

Frame received

Flag | Address | Control

| 0001111111001111101000 I

Data received

Hinh 11.17
Qua trinh nay co6 ba ngoai I¢:
- Khi chuoi bit thyc su la flag.
- Khi viéc truyén bi huy bo.
- Khi kénh truyén khong con duoc su dung.

284



Chwong 11: Giao thirc két néi dir li¢u

Luu d6 dudi day trinh bay cac buéc ma may thu dung dé nhin
dang va loai bit nhoi. Khi may thu doc cac bit thu dugc, no bat dau dém
s6 bit 1. Sau khi di tim ra nam bit 1 va tiép dén 1a bit 0, né tiép tuc kiém
tra bay bit ké tiép. Néu bit thir bay 1a 0, méy thu xéc nhan d6 1a bit nhoi,
va reset lai by dém. Néu bit thir bay 12 bit 1, may thu kaem tra bit thu tam.
Néu bit thir tam tlep tuc 1a bit 1, may thu tiép tuc dém. Gi tri tong 1a 7
hay 14 bit 1 lién tiép, cho chi thl loai bo. Khi tong nay la 15, tirc la kénh
tmng

Stan '

After | zero and 3
contmuous ones

Unstuffzero

Continue counting ones until
the next zero

Itis a flag <15 == 15
Total ones?
| It 15 an abort I

il

It is pan of the
da ta

It means an idle
channel

A

|
Stop '

Hinh 11.18

f. Address Field

Truong thir hai cua frame HDLC chia dia chi cua tram thi cap, c6
thé la ~originator hay destination cua frame (hay tram dong vai tro tram
thir cap trong trudng hop tram hon hop). Néu tram thi cap tao ra mot
frame, thi frame ndy chta from address. Truong dia chi c6 thé dai mot
byte hay nhiéu byte, tiy theo nhu cau ciia mang. Mang cang 16n thi doi
hoi truong dia chi voi nhiéu byte hon.

Hinh v€ sau cho thdy quan h¢ cua truong dia chi voi cac phan khac
cua frame.
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Flag | Address | Conirol Information

The address is one byte (8 bits) or a multiple of bytes

HEEERRED

One-byte address

LI PP TP fof PETUI TP Hof PITT [T f0]

Multibyte address

Hinh 11.19

Néu trudong dia chi chi gom mét ‘byte thi bit cudi cung thuong 1a bit
1. Néu truong nay dai hon mot byte, tat ca cac byte déu cé bit cudi co gia
tr1 0, tru byte cud1 tan cung bang bit 1. Céc byte trung gian dugc tan cung
la bit 0 nham bao cho may thu biét 1 con nhiéu byte dia chi khac dén.

g. Control field

Truong diéu khién la doan gobm mot hay nhiéu byte cua frame duoc
dung dé quan ly. Dau tién, khao sat truong hop mot byte, ro1 s€ phat trién
thanh truong hop 2 byte, duoc goi 1a ché dd mo rong.

Tuy theo dang frame ma trudng diéu khién c6 thé khac nhau.

- Néu bit dau tién cta truong diéu khién 1a 0, thi d6 1a I-frame.
- Néu bit dau 1a 1 va bit ké 1a 0 thi d6 1a S-frame.

- Néu ca hai bit dau va ké déu 1a 1, thi d6 1a U-frame.

Truong diéu khién cua ca ba dang frame déu chira mot bit duoc g0l
la poll/final (P/F) - bit tht nam.

Mot I-frame chira hai chudi (moi chum ba bit) diéu khién luu lwgng
va kiém tra 101, duﬁc got la N(S) va N(R), nam giira bit (P/F). N(S) cho biét
s6 frame mong muon goi tra veé trong truong hop trao doi hai chiéu; con
N(R) cho biét so frame ké tiép trong chudi. Néu frame cudi khong dugc
nhan chinh x4c, thi s6 N(R) sé 1a sd cac frame bi hong, can phai truyén lai.

Truong diéu khién trong S-frame cé chira truong N(R) nhung
khong chira tru{mg N(S). S-frame dugc dung dé goi vé N(R) khi may thu
khong co dir liéu riéng dé goi di. Pong thai, tin hiéu xac nhan chira trong
truong dicu khién cia mot I-frame.

S-frame khong truyén dit liéu nén khong can trudong N(S) dé nhan
dang ching. Hai bit nam trude bit P/F trong S-frame mang ma luu lugng
(code flow) va thong tin kiém tra 161.
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Control Informa tion FCS | Flag

H Flag | Address

I-frame P/F PollFinal bit
NG) NR) N(S) Sequence number of frame sent
S-frame | 1 | 0 | [ | P/F | | | |
Code MN(R) N(R) Sequence number of next frame expected
Uframe | | | 1| | I | P/F | I I | Code  Code for supervisory or unnumbered frame
Code Code
Hinh 11.20

U-frame khong c¢6 cac truong N(S) va N(R), va khong duoc thiét
ké dé trao d6i dir liéu cua nguoi dung hay tin hiéu xac nhan. Thay vao
d6, U-frame ¢6 hai truong code, mot gom hai bit, va mét la ba bit, chen
giita boi bit P/F. Cac ma nay duoc dung dé nhan ra dang cua U-frame va
cac chirec nang cuia né (Vi du thiét lap cac ché d6 cua trao ddi).

Hinh bén dudi mé ta truong diéu khién trong ché do mo rong.
Ttrong ché d6 mo rong, truong diéu khién cua I-frame va S-frame o
chiéu dai hai byte cho phep dung bay bit, dung cho truong hop phat va s6
chudi thu ( s6 nay cé thé nam gitra 0 va 127). Tuy nhién, U-frame van la
mot byte.

Mrame (o | | | | | | | Je¢|] | | [ | | [ |
N(S)
strame [ 1 [o | | Jo]o|ofofex|] | | [ | | [ |
Code N(R)
Udrame | 1 [ 1 | [ e[ | | ]
Code Code

Hinh 11.21

Truong P/F 1a moét bit don co hai muc dich, né chi ¢6 nghia khi
thiét 1ap voi bit=1 va c6 thé cho biét ché dé poll hay final. N6 la poll khi
frame duoc tram so cap goi di (tirc la khi truong dia chi chira dia chi may
thu) va la final khi frame dugc thir cap goi vé so cap nhu truong hop hinh
bén dudi.

P rimary Secondary

: N

Hinh 11.22
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h. Information field

Information

Address Control

It contamms userdata m an I-Frame.
It does notexistin a S-Frame
It contains management information in an U-Frame

Hinh 11.23

Truong thong tin chira dit liéu nguoi dung trong I-frame va mang
quan ly thong tin trong U-frame. (;hiéu dai cua fame thay déi tuy thudc
vao fung dang mang nhung gitr ¢c6 dinh trong cung mot mang. S-frame
khong c6 truong thong tin.

C6 thé cai dat cac thong tin vé luu lugng, 16i va cac thong tin khac
vao I-frame tirc la frame c6 chira dir liéu. Vi du, tmng phuong thirc trao
do6i hai chicu (half hay full duplex), tram 2 ¢6 thé xac nhan dit liéu nhan
duoc tir tram 1 trong truong dicu khién cua chinh frame dir liéu cua minh
thay vi goi cac frame xac nhan riéng. Két hop dir liéu goi vao thong tin
diéu khién theo cach nay duoc goi la piggybacking (cong, coi trén lung
ngudi khac) hay noi cach khac Piggybacking (cong) 1a phuong thire két
hop dir liéu truyén va xac nhan vao trong mét frame don.

i. FCS Field

Information

Frame check sequence is the error detection field. It
can be a two-byte or a four-byte CRC

Hinh 11.24

Frame Check Sequence (FCS) nam trong truong kiém tra 16i cua
HDLC, trong d6 chura tir hai dén bon byte CRC.

11.2.2.2 NOI THEM VE FRAME TRONG HDLC

Trong ba frame cua HDLC thi I-frame la don gian nhat, do duoc
thiét ké d¢ vén Lhuyen cac thong tin cua nguol dung (user) va
piggybacking xac nhan. Do dé, tam bién dong cua I-frame — cac khac
biét lién quan dén dir liéu (ndi dung va CRC) — nham dé nhan dang s
frame hay dé xac nhan cac frame nhéan duoc.
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Trai lai, S-frame va U-frame chira cac trudng con trong frame diéu
khién, cac truong con nay chira ma nham thay doi y nghia cua frame. Vi
du, mi ctia S-frame dung cho selective-reject (SREJ) khong thé duogc
dung thay cho ma cua S-frame dung cho receive ready (RR).

a. S-SFRAME

S-Frame 14 frame giam sat duoc dung dé xac nhan, diéu khién luu
luong va kiém tra 16i khi viée piggybacking vao I-frame la khong thé
hodc khong thich hgp (khi tram khong co dir li¢u dé goi hay khi can goi
cac tin hiéu diéu khién, hay dap tng thay cho céc tin hiéu xac nhan).

Address Control

S-frame
Code N(R)
Code Command
00 RR Receive ready
01 REJ Reject
10 RNR Receive not read
11 SREJ Selective reject

Hinh 11.25

S-frame khong ¢6 trudong théng tin ma no nam trong cac ban tin
duoc goi dén tram thu. Cac ban tin nay tiy theo dang cua S-frame va
context cua tin truyén, dang cua moi S-frame duoc xac dinh tor mot ma
gom hai bit thiét 14p trong truong diéu khién, ngay trude bit P/F. Co 4
dang S-frame:

- Thu, san sang thu (RR).

- Chua san sang thu (RNR).
- Loai (REJ)

- Chon-loc (SREJ)

Receive Ready

S-frame chira cdc mi cho RR (00), duoc dung trong bdn trudng
hop khac nhau

- ACK: Tin hiéu RR duoc tram thu goi tra vé mot xac nhan khi
nhan dugc I-frame khi may thu khong c6 dir liéu riéng dé goi
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(khong co I-frame dé piggybacking tin hiéu xac nhén). Trong
trucrn}, hop nay, truong N(R) cua frame diéu khién chira cac s6
cua chudi cua frame ké can nhan. Trong truong diéu khién mot
byte, trrong N(R) ¢ ba bit, cho phép xac nhan dén tam frame.
Trong ché d6 mo rong, trudng N(R) ¢6 bay bit cho phép xac
nhan dén 128 frame.

- Poll: Khi tram so céap truyén (hay truong hop tram hon hop
déng vai tro so cap), vai bit P/F dugc thiét 1ap & chirc nang poll
hay bit P, RR s& hoi tram thir cap cé gi goi khong.

- Negative response to poll: Khi goi bang tram thir cap ding bit
P/F dugc thiét lap ¢ final hay bit F, RR s& bao cho tram phat
biét 1a tram thu khong c6 gi dé goi. Néu tram thir cap c6 dir liéu
can truyen, thi s& dap ung voi poll théng qua I-frame, chi
khong dung S-frame.

- Positive response to poll: Khi tram thir cap co kha nang thong

tin truyén tu so cap, thi nd goi vé mot frame RR trong do bit
P/F duoc thiét lap ¢ 1 (bit F).

Receive not ready
Frame RNR c6 thé duoc dung theo ba cach

- ACK: Tin hiéu RNR tir may thu goi vé may phat nham xac
nhan vé tat ca cac frame da nhan, nhung khong bao gom frame
duoc chi trong truong N(R), nhung yéu cau 1a khong gai thém
frame nao nira cho dén khi c6 frame RR duoc goi di.

- Select: Khi tram so cfip mudn truyén do liéu to1 mot tram thu
cap dic thu, né canh bao cho thir cap bang cach goi frame RNR
vai bit P/F dugc thiét 1ap ¢ bit P. Ma RNR béo cho méy thir cap
ding gai dir liéu riéng cua minh nira, do frame da duoc thiét lap
& ché d6 select chir khong phai 1a poll.

- Negative response to select: Khi tram thtr cap duoc chon khong
cO kha ndng nhan dir li€u, thi no goi tra vé frame RNR vdi bit
P/F dugc thiét lap o bit F.

Reject

Reject (REJ) la tin hiéu khong xac nhan duwoc may thu goi tra ve
trong h¢ thong stra 16i go-back-n ARQ trong truéng hop méy thu khong
co dur ligu dé piggybacking dap img. Trong frame REJ, truong N(R) chira
s6 cuia frame bi hong dé cho biét 1a frame nay va tat ca cac frame tiép sau
déu phai duoc truyén lai.
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Selective-Reject

Frame selective-reject (SREJ) la tin hiéu khong xac nhan trong he
thong selective-reject ARQ. N6 duoc may thu go1 vé may phat cho blt::t
mot frame nhan duoc da bi hong (s6 nam trong trudng N(R)) va yéu cau
goi lai frame nay.

F =0, data

Primary Secondary Primary Secondary

&. &8 =8

b. Positive response to poll

E
LL

P rim; ”'}’ Secondary Prlm ary Secondary
: o)
_ d. Select
¢. Negative response to poll
Pﬁmary S{'L"Cﬂﬂdai}" Pﬁmﬂ!‘}’ SEC(}I'I(]:—II’}?
e. Positive response to select f. Negative response 1o select
Hinh 11.26

b. U-FRAME

Cac frame khong danh sé duogce dung dé trao doi cac thong tin vé
quan 1y va diéu khién gitra cac thiét bi dang két ndi. Khac véi S-frame,
U-frame c0 chira truong thong tin, nhung la cac thong tin quan 1y he
thong chir khong phai 1a dir liéu cta user. Tuong tu nhu S-frame, nhiéu
thong tin do U-frame mang dugc chita trong ma dat o truong diéu khién.

Mai cua U-frame duoc chia thanh hai phan: mot prefix gdm hai bit
dat trudc bit P/F va mot suffix ba bit sau bit P/F. Hai phan doan nay (nam
bit) cung duoc dung dé tao ra 32 dang U-frame. Mot s6 t6 hop duoc
minh hoa trong hinh dudi day

Mgmt,

; FCS Fla
Info. g

Flag | Address | Control

U-frame

Code Code

Hinh 11.27
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Cac lénh trong U-frame dugc ghi trong bang trén c6 thé chia thanh
nam chirc nang co ban: thiét 1ap ché do, trao doi khong danh so, ngung
két noi, khoi tao, va cac chuc nang khac (hon hop).

Code Command Response
00 001 SNRM
11 011 SNREME
11 000 SARM DM
11 010 SARME
11 100 S ABM
11 110 SABME
00 ano Ul Ul
00 110 UA
00 010 DISC RD
10 000 SIM RIM
00 100 up
11 001 RSET
10 101 XID XD
10 001 FRMR

Mode setting

Cac 1énh thlE:‘[ lap ché d6 dugc tram so cap, hay do tram hdn hop
dong vai tro so cap g0i di nham diéu khién qua trinh trao doi va thiét 1ap
kiém soat két no1. Frame thiét 1ap chc do cua U-frame thong bao cho
tram thu biét vé format ctia qua trinh sap truyﬂn

Vi du, mot tram hon hop muon thiét lap mot quan hé so cﬁp - thu
t::frip tam thol vo1 mét tram khac, thi né goi di mdt U-frame chira ma 00
001 (nham thiét lap dap ang thong thuong). Tram c6 dia chi nhan hiéu
duge 1a minh duoc chon dé nhan tin (tir so cép) nén tu chinh dinh cho
thich hop.

Unnumbered-Exchange

Cac ma vé trao doi khong danh s6 dugce dung dé truyén hay cung
cO phan diac thu vé thong tin két no1 du liéu gitra hai thiét bi.

