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Chapter1: Introduction-Review Question

Céu 1: Sy khac nhau giira 1 host va 1 end system. Liét ké cac kiéu end system. Web server cé phai la 1
end system khong?
Khong c6 su khac nhau. “host” va “end system” 13 2 tir c6 thé thay thé cho nhau.
End system gém c6: PC, may tram, web server, mail server, web TV, cac PDA c6 két ndi internet...
Céu 2: Vi du vé giao thirc ngoai giao (diplomatic protocol)
Gia st Alice, mot dai st ciia qubc gia A mudn moi Bob, mot dai st nude B, an tdi. Alice khong chi don
gian 1a chi cangoi Bobtrén dién thoai vandi, "Dénban an cua ching toi bay gio". Thay vao do,
o goi Bob va cho thay mot ngay va thoi gian. Bob co thé dap ung bang cach néi rang ong khong phai c6
sian ma cu thé ngay, nhung anh c6 sin mot ngay khac. Alice va Bob tiép tuc giri "thong diép" qua lai cho
dén khi ho dong ¥ vao mot ngay va thoi gian. Bob sau d6 cho thay tai Pai sir quan vao ngay da thoa thuan,
hy vong khong qua 15 phut truéc khi hoac sau khi thoi gian da thoa thuan. ngoai giao giao thuc ciling cho
phép hoic Alice hoic Bob lich su hay bo sy tham gia néu ho ¢o 1y do hop 1y.
Cau 3: Chuong trinh client 13 gi? Chwong trinh server la gi? Mt chwong trinh server yéu ciu va nhan
dich vu tir 1 chwong trinh client ding k?
Mot chuong trinh mang thudng c6 2 chuong trinh, mdi cai chay trén 1 host khac nhau, dugc ndi vs
nhau. Chuong trinh ma khoi dau viée trao doi thong tin 1a client. Thong thuong, chuong trinh client yéu
cauvanhan  dich vu tir chwong trinh server.
: Liét ké 6 cong nghé truy cap.
Dial-up modem over telephone line: residential,
DSL over telephone line: residential or small office;
Cable to HFC: residential;
100 Mbps switched Ethernet: company;
Wireless LAN: mobile;

Cellular mobile access (for example, WAP): mobile

S T o Y N

Céu 7: Toc dd truyén cia LAN Ethernet la gi? Véi 1 toc dd truyén mdi user trong mang LAN cé thé

truyén lién tuc véi cung tdc dd de k?
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Ethernet LANs ¢6 toc do truyén 1a 10 Mbps, 100 Mbps, 1 Gbps and 10 Gbps. VD véi X Mbps Ethernet (
X =10, 100, 1,000 or 10,000), mét user c6 thé truyén lien tuc véi tbc do X Mbps néu chi cé user dé
dang guri dir liéu. Néu co nhiéu user hoat dong thi mdi user khong thé truyén lién tuc voi tbe do X Mbps.
Céu 8: Mdi trwong vat Iy ma Ethernet ¢ thé truyén qua la gi?
Ethernet c¢6 thé truyén qua cap dong truc manh va diy dong xodn déi. N6 ciing c6 thé truyén qua soi
quang va cap dong truc day.
Cau 9: Cho biét khoang toc d9 truyén cia Dial up modems, ISDN, ADSL, HFC, FTTH. Chiing thugc
Kiéu chia sé hay riéng biét?
Dial up modems: up to 56 Kbps, bandwidth is dedicated; ISDN: up to 128 kbps, bandwidth is
dedicated; ADSL.: downstream channel is .5-8 Mbps, upstream channel is up to 1 Mbps, bandwidth is
dedicated; HFC, downstream channel is 10-30 Mbps and upstream channel is usually less than a few
Mbps, bandwidth is shared. FTTH: 2-10Mbps upload; 10-20 Mbps download; bandwidth is not shared.
Ciu 10: MBJ ta cac cong nghé truy cip Internet khong day pho bién hién nay. So sanh va néu diém Kkhac
biét ctia chung
Hién nay c6 2 cong nghé truy cap Internet khong day phd bién.

- Mang LAN khong ddy (Wireless LAN). Trong WLAN, ngudi dung khong day truyén va cac nhan goi
tin dén 1 tram co s& (diém truy cap khong day) trong ban kinh khoang vai chuc mét. Tram co so thudng
duogc két néi Internet bang day.

- Mang truy cip khong day dién rong: Trong cac hé thong ndy, cac goi tin dugc truyén qua cing co so ha
tang khong day duoc dung cho hé théng dién thoai, tram co s nay dugc quan 1y bai 1 nha cung cap
dich vu vién thong. N6 cung cap su truy cap khong diy cho ngudi dung trong vong ban kinh vai chuc
kilomet tir may tram co so.

Céu 11: Thuan lgi cia mang chuyén mach dién so véi chuyén mach géi 1a gi?
Mang chuyén mach dién c6 thé dam bao 1 lugng ¢ dinh bang thong giira 2 diém ndi dé duy tri 1 cude
goi. Hau hét cac mang chuyén mach goi hién nay (bao gébm ca Internet) khong tao su dam bao bang
thong giita 2 diém ndi.
Ciu 13: Gia sir ¢6 1 goi tin dwoc chuyén tir host giri dén host nhan. Téc dd truyén giira host giri va switch
va giira switch va host nhan lan lwot 13 R1 va R2. Gia sir switch sir dung chuyén mach géi dé lwu trir va
chuyén tiép. Tinh tong thoi gian delay giira 2 diém ndi dé giri 1 packet c6 dd dai L (bé qua hang doi dd
tré khi truyén va khi xir 1y)
Tai thoi diém to, host giri bt dau truyén. Tai thoi diém t; = L/R1, host giri hoan thanh viéc truyén va
toan bo goi tin dugc nhan tai router (khong co tré khi truyén). Vi router ¢ toan bd géi tin tai thoi diém t;
nén né cé thé truyén g0i tin dén host nhan tai thoi diém t;. Tai thoi diém t, = t; + L/R2, router hoan
thanh viéc truyén va toan bo goi tin duoc nhan tai host nhan. Vi vay, tong thoi gian tré 1a L/R1 + L/R2.
Céu 15: Gid sir nhiéu user chia sé I link 2Mbps. Va ciing gid sir rang mai user truyén lien tuc vs téc dg
1Mbps khi truyén, nhung méi user chi truyén 20% theoi gian.
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Néu diing chuyén mach dién thi c¢é bao nhiéu user dwoc sir dung?

Gid sir ding chuyén mach géi. Tai sao nNéu cé it hon hodc bang 2 user ciing truyén thi khéng phdi

doi? va néu nhiéu hon 2 user ciing truyén thi phdi cé hang doi?

Tinh xdc sudt dé méi user dwoc truyén.

d. Gid sir c6 3 user. Tinh xdc sudt tai bdt ki thoi diém nao, cd 3 user cing truyén 1 liic. Tinh khodng

thoi gian dé hinh thanh hang doi.

TL:

C6 2 user duoc truyén vi mdi user can 1 nira bang thong dudng truyeén.

Theo gia thiét, mdi user can 1Mbps khi truyén, néu c6 2 hodc it hon 2 user cing truyén thi téi da
can 2Mbps bang thong. Ma dudng truyén da cho co bing thong 1a 2Mbps nén khong co hang doi
nao ca.

Nguoc lai, néu 3 user ciing truyén thi bang thong can s& 1a 3Mbps, nhiéu hon bing thong hién co.
Trong trudng hop ndy s& c6 hang doi trude khi vao duong truyén.

Xac suat = 0.2

Xac suit dé 3 user cing truyén cung luc = C(3,3) . p° . (1-p)*® = (0.2)* = 0.008. Theo gt, hang doi
tang khi tit ca user dang truyén, nén khoang tgian ma hang doi ting (= x4c suit dé tat ca 3 user cling

truyén) 1a 0.008.

Ciu 16: Gia sir dang giri 1 géi tin tir 1 host ngudn dén 1 host dich qua 1 dwong cé dinh. Liét ké cac

khoang tré. Cai nao 1a c¢6 dinh, cai nao thay d6i?

Céc thanh phan tr& gom: tré khi xu 1y, tré khi lan toéa (propagation delay), tré khi truyén (transmission

delay) va tré khi doi. Trir tré khi doi 13 thay d6i, tit ca nhitng khoang tré con lai déu 1a ¢ dinh.

Céu 18: Tinh khoang thdi gian dé truyén 1 goi tin dd dai L qua 1 dwong truyén khoang cach d, toc dd

truyén 1a s, toc dd chuyén giao 1a R bps? Né ¢6 phu thudc vao L va R khong?

Khoang thoi gian = d/s.

N6 khong phu thudc vao do dai goi tin (L) va tée do chuyén R.
Cau 19: Gia sir host A muén giri 1 file I6n dén host B. C6 3 dwong di tir A dén B, toc d9 lan lwot 1a R1 =
500 kbps, R2 =2 Mbps va R3 =1 Mbps.

a.
b.

TL:

Gia sir khéng c6 tic nghén trong mang. Tinh thong lweng truyén file?
Gia sir file 6 dung lwong 4 trigu byte. Chia kich thwéc file bang thong hrgng. Tinh thoi gian
Xap xi dé truyén file dén host B?

Lam cau a, b véi R2 giam con 100 kbps.

500 kbps. (chon nhé nhat dé dam bdo cho R1 ddp g diwoc)
4.000.000 byte = 4.000 KB = 32.000 Kbit. Tgian = 32000/500 = 64 s
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c. thong lugng = 100 kbps. Tgian = 320 s.
Cau 22: Li¢t ké 5 nhiém vu ma 1 tang cé thé thuc hién dwge. C6 thé xay ra trwong hep mét hay nhiéu
nhiém vu dwoc thuc hién béi nhiéu ting dwoc k?
5 nhiém vu chung 1a: kiém soat 16, diéu khién ludng, phan doan va lap rap lai, don kénh va cai dat két
ndi. C6 thé xay ra trudng hop 1 hay nhiéu nhiém vy duoc thyc hién bai nhiéu tang. VD: kiém soat 13i
thudng dugc cung cip & nhiéu tang.
Cau 24: Mjt message ¢ thng wng dung la gi? Mot segment & tang giao van? Mot datagram & tang
network? Mot frame & ting lién két?
- Message: dit liéu ma 1 ing dung mudn giri va truyén xudng tang giao van.
- Segment: duogc tao ra boi ting giao van bang cach dong goi message cua tang Gmg dung voi header cta
tang giao van.
- Datagram: dong goi segment ctia tang giao van véi header ciia ting mang.
- Frame: déng goi datagram ctia ting mang v6i header cua tang lién két.
Céu 25: Mt router xir Iy & ting nao? Mot switch xir Iy ¢ tAng nao? Va mét host xir 1y & ting nao?
Céc router xtr Iy & tang 1, 2, 3 tirc 1a tang vat 1y, tang lién két va tang network. Cac switch xur 1y ¢ tang 1 va

2 tirc 1a tng vat 1y va tang lién két. Cac host xir Iy & ca 5 tang.
Chapter1:: Introduction- Problem

P5: Gia sir ¢6 2 host A va B két néi véi nhau béi 1 dwong cé téc dd R bps. 2 host cach nhau m mét va toc
dd lan toa (propagation speed) 1a s (m/s). Host A giri 1 packet kich thwéc L dén host B.
a. Biéu dién d¢ tré lan téa (dprop) thong qua m vas.
b. Xac dinh thoi gian truyén cuia goi tin dirans thong qua L va R.
c. Bé qua @9 tré xir Iy va hang doi. Viét biéu thirc tinh d¢ tré giira 2 diém két thuc.
d. Gia sir Host A bit dau truyén goi tin tai thoi diém t = 0. Tai thoi diém t = dans, bit cudi cung
cua goéi tin & dau?