Mai poll khong danh s6 (UP: unnumbered poll) 00 100 dwoc tram
SO cﬁp (hay tram hon hop dong vai tro so cﬁp) truyén di trén mang nham
thiét 1ap trang thai cua tram c6 dia chi trong qué trinh trao doi khong
danh so nay.

Ma thong tin khong déanh s6 (UI: unnumbered information) 00 000
dugc dung dé truyén di phan ddc thu cua thong tin nhu time/date dung
cho dnn;:, bo. Frame Ul ¢o6 thé duoc truyén di nhu cac 1énh (list cac tham
s6 cho qua trinh truyen) hay dap ing (md ta vé kha nang cua tram co dia
chi dé nhan tin).
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M3 xac nhan khong danh s6 (UA: unnumbered acknowledgment)
00 110 duoc may thu goi tra vé nham tra 1oi cho mdt unnumbered poll,
xac nhan cho modt unnumbered request frame (Vi du RD: request
disconnect) hay la dé chﬁp nhan 1énh thiét lap ché do (xem lai bang).

Disconnection

C6 ba ma ngimg két ndi, mot la 1énh tir tram dong vai tro so cap

hay tram hon hop, con lai 1a hai dap (rng tir tram thu.
~ Lénh dau tién: disconnect (DISC 00 010) dugc tram thir nhat goi
dén tram thir hai dé thong bao ngirng két noi.

Lénh thir hai: do méy thir hai goi yéu cau ngimg két ndi request
disconnect (RD 00 010) vé may th nhat sau khi nhan dugc DISC.

Lénh thir ba: ché d6 ngimg két néi (DM disconnect mode 11 000)
dugc may co dia chi nhan go1 dén may phat nhu mot negative response
cho Iénh thiét 1ap ché do (xem bang).

Initialization Mode

Mai 10 000 duoc ding lam 1énh (do tram thr nhat goi dén tram thi
hai) nham thiét lap ché d¢ khoi tao (SIM set mitialization mode) cho tram
thu chuan bi khoi tao cac chirc nang diéu khién két ndi dir licu. Lénh SIM va
tiép theo la truong UI chita cac chuong trinh hay cac tham s6 dwoc thiét 1ap.

Ma 10 000 nay ctung dugc dung lam dap ung (do may thir hai goi Ve
may thir nhat), cho biét ché do yéu cau khdi tao (RIM request initialization
mode) va cung co 1énh SIM do tram thir nhat goi dén. Lénh nay duoc dung
dé dap img lénh thiét lap ché d6 khi tram thir hai khong thé hoat dong dugc
theo Iénh without first receiving a SIM (xem bang).

Miscellaneous

Gom c6 ba Iénh, hai 1énh dau reset (RSET 11 001) va trao doi ID
(XID 11 101) la Iénh duogc go1 to may phat dén may thu theo dia chi,
Iénh thir ba frame reject (FRMR 10 001) 1a dap ing tir tram nhan goi vé
tram phat:

RSET: cho tram tht hai biét 1a tram tha nhé'it“ da reset send
sequence numbering va thong bao cho tram thit hai dé lam cac budc
trong tu. Lénh nay thuong dugc goi di khi nhan dugc FRMR.

XID: yéu cau trao d6i dir liéu nhan dang tir may th( hai (Dia chi
cua ban la gi?)

FRMR: bao cho hé Fhéng thtr nhat 12‘1’ U-frame do tram thir hai nhan
duoc c6 syntax bi sai (diéu nay khong giong nhu frame HDLC). Vi du,
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tin hiéu nay duoc goi vé khi méot frame duoc nhan dang la S-frame
nhung lai c6 chira truong thong tin.

11.2.2.3 CAC THI DU
Sau day 1a mot s6 vi du vé phuong phap thong tin dung HDLC.
a. Vi du 1: Poll/Response

Trong hinh bén dudi thi thiét bi so cap (mainframe) trong hé da
diém goi poll dén thiét bi thur cap (A) bing S-frame chira ma cua poll.
Pau tién la trm:mg flag, tiép dén la dia chi cua thi cap can dugce poll,
truong hop nay la A. Truong thir ba 1a phan diéu khién chira ma nhén
dang frame la S-frame, theo sau la cac ma RR (receive ready), trang thai
may phat, bit P/F dugc thiét 1ap & poll, va truong N(R) = 0. Sau khi
truong diéu khién 1a FCS error detection code va truong ending flag.

Tram A c6 dir liéu cin go1, nén tra loi biing mét I-frame danh s6 0 va
|. Frame thir hai c6 bit P/F thiét 1ap vé final cho biét cham dut dit liéu. Tram
so' cap xac nhan vé ca hai frame cing mét luc dung S-frame chira s6 2 trong
trudong N(R) cho tram A biét 1a frame 0 va 1 dd duoc nhan va néu A con goi
thém frame nao, thi tram so cap mong nhéan duoc frame s6 2 ké tiép.

Btwiwnen A
Main frame

Statwn B Slaten O
= &
I 5
| e |
=

Pl
. 5 F
| F S5-Frame y
. Al o
1; 5|0 P =1 LA 1 L

o
< ik

. E

[ F=Q 0

I
L&
| F=1 |o 5

Hinh 11.28
b. Vi du 2: Select/Response

Vi du sau cling dung ciu hinh da dlem cho thy céach so cip chon
lra tram thit cap, tram B dé nhan tin hiéu truyén.

Dau tién, so cap goi S-frame dén tram dia chi B ¢6 chira ma select.
Frame select nay tuwong tu nhu frame poll, nhung trang thai RR trong
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truong dicu khién da duoc thay bang RNR, cho tht cap biét dé sin sang
nhung chua goi. Tram B tra 10i bang mdt S-frame khéc, dinh dia chi tir
B, chita mi RR cung véi bit final, cho biét 1a may da san sang nhan va
day 1a frame cudi.
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= (4] P =0 (R ]

: | I :

Acknowlh: dge

IJ' . S=Frame (!: I!'
‘ | P KR F=q | 1 | = ‘;l
Hinh 11.29

So cap gai I-frame c6 chira dit liéu. Frame nay duoc gdi cho dia chi
B, truong N(S) nhan dang 1a frame s0 0, bit P chua dugc thiét lap cho
thay frame khong phai la poll, va truong N(R) cho thay la néu I-frame bi
tra v¢, thi cling mong duoc danh so 1a 0. Tram B tra 101 dung frame RR
v6i hai muc tiéu: bit final dugc thiét 1ap cho so cap biét la B khong co gi
dé goi va N(R)=1 cho thﬁy 1a B mong nhan dugc frame 1.

W

¢. Vidu 3: Peer Devices

Vi du nay minh hoa qua trinh truyén dan trao do6i trong ché do can
bang khong dﬂng b0 (ABM) dung phuong phap xac nhdn piggybacking.
Hai tram 1a dong quyén va két ndi diém - diém.

Tram A goi U-frame chita ma cia SABM dé thiét lap két ndi ¢
che dd can bang khong dong bg. Bit P dugc thiét 1ap cho biét tram A
muén diéu khlen két noi va duogc phat dau tién. Tram B dﬂng y yéu cau
ban;__, y cach goi vé U-frame chita ma UA, thiét 1ap bit F. Chap nhén truyén
& ché d6 can bang khong doi xung, ca hai tram déu dang & ché do tram
hon hop, thay vi so cap - thir cap, nén bit P/F khong con gia tr1 va duge
bo qua trong frame ké tiép.

Tram A bat dau trao doi thong tin voi I-frame danh s6 0 tiép theo
la I-frame danh s6 1. Tram B gd&i1 xac nhan piggybacking cua ca hai
frame nay vao trong I-frame ctia minh. I-frame dau tién cua B cling dugc
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danh s6 0 (truong N(S)) va chua 2 trong truong N(R), xac nhan da nhan
frame s6 1 va s0 0 cua A va cho biét mong muodn nhan duge frame 2.
Tram B goi tiép frame thir hai va ba (danh s6 1 va 2) trude khi chap nhan
thém cac frame dén tir A. Céac thong tin N(R) van chua thay d6i. Céc
frame 1 va 2 cua B cho biét 1 tram B con mong nhan dugc frame 2 tir A.

B tion A 2 =

g = AL
= = ra e

r"":l f-. 3 I I R = r: %
Hinh 11.30
Tram A di goi hét dir liéu vi vay khong thé piggybacking xac nhan
vao trong I-frame nén phai goi S-frame thay vao. Ma RR cho thay la A
van con san sang nhan. SO 3 trong truong N(R) cho B biet la cac frame 0,
1, va 2 da duoc chap nhan va hién dang cho frame s6 3.

d. Vi du 4: Peer Communication with Error

Trong vi du trén, gia sur la frame 1 go1 tu B dén A 1a c6 16i. Tram
A, can bao cho B dé goi lai frame 1 va 2 (hé thong dung giao thic go-

back-n). Tram A gdi mot frame reject supervisory nham thong bao 16i &
frame 1.
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Hinh 11.31
11.2.2.4 CAC GIAO THUC KHAC

_, Nhiéu giao thirc dua trén link access procedure (LAP) da duogc phat
trién. Cac giao thuc dac thu nay 1a cac tap con cua HDLC trong cac ung
dung cu thé, trong d6 LAPB, LAPD va LAPM la thong dung nhat.

LAPB

Link access Procedure, Balanced (LAPB) don gian la tap con cua
HDLC va chi dugc dung dé két noi mot tram vo1 mang. Chuan nay chi
cung cap nhirng chirc nang co ban can thiét dé thong tin gitra DTE va
DCE (tirc 1a khong co6 cac ky tu poll va select).

LAPB chi dugc dung trong cac cau hinh d6i xung gitra hai thiét bi.
Thoéng tin thuong O ché do khong doi Xxirng can hang LAPB hién duoc
dung trong ISDN, kénh B.

LAPD: Link access procedure for D chanr}cl la mot ti_ip con don
gian cuia HDLC dung trong ISDN va dung v6i ché do khong dong bo can
bang (ABM).

LAPM: Link access procedure for modems la tap con don gian cua
HDLC dung cho modem. LAPM duoc thiét ké cho chuyén dm khong
dong bo - dong bo, phat hién 16i va chuyén lai, va dugc phat trién cho cac
tng dung cua HDLC trén modem.

297



Chwong 11: Giao thice két noi div liéu

BAI TAP CHUONG 11

I. CAU HOI ON TAP
1. Trong BSC, tinh minh bach cua dir li¢u 1a gi?
2. Khinao mau DLE DLE xuét hién trong BSC?
3. Hay cho biét khac biét giira cac truong thong tin trong I-frame va U-
frame trong HDLC?
Pinh nghia giao thirc trong truyén dit liéu?
Céac giao thic trong két ndi dir liéu duoc chia ra thanh nhiing 16p
nao? Co so cua phuong phap chia?
6. Cac giao thirc khong dong b ban dau duoc ding chu yéu nhu thé nao?
7. Tai sao cac giao thirc khong dong b ngay cang it duoc ding?
8. Céc giao thirc dong bo duge phan loai ra sao? Trén co s nao?
9. Céc giao thirc theo huéng ky tur chuyén thong tin diéu khién nhu thé nao?
10. Mb ta céu hinh dm:rng day, ché do truyén dan, phuong phap diéu

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
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khién lvu luong va kiém tra 16i trong BSC?
Mo ta cac dang frame cua BSC?
Tai sao mot ban tin BSC dai thi nén chia thanh nhiéu block?

Tmng BSC (uuycn nhiéu frame), cho biét cach may thu phan biét
gitra phan két thic mot frame va két thiic mot ban tin?

Céc frame diéu khién trong BSC dugc dung lam gi?

Mo ta ba dang tram trong HDLC?

Hay cho biét cac 1énh va dap ung trong cac cau hinh HDLC?

Su khac biét gitra ba dang frame trong cac frame HDLC?

Trong HDLC, bit nhoi la gi, cong dung cua n6?

Liét ké va mo ta vén tit cac bit trong trong trudng diéu khién HDLC?
Piggybacking la gi?

Hay cho biét bon loai S-frame?

Hay cho biét nam pham trii cia U-frame?

Hay cho biét khac biét gitta cac loai LAPB, LAPD va LAPM?
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I1. CAU HOI TRAC NGHIEM

1.

BSC c6 nghia la:

a. Binary synchronous control

b. Binary synchronous communication

c. Bit-oriented synchronous comunication
d. Byte-oriented communication

Mot dap irng am cho poll trong BSC la:

a. NAK c. WACK
b. EOT d. bvac
Mot dap irng am cho select trong BSC la

a. NAK c. WACK
b. EOT d. bvac

Trong BSC, khi nhan dwoc mot frame khong 10i va danh s6 chén thi
may thu s¢€ tra 1o1 bang:

a. ACK c. ACKI

b. ACKO d. ahayb

Ché do truyén dan so liéu dung trong giao thirc BSC la:

a. Simplex c. Full-duplex

b. Half-duplex d. Half -simplex

Cac frame trong BSC dugc chia thanh frame dir liéu va frame con lai la:
a. Truyén dan c. Thong tin

b. Diéu khién d. Giam sat

Trong giao thic BSC, thi sau ETB, ETX hay ITB, thuong dung
truong nao sau day?

a. DLE c. BCC
b. EOT d. SYN

Trong giao thirc BSC, thi dé két thic truyén dan hay dap ung 4m cho
poll thi dung:

a. DLE c. EOT
b. ETX d. ETB
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9.

10.

11.

12.

13.

14.

15.

16.

17,

300

Truong nao sau day la truong ¢ do dai thay doi trong BSC?

a. Dit liéu c. Tiéu dé (header)

b. BCC d. Tat ca cac ciu trén,
HDLC la viét tit cua:

a. High-duplex line communication

b. High-level data link control

c. Half-duplex digital link combination

d. Host double level circuit

Trong giao thirc HDLC, truong dia chi cua frame chira dia chi cua:

a. So cap c. May thir ba

b. Thir cip d. avab

HDLC la giao thirc:

a. Theo hudéng ky tu c. Theo huong byte
b. Theo hudng bit d. Theo huéng dém
BSC 1a giao the:

a. Theo huong ky fu c. Theo hudng byte
b. Theo hudng bit d. Theo hudng dém

Trong HDLC, phan bat dau va két thuc frame dwoc dinh nghia boi
truong sau:

a. Co c. Diéu khién
b. Dia chi d. FSC
Trong moi trudng didu khién cia HDLC déu ton tai:

a. bit (P/F) c. N(S)

b. N(R) d. Cac bit ma
Poll va select 1a chirc nang cua frame trong HDLC:

a. I-frame c. U-frame

b. S-frame d. avab

Trong HDLC, y nghia cua bit poll/final phu thudc vao:
a. Cau hinh hé théng

b. Tuy thudc frame dang 1a diéu khién hay dap tng

c. Ché d6 cua hé thfing

d. Tat ca déu sai
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18. Truong ngan nhat trong giao thirc HDLC thuong 1a trudng:

a. Thong tin c. Quan ly

b. Giam sat d. Tat ca déu sai

19. Khi go1 cung luc dir liéu va xac nhan trong cung mot frame, phuong

phap do duoc goi la:
a. Piggybacking c. Piggypacking
b. Backpacking d. A good idea

I11. BAI TAP

1.

Hay cho biét dit liéu thue trong frame:

s|s|p|ls|s|s|Els pl | B
@& viviciTylylol vl ElLlLlolL] Tl C
NINME|l x| NI N TI N E|l x| c

Hinh 11.32

Hay cho biét dit liéu hién c6 trong frame:
s|s|p|ls|s|s|E|ls|p|D p|lE| B
@& vy T ylylolylol Ll Bl Yl ElLlT] C
NI M E| x| NI N TI N E|E El x| ¢

Hinh 11.33

Minh hoa phuong thirc ma frame dap Ung giam sat trong HDLC ¢6
theé kich khoi frame BSC nao:

a. ACKO c. NAK
b. ACK 1 d. WACK
Dung phuong phap bit nhéi cho chudi dir liéu sau
€ 000111111011111001111001111101
Dung phuong phép bit nhdi cho chudi dit liéu sau
€ 0001111111111 111 111111111111111001111101

Frame HDLC trong hinh 11.34 dugc goi tur tram so cap goi dén thu
cap. Tra 101 cac cau hoi sau:
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o ®

o o

c.

f

g.

H 01111110 00001111 10001011 FCS 01111110

Hinh 11.34

Dia chi thtr cap?

Dang frame?

S6 cua chudi phét (néu ton tai)?

S6 ctia xac nhan (néu ton tai)?

Frame c6 chira dir liéu khong? Néu c6, hay cho biét gia tri ctia dir liéu
Frame c6 mang dir liéu quan 1y khéng? Néu c6 hiy cho biét gia tri

Muc dich cua frame la gi?

Lam lai bai tap 6, khi frame duoc gai tir thir cap dén so cap.

8. Frame HDLC trong hinh 11.35 duogc goi tir so cap dén tht cap. Tra

101 cac cau hoi sau:

¥ 8

o o

e,

g.

q 01111110 00001111 10101011 FCS 01111110

Hinh 11.35
Dia chi cua thir cap?
Dang frame?
S6 cua chudi duge goi (néu c6)?
S6 cua xac nhan (néu c6)?
Frame c6 mang dir liéu user khong? Néu c6, hdy cho biét gia tri
Frame c6 mang dit liéu quan 1y khong? Néu c6, cho biét gia tri

Muc dich cua frame?

9. Lam lai bai tap 8 khi frame duoc goi tir thir cﬁp dén so cﬁp.

10. Frame trong hinh 11.36 duoc goi tir so cap dén thi cap. Tra 10i cac
cau hoi sau

d 01111110 00000111 00101011 00101110010100001011 FCS 01111110

a.

b.
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11.

c. So6 cua chudi dugc gdi (néu c)?

d. S6 cua xac nhan (néu c6)?

e. Frame c6 mang dir liéu user khong? Néu c6, hay cho biét gia tri
f. Frame c6 mang dir liéu quan 1y khong? Néu co, cho biét gia tri

Frame trong hinh 11.37 dugc goi tir so cap dén thir cip. Tra 1oi cac
cau hoi sau

q 01111110 00000111 00101011 0011111001011110010100001011 FCS 01111110

12.

13.

14.

Hinh 11.37
Dia chi thr cap?
Dang cua frame?
S6 cua chudi dugc go1 (néu c6)?
S6 cua xac nhéan (néu c6)?

Frame c6 mang dir li¢u user khong? Néu ¢, hdy cho biét gia tri

© am@ o oo

Frame co mang dir liéu quan 1y khong? Néu co, cho biét gia tri

Dung BSC, chung minh rang chudi frame trong trudng hop sau cé
cau hinh diém - diém gitra hai may tinh:

a. Mdy tinh A xin phép may tinh B dé goi dir liéu.

b. May tinh B dap ing duong.

c. MAy tinh A goi ba frame, m6i frame gom bon block 100 byte.

d. May tinh B xac nhén dir liéu nhén.

Dung BSC, ching minh trong truong hgp sau may A 1a so cap va
may B la thar cap

a. May tinh A kiém tra xem may tinh B ¢6 dir liéu goi khong.

b. May tinh B go1 frame 50 byte.

c. May tinh A xdc nhan dir liéu nhan.

Dung hinh 11.39, m6 ta phuong thuc trao d6i frame néu may A
khong co du liéu can truyén.
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: Station A Stk B Sialien O
Main frame
|
I -
o
Poll
11 I+ S=Frnme I
= A :
*1s|o]| Pu1 | rr L
B ]

[EITRE]

J]' LFrame F |I-
i A L ¥
v i F=0 |0 5
£ 2

Idiin

1_' I-Franie F ||-

a A & <
| F=1 n 5

g B

Acknowlkedge

F S.Frume Ii
s|z2] p=o |ruR ¢

Hinh 11.39

15. Dung hinh 11.39, m6 ta phuong thuc trao d6i frame néu frame 1 bi
that lac.

~
-

W OE =T

16. Dung hinh 11.40, mé ta phuong thirc trao doi cac frame néu tram B
chua san sang nhan dir liéu.

Siatwon A Station B Staton C
Mam frame
—
] r 4
T
Select
Il F S-Frume II
a < B a
“|s5|e| P=1 |RNR
E £
Ready
Il. 5-Frame F [i
. 5] = :
= ER F=1 N -
Dt
}; F FFrame Fl
a c a a
5 1] P=0 n =
E E
Acknowledge
ll S-Frame F EII
a B [:- a
P E
& RR Fe=1 1 i

Hinh 11.40

17. Dung hinh 11.40, mé ta phuong thuc trao doi cac frame néu xac
nhan bi that lac.
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CHUONG 12
MANG CUC BO
(LAN: LOCAL AREA NETWORKS)

Mang LAN la h¢ thﬂng thong tin dir liéu cho phép nhiéu thiét bj
ddc lap thong tin true tiép 1an nhau trong mot ving dia 1y gidi han.

Kién tric mang LAN gém bon dang chinh:

- Ethernet chuan IEEE.

- Token Bus chuan IEEE.

- Token Ring chuan IEEE.

- FDDI (Fiber Distributed Data Interface) chuan ANSI.

LAN dung giao thirc (protocol) trén nén HDLC. Tuy nhién, tiy
cong ng_)hé ma ¢6 cac yéu cau chuyén biét (vi du cong nghé¢ mangz, vﬁmg ¢
khong giong nhu trudng hop mang sao, vv...) nén nhat thiét c6 cac giao
thirc khac nhau cho tirng tng dung cu the.

12.1 PE AN 802 (PROJECT 802)

Nam 1985, Ban Computer cua [EEE bat dau mot dé an - PROJ ECT
802 - nham thlet lap cac chuan cho phép thong tin qua lai gitra cac thiét
bi tlr nhiéu nguen goc san xuat khac nhau. Chuan nay khong nham muc
dich thay thé bat ky phan ndo ctia mé hinh OSI ma chi nhim cung cap
phl.rcmg tién chuyén biét hoa cac chirc nang cua lop vat 1y, 16p két noi dur
liéu va tién dan dén 16p mang nham cho phép két ndi lién mang voi céc
giao thirc mang LAN khac nhau.

Moi quan hé giita Project 802 va m6 hinh mang OSI 1a chia 16p két
ndi dir liéu thanh hai 16p con: diéu khién két ndi luan 1y (logical link control
LLC) va diéu khién méi truong truy xuat (medium access control MAC).

Lép con LLC khong co kién trac dic thu, diéu nay tuong tu nhu
hau hét cac mang LAN dung chuian IEEE. Lép con chita mot so cac
modul phan biét, méi modul mang céc thdng tin chuyén biét riéng cho
tirng tmg dung LAN.
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Other layers Other layers

Network Network

Logical link control (LLC)

Media access control (MAC)

Data Ik

Physical Physical

Hinh 12.32

Ng{}ai hai 16p con nay, Project 802 con chira mot phan nham quan
Iy két noi internet, cho phép tuong thich cac dang LAN va MAN khac
nhau vé giao thtrc va trao doi dir liéu.

Diém uu viét clia Project 802 la tinh modul. Khi chia cac chirc
nang quan ly cua mang LAN, nguoi thiét ké c6 thé chuan hoa céc chirc
ning tong quét va chuyén bi€t hoa cac chuc ning con lai. Moi phan 16p
duoc xac dinh bo1 cac so: 802.1 (két ndi lién mang), 802.2 (LLC) va

802.3 (MAC: CSMA/CD); 802.4 (Token Bus); 802.5 (Token Ring) va
cac phan lop khac.

Other layers Other layers

I g02.1 Internet working I Network

802.2 Logical lmk control (LLC ;
I 5 ) I Data link
802.3 802.4 802.5
CSMA/CD Token Bus TokenRing |**®

Physical

Project 802 OS1Model

Hinh 12.33
IEEE 802.1

Phan ctia Project 802.1 nham ket noi lién mang LAN va MAN, tuy
chua hoan chinh nhung chuan nay nhim giai quyet sy tuong thich gitra
cac kién trac mang ma khong can phai thay d6i cac yéu to hién hiru nhu
cac dia chi, truy cap va co ché khac phuc 10i.

LLC 802.2

Thong thuong, mé hinh Project 802 dung kién tric khung HDLC
roi chia thanh hai tip ham. Tap mét chira dyng phan nguoi dung sau
cung (end-user) ctia khung nhu dia chi luan 1y, thong tin vé diéu khiénva
dit liéu. Cac ham nay thudc IEEE 802.2 logic link control protocol
(LLC). LLC dugc xem la phan trén cua 16p lién két dir liéu IEEE 802 va
dung cho cac protocol cua mang LAN.
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MAC 802.3

Tap ham th hai 1a 16p con diéu khién méi truong truy xuat
(medium access control MAC), giai quyét vé yéu té tranh chap ciia moi
truong duoc chia sé. Lop con nay chira cac dac tinh vé dong bo, co, luu
luong va kiém soat 16i can cho viéc di chuyén thong tin tur noi nay dén
noi khac, cling nhu dia chi vat ly ctia tram nhan ké tiép va chuyén duong
(route) cho goi (packet). Cac giao thirc MAC dugc chuyén biét cho ting

dang mang LAN (Ethernet, Token Ringva Token Bus v.v...)
Protocol Data Unit (PDU): Don vi giao thire dir lidu.

Pon vi dur liéu cua muc LLC dugc got la PDU, chira bon truong
quen thudc cua HDLC la:

Piém truy cap dich vu dich (DSAP: destination service access

point).

Piém truy cap dich vu nguﬁn (SSAP: source service access

point).

Truong diéu khién.

Truong thong tin.

DSPA va SSPA

DSAP va SSAP la cac dia chi dugc LLC dung dé nhan dang giao
thirc dugc dung trong phan phat va phan thu dé tao va nhan dir liéu. Bit
dau cua DSAP cho biét khung 12 don hay nhoém. Bit dau caa SSAP chi
cho biét thong tin 1a 1énh hay dap tmg ciia PDU.

DS AP

SSAP

Control | Information

p——

DSAP: Destination service access point
SSAP: Source service access point

Used for upper = lever addressing

Piéu khién

DS AP SSAP \sed WHIBED
0 individual 0 command
| group | response
Hinh 12.34

Truong diéu khién cua PDU gidng cac truong diéu khién trong
HDLC, nhu vay cac khung cua PDU c6 thé la khung I, khung S hay
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khung U va hoat dong vo1i cac code va thong tin tuong ng voi cac khung
cua HDLC.

[ DS AP | SSAP | L'untrull Information I

|- Frame | it I | | | o I I I I P/ Poll'final bit

Ni(%) Sequence number

N(S) N(R) of firame sent
5 - Frame [ " ] a I ] ]p.-|. I I I ] MR} Sequence number
ofnext frame expected
Code MiR)
Code Code for supervisory or
T..‘--Frame| I [ 1 | ! |f'-'|"| I I ] unnumbered frames
Code Code
Hinh 12.35

PDU khéng c¢o truong flags, khong CRC va cting khong co dia chi tram,
cac truong nay dugce thém vao ¢ phan cudi cua 16p con thir 2 (16p MAC).

12.2 ETHERNET

[EEE 802.3 hd trg chuan LAN do Xerox dé ra dau tién va sau do
dugc mo rong nho mot lién doanh gitra Digital Equipment Corporation,
Intel Corporation va Xerox. Chuan nay dugc goi la Ethernet.

[EEE 802.3 dinh nghia hai hang muc: Baseband va broadband. Tu
Base chi rang tin hiéu so (truong hop niy la phuong phdp ma hoa
Manschester). Tir broad chi tin hiéu analog (trudong hop nay la phuong
phap diéu ché PSK).

IEEE chia cac hang muc Baseband thanh 5 chuian khac nhau:
10Base5, 10Base2, 10Base-T, 1Base5 va 100Base-T. Cac sd dau (10, 1va
100) cho biét toc do dir liéu theo Mbps. Céc sb cudi (5, 2, 1 hay T) cho
biét chiéu dai cap tdi da hay dang cép.

IEEE chi dinh nghia mot déc trung cho broadband: 10Broad36. S6
10 cho biét toc do dur liéu, so cuﬁiﬁ dinh nghia cl?iéu dai to1 dz} Cﬁ:‘ﬂ cap.
Tuy nhién cu ly nay co thé thay doi nho cac thiét bi ho trg két no1 nhu

router hay repeater.
| 802.3 I

Baseband Broadband
Digital Analog
(Manchester) (P5SK)

10Base5 10Base2 10Base- 10 Broad36

T 1Base5 100Base-T

Hinh 12.36
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Phuong thirc truy cap: CSMA/CD (phat hién xung dot)

Khi c6 nhiéu nguoi dung truy cap vao trong mot duong day, xuat hién
kha nang trung lap va pha huy thong tin. Cac va cham nay lam cho tin hi¢u
trd thanh nhiéu va duoc go1 la xung dot, cang nhiéu truy cap thi kha nang va
cham nay cang 16n. Nhu thé, can c6 mot co ché trong mang LAN nhim dleu
hoa luu thong, giam thiéu xung dot va t6i da hoa sd khung c6 thé truyén

thanh cong. Co ché truy cip nay goi la carrrier sense multiple access with
collision detection (CSMA/CD, chuan trong IEEE 802.3).

CSMA/CD 1a két qua ctia su phat trién tr chuan da truy cap
(multiple access MA) thanh carrier sense multiple access (CSMA) va
cuodi cung thanh CSMA/CD.

Thiét ke CSMA la phu*cmg phap da truy cap theo d6 moi worstation
c6 dong quyén truy xuat két noi. MA chua tru tinh dén truong hop diéu
hoa luu thong nén c6 kha nang xuat hién xung d6t trén duong truyén.

Trung CSMA, céc thiét bi muon chuyen théng tin phai xem ton tai
cua viéc luu thong trén dudng day, bang cach kiém tra dién ap trén
duong day Néu khong phat hién ra dién ap, ducmg day dugc xem la
tmng va c6 thé khoi dau truyén tin. CSMA chi giam thiéu nhung khéong
thé loai bo duoc xung dot. Xung dot van tiép tuc xuat hién.

b. Before the signal reaches Computer E.
E ransmits data. Collision occurs Collision

Hinh 12.37

Budce cum cung la phat hign xung dot (CD). Trong h¢ CSMA/CD,
tram muodn truyen tin phai lang nghe trude va chic chan két noi 1a tmng
161 moi truyén tin, roi lai tu:p tuc lang nghe. Trong qua trinh truyén tin,
tram kiém tra duong day dé phat hién xung dot thong qua cac dién éap rat
cao do xung dot tao ra. Neu phat hién dugc xung dot, tram nguing ban tin
dang truyen va cho doi tlcp trong mat thoi gian nhat dinh dé dudng day
duoc tmng, roi lai goi di tlep.

Pinh dia chi

M6i tram trén mang Ethernet (nhu may tinh, tram hay mady in,...)
déu co riéng mat card giao tiép mang (NIC: network interface card). Cac

309




Chwong 12: Mang cuc bj

card nay thuong dugc dat bén trong tram dung dia chi vat ly gom sau
byte. SO trong NIC la duy nhat.