Gia sir dprop > Oirans. Tai théi diém t = dirans, bit diu tién ciia géi tin & dau?

@

f.  Gia sir dprop < Orans. Tai théi diém t = dyrans, bit diu tién ciia goi tin & dau?

g. Giasirs =2,5.10°, L = 120 bits va R = 56 kbps. Tinh khoang cach m dé dyrop = irans
TL:

dprop = M/s (s) — 12 40 tré lan téa (thoi gian goi tin di hét khoang cach m)

b. dyans = L/R () — 14 @6 tr& truyén (thoi gian tir lac bit dau tién cua goi tin ra khoi host dén khi bit cubi
cung cua goi tin ra khoi host).
da-e = dprop + Airans = M/s + L/R (8)
Tai t = dyans, bit cudi ciing cta géi tin vira roi khoi host A.

Tai t = dyans, bit dAu tién cua g0i tin van dang & trén duong truyén, chua dén duoc host B.

-h ® o O

Tai t = dyans, bit dau tién ctia goi tin da dén host B.
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9. dprop = dirans & M/s = L/R > m = Ls/R = 523158 (m)

P6: Xét viéc giri giong néi thoi gian thuc tir host A dén host B qua 1 mang chuyén mach géi (VoIP). Host
A chuyén giong néi thanh ludng bit tin hiéu s6 64 kbps. Sau d6 host A nhém céc bit thanh tirng goi tin 56
bytes. Chi ¢6 1 dwdng duy nhét tir A dén B téc dd truyén 1a 2 Mbps va dd tré lan téa 1a 10 ms. Ngay khi
host A tao dwoc 1 géi tin né giri géi tin d6 cho B. Ngay khi host B nhan dwoc géi toan b géi tin né chuyén
cac bit clia goi tin thanh tin hi¢u twong tw. Tinh thoi gian ké tir khi bit diu tién dwoc tao (tir tin hiéu goc
6 host A) dén khi bit cudi cung dwoc giai ma (¢ host B)?

Xét bit dau tién trong 1 gbi tin. Trude khi bit nay duoc truyén di, tat ca cac bit trong goi tin phai duoc tao

56.8

64.10°

ra. Vi vay can: (s) = 7 (ms).
56.8

Thoi gian can dé truyén goi tin 1a:
g yene 2.10°

(s)=224 us

Do tré lan téa 1a 10 ms.
Do tré cho dén khi giai ma xong 1a: 7 ms + 224 s+ 10 ms = 17,224 ms
P12: Gia sir N géi tin cing dén 1 dwong truyén va hién tai khong c6 goi tin nao dwoc truyén di hoic phai
xép hang. Mdi géi tin c6 @9 dai L va téc do dwong truyén 1a R. Tinh d¢ tré hang doi trung binh cia N géi
tin.
Do tré hang doi 12 0 khi goi tin dau tién di truyén di, 1a L/R khi géi tin thir 2 da truyén di
va tong quat, 13 (n — 1) L/R khi goi tin thr n d3 truyén di.
Vi vay, d6 tré trung binh cua N goi tin 1a:
(L/R+2L/R + ....... +(N-1).L/R) /' N
=L/RN)*(1+2+...+(N-1)
= L/(RN) * N(N-1)/2
= LN(N-1)/(2RN)
= (N-1)L/(2R)
P24: Gia sir ¢6 2 host A va B cach nhau 20.000 km, dwoc ndi truc tiép vs nhau biang 1 dwong téc do R = 2
Mbps. Téc dd lan téa trén dwong truyén 1a 2,5.10° my/s.
a. Tinh tich ciia bing théng va do tré (R.dprop)-
b. Xét viéc giri 1 file dd dai 800.000 bits tir A dén B. Gia sir file dwoc truyén lién tuc. S6 bit tdi da
dwoc truyén di trén dwong truyén tai bat ki thoi diém nao Ia bao nhiéu?
Giai thich y nghia tich R.dpop.
d. Do rong cia 1 bit (tinh theo mét) trén dwong truyén bing bao nhiéu?
e. Viét cong thic tong quat tinh d9 rong caa 1 bit trén dwong truyén. Cho biét tée dd lan téa la s, toc
dd truyén 12 R va dd dai dwong truyén 1a m.
TL:
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a. R.dprop = R. m/s =2, 20.10°/ (2,5.10%) = 160.000 bits.

b. Sb bit toi da dwoc truyén di trén dudng truyén tai bat ki thoi diém = R.dprep = 160.000 bits.

c. Tich sé giita biang thong(R) va d¢ tré(dprop) Clia dudng truyén 1a so bit téi da co thé & trén duong
truyén

d. D6 rong cua 1 bit = do dai duong truyén / (R.dprop) = 20.10°/160.000 = 125 m

e. Do rong cua 1 bit=m/ (R.dprp) = S/R.

Chapter2: Application Layer -Review Question

Cau 1: Liét ké 5 ing dung internet khong ddc quyén va giao thirc ma chiing sir dung tai ting ving dung

- The Web - HTTP;

- File transfer (bittorrent) - FTP;
- Remote login - Telnet;

- Network News - NNTP;

- E-mail - SMTP;

Cau 2: Su khac biét gitra Network architecture va Application architecture?
- Network architecture 1a mot hé théng cac tién trinh giao tiép véi nhau théng qua cac tang
- Application architecture duoc hiéu theo nghia khac, né dugc thiét ké bai nha phat trién ung dung va nd
diéu khién hoat dong cua cac application.
Céu 4: Cho 1 wng dung chia sé file P2P. Ban c6 dong y véi nhan xét “khéng c6 dinh nghia bén client and
server trong 1 giao tiép giira chiing? Tai sao0?
Khong, vi trong moi giao dich déu c6 1 bén 14 client va 1 bén 1a server. Trong (ng dung chia sé file P2P
thi bén nhan duogc file 1a client con bén gui file 1a server.
Cau 6: Gia sir ban muén 1am mét giao dich giira 1 remote client va 1 server véi toc dd cao, ban nén chon
UDP hay TCP?
Nén chon UDP, vi str dung UDP khong can thiét 1ap duong chuyén nén nhanh hon ban chi mat 1 RTT
d6 1a client guri yéu cau téi UDP socket. Con néu sir dung TCP ban mat téi thiéu 2 RTT: 1 cho viéc thiét
lap két ndi TCP, con lai cho client giri yéu cau va server tra phan hoi.
Cau 15: Vi sao n6i FTP giri thong tin diéu khién 1a out-of-band?
FTP st dung 2 két ndi TCP song song. Mot két ndi dé kiém soat thong tin (chiang han nhu 1 yéu cau
chuyén giao 1 tap tin) va mot két ndi khac dung dé chuyén giao cac tap tin . Boi vi cac thong tin kiém
soat khong dwoc giri qua cing 1 két ndi voi tap tin nén c6 thé ndi raing FTP gui thong tin diéu khién
"out-of-band" .

Cau 18 : Néu sw khac biét giira download-and-delete mode and the download-and-keep mode in POP3?
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- Vi ché do download-and-delete sau khi nguoi ding 14y tin nhan tir mot may chi POP, céc tin nhan s&
bi x6a. Diéu nay dat ra mot van dé can gai quyét d6 1a khi nhidu nguoi cing truy cdp cac tin nhan tir
nhiéu may khac nhau (vin phong mdy tinh, may tinh gia dinh,vv.)
- Trong ché d6 download-and-keep, tin nhin s& khong bi x6a sau khi ngudi sir dung lay cac tin nhan.
Diéu nay ciing c6 thé 1a bat tién 1a mdi lan ngudi sir dung ldy céac tin nhan, tat ca cac tin nhin khong bi
x06a s& dugc chuyén vao may tinh (bao gdm cac thong bao rat cii).
Céu 19 : C6 hay khong mot té chirc Mail server and Web server nao c¢é cung 1 bi danh(alias) cho 1
hostname khong? Cai gi sé lwu trir host name of the mail server?

C6. The MX record dugc sir dung dé anh xa tén ctia mail server véi dia chi IP.
Cau 22: Overlay network (mang bao phi) la gi? N6 cé chira router khong? The edges(ria) ciia né la gi?
N6 dwoc tao ra va duy tri nhu thé nao?

- Overlay network 1a mot hé thong gom céc nut tham gia vao chia sé tap tin va cac lién két giita chung.

- N6 khong chira router.

- The edges cua né 1a logical link (lién két logic).

- Céch tao ra n6 1a: khi 1 node mdi mudn tham gia vao hé théng no can biét dia chi IP caa 1 hay nhiéu
node caa hé thdng, sau d6 no sé& giri thong diép cho cac node niy, cac niit nay nhan va xac nhan, va né
s& trg thanh 1 phan cua hé thong.

Cau 25: Skype cong nghé P2P cho 2 giao thic quan trong nao?
User location va NAT traversal.
Céu 26: 4 tng dung quan trong phi hop véi kién tric P2P?
a) File Distribution
b) Instant Messaging
¢) Video Streaming
d) Distributed Computing

Chapter2: Application Layer -Problem

Cau 1: bang / Sai
a. Mot nguoi ding yéu cau tir 1 trang web 1 text va 3 hinh anh, client s& guri 1 tin nhan yéu cu va nhan 4
tin nhan phan hdi? - Sai: giri 4 nhan 4
b. 2 trang web khac biét co thé giri qua cung 1 két ni kién tri. - Ping
c. V&i mot két ndi khong kién tri gitra trinh duyét va may chu co thé cho 1 goi tin TCP thyc hién 2 request
HTTP khac nhau. - Sai
d. Théng diép yéu cau cua giao thire HTTP khong thé rong.
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Cau 3: Gia sir mot HTTP client mudn Iy 1 tai li¢u cia trang web ma da biét URL, dia chi IP chwa biét.
Thi ting img dung va ting giao van cin giao thirc nao

- Application layer protocols: DNS and HTTP

- Transport layer protocols: UDP for DNS; TCP for HTTP
Cau 7: Gia sir trong trinh duyét web ban click vao mét link chira 1 trang web. Ban can lay 1 dia chi IP
ciia trang web dé chua c6 trong cache. Ban phai di qua n DNS sau d6 méi cé6 dwgec né. M5i lan tham 1
DNS ban mit RTT thoi gian lan lwet 1a RTTy, RTT,... RTT,. Trong trang web dé c6 1 dbi twong text.
Ban mat RTT, dé di tir host téi server chira ddi twong dé. Tinh thoi gian tir khi click dén khi nhan dwoc

déi twong.

Tong thoi gian dé 1y duogc dia chi IP 1a: RTTy+...+RTT;
Sau khi da biét dia chi IP ban mat RTT, dé két ndi TCP va RTTy nita dé gii thong diép va nhan doi
tuong.
Nén tong thoi gian can thiét 1a: 2.RTTo + RTTy + ... + RTTy;
Céu 8: V6i dé bai ciu 7, gia sit HTML c6 thém 8 di twong nira trén cung server. Mit bao lau thoi gian
véi:
a. Khong kién tri va khong cé két ndi song song:
Khi trang web thém 8 d6i twong ta can 8 lan thiét lap va 8 1an giri thong diép va nhan ddi twong nén mat
thoi gian la: 8.2.RTTy =16 RTTy
Nén tong thoi gian 1a: 2RTTo + RTT; + ... + RTT, + 16 RTT,
b. Khong kién tri ¢6 5 két ndi song song:
1 1an két néi guri nhan duoc 5 d6i twong nén 8 ddi tugng can 2 1an két ndi nén mat thoi gian 1a: 4RTT,
Nén tong thoi gian 1a: 2.RTTo + RTTy + ... + RTT, + 4 RTT,
c. Két ndi kién tri
Do d3 khai tao két nbi dé 1y d6i tuong text nén 8 ddi twong nay khong can khai tao két ndi nira.
Str dung két ni kién tri nén can 1 RTT dé giri yéu cau va nhan doi tugng
Nén tong thoi gian 1a: 2.RTTo + RTTy + ... + RTT, + RTTg =3 RTTo + RTTy + ... + RTT,
Cau 14: SMTP két thic than mail nhw thé nao? HTTP thi sao? HTTP c6 thé sir dung phwong thirc gidng
SMTP dé két thiic mail dwoc khong?
- SMTP két thuc thu bang mot dong chi chira dau cham.
- HTTP quan li thu bang truong do dai trong header.
- HTTP khéng thé sir dung phuong thirc gibng SMTP duoc. vi HTTP message c¢6 thé dé ¢ dang ma nhi
phan con SMTP thi phai d¢é & dang ASCI|
Céu 17: Gia sir truy cap mail caa ban bang POP3
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a. Gia st ban dinh dang cho thu cua ban to lam viéc & ché d6 down xong x6a. Hoan thanh giao dich bén

dudi:

C:delel

C:retr2

S: (blah blah ...

St blah)

S:.

C: dele 2

C: quit

S: +OK POP3 server signing of
b. Ché d6 down xong giit

C:.retr2

S: blah blah ...
St blah
S:.

C: quit

S: +OK POP3 server signing off
c. Ban dau & ché d¢6 down xong gitr doc thur 1 xong tit di sau 5 phut doc thu 2. Pua ra ban ghi cho truong
hop nay?

C: list

S: 1498

S:2912

S:.

Ciretrl

S: blah .....

S: ....blah

S,

C:retr 2

S: blah blah ...

Si blah

S:.

C: quit

S: +OK POP3 server signing off

Cau 20: Suppose you can access the caches in the local DNS servers of your depart ment. Can you
propose a way to roughly determine the Web servers (outside your department) that are most popular
among the users in your department?
Chung ta c6 thé dinh ki lwu nhanh cac ban cua DNS caches trong nhitng may chit DNS dia phwong do.
Web server xuat hién thuong xuyén nhat trong DNS caches chinh 1 server phd bién nhat. Diéu nay 1a
boi néu nhiéu ngudi dung quan tdm dén 1 Web server thi DNS requests dén Web server d6 duoc gui
thudng xuyén hon. Do d6, Web server d6 s& dc xuat hién trong DNS caches nhiéu hon local DNS cache,

vi vay thoi gian truy van s& 1a 0 msec. Céc trudng hop khac, thoi gian truy van 16n hon.
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Cau 22: Consider distributing a file of F = 15 Gbits to N peers. The server has an upload rate of us = 30
Mbps, and each peer has a download rate of d i = 2 Mbps and an upload rate of u. For N =10, 100, and
1,000 and u = 300 Kbps, 700 Kbps, and 2 Mbps, prepare a chart giving the minimum distribution time
for each of the combinations of Nand u for both client-server distribution and P2P distribution.

Dé tinh toan thoi gian diéu phdi téi thiéu (minimum distribution time) cho diéu phdi client-server, ta sir

dung cong thic:

Dcs = max {NF/us, F/dmin}

Tuong tu, dé tinh toan thoi gian didu phéi tdi thiéu cho diéu phdi P2P, ta sir dung cong thic:
N
D,,, = max{F/us, F/dmin, NF/(us + Zzu )}
i=1

O day, F = 15 Gbits = 15 * 1024 Mbits
us = 30 Mbps
dmin = di = 2 Mbps

Note, 300Kbps = 300/1024 Mbps

Client Server

N
10 100 1000
300 Kbps 7680 51200 512000
u 700 Kbps 7680 51200 512000
2 Mbps 7688} 51200 512000
Peer to Peer
N
10 100 1000
300 Kbps 7680 25904 7559
u 700 Kbps 7680 15616 21525
2 Mbps 7680 7680 7680

Cau 23. Consider distributing a file of F bits to N peers using a client-server architecture. Assume a fluid
model where the server can simultaneously transmit to multiple peers, transmitting to each peer at
different rates, as long as the combined rate does not exceed us
a. Suppose that us/N <= dmin . Specify a distribution scheme that has a distribution time of NF/us.
b. Suppose that us/ N ~ dmin . Specify a distribution scheme that has a distribution time of F/dmin .

c. Conclude that the minimum distribution lime is in general given by max{NF/us, F/ dmin).

Xét mot chuong trinh diéu phdi trong dé server gui file téi tirng client, song song, v mét téc d6 us/N. Luu y
téc do nay nho hon téc d6 download cua timg client, vi theo gia thiét us/N <= dmin. Do d6, mdi client ciing

c6 thé nhan duoc file véi mot tée d6 1a us/N. Tir lac mdi client nhan tdc do us/N, thoi gian dé mdi client
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nhén file hoan chinh 1a F/(us/N) = NF/us. T4t ca cac client déu nhan hoan chinh file trong thoi gian NF/us,
nén tong thoi gian diéu phéi ciing 1a NF/us.
Cau 34
a. Gia st ban mo FTPclient trudc khi mé FTPserver. Cé van dé gi xdy ra khong?
Khi d6 client s& c6 gang két ndi véi server trong khi server chua mo=> két ndi 16i.
b. Ban chay UDP client truéc khi chay UDP server?
Khéng c6 van dé gi. Vi client khong can khoi tao tao két ndi toi server.
C. Sur dung port khac nhau gitta client va server.

Khi d6 client s& c6 ging két ndi TCP vai 1 tién trinh khong dung. Nén s& c6 16i

Chapter3: Transport Layer -Review Question

Cau 1. Xem xét mjt két ndi TCP tir host A dén B.Gia sit TCP segment di tir A -> B c6 port nguon 1 x va
port dich 1a y.Vay port ngudn va port dich ciia segment di tir B > A 1a j?
Source Port: y, Dest Port: x
Question 2
Giai thich tai sao nha phat trién &ng dung lai chon UDP hon TCP.
Solution :
Nha phat trién (g dung chon UDP vi ho khong mudn ung dung cua ho phai st dung co ché kiém soat tic
nghén(co ché diéu tiét tbc do truyén dir liéu cua tng dung lic bi tic nghén).Co ché nay c6 thé lam giam tbc
do truyén,diéu nay co thé anh huong toi tng dung,nhat 1a nhitng tng dung chat voice hay hoi thao tryc
tuyén).Nhitng tng dung do6 k can do tin cay cua dit liéu dc truyén,ma quan trong 1a thoi gian.
Question 3. Li¢u ¢é irng dung nio c6 ca kha ning truyén dir li¢u dang tin ciy ngay ca khi n6 chay trén
giao thirc UDP?
Solution :
C6. Nha phat trién tng dung c6 thé thém giao thic truyén dit liéu dang tin ciy vao giao thuc cua lép Gng
dung. T4t nhién,no s& doi hoi mot luong cong viée dang ké cho viéc phat hién I5i.
Question 4 True or False
a. Gia sir host A truyén mot tap tin 16n toi host B trén giao thirc TCP,va host B khong c6 dir liéu j dé gui
tgi host A. Host B s& khong gtri ACK téi host A vi nd khong thé dong géi ACK vao dit liéu de.(®
unlogical )
b. Kich thuoc cia cira s bén nhan (TCP Rev window) khong bao h thay d6i trong sudt qua trinh két ndi.
c. Gia sir host A truyén mot tap tin 16n téi host B trén giao thirc TCP,s6 byte dir liéu NAK khong thé vuot

qua bd nhd dém cua phia nhan.

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


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Computer Networking: A Top-Down Approach Featuring the Internet, 5th Edition — Translate by K55CC

d. Gia sir host A truyén mot tap tin 16n t6i host B trén giao thirc TCP,S4 thir tw cua segment cho lan gui
nay 1a m,thi s6 thtr ty cho segment tiép theo phai 1a m+1.( Sai vi néu qua trinh guri goi trc ma bi 15i thi
phai gui lai goi m).

e. TCP segment cé 1 trudng trong tiéu dé cho cira s6 bén nhan.

f. Gia sir thoi gian RTT gan nhat trong két ndi TCP 1a 1 s.Vay phai cai dat thoi gian timeout >=1 cho lan
truyén nay.(Sai vi can sd nhidu RTT trong quéa kht chir k sd RTT gan nhat).

g. Giastrhost A gui 1 segment téi B vs STT 1a 38 va 4-bytes dir liéu.Vay ACK cho segment nay phai nay
42.(sai.ACK 14 38)

Solution:a.F b.F ¢T dF eT fF gF

Question 5
Gia sir A giri 2 géi TCP lién nhau téi B.Segment thir nhat c¢6 STT la 90, segment thir 2 ¢6 STT 1a 110.
a. Segment diu tién c6 dung lwong l1a bao nhiéu.
b. Gia sir segment diu tién bi mit,nhung segment thir 2 vin dén dc B. Vay stt ciia ACK de giri tir B vé A
laj?
Solution :

a. 110-90 = 20 bytes.

b. Vi goi 1 matnén ACK vén 1a 90
Question 7: Hién tai c¢6 2 két néi TCP véi 1 nit co chai c6 toc dd 1a R bps. Ca 2 két néi déu co 1 file 16n
can giri (dén cung 1 hwéng qua nut cd chai dé). Viéc truyeén dir liéu bit diu & cing mét thoi diém. Vay
tdc do truyén ma TCP sé phan cho mdi két ndi 1a bao nhiéu?
Chii y : Qua tinh cong bang cia giao thirc TCP ta biét dc, néu N két néi ciing nhau chia sé mot kénh

truyén tic nghén thi mdi két ndi sé nhan dc 1/N bing thong. (Tic 1a nhin dc bing théng bang nhau).