12.2.1 Céac dic tinh vé dién

Sinaling: Hé Baseband dung phuong phap ma hoa Manchester, hé
broadband 10Broad36 dung phuong phéap chuyén déi sé/tuong tu (PSK).

Téc do dir lidu: Cac mang LAN Ethernet c6 thé ho tro toc do dir
liéu gitra 1 va 100 Mbps.

12.2.2 Format Khung

IEEE 802.3 dic trung mdt dang khung chira bay truomg: phan dau,
SFD, DA, SA, d¢ dai/dang cua PDU, khung 802.2 va CRC. Ethernet
khong cung cap co ché vé frame xac nhan. Phan xac nhan phai dugc
thém vao trong cac 16p cao hon.

Preamble 56 bits ofalternating 1s and 0, DSAP | SSAP| Control Information

SFD Start field delimiter, flag (10101011) === ——
_H-#H_

Preamble SFD | Destimation Source Length | Data and Padding CRC
address address PDU

7 bytes 1 bvte 6 bytes 6 bytes 2 bytes 4 bytes

Hinh 12.38

Phan mo dau: Phan ndy chia bay byte (56 bit) gdém céc bit 1 va 0
lién tlep nham canh bao voi may thu la c6 khung dén va cho phép d{}ﬂ}:,
bo voi khung nay. Mau 1010101 chi cung cap canh bio va xung dinh
thoi. HDLC két hop tin hiéu canh béo, dinh thoi va tin hiéu bat dau dong
bo trong mot truong duy nhat: truong flag. IEEE 802.3 chia ba chirc ning
nay vao trong phan m¢ dau va truong thir hai SDF.

Start frame delimiter (SFD): gio1 han khung start. Truong thir hai
(mot byte: 10101011) cua khung tin hiéu 802.3 cho may thu biét la phan
phia ti€p sau la dir liéu, bat dau bang cac dia chi.

Pia chi dén (DA: Destination Address): gom sau byte va chtra cac
dia chi vat 1y dich ké tiép cua géi. Dia chi vét 1y cua hé thnng 1a nhém
cac bit dugc ma hoa trong card giao dién mang NIC. Néu géi phai di
xuyén qua mang LAN dé dén dich, truong DA chira dia chi vat ly cua

router dang két ndi voi mang dé chuyén sang mang khac. Khi goi da di
dén mang dich, truong DA chira dia chi vat 1y cua thiét bi can dén.

Dia chi nguon (SA: Source Address): la truong g6m sau byte va
chira dia chi vat 1y cua thlEt bi ma goi vura di qua. ThlEt bi nay c6 thé la
tram phat hay la router gau nhat dé nhan va chuyén tiép goi di.
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Chiéu dai/dang ctia PDU: Hai byte ké nay cho biét so6 byte trong PDU
sap toi. Néu chiéu dai cia PDU 1a khong doi thi trudng nay c6 thé ding dé
chi dang cua PDU, hay la co s& cua protocol khac. Vi du Novell va Internet
dung truong nay dé nhan dang protocol ctia 16p mang c6 ding PDU.

Khung 802.2 (PDU): Truong nay chira toan bg cac khung cua 802.2
nhu 1a don vi modul, di chuyén duoc. PDU c6 thé nam trong khoang tir 46
dén 1500 byte tiy theo dang khung va chiéu dai cua truong mang théng
tin. PDU duoc tao ra béi 16p con LLC, roi két ndi voi khung 802.3.

CRC: Trudng cudi cung chira cac thong tin vé phat hién 16i, truong
hop nay la CRC-32.

12.2.3 Thiét lap mang

Trong tam cua IEEE 802 la 16p két ndi dir liéu cia mé hinh OSI,
nhung mo hinh 802 cling con dinh nghia mot s6 dic tinh vat 1y cia moi
pmtt}ml dinh nghia trmlg lﬂp con MAC. Chuan 802.3 IEEE dinh nghia
dang cap, phuong thic noi va tin hiéu dung trong 5 dang thiét lap mang
Ethernet khac nhau. Tat ca cac mang LAN Ethernet déu dugc cau hinh
theo dang bus ludn 1y du ching c6 thé duoc thiét 1ap theo cau hinh bus
hay sao. Mdi frame dugc chuyén dén moi tram trong mang nhung chi cé
tram dung dia chi la doc duoc.

10BASES: Ethernet day (thick Ethernet)

Chuan vat ly gflé”m tien cua mo hinh IEEE 802.3 drugc goi la
10BaseS. Tén nay xuat phat tur kich c& cua cap. 10BaseS ¢6 cau tric dang
bus dung Baseband va co6 cu ly to1 da la 500 meét.

C6 thé néi rong cu ly dung cac thiét bi két n{ii nhu router hay cau
(bridge). Trong mang thicknet, mang cuc by co thé chia thanh céc phan
doan dung cac thiét bi két noi.

Truong hop nay chiéu dai cho phép mdi phan doan 1a 500 mét. Tuy
nhién nham tranh xung dot ¢6 thé xay ra, chiéu dai bus thuong khong qua
2500 met (5 phan doan). Pong thoi, chuan nay cung yéu cau moi tram
phai cach tram ké it nhat la 2,5 mét (200 tram cho mdi phan doan va tong
s6 1000 tram).

Cac dau noi cap va cap dung trong 10Base5 1a cap dong truc, NIC,
bo thu/phatva cap AUI (attachment unit interface).
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Segment | Segment 5
Repeater Repeater

=t

. o T ol = T

’ 500 meters " 500 meters o

5 segments ; 2500 meters : 1000 stations

2.

L

Hinh 12.39

Cap RG-8 la chuan cap dugc ding lam backbone trong chuan
IEEE 802.3.

Bo thu/phat: thuc hién chirc ning CSMA/CD théng qua viéc kiém
tra cac dién ap va xung dot trén mang.

Cap AUI attachment unit interface (con goi la cap truyén): Dung cap
15 day deé thuc hién chirc nang giao dién voi 10p vat 1y gitra tram va may phat.

10 Base5
s

Baseband 500 meters
NIC Attachment unit mterface
Network interface card (AUl
{inside the station) Transceiver cable

Maximum 50 meters
Thick coaxial cable
% Maximum 500 meters
= —

Cable terminator

Medwmm attachment unit
(MALD
Transceiver

Hinh 12.40

Transceiver tap

DR canssion @ Thick Ethernet coax

Transceiver
&tap

50 meters maximum
ALT 15-wire
cable

DB-15 connector

Hinh 12.41
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10Base2: Thin Ethernet (Ethernet mong) con goi la Thinnet,
cheapnet, cheapernet va thinwire Ethernet), cung cap dang mang ré
hon v&i cung toc d6 truyén dir 1iéu. Mang dung cau tric bus, uu diém
I6n nhat 1a giam chi phi thiét 1ap do dung cép nhe hon va mém déo
hon so v&i Thicknet, nhung cu ly ngan hon (185 mét so voi 500 mét)
va dung lugng thap hon. Khi ¢é it ngudi ding, phuong 4n 10Base2 1a
lua chon tot hon.

chn tric vat Iy cua mang nay gﬂm dau noi va cap (cap mong dong
truc, cac dau néi BNC-T). Trong hé th{mg nay khong dung mach thu phat
va transceiver tap dugc thay bang cac dau noi dé chia tryc ticp cc tram
bang cap, giam nhu cau vé cap AUL

NIC: trong mang nay thi ngoai chuc nang thong thuong, NIC con
dam nhéan transceiver (tuc la con c6 chirc nang kiém tra dién ap trong mang).

Cap dong truc nhe: dung chuan RG- 58.

BNC-T: Bo két ndi dung dang T véi ba port: mot cho NIC, con lai
cho cac ngo vao va ngo ra.

10 Mbps || Baseband 185 meters
Thin coaxial cable. BNC-T ; :
R e L L connector Cable termmator

NIC
Network mterface card
{inside the station)
Hinh 12.42

10Base-T: Twisted —Pair Ethernet

Piy la chuan thong dung nhat trong IEEE 802.3. Mang LAN nay
ding cau hinh sao va cac diy dan UTP (unshielded twisted pair) thay vi
cap df‘mg truc. Mang ho trg tdc do dir liéu 1én dén 10Mbps voi chiéu dai
toi da la 100 mét.
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! 20 B]gse-E !

10 Mbps Baseband Twisted pair

fopaa DIV 10Base- T Hub
Unshielded twisted-pair cable
[
B Qg 6.0 o000 -

RJ-45 jack

Network interface card
(inside the station)

Hinh 12.43

Thay vi dung cac tram thu phat riéng, mang gom tat ca vao trong
mot hub théng minh véi cic port cho timg tram dung cap ndi RJ-45
(dang eight-wire unshielded twisted pair cable). Bd NIC cho phép cac
tram ding dia chi doc cac khung géi dén cho minh.

1BaseS Star-LAN: la san pham cua AT&T va ngay cang it dugc
dung do mang cé toc do cham chi dat IMbps, be hon 10 lan cac dang
mang khac. Dung dang két ndi daisy chaining n6i dudi nhau (10 thiét bi).

E B?ses; I
f

1 Mbps Baseband 500 meters

[Iﬂgl}ﬂlgé

| Base5 Hub

Hinh 12.44

12.3 CAC MANG ETHERNET KHAC

Thap nién vua qua co6 nhiéu budc phat trién quan trong trong mang
Ethernet. Nhiéu so d6 da duogc thuc hién nham cai thién tinh ning va toc
do cua mang Ethernet, trong do6 co6 Switched Ethernet, Fast Ethernetva
Gigabit Ethernet.

12.3.1 Switched Ethernet

Switched Ethernet nham cai thién tinh niang cua 10Base-T va la
mang chia s¢ ma1 truong (shared media), tire 1a toan moi1 truong déu hoat
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dong trong mdi lan truyén clf?in Nguyén nhan 1a do tuy mang c6 kién tric
dang sao nhung lai 12 bus vé mit vt ly Khi mot tram gm mdt frame dén
hub, frame nay sé dwgc goi dén moi port va tat ca cac tram déu nhan
dugc. Chi c6 mot tram 1a duge phép gdi ma théi, néu hai tram cling goi
thi s€ c0 xung dot.

Only station E is the actual destination, but
all the stations receive the frame sent from A

Hinh 12.45

Tram A goi frame dén tram E, hub nhan duoc va goi dén tat ca cac
tram khac, tram go1 s€ dung hét kha nang truyén 10Mbps, nhung ¢c6 mot
tram dugc phép go1 di ma thoi.

Tuy nhién, néu thay hub bang mot c:huyen mach - 1a thiét bi c6 thé
nhan ra dia chi noi nhan dé chuyén thong tin dén do - thi khong doi hoi
moi tram phai cung hoat dong, nhu thé tram chuyen mach ¢6 thé nhén
thém thong tin khac dé chuyén dén dia chi méi va vé mat 1y thuyét thi
khong thé xuat hién xung dot.

Khi dung tram chuyén mach thay vi hub, vé mit 1y thuyét, ta c6 thé

tang dung lugng mang voi N thiét bi 1én dén Nx10Mbps do mang
10Base-T dung day déi UTP doi1 vai thong tin full-duplex.

Only station E receives the frame,
s0 the rest of the media is free for another transmission

Hinh 12.46
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12.3.2 Fast Ethernet

Cac img dung mo1 nhu CAD, xu 1y anh va audio, video trong thot
gian thuc da duoc thiét lap trén cac mang LAN, vi thé mang LAN phai
hoat dong voi toc do cao hon 10Mbps. Chuan Fast Ethernet hoat dong
voi toe do 1én dén 100Mbps va da dap img dugc yéu cau nay.

Pé tiang toc d6 hoat dong cua Ethernet d& nhét 13 giam ving xung
dot. Mién xung dot cua Ethernet dugce gio1 han ¢ 2500m, day la gio1 han
can thiét dé téc do truyén dir liéu 10Mbps v6i phuong phap CSMA/CD.
Pé CSMA/CD hoat dong, tram phai co kha nang do dugc xung dot trudce
khi toan frame dugc goi di trong mang. Néu toan frame duoc goi di ma
khong phét hién ra xung dot thi tram gia st 1a moi thir déu tot va huy ban
sao cua frame di va goi frame maoi di.

Kich thudc toi thléu cia mot frame Ethernet la 72 byte hay 576 bit.
Dé goi 576 bit vdi toc do truyen la ]UMbps can 57,6 micro gidy (576
bit/ IUMbps—ST 6). Trude khi goi di bit cudi cung, bit dau tién phai dén
duoc phan cudi cua mién xung dot va neu co xung dot, bo do phai phat
hién ra duge. Thc 1a trong thoi gian truyén 576 bit di, bo do phai phat
hién dugce xung dot, hay xung dot phai duoc phat hién trong thoi gian
57,5 micro giay, thoi gian nay du dé tin hiéu di dugc 5000 mét trong moi
treong truyén thong thuong (vi du nhu day xoan doi).

Pé c6 thé tang toc do truyén ma khong phai thay doi kich thude toi
thiéu cua frame thi phai giam thoi glan di mot hét vong. Véi toc do
lUGMbps thot gian nay con 5,76 micr6 giay (576/100Mbps). Tuc la
vung xung dot phai giam di 10 lan, tir 2500 mét xuong con 250 met. Diéu
nay khong co van de gi do hién nay viéc két ndi cac may tinh dé ban
(desktop) thuong khong qua 50 hay 100 mét quanh hub trung tam. Nhu
thé viing xung d6t chi con trong khoang tir 100 dén 200 mét.

Fast Ethernet 1a phién ban ctua Ethernet voi toe do truyén 100 Mbps
va khong thay d6i format cua frame, chi co thay doi trong 16p MAC la
toe do truyén dir li€u va vung xung dot (toc do truyén tang 10 lan va
ving xung dot giam di 10 lan).

Trong 16p vit 1y, cac didc trung ctia Fast Ethernet 1a cau hinh mang
hinh sao tuong tu 10Base-T, tuy nhién, dé twong thich dugc lop vat ly
véi nhiéu nguon tai nguyén, IEEE da thiét ké hai hang muc cho Fast
Ethernet 1a 100Base-X va 100Base-T4. Hang muc dau tién dung hai cap
gitra tram va hub, hang muc th{r hai dung bon cap. 100Base-X tu chia ra
thanh hai dang 100Base-TX va 100Base-FX.
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Fast Ethemet

100Base-X I 100Base-T4 I
| | 4 pairs of UTP

[00Base-TX l 100Base-FX I

2 pairs of UTP or STP 2 aptical fibers

Hinh 12.47
100Base-TX

Thiét ké nay dung hai chuan cap: hai déi cap xoan khong boc
(unshielded twisted pair UTP) va hai d6i cip xoin c6 boc (shielded
twisted pair STP). Mot cap duoc dung dé mang cac frame tu tram dén
hub va cdp con lai mang frame tir hub dén tram. Ma hoa dung 4B/5B dé
hoat dong dugc o 100Mbps, signaling dung NRZ-I, cu ly hoat dong nho
hon 100 mét.

%
Two category 5 U'ﬁ}m STP

L@ ==

4B/5B encoding, NRZ-1 signaling
Station g Hub or swilch

s —

Hinh 12.48
100Base-FX

Thiét ké nay dung hai sg1 cap quang, mot dé mang frame tir tram
dén hub va mot mang frame tr hub dén tram. Encoding ding 4B/5B va
signaling dung NRZ-I, cu ly tir tram dén hub khong 1én hon 2000 mét.