Solution :
Qua chu ¥ thi dap 4n 1 : R/2 TeP Connection |
outer
I ——
Link
capacity
TCP Conrnection 2 R

Question 8

Xem xét co ché kiém so4t tic nghén trong TCP. Néu xay ra timeout & bén giri thi threshold s& duoc dit bang

mMAt nira cua gia tri threshold trc do.

= Sai vi néu xdy ra mat goi tin, ngudng threshold s& duoc dat bang mét nira caa Congwin (Congrestion
window)

Note : Tdc do truyén bi gioi han bai cira s6 tac nghén Congwin. Threshold 14 ngudng giira 2 pha
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Sy kién Trang théi | Hanh ddng bén gifi TCP Giai thich
Nhan ACK Slow Start CongWin = CongWin + MSS, Két qua bdi gap doi CongWin
cho di¥ liéu (SS) If (CongWin > Threshold) méi RTT
khong dudc Pat trang thai thanh
| ack trudec do | “Congestion Avoidance”
Nhan ACK Congestion CongWin = CongWin+MSS * Tang theo cap s6 cong, tang
cho dit lieu Avoidance (MSS/CongWin) CongWin lén 1 MSS mai RTT
khong dugdc (CA)
ack trudc do
| Su kién mat SS hoac CA | Threshold = CongWin/2, Nhanh chéng phuc hdi, thuc
goi phat hién CongWin = Threshold, hién tang cap s& nhan.
bdi 3 ACK lap | Dat trang thai thanh “Congestion CongWin sé khdng giam dudi
. Avoidance” 1 MSS.
Timeout SS hoac CA | Threshold = CongWin/2, Vao slow start
CongWin = 1 MSS,
Dat trang thai thanh “Slow Start”
ACK lap SS hoac CA ‘ Tang bd dém ACK lap cho CongWin va Threshold khéng
| segment dugc ack thay doi

Question 9 (PI trong sdch) Gid siz Network Layercung cap dich vu sau. Network layer ¢ host nguén chdp
nhdn guri 1 segment cé max size la 1200 bytes va dia chi dich tir transport layer. Network layer dam bdo guri
thanh cong segment toi transport layer tai host dich.

Gid Sir cé nhiéu tién trinh cing chay tai host dich.

a.Thiét ké mét giao thikc don gidn cho transport layer dé nhin dwoc dit ligu phit hop cho méi tién trinh tai
host dich.Gid sir HPH ¢ host dich cé thé cap 4 bytes port number cho méi tién trinh dang chay.

b.Piéu chinh giao thitc dé dé né cé thé tra vé dia chi (“return address”) cho host dich.

c.Trong giao thac cia ban ligu transport layer cé phdi lam j trong 16i ciia mang mady tinh?

Solution :

a. Goi giao thirc nay 1a STP (Simple transfer protocol).Bén phia giri,STP chap nhan cho tién trinh gui 1
chunk kich thuoc k vuot qua 1196bytes dir liéu ,mot dia chi host dich va mot cong nhan.STP thém 4
bytes vao trg header ctia mdi chunk,4 bytes d6 dé luu port number cia tién trinh bén nhan.Va network
layer s& chuyén goi tin t&i transport layer ctia bén nhan.Sau d6 STP s& giai nén segment va kiém tra
segment nhan dc c6 port number ng Véi tién trinh nao roi giri segment d6 t&i ding tién trinh can nhan.

b. Bayh mdi segment s& c6 2 trg tiéu dé (header).Mot trg cho port ngudn va 1 trg cho port dich.Bén phia
giri chap nhan gui 1 chunk kich thudce k vugt qua 1192 bytes, mot dia chi host dich ,mét port ngudn va
mot port dich.

STP tao mot segment bao gom dit liéu cua application,port ngudn va port dich.Sau d6 no6 s& chuyén
segment va dia chi host dich cho ting network dé guri sang bén nhan...Sau khi bén dich nhan dc
segment,STP s& chuyén t6i tng dung di liéu can nhan va ca port ngudn.

c. N6 k phai 1am j.N6 chi nam trén thiét bj dau cudi.

Question 10.(P2) Gid sir cé 1 hanh tinh cé dich vu Qi thu.Méi gia dinh c6 1 dia chi(I hom thuw riéng) Méi
thanh vién trong gia dinh déu cé mot tén riéng.Dich vu Qi thw cé thé Qiri tir nha nay sang nha khdac.N6 yéu
cau phdi cho biee thue va dia chi ciia nha can Qiti vao trong phong bi.Méi gia dinh déu cé Ing dai dién,ng

nay sé nhgn thw va phan phdt thw cho cdc thanh vién khac trong gia dinh.
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a.Sir dung giao thirc 6 Question 9 dé qiri thu. Mo ti cdch ng dai dién nhdn va phén phdt thu.
b.Trong giao thitc nay,liéu mail server cé phdi mé phong bi dé kiém tra birc thu bén trong hay khong?

Solution :

a) Ng gui s€ dua cho ng dai di¢n cua gia dinh ho birc thu cung véi tén ng nhéan va dia chi cia ng d6.Sau do
ng dai dién s& viét tén ng nhan vao dau birc thu,nhét n6 vao phong bi.Bén ngoai phong bi ghi dia chi cua
ngoi nha phia ng nhan.Sau d6 dua cho buu dién(chinh 1a dich vu guri thu cta hanh tinh d6) Bén kia,ng
dai dién nhan dc phong bi s& liy birc thu ra,xem tén ng nhan,va giri cho ding ng do.

(Gia str d6 1a thu tinh ma ng dai dién 1a bd or me thi e k bik “What will happen?” lol)

b) Mail server k can mé phong bi,né chi kiém tra dia chi trén phong bi .

Question 11(P5) Tai sao bdy h cdc ing dung chat voice hay video lgi diung TCP hon UPD,trong khi TCP co
co ché kiém sodt tic nghén gdy tré dwong truyén?
Sol : vi bay gio firewall hay chin cac ludng truyén tai data cua UDP.Trong khi TCP ¢6 thé vuot qua dec.

Question 12.(P7) Gid siz mét tién trinh & host C cé6 mgt UDP socket vdi port la 6789.Gid sir i 2 host A va B
déu cé thé giri segment tgi C Vi ciing mét port dich la 6789.Liéu ca 2 segment déu cung hudng dén ciing
mét socket dich ¢ host C hay khong?Néu cé thi lam sao dé host C c6 thé biét dc sw khdc nhau giiva 2

segment d6(né c6 nguon goc tir diu)?

Solution: C6.Mbi segment nhan dc déu dc thi hé diéu hanh s& cung cap 1 tién trinh véi dia chi IP dé xac dinh
nguon gdc cia segment do.

Question 13.(P8) Gid siz Web server chay trén host C tai port 80 va diing két néi kién tri.N6 nhin dc 2 yéu
cau tir host A va B.Liéu cd hai yéu cau dc dc givi trén ciing mgt socket ciia C.Néu 2 yéu cau dc trd 161 qua 2
socket khdc nhau thi li¢u ca 2 socket déu cé port la 80?

Solution : Trong két ndi kién tri, Web server tao ra tng két ndi socket riéng biét . Mdi socket két ndi dugc xac
dinh v&i mot bo bon : (dia chi IP nguon, port nguén , dia chi IP dich ,port dich ) .Khi host C nhan duoc IP
datagram/segment , n6 kiém tra 4 trg nay dé xac dinh socket ma né phai truyén segment qua . Vi vy , cic yéu
cAu tir A va B dc truyén thong qua cac socket khac nhau .Ca 2 déu c6 port number la 80 , tuy nhién , viéc nhan
dién cac socket nay dua vao dia chi IP ngudn.Khong gidong nhuw UDP, khi 16p transport giri mot segment TCP
1én tién trinh ¢ tang ung dung , n6 khong chi ra dia chi IP nguén ,ma né ngam quy dinh boi cac trinh dinh danh
socket.

Question 14(P9) Trong giao thic rdt,tai sae chiing ta can sir dung STT(sequence number)?
Solution : STT dc str dung cho bén nhan,gitup phan biét dugc khi nao dir li€u nhan dc 1a bi trung.

Question 15(P10) Trong rdt protocol,tai sao phdi si dung bé dém thoi gian(timer)?
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Solution : Néu nhu thdi gian bén giri chd ACK (or NAK) vuot qua thoi gian quy dinh cua bo dém,thi bén gt
két luan géi tin co6 thé bi mat.Do d6,n6 sé& truyén lai goi tin do.

Question 16 (P11) Gid Si roundtrip delay (d¢ tré phan héi) gidta bén nhén va bén givi la hang sé,va bén giri
bik dp tré nay.Viy ta c¢é can timer cho rdt 3.0 niza hay khéng?Gid Sir géi tin cé thé bi mat.

Solution : Timer van can thiét cho rdt 3.0 vi néu bén giri bik dc RTT(RTT la thoi gian tir luc giri dén lac nhan
dc ACK) thi ¢6 1 vu diém duy nhat 1a bén guri bik dc packet hoic ACK (NAK) c6 thé bi mat.Hay dit vao tinh

hudng cu thé,néu ACK k mat ma chi dén tré liic d6 bén giri van can timer dé biét dc goi tin ¢a mat hay chura.

Chapter3: Transport Layer - Problem

1. Gia st tai cing 1 thoi diém, client A va client B déu mudn khoi tao 1 phién Telnet t6i server S.

Cung cap s6 hiéu cong nguodn va dich c¢é thé cé cho:

a. Cac segments guri tir A dén S

b. Cac segments giri tir B dén S

c. Cac segments gui tir S dén A

d. Cac segments gui tir S dén B

e. Néu A, B 1a 2 host khac nhau, thi s hiéu cong ngudn trong segments tir A t6i S c6 duoc gidng nhur

la tor B to1 S khong?

f.  Néu chung 1a cung 1 host thi sao?

Answer:
source port numbers | destination port numbers
a) A—S 467 23
b) B—S 513 23
c) S—A 23 467
d) S—B 23 513
e) Yes
f) No

2. UDP va TCP st dung bu 1 cho truong checksum.
Gia str ban ddu ban c6 3 byte 8 bit: 01010011, 01010100, 01110100. Bu 1 cua téng cua cac byte 8 bit 1a
gi? Tai sao UDP lai lay bu 1 cta tong? Tai sao khong chi st dung tong? Véi viée sir dung bu 1, 1am thé
nao dé ngudi nhan phét hién 16i? C6 thé nao 15i 1 bit s& di khong bi phat hién? L3i 2 bit thi sao?

ANswer:
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01010011 = Bulla:11100011
+ 01010100 - Dé phat hién 16i, nguoi nhan sé tinh tong cia 4
----------------------- byte ( 3 byte géc + 1 byte checksum)
10100111 - Néu tong c6 chiea 1 56 0 => ¢6 16
10100111 - Tat cNa cac loi beit déu bi phat hién, nhung 2
+ 01110100 bit loi thz’co t,he sé khong phat h‘l'en duoc (v91
_______________________ du chir so cuoi cung cua byte dau tién chuyén
00011100 thanh 0 con chit so cuoi cung cua byte thur 2

chuyén thanh 1)

3. Gia st ngudi nhan UDP tinh checksum cho géi tin UDP segment va nhan thiy rang n6 trung khop gia tri
truyén tai trong truong checksum cuia goi tin. Ngudi nhan c6 thé hoan toan chac chin rang 15i bit khong
Xdy ra hay khong? Giai thich.

Answer:

Khéng, nguoi nhan khong thé hoan toan chic chan 15i bit khong da xay ra

Boi: néu cac bit twong tng cta 2 byte trong goi tin 14 0 va 1 thi khi chiing ddi gié tri cho nhau (0>1, 1>0)
thi tong cia ching van gidng nhau - bu 1 cua tong ciing s& giéng nhau

4. So sanh phia gui va phia nhan cua giao thuc rdt2.2 va rdt3.0
Answer:

Phia giri dung giao thirc rdt3.0 khac phia giri dung giao thirc rdt2.2, trong d6 c6 thém thoi gian timeouts.
Chung ta d4 thay rang viéc thém thoi gian timeouts 1am tang kha ning tring 1ap cac goi tin. Tuy nhién, phia
nhan dung giao thirc rdt.2.2 di c¢6 thé xir Iy cac goi dir liéu trung ldp. (Goi tin tring 1ap & phia nhan trong
rdt 2.2 s& phat sinh néu ACK bi 151, va nguoi gui sau d6 truyén lai dit liéu cit). Do d6 phia nhan trong giao
thire rdt2.2 1am viéc nhu 1a phia nhan trong giao thtrc rdt3.0

5. Hiy xem xét mot giao thirc truyén dit liéu déng tin cay ma chi sir dung NAK.

Gia st phia gui s€ gui dir liéu khong thuong xuyén. Giao thire chi dung NAK c6 thich hop hon giao thirc
st dung ACKSs hay khong? Tai sao?

Béy gio gia sir phia giri di c6 rat nhidu dir liéu dé giri va két ndi end-to-end c6 rat it mat mat. Trong truong
hop nay, giao thire chi dung NAK c6 thich hgp hon giao thue st dung ACKs khong? Tai sao?

Answer:

Trong giao thirc chi dung NAK, mat géi x chi c6 thé phat hién dugc boi phia nhan khi phia nhan nhan duoc
g01 x-1 va ngay sau do la x+1.

Néu phia gtri guri khong thuong xuyén, va co 1 khoang thoi gian delay dai giira 2 goi tin x va x+1 thi chi
dén khi nao g061 x+1 dugc guri di va dén duge phia nhan thi phia nhan méi phat hién dugc la goi x bi méat =>

s& mét 1 khoang thoi gian dai dé khoi phuc goi x theo giao thirc chi ding NAK

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


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Computer Networking: A Top-Down Approach Featuring the Internet, 5th Edition — Translate by K55CC

Mit khac, néu dit liéu dugc gui thudng xuyén thi viée khoi phuc theo giao thirc chi ding NAK sé& xay ra rat
nhanh chong. Hon nita, néu 16i khong thuong xuyén xay ra thi NAK chi thinh thoang méi dugc giri (khi
can thiét) con ACK thi khong can giri. Do d6 1am giam dang ké trong thong tin phan hdi
= Giao thic chi ding NAK ti uu hon giao thirc sir dung ACK
6. Xem xét giao thitc GBN vai kich thudc windows phia gui 1a 3 va pham vi cua seq num 1a 1024.
Gia sir tai thoi diém t, thir tu tiép theo trong goi tin ma phia nhan dang mong doi 13 1 sequence number cta
k. Cho ring, méi trudng khong sap xép lai thir tw ciia cac msg. Tra 101 cac cau hoi
a. Céc tap seq num co thé co bén trong windows phia gui tai thoi diém t 13 gi ?
b. Tat ca cac gia tri c6 thé co cua truong ACK trong tit ca cac msg c6 thé hién dang truyén quay
tr& lai phia ngudi giri tai thoi diém t 1a gi ?
Answer:
a. O day chang ta c6 1 windows véi kich thude N=3.
Gia suir phia nhan da nhan dugc goi tin k-1, va da gui ACK cho né va tat ca cac g0i tin khac. Néu tat
ca ACK déu duoc nhan & phia gui thi sau d6 windows phia ngudi giri & 1a [k, k+N-1].
Gia st thtr 2 1a khong c6 ACK nao dugce nhan tai phia gui, khi d6 windows phia guri s€ chira N goi
tin va phai bao gdm goi k-1, nén windows phai giri s& 1a [k-N, k-1]
Vi nhiing 1ap luan trén thi windows phia guri s€ c6 kich thudc 1a 3 va sé bét dau tai 1 noi nao dé
trong pham vi [k-N, K]

b. Néu phia nhan dang cho géi tin thir k, va sau d6 n6 nhan duge géi tin thir k-1 va N-1 géi tin trude

7. Tra o1 ding hodc sai cho cac cau hoi sau day va gidi thich cho cau tra 1061 ctia ban:
a. Véi giao thirc selective repeat, né ¢ thé cho phia giri nhan duoc mot ACK cho mot géi tin ndm bén
ngoai windows hién tai ctia no.

b. V&i GBN, no c6 thé cho phia giri nhan duge mot ACK cho mét goi tin nim bén ngoai windows hién

tai cia no.
Answer:
a. bung.

Gia st phia gui ¢6 kich thudc windows 1a 3 va guri cac goi tin 1,2,3 tai to.

Tai t; (t>to) phia nhan giri ACK 1,2,3.

Tai t, (t, > t;), phia gui timeouts va gui lai goi tin 1,2,3.

Tai t3, phia nhan nhan céac goéi tin trung lap, va gui lai ACK 1,2,3.

Tai t4 phia giri nhan ACK 1,2,3 ma phia nhan gui tai thoi diém t, va chuyén windows 1én 4,5,6.

Tai t5 phia guri nhan ACK 1,2,3 ma phia nhan gui tai t3. Khi nay ACK ngoai khoang cua windows
b. Plng. <gidng y a>
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8. Xem xét viéc chuyén mot tap tin rat 16n cta L byte tir Host A dén Host B. Gia sir 1 MSS = 536 byte.

a. Giatri tdi da cia L dé& TCP seq num khong bi can kiét 1a gi? Ttrudng TCP seq num c6 4 byte.
b. Véi gia tri L ¢6 duoc trong cdu a), phai mat bao lau dé truyén tai cac tap tin.
Gia sir rang co tong sd 66 byte truong tiéu dé cua ting giao van, mang, lién két duoc thém vao
segment trudce khi goi dit liéu duoc giri qua mot lién két 155 Mbps. Bo qua kiém soét luu lwong va
kiém soat tic nghén vi thé co thé giri ra cac segment lién tyc.
Answer:

Co tt ca 2% = 4294967296 sequence number

a.

Sequence number khong ting 1én 1 mdi segment. Thay vao d6, né gia ting sb lugng cac byte dir
lidu dc giri. Vi vay kich ¢& ciia MSS 1a khong lién quan — kich thuée tap tin tdi da c6 thé dugc gui
tir A dén B chi don gian 1a s luong byte biéu didn bai 237 4.19 Gbytes

. 32 .
SO lugng segment 1a % = 8012999 (1ay nguyén, lam tron 1€n)
66byte tiéu dé dc thém vao cho mdi segment

N 32
=> tong co ;3—6 * 66 = 66 * 8012999 = 528,857,934 bytes cua tiéu dé

232

=> tdng d6 16n phai truyén di 1a s=2%+ S *66= 4,824*10° bytes

=> thoi gian dé truyén tai 1a (s * 8) / (155%1000) = 249 (s)

9. Host A va B giao tiép qua két ndi TCP va host B da nhan dugc tir A tat ca cac byte thong qua byte 126. Gia

sir rang host A sau d6 giri thém 2 segment t6i host B back-to-back. Segment dau tién va tht 2 chira twong

g 70 va 50 byte dir liéu. Trong segment dau tién sequence number 1a 127, source port 1a 302, destination

port la 80. Host B gtri ACK ngay khi n6 nhan dugc segment tir A

a. Trong segment thir 2 dugc giri tir host A dén host B thi sequence number, source port, destination
port la bao nhiéu?

b. Néu segment dau tién dén trudc segment thir 2, trong acknowledgement ctia segment dau tién dén
thi acknowledgement number, source port, destination port 1a bao nhiéu?

c. Néu segment thir 2 dén truéc segment dau tién, trong acknowledgement ciia segment dau tién dén
thi acknowledgement number la bao nhiéu?

d. Gia sir 2 segment duoc giri boi A dén theo thu ty tai B, acknowledgement ddu tién 13 bi mat,
acknowledgement thtr 2 dén sau khoang thoi gian time out. V& so d6 thoi gian hién thi cic segment
va acknowledgements da gri.

Answer:

a. Trong segment thir 2:

- sequence number la 197

source port number 1a 302

- destination port number la 80
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b. Néu segment dau tién dén trudc segment thir 2:

- acknowledgement number 1a 197

- source port number la 80

- destination port number la 302.

. Néu segment thir 2 dén trudc segment dau tién:

- acknowledgement number 1 127 — chi ra rang n6 van con doi cac bytes 127 tro di

Timeout
interval

Timeout
interval

Host A Host B

Seq = 127, 70 bytes

10. Host A va B dugc két ndi truc tiép véi lién két 100 Mbps.Co mot két ndi TCP gitra hai host, va host A guri

dén host B mot tap tin c6 kich thudc 16n qua két ndi nay. Host A c6 thé guri dit liéu Gmg dung cta né vao

socket TCP ctia n6 véi toc do cao 13 120 Mbps nhung Host B ¢6 thé doc nhan duoc bo dém voéi toe do tdi

da 1a 60 Mbps. Mo ta anh hudng cta kiém soat luu lwong TCP.