2000 meters

Two optical fibers |

Station 4B/5B cncoding, NRZ-1 signhaling

Hub or switch

Hinh 12.49
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100Base-T4

Thiét ké ndy nham tranh noi day lai (rewiring). Can ba dén niam cap day
theo chuan 3 (voice grade) UTP loai 4, thuong dung cho cap dién thoai thong
thuong. Hai trong bon cap van hanh theo hai chiéu, hai cap dung mét chiéu.
Tirc 14, trong mdi chiéu, dong thoi c6 ba cap day duoc ding mang dir liéu. Do
cap thoai thong thuong khong truyén t6i tbe do 100Mbps, nén tiéu chuan nay
chia dir liéu thanh ba dong 33,66 Mbps. Nham giam téc do baud, ta ding mot
phuong phap goi 1a 8B/6T (eight binary/six ternary) nham truyén mdi block 8
bit trong 6 baud vé1 ba muc dién ap (duong, zero va am).

100 msecters
-
+J
Four category 3or SUTP .
L& =
Staton SBIET encoding -
: . Hub v switch
a. Scheme
[ - i 0 b - 0
Transmit 000010140
Receive -
b. Use of four UTP pairs ¢. Example of 8B/6T encoding
Hinh 12.50

12.3.3 Gigabit Ethernet

Gigabit Ethernet ¢6 toc d6 truyén 1én dén 1000 Mbps hay 1Gbps.
Giong nhu trude, 16p MAC va phuong thirc truy cip khong doi nhung
vung xung dot duoc giam di. Lop vat ly — moi truong truyen va hé thong
ma hoa déu thay doi. Gigabit Ethernet dugc th1et ké chu yéu cho cap
quang, tuy nhién protocol khong han ché cap xoan doi. Giagabit Ethernet
thuong duoc dung lam backbone cho mang Fast Ethernet.

1 Gibps swiich

I Gbhps vunk I Gbhps trunk

100 Mbps

10 Mbps
[ s wilch

Hinh 12.51
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Co6 bon thiét ké dung cho Giga Ethernet 1a 1000Base-LX,
1000Base-SX, 1000Base-CX va 1000Base-T. Ma hoa dung 8B/10, tirc la
tirng nhom 8 bit dugc nhdém thanh nhom 10 bit.

Feature | 1000Base-SX | 1000Base-LX | 1000Base-CX | 1000Base-T
Medium |Optical fiber Optical fiber STP UTP
(multimode) (multi or single
mode)
Signal |Short-wave Long-wave Electrical Electrical
laser laser
Max 550 m 550 m 25 m 25
distance (multimode)
5000 m (single
mode)
12.3.4 Token Bus

Mang cuc bo co cac ung dung truc tlep trong xi nghiép san Xuat tu
dong va diéu khlen qua trinh, trong do6 cac nut la cac may tinh diéu khién
qua trinh san xuat. Trong dang Gmg dung nay, yéu cau quan trong 1a qua
trinh xur ly trong tho1 gian thye va thoi glan tré 1a bé nhat. Qua trinh xur ly
can co cung tuc d6 trong khi cac doi twong lai di chuyén trong day
chuyén san xuat. Ethernet (IEEE 802.3) khong phai la mot giao thirc
thich hop cho muc dich nay do xuat hién nhiéu xung dot khong tién dinh
va thoi gian tré cua ban tin goi tr trung tAm diéu khién dén cac may tinh
doc theo diy chuyén ciing khong cé cung thoi gian tré. Token Ring
(IEEE 802.5) ciing chua phai 12 mot giao thirc thich hop do cau tric cua
day chuyén san xuét thuong c6 dang bus chir khong phai la dang vong.

Token Bus (IEEE 802.4) phdi hop céc tinh ning ctia Etheret va vong
Token. Chuan nay dung cau hinh vt 1y cua Ethernet (cau triic bus) véi kha
nang khong bi xung dot cia vong Token (dung thoi gian tré dinh trude dugc).
Token Bus la dang bus vat Iy van hanh nhu mét vong ludn 1y dung Token.

Cac tram duogc td chic vé mat ludn Iy nhu mot vong. Mot Token
duoc truyén qua cac tram. Néu mét tram can truyén dir liéu thi can phai
doi cho dén khi bit gilt dugc Token, tuy nhién, cac tram lai thong tin voi
nhau qua mot bus chung nhu trong truong hop cua Ethernet.

Token Bus duoc gi01 han trong tu dong hoa xi nghiép va diéu khién
qua trinh va chua dugc ing dung thuong mai vao thong tin s6. Pong thoi
chi tiét vé hoat dong ctia hé thong nay rat phirc tap.
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12.3.5 Token Ring

Mang nay dung co ché tuong tu nhu Ethernet la CSMA/CD nén c6
thé bi 161 va xung dot. Cac tram co thé phai cb go1 dur licu di nhiéu lan
trude khi ¢ thé dua dugc thcmg tin vao mang. Diéu nay tao nén cac thoi
gian tri hoan khong xac dinh va lam cho luu thong tro nén nang né. Chua
¢6 phuong phap nao du bao dugc xung dot xuat hién khi nao hodc thoi
gian tré do nhiéu tram déu c6 gdi tin di cting mot lic.

Vong Token giai quyét bai toan nay bang cach yéu cau cac tram lan
luot goi dir lidu. Moi tram chi co thé goi tin Khi dén luot cua minh va chi
c6 thé goi di mot frame. Co ché didu phdi hoat dong nay goi 1a Token
Passing. Token la mét frame dugc luan chuyén vong qua cic tram, moi
tram chi ¢ thé g01 tin khi da so hiru duoc Token.

12.3.5.1 Phwong phap truy cap: Token Passing

A

& iz
.

a. Token is travelling along the ring, b. Saton A captures the oken and
sends its data to D

JCt i)

c. Sattion D copies the frame and d. Station A receives the frame and
sends the data back to the ring releases the woken

Hinh 12.52

Thong thuong, khi Token da dugc tha ra thi tram ké trong vf:nng
cung dir liéu dong vai tro chiu trach nhiém vé vong. Tuy nhién, theo md
hinh IEEE 802.5 thi van c6 kha ning khac: Token dang giir c6 thé dugc
danh cho mét tram dang chd goi tin bat chap vi tri clia tram trong vong.
Mobi tram c6 ma uu tién riéng, khi Token di qua, tram dang cho goi tin ¢6
thé danh quyen gitr Token bang cach nhap ma s6 wu tién ciia minh vao
truong diéu khién truy xuat (access control field AC) cua Token hay vao
frame dir liéu. Tram c¢6 mirc vu tién cao ¢6 thé loai quyén ctia mirc uu
tién thap hon va thay thé minh vao. Trong mang c6 cac tram dong quyén,
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co ché phuc vu la dén trude thi phuc vu truoc. Nho co ché nay, tram da
dang ky ¢6 co hoi goi tin ngay khi Token trong.

12.3.5.2 Gi6i han vé thoi gian

Pé cho 16 trinh chuyén dong duoc, Token Ring quy dinh giéi han
thot gian su dung quyén cua cac tram. Mot starting delimiter (truong dau
tién cua Token hay cua data frame) phai dén mdi tram trong mét khoang
thot gian quy dinh (thuong la 10ms). Noi cach khac, moi tram nhan duoc
ban tin trong mot thoi khoang nhét dinh.

12.3.5.3 Giam sat cac tram

Nhiéu kho khan co thé giy anh huong dén hoat dong cua mang
Token Ring ching han mot tram c6 thé quén khong chuyen Token cho
tram ké, hay Token bi nhiéu huy hoai. Nham giai quyét van dé nay, mot
tram trong mang > dugce phan cong lam giam sat tram. Giam sat sé thiét lap
thoi gian cho moi bude chuyén Token, néu Token khong xuat hién theo
dung thoi gian quy dinh, giam sat xem la Token da bi pha huy va tao ra
Token mdi roi dua vao mang vong.

Giam sat bao vé chong lai hién twgng chay vong lién tuc
(perpetually recirculating) cua frame dir licu bang cach thiét lap mot bit
trong truong AC ctiia moi frame. Khi mot frame di qua, bo giam sat kiém
tra trudng trang thai (status). Néu thay bit trang thai da duoc thiét lap,
giam sat biét 1a g01 dang chay vong quanh mang va can duoc loai bo.
Giam sat s& huy frame nay va dua Token méi vao trong mang, néu giam
sat khong dam nhéan duogc vai tro nay, mét tram khac, dong vai tro du
phong, sé tiép tuc cong viéc giam sat.

12.3.5.4 Pinh dia chi (addressing)

Token Ring dung 6 byte dia chi duoc in vao card NIC tuong tu nhu
dia chi Ethernet.

12.3.5.5 Cac dic tinh vé dién

Signaling: Token Ring dung phuong phap ma hoa Manchester vi
sai.

~ Toc d6 dit liéu: Token Ring hé trg toc do dit liéu 1én dén 16 Mbps
(téc do ban dau la 4 Mbps).

12.3.5.6 Format Khung (frame format)

Giao thirc Token Ring déc trung ba dang frame: dit liéu/dicu khién,
Tokenva abort. Token va frame abort déu 1a dang khung dur li¢u/ diéu
khién rat gon.
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PDU |DSAP | SSAP| Control Information

sSD AC FC Destination Source Data CRC | ED FS
address address
| byte | byte | byte  2-0 bytes 2-6 bytes  Up 10 4500 bytes 4 bytes | byte 1 byte

Data/Command

5D Startdebmiter (flag)

AC Access control (priority) 5D | AC ED SD ED
FC Frame control (frame type) ]
ED  End delimiter (flag) Token Abort

FS Frame status

Hinh 12.53
a. Frame dir liéu/diéu khién (Data/Command Frame)

Trong Token Ring, cac frame data/command chi la mot trong ba dang
frame ¢6 thé mang PDU va la frame duy nhat dugc dinh dia chi dén cac
dich. Frame nay c6 thé mang dir lidu ciia ngudi dung hay cac 1énh quan 1y.

Chin truong cua frame nay la start delimiter (SD), diéu khién truy
cap (Access Control AC), diéu khién khung (Frame Control FC), dia chi
dich (Destination Address DA), dia chi ngudn (Source Address SA),
khung PDU 802.2, CRC, end delimiter (End Delimiter ED) va frame
trang thai (Frame Status FS).

Start Delimiter (SD)
J|K|QJIJ|K]|OJD]O SD JIK|1]J]K]I

\ Frame
Priocity Reservation AC copied
““
Address
Type Special information FC recognized

Hinh 12.54

Truong dau tién cua frame data/command 1a SD, dai mét byte va
duoc dung dé canh bao tram thu 1a c6 frame dén cling nhu tao dong bo.
Truong nay twong tu nhu truong flag cua HDLC Cac vi pham J va K
duoc tao ra tai 16p vat 1y va nam trong mdi start delimiter dé bao dam
tinh transparency cta trudng data. Theo cach ndy nhom bit SD xuat hién
trong truong dir liéu khong duge xem 13 phan start cia frame méi. Cac vi
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pham nay duoc tao ra bang cach thay doi cac mau ma hoa trong thoi
khoang bit. Trong ma Manchester vi sai, méi bit ¢ hai transition, mot tai
luc bat dau va mot tai phan gitta. Trong phan vi pham J, hai transition
nay déu bi loai bo, trong vi pham K, cac transition ¢ gitra bi loai bo.

Diéu khién truy cap (Access Control )

Truong AC gébm mét byte va nim trong bon trudng con. Ba bit dau
la truong wu tién (priority). Bon bit ké 1a Token bit va duge thiét lap
nhim cho biét frame la frame data/command chir khéng phai 1a Token
hay frame Abort (bo ngang). Tiép theo bit Token 1a bit monitor (giam
sat). Ba bit cudi ciing 13 truong du trir cac thé duoc thiét 1ap khi mot tram
mudn tham gia vao vong.

Frame diéu khién (Frame Control)

Truong FC dai mot byte va gom hai trudng. Truong dau 1a trudng
| bit nham cho biét dang cua thong tin chira trong PDU (d6 1a thong tin
vé diéu khién hay 1a dir liéu). Truong tht hai dung 7 bit con lai va chira
thong tin dung trong vong Token luan ly (chﬁng han phuong thuc su
dung thong tin trong truong AC).

Dia chi dich (Destination Address)

Truong DA dai tir hai dén sau byte chira dia chi vat ly cua dia chi ban
tin cho tram dich ké tlep Néu dia chi cudi cung nam trong mot mang khac
thi DA 1a dia chi router cua duong dén mang LAN can dén. Néu dia chi nay
nam trong mang hién htru thi DA la dia chi vat 1y cua tram dich dén.

Dia chi nguon (Source Address)

Truong SA gf::m tir hai dén sau byte va chira dia chi vat ly cua tram
go1 tin. Neu dia chi dén cua goéi nam trong cung mot tram thi SA la dia
chi tram goc. Neu go1 phai di chuyén ra khoi mang thi SA 1a dia chi vat
Iy cta router gan nhat.

Dir liéu

Dung trudng tht sau, co thé dai dén 4500 byte va chira dung PDU.
Frame Token Ring khong chira PDU hay truong type.

CRC
Truong CRC dai bon byte va chira chudi phat hién 16i CRC-32.
End Delimiter (ED)

Truong ED la truong flag thir hai dung mot byte cho biét doan cudi
cia data goi di va thong tin vé diéu khién. Tuong tu nhu trong SD,
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trudong nay thay doi trong 16p vat 1y bao gom cac vi pham J va K. Cac vi
pham nay la can thiét nham bao dam la chudi bit trong truong dir licu
khong bi bd thu hiéu 1am Ia ED.

Frame trang thai (Frame Status)

Byte cudi cua frame la truong FS. May thu c6 thé thiét lap truong
nay nhim cho biét la truong da dugc doc, hay bg giam sat lap nham cho
biét 1a frame da sin sang trén mang vong. Truong nay khong phai la
tredong xac nhan nhung c¢6 muc dich cho by phat biét 1a bd thu da sao
chép xong frame nén c¢6 thé huy duoc roi.

Trudng nay chtra hai phan thong tin 1 bit: dia chi nhan ra dugc
(address recognized) va frame copied. Céc bit nay dén tir phan dau cua
truong va duoc lap lai tai bit thir nam va tha sau. Viée lap lai nay nham
muc dich ngin ngtra 16i va can thiét do trudong chira cac thong tin duoc
chen vao sau khi frame da ro1 khoi tram phat.

b. Token Frame

Token Frames thuc su la frame giir cho (placeholder) va frame du
trir (reservation), gom ba truomg: SD, AC va ED. Truong SD cho biét 1a
frame dang tdi, truong AC cho biét la frame 1a Token va bao gom céc
trudng wu tién (priority) va truong du trit (reservation), trudng ED théng
bao phan cudi ctia frame.

¢. Abort Frame

Frame Abort khong chira thong tin gi hét, ma chi nham bat dau va
cham dut delimiter. Frame nay c0 thé duoc b phat tao nén nham cham
dirt qué trinh truyén ctia minh (vi bat ctr 1y do gi) hay do bo giam sat lap
nham loc bo théng tin cii ra khoi mang.

12.3.6 THIET LAP (IMPLEMENTATION)
Ring
Token Ring gom nhiéu doan day 150 Ohm, 14 cic diy xoan doi

mic nodi dudi nhau tao vong véi dong luu thong mot chiéu. Trong d6 mdi
tram tu tai tao frame.