Answer:

Host A ¢6 thé giri voi toe d6 100Mbps. Tuy nhién host A giri vao bo dém nhanh hon so v6i host B ¢6 thé

doc. Bo dém day 1én voi tbe do 40Mbps. Khi bo dém day, host B bao hiéu t6i host A dimg gui dit lidu bang

cach thiét 1ap RcvWindow = 0. Host A s& dirng viée guri dir liéu cho dén tan khi nhan dugc segment véi

RcvWindow > 0. Do d6 host A s& lién tuc ding lai va bat ddu guri. Trung binh trong thoi gian dai, host A

giri dir liéu dén host B nhur 14 1 phan cta két ndi nay va khong 1én hon 60Mbps

11. Hay xem xét cac thu tuc TCP dé uoc luong RTT. Gia st a = 0,1.
SampleRTT1 1a SampleRTT gan dy nhat. SampleRTT2 1a RTT gan ddy nhat tiép theo, va nhu vay.

a. Ddi voi mot két ndi TCP nhét dinh, gia sir co bon acknowledgments da duoc tra lai véi
SampleRTTs tuong trng: SampleRTT4, SampleRTT3, SampleRTT2, va SampleRTT1, Thé hién
EstimatedRTT v&i bén SampleRTTs.

b. Khai quat cong thirc cho n SampleRTTs

c. Déi voi cong thirc trong phan (b) ap dung cho n>co.

Answer:
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a. Ki hiéu EstimatedRTT®™ 14 udc lugng sau n sample

12.

13.

EstimatedRTTY = SampleRTT;
EstimatedRTT® = o .SampleRT T + (1-0)) .SampleRTT>
EstimatedRTT® = o .SampleRT T + (1-0)[ o .SampleRTT, + (1-c.).SampleRT T3]
= o .SampleRTT; + (1-a).0..SampleRTT, + (1-a)>.SampleRTT;
EstimatedRTT® = o .SampleRTT; + (1-0).0..SampleRT T, + (1-0)*.c .SampleRTTs + (1-a)>.SampleRTT3

EstimatedRTT® = o . Z;‘:u — a)/.SampleRTT; + (1 — a)"SampleRTT,

EstimatedRIT™ =

ZI 1 —x)’ SampleRTT,

ol

l-x

T T
=— > .9 SampieRTT
g & :

Host A giri mot tap tin rat 16n dén host B qua mot két ndi TCP. Qua két ndi nay 1a khong bao gid co bat ky
mat mat goi dir liéu va khong co timeout. Ky hiéu tdc do truyén dan cua lién két két ndi host A dén Internet
1a R bps. Gia str rang qué trinh host A ¢6 kha nang gui dir liéu vao TCP socket voi toc do S bps, trong d6 S
=10 * R. Hon nira gia st rang bd dém nhan 1 du 16n dé chta toan b tap tin, va bo dém gui chi co thé gitr
mot phan trim cia tap tin. Didu gi s& ngan chian qué trinh trong may chu lién tuc truyén dit lidu dén socket
TCP cua nd véi toe do S bps ?

Answer:

Trong van dé nay, khong c6 nguy hiém trong tran bo nhd phia nhan nhan tir khi ving dém nhan phia nhan
c6 thé giir toan bo tap tin. Hon nira, vi khong c6 mat mat va acknowledgements duoc giri tra truge khi
timeout, TCP kiém so4t nghén khong diéu tiét phia giri. Tuy nhién, qu4 trinh trén host A s& khong lién tuc
chuyén dir liéu cho socket vi viing dém guri s& nhanh chéng duoc 1ap ddy. Mot khi viing dém giri tré thanh
day, qué trinh s& chuyén di liéu ¢ ti 18 trung binh hoic R << S.

Xem xé&t viée giri mot tap tin 16n to mdt host khac qua két néi TCP ma khong c6 méat mat.

a. Gia st TCP str dung AIMD kiém soét tic nghén ma khong c6 khoi dau cham chap. Gia sir ting
cwnd 1én 1 MSS mdi khi tit ca ACKs nhan dugc va gid dinh RTT la hé‘mg s6, mat bao lau dé cwnd
tang tir 5 MSS 1én 11 MSS (gia sir khong c6 su kién mat)?

b. Tinh thong lugng trung binh cho két nbi nay trong khoang thoi gian = 6 RTT?

Answer:
a. Phai mat:
1 RTT d ting cwnd 1én 6 MSS; 4 RTT dé ting cwnd 1én 9 MSS;
2 RTT détang cwnd 1én 7 MSS; 5RTT dé tang cwnd Ién 10 MSS;
3 RTT dé tang cwnd Ién 8 MSS; 6 RTT dé tang cwnd 1én 11 MSS
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14.

15.

b. Trong RTT dau tién: 5 MSS di duoc giri;
Trong RTT thu 2: 6 MSS da dugc gui;
Trong RTT thu 3: 7 MSS da dugc gui;
Trong RTT thu 4: 8 MSS da duoc gui,
Trong RTT thu 5: 9 MSS da duoc gui;
Trong RTT thi 6: 10 MSS da duogc gui.
Vi thé trong khoang 6 RTT, 5+6+7+8+9+10 = 45 MSS di duoc giri (va acknowledged).
Do d6, chiing ta c6 thé ndi rang thong lwong trung binh trong khoang 6RTT 1a:

45 MSS
6 RTT

=7,5MSS/RTT

Trong giao thirc rdt3.0, goi tin ACK tir phia nhan dén phia giri khong phai danh sb, mac du ching ¢
truong trong ACK ma chira stt ciia packet ma chiing da biét. Tai sao céc packet ACK khong doi hoi danh
sO (sequence number)

Answer

Chung ta thdy rang, phia giri can seq num dé phia nhan c6 thé biét packet d6 co trung véi 1 packet dd nhan
tir trude khong. Doi voi ACKs, thi bén giri khong can thong tin d6 (VD: stt cia ACK) dé biét 1 ACK tring
lap. Mot ACK trung lap 1a 10 rang dbi vei phia nhan cua rdt3.0, ké tir khi n6 nhan duoc ACK géc thi n6
chuyén sang trang thai méi. ACK trung 1ap khong phai 1a cai ACK ngudi giri can nén né bi bo qua bai
rdt3.0

Suppose an application uses rdt3.0 as its transport layer protocol. As the stop-and-wait protocol has very
low channel utilization (shown in the cross-country example), the designers of this application let the
receiver keep sending back a number (more than two) of alternating ACK 0 and ACK 1 even if the
corresponding data have not arrived at the receiver. Would this application design increase the channel
utilization? Why? Are there any potential problems with this approach? Explain

Answer

Yes. This actually causes the sender to send a number of pipelined data into the channel.

Yes. Here is one potential problem. If data segments are lost in the channel, then the sender of rdt 3.0 won’t

re-send those segments, unless there are some additional mechanism in the application to recover from loss
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Chapter4: Network Layer — Review Question

R1: Dwa ra mét vai thuit ngir dwoc sir dung trong cudn sach. Tén goi packet cia tang transport la segment
va tén goi ciia ting link 13 frame. Tén packet ciia ting network? Routers va link — layer switches dwoc goi 1a
packet switches. Nguyén tic khac nhau co ban cia routers va link — layer switches?

Tra loi:

Packet tang network duoc goi la datagram. Mot router mudn chuyén packet phai dua trén dia chi IP cua packet
(tang 3). A link-layer switch muon chuyéen packet phai dya trén dia chi MAC (tang 2).

R2: Hai chite niing quan trong ciia ting network trong chuyén mach géi la gi? Ba chirc ning quan trong cia
tang network trong mét chuyen mach ao?

Tra loi:
Hai chirc ning quan trong cua tang network trong datagram — network: chuyén va dinh tuyén. ,
Ba chirc nang quan trong cua tang network trong virtual — circuit: chuyén, dinh tuyén, va thiét 1ap tuyén duong.

R3: Sw khac nhau giira routing va forwarding?

Tra loi:

Forwarding 1a chuyén mot packet tir mot lién két dau vao ctiia mot router, ra mot lién két dau ra cua router d6 sao
cho thich hop.

Routing la xac dinh cac router trén duong truyén tir nguon tdi dich.

R4: Routers trong chuyén mach goéi va chuyén mach dién c¢6 dwec sir dung trong bang dinh tuyén? Néu vy,
hiay mé ta bang dinh tuyen cho hai mé hinh trén?

Tra loi:
Puoc st dung cho ca hai.

R7: Tai sao m&i cong vao trong viing nhé ciia router c6 toc d cao
(Discuss why each input port in a high-speed router stores a shadow copy of the forwarding table)

With the shadow copy, the forwarding decision is made locally, at each input port, without invoking the
centralized routing processor. Such decentralized forwarding avoids creating a forwarding processing bottleneck at
a single point within the router

R9: Miéu ta viéc mat mat goi tin ¢ thé xay ra tai cong vaoe. Miéu ti viéc mat mat géi tin tai cong vao do cé
the bi loai bé. (trir trweong hop s dung bé nhé dém)

Tra loi:

M4t mat goi tin xay ra néu kich c& hang doi tai cong vao ting 1én cao béi vi toe do forwarding cham do d6 bo nho
router s€ bi day. Biéu d6 co the bi loai trir néu toc o forwarding toi thiéu la n 1an toc do cua cong vao, n chinh la
SO cong vao.

R10: Miéu ti viéc mat mat géi tin c6 thé xay ra tai cong ra.
Tra loi:

Viéc mat mat goi tin co thé xay ra néu kich ¢& hang doi tai cong ra (s goi tin can chuyén di ra khoi buffer cua
router) tang cao trong khi toc d¢ ra cua cham

CutiDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Computer Networking: A Top-Down Approach Featuring the Internet, 5th Edition — Translate by K55CC

R11: HOL blocking la gi? Né c6 thé xay ra trong cong vao hoic cong ra khong?

Tra loi:

HOL blocking — c4c datagram xép hang tai truéc hang doi ngén khong cho datagram khéc chuyén tiép. N6 c6 thé
Xay ra tai cong vao.

R12: Router c6 ¢6 dia chi IP khong? Néu c6, d6 dai ?

Tra loi:
C6. N6 ¢o 1 dia chi IP cho moi interface.

R13: Chuyén sang h¢ c6 sé nhi phén dai dia chi 223.1.3.27

Tra loi:
11011111 00000001 00000011 00011100
R15: Gia sir ¢ 3 router giira host ngudn va dich. Bé6 qua phan ménh, mét 1P datagram giri tir host nguon
deén dich s€ di qua bao nhiéu interfaces? C6 bao nhiéu bang chuyén tiep dé chuyén goi tir nguon den dich?
Tra loi:
8 interfaces; 3 forwarding tables
R16: Gia si mgt ung dung tao ra 40bytes dir lifu trong khoang thdi gian 20msec va mbi dir liéu dwoc dong
goi trong goi TCP segment va sau d6 thanh géi IP datagram. Ti 1€ ciia moi datagram sé overhead la gi? Ti I¢
dir liéu &ng dung la bao nhiéu?
Tra loi:
Overhead: 20 byte cua TCP header, 20 byte cua IP header = 40 byte

= 50% overhead

R17: Gia s host A glrl host B mgt géi TCP segment dwgc dong gdi trong IP datagram Khi host B nhan
dwoc goi datagram. TAng network trong host B sé 1am nhw thé nao dé biét né nén truyén bang TCP tét hon
UDP hay mot cai gi khac?