Node Node

Node

Node Ring
L - J
Node Node

Hinh 12.55
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Switch

iz
Station lobe cable 9-wire

:.; 9-pin conector
Hl

Ring | —J Ring

Aummanc qwnch

m \5_: M | |
i | st e
Inserted mode Bypassed mode

Hinh 12.56

Can phai c6 bd {:huyén mach tu dong dé giai quyét qua trinh luu
thong trong toan mang,. Moi tram NIC trong mang dugc két nm dung
cap chin day tai cac cong vao va cung ra. Ding cap chin day két ni NIC
vGi chuyén mach (switch), trong do bon soi dung cho dir liéu va nim soi
duoc dung diéu khién chuyén mach (nham dwa vao hay loai ra mot tram).

Multistation Access Unit (don vi truy cap nhiéu tram)

Trong thuc té, cic chuyén mach tu dong don dugc két ndi véi hub
dugce goi 1a MAU. Mot MAU ¢6 thé hé tro tdi da chin tram. Nhin tir
ngoai, hé thong trong gidng nhu mang sao véi MAU ¢ gitra, tuy thuc té
do lai la mang vong.

T

NS ol N

Hinh 12.57
12.3.7 FDDI

Fiber Distributed Data Interface (FDDI) 1a giao thirc mang LAN do
ANSI va ITU-T (ITU-T X.3) chuan hoéa. Giao thirc nay ho tro toc do dir
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liéu dén 100 Mbps va cung cap mang toc do cao thay cho Ethernet va
Token Ring. Ban dau g }:,1210 thiuc FDDI dugc dung cho cap quang, sau nay
c6 thé dung truyén cho cap dong, chuan nay goi 1a CDDI (C: Copper).

12.3.7.1 Phuwong phap truy ciap: Token Passing

Trong FDDI, truy cap bi gi¢i han boi thoi gian. Trong thoi gian cho
phép, mgt tram cé thé goi bao nhi€u frame ciing dugce vo1 yéu cau la cac
thong tin trong thot gian thue phai dugc chuyén di trude.

D¢ thuc hién co che nay, FDDI chia thanh hai dang frame dir liéu:
dong bo (S-Frame) cho cac thong tin lien quan thoi gian thyc va khong
dong bo (A-Frame) cho cac thong tin khac.

Moi tram khi git Token thi phai goi S-Frame di trude sau d6 mai
go1 A-Frame.

12.3.7.2 Time Register

FDDI c6 ba thanh ghi thoi gian dé dicu khién luu chuyén Token va
phan phm co hoi két nbi mang cho cac nat. Gia tr1 thanh ghi duoc thiét
lap khi vong duogc khai tao va khong thay d6i trong qua trinh van hanh.
Cac thanh ghi nay dugc goi la SA (Synchronous Allocation), TTRT
(Target Token Rotation Time)va AMT (Absolute Maximum Time).

Synchronuos Allocation (SA): Xac dinh thoi gian cho phép moi
tram goi1 dir licu dong bg. Cac gia tri nay khac nhau cho tirng tram.

Target Token Rotation Time (TTRT): Cho biét thoi gian trung binh
dé Token di chuyén 1 lan trong vong. Gié tri thuc c6 thé 16n hon hay bé
hon tri trung binh nay.

Absolute Maximum Time (AMT): C6 gia tri hai lan gia tri cua
TTRT.

Timer

Token rotation timer (TRT) va Token holding timer (THT).
12.3.7.3 Station Procedure

Khi Token dén, moi tram thuc hién cac thu tuc sau:

- THT duoc thiét lap bﬁing tri sai biét gitta TTRT va TRT
(THT=TTRT-TRT).

- TRT duoc reset vé khong (TRT=0).

- Tram go1 di cac dir li¢u dong bo.
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- Tram goi di cac dir liéu khong dong bo trong thoi gian ma THT
con ¢ gia tri duong.
Vidu

Hinh 12.58

Hinh vé& trén va bang bén dudi cho thay phuong thic FDDI truy
cap mang. Dé don gian, vi du nay chi minh hoa Vol bdn tram va dung gia
dinh sau: TTRT 1a 30 don vi thoi gian, thoi gian can thiét dé Token di tir
tram nay sang tram khéc 1a 1 don vi thoi gian, moi tram dugc phép moi
lan goi hai don vi dir liéu dong bo va mdi tram co nhiéu dir liéu khong
ddng bo can goi di (chd ¢ bd dém).

Trong vong 0, Token di tir tram nay sang tram khac, moi tram thiét
lap TRT 14 0 va khong c6 dit lidu duoc truyén trong vong nay.

Trong v(mg I, tram 1 nhan Token tai thoi gian 4 (tai vong I,
TRT da 1a 0, can 4 don vi thoi gian dé Token c6 thé tro vé lai). THT
duoc set & 26 (THT = TTRT - TRT = 30 — 4 = 26). TRT dugc reset vé
0. Bay gio, tram 1 goi hai don vi dr li¢u twong duong cua dir liu
dnng bo. THT giam xudng con 24 (26 — 2 = 24) nén tram 1 c¢6 thé goi
24 don vi dir liéu tuong dwong cua dir liéu khong dong bo.

Trong cung moét vong, tram 2 thuc hién cung thu tuc nhu trén.
Thoi gian ma Token dén bay gio 1a 31 vi Token dén tram 1 & thoi gian
4, can 26 don vi thoi gian (2 cho dir liéu dong bo va 24 cho dir liéu
khong dong bd) va can c¢6 1 don vi thoi gian dé di vong giira cac tram
(4+26+1 = 31).

Chu ¥ 14 thoi gian cho phép khéng dong bd hau nhu bang thoi gian
phan bé gitra cac tram. Trong vong 1, tram 1 ¢6 co hoi goi 24 don vi thoi
gian tuong dwong cua dir liéu khong dong bd, nhung cac tram khéc
khong c6 duoc co hoi nay. Tuy nhién, tai vong 2, 3 va 4, tram 1 khong
con dac quyén nay nira va cac tram khac (mdi vong mot tram) cé co hoi
dé goi. Trong vong 2, tram 2 goi 16; trong vong 3, tram 3 goi 16 va trong
vong 4, tram 5 goi 16.
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Round

Station 1

Station 2

Station 3

Station 4

Arriving Time: 0
TRT=0

Arriving Time: 1
TRT =0

Arriving Time: 2
TRT=0

Arriving Time: 3
TRT=0

Arriving Time: 4
TRT is now 4
THT=30-4=26
TRT =0

Syn Data: 2

THT is now 24
Asyn Data: 24

Arriving Time: 31
TRT is now 30
THT=30-30=0
TRT =0

Syn Data: 2

THT is now — 2
Asyn Data: 0

Arriving Time: 34
TRT 1s now 32
THT=30-32=-2
TRT =0

Syn Data: 2

THT is now — 4
Asyn Data: 0

Arriving Time: 37
TRT is now 34
THT=30-34=-4
TRT =0

Syn Data: 2

THT is now — 6
Asyn Data: 0

2 |Arriving Time: 40 |Arriving Time: 43 | Arriving Time: 62 | Arriving Time: 65
TRT is now 36 TRT is now 12 TRT is now 28 TRT is now 28
THT=30-36=—6 |THT=30-12=18 |THT=30-28=2 |THT=30-28=2
TRT =0 TRT =0 TRT =0 TRT =10
Syn Data: 2 Syn Data: 2 Syn Data: 2 Syn Data: 2
THT is now — 8 THT is now 16 THT 1s now 0 THT is now 0
Asyn Data: 0 Asyn Data: 16 Asyn Data: 0 Asyn Data: 0

3 |Arriving Time: 68 |[Arriving Time: 71 | Arriving Time: 74 | Arriving Time: 93
TRT is now 28 TRT is now 28 TRT is now 12 TRT is now 28
THT=30-28=2 |THT=30-28=2 |THT=30-12=18 |THT=30-28=2
TRT =0 TRT =0 TRT =0 TRT =0
Syn Data; 2 Syn Data: 2 Syn Data: 2 Syn Data: 2
THT 1s now 0 THT is now 0 THT is now 16 THT is now 0
Asyn Data: 0 Asyn Data: 0 Asyn Data: 16 Asyn Data: 0

4 Arriving Time: 96 |Arriving Time: 99 | Arriving Time: 102 | Arriving Time: 105

TRT is now 28
THT =30-28=2
TRT =0

Syn Data: 2

THT is now 0
Asyn Data: 0

TRT is now 28
THT=30-28=2
TRT =0

Syn Data: 2

THT 1s now 0
Asyn Data: 0

TRT is now 28
THT =30-28=2
TRT =0

Syn Data: 2

THT 15 now 0
Asyn Data: 0

TRT is now 12
THT=30-12=18
TRT =10

Syn Data: 2

THT is now 16
Asyn Data: 16

12.3.7.4 Dinh dia chi (Addressing)
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FDDI dung sau byte dia chi dugc in vao card NIC tuong tu nhu
treong hop dia chi trén Ethernet.

12.3.7.5 Cac dic tinh vé dién
Signaling

FDDI dung phuong phap ma hoa déc biét go1 4B/5B. Trong h¢ nay,
moi doan bon bit duoc thay bang ma nam bit trudc khi ma hdéa NRZ-1.

0 1 | I 0 0 0 I

Time
¥

Hinh 12.59

Ly do la mac du NRZ-I dd cung cap du kha ning dong b trong cac
truong hop thong thudong nhung may phat va may thu c6 thé bi mét dong
bo khi chudi bit 1a chudi bit 0 qua dai. Ma héa 4B/5B chuye:n cac doan
bon bit thanh cac don vi nam bit chira khong qua hai bit 0 trong mdi don
vi, 16 t0 hop bdn bit duoc dit tén theo cdc mau nim bit nham biéu dién
chiing. Cac mau nam bit nay da duoc chon lua ki dé khong c6 kha ning
xuat hién qua ba bit 0 trong mau.

Ma hoa 4B/5B
Data Encoded Data Encoded
Sequence Sequence Sequence Sequence
0000 11110 1000 10010
0001 01001 1001 10011
0010 10100 1010 10110
0011 10101 1011 10111
0100 01010 1100 11010
0101 01011 1101 11011
0110 01110 1110 11100
0111 01111 1111 11101

4B/5B control symbols: Cac mau nam bit khong dugc dung dé biéu
dién cadc mau bon bit 1a: trudng SD chia cac ma J, K va truong ED chira
ky tu TT. Pé bao dam 13 cac ma diéu khién nay khong gay anh huong
dén tinh dnng bod cua transparency, nha thiét ké dic trung cac mau bit
khong thé xuat hién trong trudong dir lidu. Ngoai ra, thit bic cua chiing
cting duoc diéu khién nham £101 han s6 mau bit tuﬁn tu ¢o thé xuat hién.
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Ky tu K luén duoc ky tu J tiép theo, con ky tu H thi khong bao gid ¢ ky
tu R di theo.

Control Symbol Encoded Sequence
Q (Quiet) 00000
I (Idle) 11111
H (Halt) 00100
J (Used in start delimiter) 11000
K (Used in start delimiter) 10001
T (Used in end delimiter) 01101
S (Set) 11001
R (Reset) 00111

Toc dd dir liéu: 1én dén 100 Mbps.
12.3.7.6 Format Frames

Chuan FDDI chia chirc ning truyén dan thanh bdn glao thuc:
physical medium dependence (PMD), physical (PHY), media access
control (MAC) va logical link control (LLC) twong thich véi cac 16p vat
Iy va két noi dir liéu trogn moé hinh OSI. Ngoai ra, trong chuan nay con
¢6 giao thirc thit nam dung dé quan ly tram.

Logical Link Control
Lop LLC tuong tu nhu trong giao thuc IEEE 802.2

Logical link control
LLC
Media access control
Data link MAC

Station
Management

Physical
PHY

Physical medium dependent
Physical PMD

Hinh 12.60

Media Access Control

Lop MAC cua FDDI dugc dinh nghia nhu trong Token Ring. Miéc
du c6 cac churc nang tuong tu, [6p MAC cua FDDI tu than da du khac dé
bao dam tinh doc 1ap trong moi truong.
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Mbi frame dugc dan trudce bang 16 ky tu rdi, tong cong 1a 64 bit, dé
khoi tao dong bg cho xung dong hoé may thu.

Cac truong frame: co 8 truong frame trong FDDILL

SD (Start delimiter): Byte thit nhat cua truong la frame starting
flag. Tuong tu nhu trong Token Ring, cac bit dugc thay bing
cac ma diéu khién trong l6p vat ly (vi pham: violations) J va K
(chudi nam bit dwoc dung dé biéu dién J va K).

FC (Frame control): Byte nhan dang loai frame.

Pia chi: Hai truong tlep theo 14 dia chi dich va dia chi nguon.
MOi dia chi dai tir hai dén sau byte.

Dii liéu: M6i frame dir liéu co thé mang dén 4.500 byte dir liéu
CRC: FDDI dung CRC chuan IEEE gom bon bit,

ED (End delimiter): Truong gdom bon bit nam trong frame dir
liédu hodc mot byte khi nam trong frame Token. Gia tri nay
thay doi trong 16p vt Iy: dung mét ky hiéu vi pham T trong
frame data/command hoac hai ky hiéu T trong frame Token.

FS (Frame status): Truong FS trong FDDI tuong tu nhu trong
Token Ring, nam trong frame data/command va dai 1,5 byte.
5D  Startdelimiter (flag)

FC Frame control (frame type)
ED  End delimiter (flag)

SD | AC ED CRC Cyclic redundancy check
1 | | FS Frame status
Tokit LLC data unit
DSAP| SSAP| CNTR Information
sD |FC Destination Source 0-4500 bytes CRC ED Fs
address address

1 byte 1 byte 2-6 bytes 2-6 bytes Data/Command 4 bytes 0.5 byte 1.5 bytes

-
Hinh 12.30
. ”
12.3.7.7 Thiet lap

Viéc thiét lap dirén ra tai l{ir]? Physical Medium Dependent (PMD).
PMD dinh nghia cac két n6i can thiét va cac thiét bi dién fur. Dac tinh cua lop
nay phu thudc vao moi trrdng truyén 1a cap quang hay day dong.

Dual Ring (vong d6i ngiu)

Trong hau hét céac truong hop, du hi¢u truyén duoc ndi véi mang
chinh, mang phuy chi dugc cung cap khi mang chinh bi hong héc, luc do
mang phu dugc tac dong dé truyén dir liéu va duy tri dich vu.
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332

Primary ring
-

MNode Node

™ s '\,
Mode MNode
.1"..'- -".‘I-.:l
—— Mode MNode
e
Secondary ring
Hinh 12.31
Primary ring

Mode

Secondary rmg

Hinh 12.32

Node: FDDI dinh nghia ba dang nut: Dual Attachment Station (DAS),
Single Attachment Station (SAS) va Dual Attachment Concentrator (DAC).

DAS c¢6 hai MIC (goi 1a MIC A va MIC B) va duge két ndi
vong. Diéu nay doi hoi phai c6 mot NIC dat tién c6 hai ngd
vao va hai ngo ra, ca hai duoc mac thanh vong cho phép cai
thién d¢ tin cay va truyf:n dan, tuy nhién diéu nay chi thuc hién
duoc khi tram 6 che do on. Cac lm duoc thoat khi tram thuc
hién két ndi ngin mach tir so cap dén thir cip bing cach
chuycn tin hi¢u tu mot ngd vao dén ngd ra khac. Tuy nhién,
cac tram DAS chi c6 thé tao dugc cac chuyén mach nay khi &
ché do on.

SAS: hau hét cac tram, server va may tinh duoc ndi vdi vong &
che do don. Trong SAS chi c6 mot MIC (goi 1a MIC S), nhu
thé chi co thé noi véi mot vong. Tinh bén vimg duoc thuc hlen
nhd n6i SAS véi nut trung gian (duge goi 1a DAC) thay vi ndi
tryc tiép vao mang FDDI. Cau hinh nay cho phép mdi tram
dugc van hanh tor mot NIC don gian chi dung mot ngd vao va
mot ngé ra. DAC cung cap két néi cho dual ring. Cac tram
hong c6 thé dugc tit (off) va bypassing dé cho mang hoat dong
tot.

DAC nbi mot SAS véi dual ring. DAC cung cap wrapping
(chuyén luu théng tir mot vong sang vong khac nhim ngin mach
tram hong héc). DAC dung mét MIC M dé ndi voi SAS.
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12.3.8 So sanh
Ethernet tot khi truyén voi tai mic d6 thip nhung khong tot khi

tang tai do xuat hién xung dot va yéu cau truyén lai. Token Ring va

FDDI hoat dong tot vo1 moi truong dang tai mire thap hay mirc cao.

Hinh 12.33

MIC

w

¥

SAS

SAS

Network | Access Method | Signaling Data Rate Error
Control

Ethernet CSMA/CD Manchester 1.10 Mbps No
Fast CSMA/CD Several 100 Mbps No
Ethernet

Gigabit CSMA/CD Several 1 Gbps No
Ethernet

Token Ring| Token passing | Differential 4,16 Mbps|  Yes

Manchester

FDDI Token passing [4B/5B, NRZ-I 100 Mbps Yes

333



Chwong 12: Mang cuc bg

TU KHOA

1 Base5

10 Base-T

10 Base2

10 Base5

100Base-FX

100Base-T

100Base-T4

100Base-TX

Abort

Access Control Field (AC)
Attachment Unit Interface (AUI)
Baseband

Broadband

Carrier Sense Multiple Access (CSMA)

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

Cheapernet, Cheapnet

0 0 0O OO0 OO0 0O D OO D O O

Collision

Contention

Destination Address (DA)

Dual Attachment Concentrator (DAC)
Dual Attachment Station (DAS)
Ethernet

Fast Ethernet

Gigabit Ethernet

Fiber Distributed Data Interface (FDDI)
IEEE 802.1

I[EEE 802.2

IEEE 802.3

[EEE 802.4

0 0 OO0 OO O OO DOOO
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0 0 0 0D 00D OCO0000QCTOC CQO QO QU oOQQ oOOeQLoNO oNGOQeCCOoOQSOeoODOoQOT QOeEoOaeoDDQoeoCoaoDQoQoo

IEEE 802.5

IEEE Project 802
Internetworking

Local Area Network (LAN)
Logical Link Control (LLC)
Media Interface Connector (MIC)
Medium Access Control (MAC)
Medium Attachment Unit (MAU)
Monitor Station

Multiple Access (MA)
Multistation Access Unit (MAU)
Network Interface Card (NIC)
Preamble

Project 802

Protocol Data Unit (PDU)
Singgle Attachment Station (SAS)
Source Address (SA)

Star LAN

Start frame Delimiter (SDF)
Swithed Ethernet

Thick Ethernet

Thicknet

Thinnet

Token

Token Bus

Token Passing

Token Ring

Transceiver

Twisted Pair Ethernet

Vampire Tap
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336

TOM TAT

** Muc dich cua dé ‘ém IEEE 302 1:71‘ thiét l1ap chuan cho cac thiét bi
mang LAN tr nhiéu nguon san xuat khac nhau.

% D¢ an 802 chia 1ép két ndi dir lidu thanh hai 16p con:
Logical Link Control (LLC).
Medium Access Control (MAC).

“* LLC la 16p con phia trén va EIUHE nhau trong moi mang LAN.
Chirc nang LLC bao gﬂm diéu khlen luu lugng va kiém tra 16i. Dia
chi luan ly, thcmg tin diéu khién va dir liéu dén tir 16p trén duge
dong vao trong goi goi la don vi giao thire dit liéu (PDU).

“ Lop con MAC di_éu phdi cac nhiém vu két noi dir li¢u trong tung
mang LAN cu thé. Lop con MAC la do nha san xuat quy dinh va
tuy thudc tung dang mang LAN.,

“* C6 ba dang LAN dugc phan loai theo Project 802: Ethernet
(802.3), Token Bus (802.4), Token Ring (802.5).

“ CSMA/CD hoat dong nhu sau: Moi tram déu phai nghe ngong
duong day nham xac dinh duong day trong hay khong. Néu tmngp
thi bat dau truyén dit liéu. Néu xuat hién xung dot, nging truyén va
tlep tuc lai qua trinh tham do - goi.

** Swithed Ethernet, Fast Ethernet va GigaEthernet la cac Ethernet
duogc thiét [ap nham cai thién tinh nang va téc do truyén.

* Trong Swithched Ethernet, mot chuyén mach c6 thé huéng dudng
truyén dén dia chi dich, khong dung hub.

* Trong F ast Ethernet, toc do dir ]:1*.311 duoc gia tang 1én 100Mbps,
nhung mién xung dot thi giam xudng con 250 mét.
Bon thiét 1ap cua Fast Ethernet khac nhau trong dang méi trudng
truyén, so cap, mién xung dot va phuong phap ma hoa.

** Gigabit Ethernet, voi toc do truyén 1 Gbps, duoc dung lam
backbone két no1 voi Fast Ethernet.
Bon thiét 1p cta Gigabit Ethernet khac nhau vé nguodn tin hiu,
dang méi truong va mién xung dot.

X quen Bus (IEEE 802.f1) duoc dung trong tu dong hoa xi nghiép va
diéu khién qua trinh, két hop kha ndng cua Ethernet va Token Ring.
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¢+ Token Ring (IEEE 802.5) dung Token passing lam phuong tién
tham gia truyén trong mang.

« Chuyén mach trong Token Ring dugc dung trong don vi truy cap
nhiéu tram (multistation access unit MAU).

Nam gitr duge mot frame goi 1a Token cho phép tram dugce goi mot
frame dir liéu.

Trong Token Ring, mét frame dugc di chuyén tr nut sang nut,
duoc tai tao ta1 mo1 nat, cho dén khi dat dén dich.

“* FDDI (fiber distributed c!ata interf:ace) la giao thirc mang LAN
dung cho cap quang, voi toc do truyén 100 Mbps.

FDDI bao gom vong so cap dé truyén dir liéu va vong thir cap dé
ho tro khi ¢6 hong hoc.

% MIC (Media interface connector) 1a thiét bi két ndi voi mang vong
FDDI d61 ngau voi nat.

“* DAS (Dual attachment station) la nat ¢6 hai MIC.

*» SAS (Single attachment station) la nut vai mot MIC. SAS phai noi
vl vong FDDI dung DAC (dual attachment concentrator).
«% FDDI mé ta giao thirc cho 16p vat 1y va lép két ndi dit liéu.

% Lop két ndi dir liéu FDDI bao gom 16p con LLC (twong tu nhu
IEEE Project 802.2) va 16p con MAC (tuong ty nhu IEEE Project
802.5).

** Trong lop vat ly, FDDI dung phuong phap ma hoa 4B/5B nham
chuyén do1 bon bit thanh nam bit.

“ 4B/5B nham bao dam khong thé xuat hién ba bit 0 lién tiép trong
giao thuc FDDI nham giai quyet bai toan dong bo khi ¢6 nhiéu so
bit 0 trong phuong phap truyén NRZ-1.

 Trong giao thuc FDDI, s¢ hitu Token duoc kiém soat boi ba gia tri
thot gian va hai timer.
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12.
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14.

15.

16.

17.

18.

19.
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BAI TAP CHUONG 12

. CAU HOI ON TAP

Pinh nghia va giai thich vé 16p két ndi dit liéu trong IEEE Project
802. Tai sao phai chia 16p nay thanh cac lop con?

Giai thich vé CSMA/CD va cong dung. Hay cho biét phan nao trong
deé an 802 ¢o6 su dung CSMA/CD?

So sanh sy khac bi¢t gitra SSAP va DSAP trong PDU voi dia chi
nguon va dia chi dich cua frame MAC.

Giai thich tai sao trong PUD khong c6 cac truong vat 1y, flag hay CRC?
Pé an 802 nham giai quyét van dé gi trong mo hinh OSI?
So sanh cac frame trong Project 802.3 véi I-frame trong HDLC?

So sanh frame data/command trong Project 802.5 véi I-frame trong
HDLC?

Su khac bi¢t gitra Baseband va Broadband?

V1 tri cha transceiver trong cac chuan Base5, 10Base2 va 10Base-T?
Tranh chép la gi?

Cho biét wu diém ctua FDDI so véi Token Ring?

Tai sao khong cé truong AC trong frame 802.3?

Giai thich co ché SAS ¢6 thé truy cip ca so cap va thir cap?

Tai sao phuong phap ma 4B/5B bao dam dugc 1a khong c¢6 chudi
bon hay nhiéu hon sé bit 0 trong truomg dit liéu?

C6 bao nhiéu dang truyén dan duoc dung trong mang LAN?
Giai thich phuong thirc hoat dong ctia Token Ring?

Gia su c6 luong luu thong 1on trong ca hai dang mang LAN
CSMA/CD va Token Ring. Hay cho biét dang mang nao co thot gian
cho goi dir liéu lau hon?

Hay cho biét tai sao trong mang switched Ethernet it ¢6 xung dot
hon so vo1 mang Ethernet thong thuong?

Mién xung dot quan hé nhu thé nio véi téc dd bit trong mang
Ethernet thong thuong?
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20.

21.

Tai sao cu ly toi da gitra chuyén mach hay hub va tram trong
100Base-FX 1én hon so véoi 100Base-TX?

Cho biét toc do truyén cua mang Ethernet truyén thong, Fast
Ethernetva Gigabit Ethernet?

I1. CAU HOI TRAC NGHIEM

1.

Trong CSMA/CD, s6 1an xung dot sé ....... s0 v&i MA.

a. lon hon. c. bang.

b. it hon. d. hai lan.

Trong Ethernet, trudong dia chi ngudn trong MAC 1a dia chi nao?

a. Vatly gbc. c. Vat ly cua dich sip dén.
b. Vat ly trudce do. d. Cang dich vy goi gbc.

Truong tuong Ung véi frame preamble cua 802.3 [a frame .......
trong 802.5:

a. SD c. FC

b. AC d. FS

Cau hinh vat 1y dang sao duoc dung trong .......

a. 10BaseS c. 10Base-T

b. 10Base2 d. khoéng c6 hé nao.

10Base2 dung cap ....... ,con 10 Base5 dungcap .......
a. day dong truc day, day dong truc mong.

b. doi day xoan, day dong truc mong.

c. day dong truc mong, day dong truc day.

d. cap quang, diy dong truc mong.

10Base2 va 10Base5 khic nhau vé:

a. Dang dai tan tin hiéu

b. Cac truong trong frame 802.3

c. Chiéu dai segment t6i da

d. Toc do truyén dir liéu t6i da
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75

10.

11.

12.

13.

340

HE o c6 dic trung 1a cau hinh sao dung hub trung tdm va noi
daisy chaining.

a. 10Base5 c. 10Base-T

b. 10Base2 d. 1Base5

San pham cua 16p con LLC 1a:

a. Frame 802.3 c. PDU

b. Frame 802.5 d. Preamble

Tram giam sat trong chuan nao nham bao dam la chi c6 mot Token
dugc luu thong?

a. 802.3 c. FDDI

b. 802.5 d. Tét ca céc loai trén
Bo....... chira cac chuyén mach trong Token Ring.

a. NIC c. daundi 9 day

b. MAU d. transceiver

Tai tram cua Token Ring xay ra van dé gi?
a. Xem xét dia chi noi dén.

b. Tai tao cac frame.

c. Chuyén cic frame sang tram ké.

d. Cac cau trén déu dung.

Trong Token Ring, Token nam ¢ dau khi frame dir liéu dang luu
thong?

a. Tai tram thu.

b. Tai tram phat.

c. Luu thong trén vong.

d. Tat ca céc cau trén déu sai.

Trong Token Ring, khi frame da dén tram dich, chuyén gi xay ra?
a. Ban tin da duogc sao chép lai.

b. Bon bit trong goi dugce thay doi.

c. Ban tin bi 1ay khoi vong va dugc thay thé bang Token.

d. Cauavab.
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14.

15.

16.

17.

18.

19.

20.

21.

Hay cho biét chirc ning nao khong phai cua transceiver?

a. Truyén va nhan dir liéu.

b. Kiém tra dién ap duong day.

¢. Thém va bot cac header.

d. Phat hién xung dot.

Hay cho biét cac frame nao thudce chuan 802.5?

a. Token c. Data/command

b. Abort d. Céc ciu trén déu ding

Hay cho biét chl{ﬁn nao trong Du 4n 802 cung cip cac giao thirc
khong bi tranh chap?

a. 802.2 c. 802.5

b. 802.3 d. 802.6

Mang LAN nao c¢6 toc do dir liéu cao nhat?

a. 10Base5 c. Twisted pair Token Ring
b. 10Base-T d. FDDI

Mot thuat ngtr khac cua CSMA/CD va IEEE 802.3 la:

a. Ethernet c. FDDI

b. Token Ring d. Token Bus

IEEE Project 802 chia 16p két ndi dir liéu thanh 16p con ... trén va
l6pcon ....... dudi

a. LLC, MAC c. PDU, LLC

b. MAC, LLC d. HDLC, PDU

FDDI la viét tat cua:

a. Fast Data Delivery Interface

b. Fiber Distributed Data Interface

c. Fiber Distributed Digital Interface

d. Fast Distributed Data Interface

Trong FDDI, dit liéu thuong di chuyén trong:

a. Vong so cap. c. Hai vong.

b. Vong thir cap. d. Khong vong nao.
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22,

23.

24.

25.

26.

27.

28.

29.
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Muc dich chinh cua vong thir hai trong FDDI:
a. Néu vong so cap bi hong, vong thir cap hoat dong.

b. Néu vong so cap bi hong, vong so cap tao noé1 ngan mach véi
vong so cap dé hoat dong.

c. Vong thir cap lan luot thay ddi vong so cap trong truyén dit lidu.

d. Vong thur cap dung chuyén cac thong tin khan cap khi vong so
cap bi ban.

Dang nut ¢6 hat MIC va déu dugc ndi vao vong?

a. SAS c. DAC

b. DAS d. Caubvac

Dang nit nao chi ¢6 mot MIC va do d6 chi c¢6 thé ndi voi mot vong?
a. SAS c. DAC

b. DAS d. Cauavab

Giao thirc FDDI hoat dong trong 16p nao cua mo hinh OSI?

a. Vitly c. Mang

b. Két ndi dir li¢u d. Cauavab

Trudng nao trong frame MAC cua giao thirc FDDI ¢6 thé thay doi
duoc?

a. Preamble c. Truong dir licu
b. Truong dia chi d. Caubvac
Chudi s6 nao khong thudc nhém chudi 4B/5B?

a. 1110001010 ¢. 1110001001
b. 1010001111 d. 1110000111

Mang nao ma mot frame chi co thé dén mot tram thay vi nhiéu tram?
a. Mang Ethernet truyén thong.

b. Switched Ethernet.

c. Token Ring.

d. Cauavab.

Mang nao ma frame dén tat ca cac tram?

a. Mang Ethernet truyén thong.
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30.

31.

al.

33.

34.

35.

36.

b. Switched Ethernet.

c. Token Ring.

d. Cauavab.