Tra loi:

8 bit trong trudng giao thic cua IP datagram bao gdom théng tin vé giao thirc tang transport ma may dich nén gui
segment 1én 16p transport

R20: Cé nhéan dinh rang: “Khi IPv6 ¢é dwong 6ng qua IPv4, IPv6 nam trong duong éng IPv4 nhw mét giao
thirc tai tang lien két”. Ban cé dong y voi phat biéu trén. Tai sao va tai sao khong?

Tra loi:

Cé. Bai vi toan bo goi tin IPv6 dugce dong goi trong goi tin [Pv4.

R21. So sanh sy khac nhau giira hai thuat toan linkstate va distance vector.

Thuat toan linkstate: tinh toan con dudng di c6 chi phi ngin nhét tir nguon toi dich bang cach sir dung nhing kién
thizc hoan chinh, téng quat vé mang.

Dinh tuyén theo distance vector: : Viéc tinh toan chi phi dudng di it nhat dwoc thuc hién lap di 13p lai, phan phdi
theo cach thirc. Mot nit chi biét hang x6m ma né phai chuyén tiép mot goi tin di qua dé dat dugc dich dén theo

con dudng co chi phi 1a it nhat , va chi phi clia con dudng do tir né dén dich.
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R22, Thao luan 1am thé nao ma internet cé thé to chirc sip xép dé c6 thé phan chia cho hang triéu ngudi
dung?

Router duoc tong hop vao cac hé thdng tu diéu khién (cac AS). Trong mot hé théng AS, tat ca céc router chay
cung giao thtre dinh tuyén trong noi bd AS. Dic biét gateway router trong cac AS khac nhau chay cac giao thuc
dinh tuyén lién hé thong tu diéu khién xac dinh duong dan dinh tuyén gitra cac AS.

Van dé cua scale(phan chia) dwoc giai quyét khi mot router trong AS chi can biét vé cac router va gateway router
trong AS cua n6

R23, C6 can thiét viéc mdi hé théng tir tri (AS) sir dung cung thuit toan dinh tuyén intra- AS khéng?
Khoéng. Mdi AS ¢6 quyén tu cha trong quan 1y dinh tuyén trong AS.

R26, PIén vao 6 trong sau: RIP advertisements typically announce the number of hops to various
destinations. BGP updates, on the other hand, announce the to the various destinations.

“sequence of ASs on the routes” - Trinh tu cac Ass trén cac tuyén duong.

R29, Dinh nghia va so sanh cac thuat ngir sau: Subnet,prefix va BGP route.

Tra 1o1

Subnet 1a mot phan cua mang ludi 16n hon, mot subnet khong chira 1 router. Ranh gigi cia né duuoc xéac dinh boi
giao dién cua router va host.

Prefix 1a mot phan cua dia chi CDIRIzed dugc viét dudi dang abcd/x. Mot prefix c6 thé gom 1 hay nhiéu subnet.
Khi mot router quang ba mot prefix qua mot phién BGP, n6 bao gdbm mét sé thudc tinh BGP.

Trong thuat ngit BGP , mét prefix ciing v6i cac thudc tinh cia né 1a mot tuyén duong BGP (hoac chi don gian 1a

mottuyén duong).
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Chapter4: Network Layer — Problem

P1: Trong cAu héi nay, chiing ta xét 1 vai wu nhwoe diém cia virtual-circuit va datagram netwok.

a. Gia sir routers 1a ddi twong chiu diéu Kién kha thwong xuyén bi 16i. diéu nay c6 giy tranh cii trong
viée n6 c6 loi cho Kién triic Ve hay kién tric datagram? Tai sao

b. Gia sir ring cé 1 node ngudn va 1 node dich, yéu ciu cé dinh cong suit ludn c6 sin tai cac router trén
dwdng din tir ngudn dén dich, cho viéc sir dung ddc quyén ciia cac trafic giira ngudn va dich. Sir
dung VC hay kién tric datagram? Tai sao?

c. Gia sir cac links va router trong mang luéi khong bg bi 16i va dinh tuyén giira tat ca cac router
ngudn/ dich vin khong thay ddi. trong tinh hudng nay, VC hay kién tric datagram c6 nhiéu diéu
khién ludng giao thong overheadd hon? Tai sao
Tra 101

a. V6i 1 mang ludi két ndi mang, mai router bi 13i s& lién quan dén phan dinh tuyén cua két ndi 6. & muc ti
thiéu, n6 s& yéu cau router d6 “16i nguwoc dong” tir router that bai dén xay dung 1 duong dan moi dén node
dich, véi tat ca cac dau hiéu xay dung lién quan dén set up duong dan méi. Hon nita, tat ca cac router trong
duong din ban dau tir node sai phai duoc di xudng két ndi sai, voi tat ca dau hiéu xay dung lién quan dén
no.

Véi 1 mang ko két ndi datagram, khong dau hiéu thiét Iap set up cho ca duong dan méi hay di xubng
duong din cil, chung ta co thé thiy, tuy nhién, bang dinh tuyén d6 s& can update lai( vi du dung thuat toan
distance vector hoic link state) dé dwa cac router khong thanh cong vao tai khoan. chiing ra c6 thé thiy vs
tt distance vector, bang dinh tuyén nay co thé thay doi thi thoang bang dai phuwong hoa timg ving gan
router that bai. do do, 1 datagram netwok sé& thich hop hon. That tha vi, cac tiéu chuan thiét ké trong
arpanet ban dau co thé sir dung dudi diéu kién cang thang 1a 1 trong nhing 1y do kién trac datagram duoc
lwa chon cho t6 tién Internet

b. dé cho 1 router c6 thé duy tri s6 lugng cong suat ¢ dinh trén duong din giira node ngudn va node dich, n6
can biét cac dact inh ctia céc truy cap tir tit ca cac phién truyén thong qua céc lién két trong router. Diéu
nay co thé c6 trong mang ludi lién két dinh hudng, nhung ko c6 trong mang ludi ko két ndi. vi vay 1 két
ndi mang dinh huéng VC sé thich hop hon.

c. trong tinh hudng nay, kién tric datagram co kiém soat ludng trén khong hon. Pidu nay 1a do céc tiéu dé goi
tin khac nhau can thiét dé dinh tuyén cac goi tin thong qua mang. Nhung kién trac VC, 11 khi tat ca cac
circuit da dugc thiét 1ap. né sé khong bao h thay d6i. nhu vay overhead 1a khong dang ké vé lau dai

P2: Xét 1 virtual circuit netwok, gi sir s6 VC la 1 truang 8 bits.

a. S6 téi da VC ¢6 thé mang trongl link?

b. Gia sir node giira xac dinh dwong din va VC number & thiét 1ap két ndi. gia dir cé 1 cai VC number
gidng vy dwoc sir dung trong mdi link ciing VC’s path. Miéu ti lam thé nio node trung tim cé thé
xac dinh VC number & thiét lap lién két. cé thé co6 it VC trong tién trinh hon so t6i da da xac dinh?

c. Gia sir sy khac nhau dwoc cho phép trong mdi link doc theo dwong dan ciia VC. Trong qua trinh
thiét 1ap két noi, sau khi 1 dwong din end — to — end dwoe xac dinh. Miéu ta 1am thé nao links cé thé
chon VC number ciia né va cAu hinh né theo cach phén cip, ma khong c6 sw phu thudce vao 1 node
trung tam?

Tra 161
a. S6 tbi da VC c6 thé mang trong 1 link = 28 = 256
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b. céac node trung tdm co6 thé chon bat ky sé lugng VC d6 free tir {0, 1, ..., 2°8 — 1}. Theo cach nay, né khong
thé co it VC hon 256 trong tién trinh ma khong co bat ky VC pho bién free

c. mdi cap cua cac lién két doc lap co thé phan b VC number tir tap {0, 1, ... 228 — 1} do d6 1 s6 VC c6 kha
ning s& c¢6 1 s6 VC khac nhau cho mdi lién két doc theo con dudng cua VC phai thay thé VVC number cua
mdi goi tin dén VV number lién két vs cac 1k ra bén ngoai.

P3: Bang chuyén tiép bare-bones trong VC netwok cé 4 ¢ot. Y nghia ciia tirng gia tri trong méi cét? Bang
chuyén tiép bare-bones trong datagram network cé 2 cdt, y nghia?

Tra 1oi:
Déi vs bang chuyén tiép VC, cac cot 1a: Incoming Interface, Incoming VC Number, Outgoing Interface,
Outgoing VC Number

Déi vs bang chuyén tiép datagram, cac cot la: Destination Address, Outgoing Interface

P5: Xem nhu 1 VC network ¢6 2 bit cho trwong VC number. Gia sir network muén thiét 1ap 1 dwong truyén
chuyén 4o qua 4 links A B C D. Gia sit mi link d6 ¢6 can thuc hién 2 dwong chuyén a0 khac nhau. Véi sé
VC nhuw hinh vé:

Link A Link B Link € Link D
(H4] 01 19 1
0 10 " 0

Hay nh¢ rang 1 VC chi truyén trén 1 trong 4 link.

a. Néu 1 VC muén dung 1 number VC giéng nhau cho ca 4 link. Thi VC number c6 thé gan cho new VC.
b. Néu mdi VC dugc phép c6 nhiéu VC number trong cac link khac nhau thi c¢6 bao nhiéu t hop cho 4 VC
number c6 thé sir dung?