Mién xung dot 1a cu ly di chuyén dix liéu ....... gitra hai tram.

a. toi thiéu c. ao

b. t6i da d. Cauavab

Mién xung d6t cua Ethernet truyén thong 1a ....... met, con cua Fast
Ethernet 18 .o meét

a. 250; 250 ¢ 2:500::250

b. 250; 2.500 d. 2.500; 2.500

Trong mang Ethernet, néu thoi gian di chuyén qua mang ....... thi
mién xung dot .......

a. tang, giam c. giam, tang

b. giam, giam d. cac cau trén déu sai

Khac biét gitra 100Base-X va 100Base-T 1a o:
a. toc do truyén dir liéu.

b. topology.

c. format cac frame.

d. s6 luong cap ndi giira tram va hub.

Mang nao co cu ly tur tram dén hub 13 2000 mét?

a. 100Base-TX c. 100Base-T4

b. 100Base-FX d. 100Base-T1

Mang nao dung so dd ma hoa 8B/6T?

a. 100Base-TX c. 100Base-T4

b. 100Base-FX d. 100Base-T1

Gigabit Ethernet ¢ toc dd bit ....... hon so vo1 Fast Ethernet va
mién xung dot ....... hon

a. cao hon, cao hon G thﬁp hon, thfip hon

b. cao hon, thap hon d. thap hon, cao hon
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III. BAI TAP

1.

10.

11.

12.

13.

14.

Cho biét frame c6 kich thuéc bé nhat va frame c6 kich thuée 16n
nhat trong Ethernet?

Cho biét frame c6 kich thudc bé nhat va frame co kich thudc 16n
nhat trong Token Ring?

Cho biét ti s6 vé dir lidu hiru dung trén mot géi trong mot frame
Ethernet ngin nhat va dai nhat? Ti so trung binh la bao nhiéu?

Cho biét ti s6 ve dir liéu htru dung trén mot goi trong mot frame
Token Ring ngan nhat va dai nhat? Ti s6 trung binh la bao nhiéu?

Tai sao mot frame Ethernet nén ¢6 frame dit lidu bé nhat?

Gia str chiéu dai cua cap 10Base5 la 2500 mét va toc do lru}fén trong
cap dnng truc bang 60% tdc do anh sang (3.10 mfs) cho biét thoi
glan can thlct dé mot bit di tir dau nay dén dau cudi cua mang? (bo
qua yéu o tré trong cac thiét bi)

Dung dur li¢u trong bai tap 6, tim thoi gian toi da dé phat hién xung
dot. Truong hop xau nhat xuat hién khi dir ligu duge got tw mot dau
cua cap con xung dot lai xuat hién & phan cudi ciia mang (cha ¥ 1a
can co thoi gian dé tin hiéu di hét mot vong mang)

Cho hj_ét toc do dir liéu trong 10Base5 1a 10 Mbps, tim thoi gian can
thiét dé tao ra mot frame bé nhat? Minh hoa cach tinh toan?

Dung dir li¢u trong bai 7 va 8, tim kich thude toi thiéu ciia mot frame
phat hién xung dot dé Ethernet hoat dong dugc hiéu qua.

Gia su chiéu dai cua vong trong Token Ring la 1000 met va toc do
truyén trong diy doi xodan la 60% cua toc do anh sang (3.10°m/s),
cho bit thoi gian can thiét dé mot bit di chuyén hét vong?

Trong mang Token Ring 16 Mbps, chiéu dai cua Token 1a ba byte,
Hay cho biét thoi gian can thiét dé mot tram tao Token?

Pé mang vong Token Ring hoat dong tdt, bit dir liéu dau tién khong
nén tro lai noi da tao ra cho dén khi toan frame dugc hoan thanh. Do
Token ¢6 chiéu dai ba byte, cho biét chiéu dai toi thiéu cua vong dé
mang hoat dong dugc tot dung phuong phap Token passing? Dung
cac két qua cua bai 13 va 14.

Ma hoa dong bit 1101011011101111 dung phuong phap ma hoa
4B/5B

Cho biét ti s6 clia bit redundancy trong 4B/5B?
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15. Dung bang sau, so sanh cac frame Ethernet va Token Ring

Tinh nang

Ethernet

Token Ring

Preamble

SFD

SD

AC

FC

Dia chi dich

Dia chi nguon

Kich thudc dir liéu

CRC

ED
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CAC KHAI NIEM CO BAN
Cau hinh duong day

Topo mang

Ché d6 truyén dan

Céac dang mang

Lién mang

MO HINH OSI
Tong quan mé hinh OSI
Chire nang cua cac lop

TIN HIEU
Tin hiéu tuong tu

Tin hiéu so

MA HOA VA PIEU CHE
Chuyén d6i digital — digital

Chuyén d6i analog — digital

Chuyén doi digital — analog
Chuyén doi analog —analog

TRUYEN DU LIEU SO: GIAO DIEN VA

MODEM

Truyén dir liéu s6
Giao dién DTE — DCE
Céc chuén giao tiép
Giao dién EIA-232

Cac chuan giao dién khac

~] =1 W W

17
19

27
27
31

47
47
55

63
63
71
73
94

111

111
L3
114
114
121

347



6.3
6.4

CHUONG 7
7.1
1.2
73
7.4
7D

CHUONG 8
8.1
8.2
8.3
8.4
8.3
3.6
8.7
CHUONG 9
9.1
9.2
9.3
9.4
9.5
9.6
9.7

CHUONG 10
10.1
10.1.1
10.1.2
10.2

348

Modem
Modem 56k

MOI TRUONG TRUYEN DAN
Moi truong dinh hudéng

Moi truong khong dinh huong
T6n hao dudng truyén

Hiéu suat

So sanh cac moi truong truyén

GHEP KENH

Khai niém va phan loai

Ghép kénh phan chia theo tan s6
Ghép kénh phéan chia theo budc song
Ghép kénh phan chia theo thot gian
Ung dung cua ghép kénh

Puong diy thué bao so

FTTC

PHAT HIEN VA SUA LOI
Cac dang 16i

Phat hién 16i

VRC

LRC

CRC

Checksum

Stra 106

PIEU KHIEN KET NOI DU LIEU
Hang muc dudng day

ENQ/ACK

Poll/select

Piéu khién luu lugng

125
131

145
145
153
161
164
167

.19
179
180
182
182
191
198
200
217
217
218
219
221
224
230
232

243
243
244
245
248



10.2.1
10.2.2
10.3
10.3.1
10.3.2

CHUONG 11
11.1
11.2
11:2.1
11.2.2
11.3

CHUONG 12

12,

12.2

12.3
12.3.]
12.3.2
1233
12.3.4
12.3.5
12.3.6
12.3.7
12.3.8

Stop and Wait

Sliding Window

bicu khién 16i

Stop and Wait ARQ
Sliding Window ARQ

GIAO THUC KET NOI DU LIEU
Giao thtc khong dong bo

Giao thtrc dong bo

Cac giao thirc theo huong ky tu

Cac giao thirc theo huong bit

Th tuc truy cap két noi mang

MANG CUC BO
Pé an 802
Ethernet

Cac mang Ethernet khac
Switched Ethernet
Fast Ethernet
Gigabit Ethernet
Token Bus

Token Ring

Thiét lap

FDDI

So sanh

248
249
250
251
254

271
271
273
274
279
297

305
305
308
314
314
316
318
219
320
324
325
333

349



Giao trinh
KY THUAT TRUYEN SO LIEU

Nguyén Viét Hing — Nguyén Ngé Lam
Nguyén Van Phuc — Pang Phwéc Hai Trang

NHA XUAT BAN DAI HOC QUOC GIA TP HO CHi MINH
Khu pho 6, Phuéng Linh Trung, Quan Thi Birc, TPHCM
S6 3 Cong trwérng Qudc té, Quan 3, TP. HCM
PT:38239172- 38239170
Fax: 38 239 172

E-mail: vnuhp@ vnuhcm.edu.vn

&K

Chiu trach nhiém xuat ban
TS. HUYNH BA LAN

Té chire ban thao va chju trach nhiém vé téac quyén
TRUONG DAl HOC S PHAM KY THUAT TP. HCM
Bién tap
NGUYEN PU’'C MAI LAM
Stra ban in
THUY DUONG
Thiét ké bia
TRUONG PAI HOC SU PHAM KY THUAT TP. HCM

GT.01.KT (V) 155-2012/CXB/542-08/DPHQGTPHCM
PHQG.HCM-13

KTh.GT.238 -13 (T)

In 300 cudn khd 16 x 24cm, tai Cong ty TNHH In va Bao bi Hung
Phu. S6 ding ky ké hoach xudt ban: 155-2012/CXB/542-
08/DPHQGTPHCM. Quyét dinh xuét ban sb: 60/QP-PHQGTPHCM cap
ngay 08/04/2013 ctia Nha xuat ban PHQGTPHCM. In xong va np luu
chiéu Qui II nam 2013.



	page1.jpg
	page2.jpg
	page3.jpg
	page4.jpg
	page5.jpg
	page6.jpg
	page7.jpg
	page8.jpg
	page9.jpg
	page10.jpg
	page11.jpg
	page12.jpg
	page13.jpg
	page14.jpg
	page15.jpg
	page16.jpg
	page17.jpg
	page18.jpg
	page19.jpg
	page20.jpg
	page21.jpg
	page22.jpg
	page23.jpg
	page24.jpg
	page25.jpg
	page26.jpg
	page27.jpg
	page28.jpg
	page29.jpg
	page30.jpg
	page31.jpg
	page32.jpg
	page33.jpg
	page34.jpg
	page35.jpg
	page36.jpg
	page37.jpg
	page38.jpg
	page39.jpg
	page40.jpg
	page41.jpg
	page42.jpg
	page43.jpg
	page44.jpg
	page45.jpg
	page46.jpg
	page47.jpg
	page48.jpg
	page49.jpg
	page50.jpg
	page51.jpg
	page52.jpg
	page53.jpg
	page54.jpg
	page55.jpg
	page56.jpg
	page57.jpg
	page58.jpg
	page59.jpg
	page60.jpg
	page61.jpg
	page62.jpg
	page63.jpg
	page64.jpg
	page65.jpg
	page66.jpg
	page67.jpg
	page68.jpg
	page69.jpg
	page70.jpg
	page71.jpg
	page72.jpg
	page73.jpg
	page74.jpg
	page75.jpg
	page76.jpg
	page77.jpg
	page78.jpg
	page79.jpg
	page80.jpg
	page81.jpg
	page82.jpg
	page83.jpg
	page84.jpg
	page85.jpg
	page86.jpg
	page87.jpg
	page88.jpg
	page89.jpg
	page90.jpg
	page91.jpg
	page92.jpg
	page93.jpg
	page94.jpg
	page95.jpg
	page96.jpg
	page97.jpg
	page98.jpg
	page99.jpg
	page100.jpg
	page101.jpg
	page102.jpg
	page103.jpg
	page104.jpg
	page105.jpg
	page106.jpg
	page107.jpg
	page108.jpg
	page109.jpg
	page110.jpg
	page111.jpg
	page112.jpg
	page113.jpg
	page114.jpg
	page115.jpg
	page116.jpg
	page117.jpg
	page118.jpg
	page119.jpg
	page120.jpg
	page121.jpg
	page122.jpg
	page123.jpg
	page124.jpg
	page125.jpg
	page126.jpg
	page127.jpg
	page128.jpg
	page129.jpg
	page130.jpg
	page131.jpg
	page132.jpg
	page133.jpg
	page134.jpg
	page135.jpg
	page136.jpg
	page137.jpg
	page138.jpg
	page139.jpg
	page140.jpg
	page141.jpg
	page142.jpg
	page143.jpg
	page144.jpg
	page145.jpg
	page146.jpg
	page147.jpg
	page148.jpg
	page149.jpg
	page150.jpg
	page151.jpg
	page152.jpg
	page153.jpg
	page154.jpg
	page155.jpg
	page156.jpg
	page157.jpg
	page158.jpg
	page159.jpg
	page160.jpg
	page161.jpg
	page162.jpg
	page163.jpg
	page164.jpg
	page165.jpg
	page166.jpg
	page167.jpg
	page168.jpg
	page169.jpg
	page170.jpg
	page171.jpg
	page172.jpg
	page173.jpg
	page174.jpg
	page175.jpg
	page176.jpg
	page177.jpg
	page178.jpg
	page179.jpg
	page180.jpg
	page181.jpg
	page182.jpg
	page183.jpg
	page184.jpg
	page185.jpg
	page186.jpg
	page187.jpg
	page188.jpg
	page189.jpg
	page190.jpg
	page191.jpg
	page192.jpg
	page193.jpg
	page194.jpg
	page195.jpg
	page196.jpg
	page197.jpg
	page198.jpg
	page199.jpg
	page200.jpg
	page201.jpg
	page202.jpg
	page203.jpg
	page204.jpg
	page205.jpg
	page206.jpg
	page207.jpg
	page208.jpg
	page209.jpg
	page210.jpg
	page211.jpg
	page212.jpg
	page213.jpg
	page214.jpg
	page215.jpg
	page216.jpg
	page217.jpg
	page218.jpg
	page219.jpg
	page220.jpg
	page221.jpg
	page222.jpg
	page223.jpg
	page224.jpg
	page225.jpg
	page226.jpg
	page227.jpg
	page228.jpg
	page229.jpg
	page230.jpg
	page231.jpg
	page232.jpg
	page233.jpg
	page234.jpg
	page235.jpg
	page236.jpg
	page237.jpg
	page238.jpg
	page239.jpg
	page240.jpg
	page241.jpg
	page242.jpg
	page243.jpg
	page244.jpg
	page245.jpg
	page246.jpg
	page247.jpg
	page248.jpg
	page249.jpg
	page250.jpg
	page251.jpg
	page252.jpg
	page253.jpg
	page254.jpg
	page255.jpg
	page256.jpg
	page257.jpg
	page258.jpg
	page259.jpg
	page260.jpg
	page261.jpg
	page262.jpg
	page263.jpg
	page264.jpg
	page265.jpg
	page266.jpg
	page267.jpg
	page268.jpg
	page269.jpg
	page270.jpg
	page271.jpg
	page272.jpg
	page273.jpg
	page274.jpg
	page275.jpg
	page276.jpg
	page277.jpg
	page278.jpg
	page279.jpg
	page280.jpg
	page281.jpg
	page282.jpg
	page283.jpg
	page284.jpg
	page285.jpg
	page286.jpg
	page287.jpg
	page288.jpg
	page289.jpg
	page290.jpg
	page291.jpg
	page292.jpg
	page293.jpg
	page294.jpg
	page295.jpg
	page296.jpg
	page297.jpg
	page298.jpg
	page299.jpg
	page300.jpg
	page301.jpg
	page302.jpg
	page303.jpg
	page304.jpg
	page305.jpg
	page306.jpg
	page307.jpg
	page308.jpg
	page309.jpg
	page310.jpg
	page311.jpg
	page312.jpg
	page313.jpg
	page314.jpg
	page315.jpg
	page316.jpg
	page317.jpg
	page318.jpg
	page319.jpg
	page320.jpg
	page321.jpg
	page322.jpg
	page323.jpg
	page324.jpg
	page325.jpg
	page326.jpg
	page327.jpg
	page328.jpg
	page329.jpg
	page330.jpg
	page331.jpg
	page332.jpg
	page333.jpg
	page334.jpg
	page335.jpg
	page336.jpg
	page337.jpg
	page338.jpg
	page339.jpg
	page340.jpg
	page341.jpg
	page342.jpg
	page343.jpg
	page344.jpg
	page345.jpg
	page346.jpg
	page347.jpg
	page348.jpg
	page349.jpg
	page350.jpg
	page351.jpg
	page352.jpg
	page353.jpg
	page354.jpg