Tra loi:

a. Khong c6 VC number nao dugc gan cho new VC. Nén ciing khong c6 VC nao dugc thiét lap.
b. 2% (TRR)

P9: xem nhw 1 datagram sir dung 32 bit dé danh dia chi cia host. Gia sir 1 router ¢6 4 links tir 0 dén 3, va
g6i tin ¢ thé chuyén qua link interface nhw hinh sau:
Destination Address Range Link Interface
11100000 00000000 00000000 00000000

through 0
1T10000C 0OLEITIT TTERELL) LLLEnttl

11100000 01000000 00000000 00000000
through
11100000 01000000 LLLLLLEE EEILELL

11100000 01000001 00000000 00000000

through 2
110000 OLILLLEY RR001REE LEOLLLEY

otherwise 3
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a. Cung cap 1 bang chuyén sir dung prefix matching dai nhét va chuyén géi tin qua link interface diing.
b. Ban xac dinh bang chuyén nhw thé nao véi cac dia chi dich nhw dwéi day

11001000 10010001 01010001 0101010)
11100001 01000000 11000011 00111100
11100001 10000000 00010001 01110111

Giai:
a.
Prefix Match Link Interface
11100000 00 0
11100000 01000000 1
1110000 2
11100001 1 3
otherwise 3
b. Prefix match for first address is 5™ entry: link interface 3

Prefix match for second address is 3" entry: link interface 2
Prefix match for third address is 4™ entry: link interface 3

P12: gia sir 1 router c6 két ndi téi 3 subnet 1,2,3. Mi subnet ¢6 dang 223.1.17/24. Gia sir rang sub1 c6 thé hd
tro cho 63 interface, sub 2 hd tre cho 95 interface, sub 3 h§ tro cho 16 interface. Cung céap 3 dia chi mang
théa man cac yéu cau trén.
Tra 1o1:

223.1.17.0/26 Vi 63 < 276

223.1.17.128/25 vi 95<2/7

223.1.17.192/28 vi 16 =2"4
P15: Hiy xem xét 1 subnet 128.119.40.128/26. Pwa ra 1 vi du vé 1 dia chi IP dang xXX.XXX.XXX.xxx ¢6 thé gan
cho mang nay. Gia sir 1 ISP sé hiru khoi dia chi cé dang 128.119.40.64/25. Gia sw mudn tao ra 4 mang con
tir khdi nay, véi mdi khoi cé cing s dia chi IP. Subnet ciia 4 mang con la gi?

Tra 1o1:

- Dia chi IP ndm trong mang c6 subnet 128.119.40.128/26:
Ta c¢6 10000000 01110111 00101000 10000000
Cac IP tir 128.119.40.128 <> 10000000 01110111 00101000 10000000
dén 128.119.40.191 <> 10000000 01110111 00101000 10111111
- Vi khdi dia chi 128.119.40.64/25 => 10000000 01110111 00101000 01000000
25 bit du 1a ¢6 dinh
Vi bit thtr 26 = 1 nén ta con 6 bit nita & phan biét dia chi IP (khong tu tin cho ciu néi nay)
= c6 tatca 2’ = 64
MJbi mang con c6 sb IP bang nhau nén mdi mang c6 64/4 = 16 = 24
= Ta dung 4 bit cubi dé phan biét dia chi IP, 2 bit tiép theo ta dé phan biét 4 mang con v¢i nhau
= 4 mang con co subnet la:

128.119.40.64/28 - 10000000 01110111 00101000 01000000
128.119.40.80/28 - 10000000 01110111 00101000 01010000
128.119.40.96/28 - 10000000 01110111 00101000 01100000

128.119.40.112/28 - 10000000 01110111 00101000 01110000
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P17: Gia sir giri 2400 byte datagram vao trong mt link, link nay ¢6 MTU ciia 700bytes. Cho rang
datagram géc dwge danh diu véi dinh danh s6 422. C6 bao nhiéu c& dwoc tao ra? Gia tri ciia mdi trwong
khac nhau trong datagram dwgc tao ra c6 lién quan gi dén phan manh?

Tra loi:

Kich c& ti da cua truong dir liéu trong mdi phan doan = 680 byte (700-20 byte IP header)

Do d6 s6 phan doan can dén = (2400-20)/680=4

Mdi phan doan s& c6 mot dinh danh sé 422 va loai trir ra cai cudi cing c6 kich c¢& 700byte (bao gom IP header).
Goi cudi cung co kich c& 360byte(bao géom IP header). Vi tri ciia 4 phan doan s&1a 0, 85, 170, 255. Ba cai phan
doan dau tién c6 co béng 1, phan doan cudi cung c6 co = 0.

P18: Gia sir datagram c6 giéi han 1a 1500byte (bao gom header) giira host ngudn A va host dich B. Thira
nhan riang c6 20byte IP header. Hoi c6 bao nhiéu datagram cin dén dé giri 1 MP3 bao gom 5 trigu byte ?.
giai thich cho tinh toan cua ban.

Tra loi:

1 file MP3 = 5000000byte

Thira nhan dix liéu mang theo TCP segment, véi mdi TCP segment c¢6 20byte cua header. Mdi datagram c6 thé
mang 1500-40=1460 byte cua file MP3

S6 datagram can dén = 5.10%/1460 = 3425.

Datagram cudi ciing 960 +40 = 1000byte. Cht ¥ rang, tai d6 khong co6 phan manh — host nguén khong thé tao mot
datagram I6n hon 1500 va cai datagram s€ nhd hon MTUs o the links.

P20: Gia sir ban vira kham pha ra s ciia host ding sau mét NAT. Ban theo déi thay rang l6p IP dwoc danh
dau véi mdt sb 1a dinh danh, cac s6 d6 lién tiép trén mdi IP packet. Sé dinh danh ciia IP packet dau tién
dwoc tao ra béi host 13 mdt s6 ngiu nhién, va sé dinh danh caa nhirng IP packet tiép theo 1a tiép tuc. Thira
nhan tat ca IP packet tao ra béi hosts diang sau NAT da dwoc giri ra bén ngoai.

a. Duwra vao nhirng theo déi va thira nhan, ban c6 thé phat hién ra tat packet dwoc giri béi NAT ra bén
ngoai. Ban c6 thé dwa ta mot vai ki thuat don gian- ki thuat phat hién ra sé duy nhat caa host dang
sau NAT ? Bao chira cho cau tra loi ctia ban.

b. Néu s6 dinh danh khéng dwoc chi ra lién tuc nhwng ngiu nhién, ki thuit cia ban nén c6 1a gi?

Tra loi:

a. K& tir khi tat ca IP packet duoc giri ra ngoai, vy chiing ta c6 thé sir dung mot packet phat hién ra ban ghi
tat ca IP packet tao ra boi host dang sau mot NAT. Khi mdi host tao ra mot chudi caa IP packet véi s6 lién
tiép va mot dinh danh khac han nhau lic ban dau, chiing c6 thé tao nhom IP packet vai IDs lién tuc trong
mot khdi (dam).Sé cua khéi 1a s6 cua hosts dang sau NAT.

Tuy nhién, néu sé dinh danh khong chi ra lién tiép ma duogc chi ra ngau nhién, ki thuat duoc goi ¥ & phan (a) sé
khong lam duoc gi, khi d6 s€ khong thé tao nhom cho dit lidu duoc phat hién ra
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Chapter5: Link Layer — Review Question
R2. Néu tit ca cac duwdong két ndi trén Internet déu cung cip dich vu truyén thong tin cdy thi giao thirc TCP
¢6 can thiét nira hay khong ??? Tai sao ¢6 va tai sao khong?

Mdc dit méi lién két dam bao rcing mot goi tin IP duoc gui qua lién két sé dwoc nhan dwoc & dau kia ciia lién két
ma khong c6 16, né khéng dwoce bao dam rdang cdc goi tin IP dén diém dén cudi cing trong thik t hop Iy. Véi IP,
cdc goi trong ciing mot Két noi TCP ¢6 thé sir dung cdc tuyén khdc nhau trong mang, va do dé dén khéng diing thir
ti. TCP van con can thiét dé cung cdp két thiic nhdn ciia cac vimg dung byte dong trong thit tw diing. Ngodi ra, IP
c6 thé bi mat cdc géi tin do vong Idp dinh tuyén.

R3. Nhitng dich vu nao tang lién két dir liéu ¢ thé cung cap cho tang mang ? Nhitng dich vu nao trong dé
twong tw vai IP, véi TCP 7?7

Framing ( IP and TCP), link access,reliable delivery (TCP), flow control (TCP), error detection ( IP and TCP),
error correction, full duplex( TCP)

R4. Gia sir 2 nat bat dau truyén dir liéu cung lic véi kich thwée packet 13 L bit(broadcast khong phai p2p)
v6i toe dd R. Ky hiéu sw cham tré phién truyén giira 2 nat 1a d. Héi c6 xung dt hay khong néu d<L/R. giai
thich??

C6 thé cé xung dgt khi mét nét dang truyén va gap packet tra vé cho nét kia

R5. Trong Phan 5.3, chiing ta da liét ké bon diic tinh mong mudn cia mdt broadcast chanel. Giao thic
Slotted ALOHA c6 nhirng dic tinh nao, giao thirc token passing c6 nhirng dac tinh nao?

4 dac tinh:

- When only one node has data to send, that node has a throughput of R bps.

- Khi M niit diz liéu Quri di, moi miit dwoc Quei vs thong lieong R/M bps. Pay chi la toc do trung binh trong mgt
khodng thot gian

- giao thire duwoc trién khai phan tan, nghia la ko c6 nit giik vai tro diéu phoi(khi nit dé hong, mang sé sup do)

- giao thire don gidn dé chi phi cai dat khéng cao

Slotted Aloha: 1, 2 and 4
Tokenring: 1, 2, 3, 4.

R7. Tai sao giao thirc token-ring sé 1a khéng hiéu qua néu mét mang LAN cé6
chu vi lén ?

Vi khi mot mit givi di 1 frame, né phai doi frame di hét 1 vong true6c khi niit bat dau 1 phién truyén méi. vi vay néu
L/R nho nhu torop thi giao thirC sé khong hiéu qua

R8. D¢ l6m trwong dia chi MAC ? Trwong Ipv4 ? Trwong Ipv6?
28 MAC addresses:
232 |Pv4 addresses;

212 |Pv6 addresses.
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R10. Tai sao géi tin truy van ARP lai dwoc giri broadcast ? tai sao géi tin tra l6i ARP lai chi giri dén 1 dia
chi MAC duy nhit ?

Vi khi giri ARP query thiét bi chura biét dieoe dia chi MAC ciia interface né giri den. Khi guri lai géi tin tra |oi thi
dia chi MAC cua thiét bi giri di c6 trong géi ARP query nén khéng can phdi giri broadcast niza.

R11. Véi mang é Figure 5.19, router ¢6 2 ARP modules, mdi modules ¢é6 bang ARP ciia né. Cé thé hay
khéng 1 dia chi MAC xuét hién ¢ cung 1 bang ARP

Khéng thé vi méi mang Lan ¢6 1 tap adapter gdn vs né, véi méi adapter thi ¢é 1 dia chi MAC duy nhat.

R14. Trong CSMA/CD sau lan xung dét thit 5. Xéc sudt mét nit chon K=4 la bao nhiéu? Twong &ng Voi
K=4 thi d¢ tré 12 bnhieu véi mang 10Mbps.

Sau lan thit 5 xung dét mit sé chon K trong {0,1,2. . .,31} nén xdc sudat la 1/32.
Thoi gian cho: 4*512*0,1 = 204,8 microseconds
R16. S6 VLANS maximum c6 thé dwgc ciu hinh trén switch dwoc cung cap giao thirc 802.1 . Why??

vi ¢o 12 bit VLANS dwoc dinh danh nén 2'2 = 4096 VLANS
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Chapter5: Link Layer — Problem

P1: Gia sit ndi dung théng tin ciia mdt packet 1a 1 mau bit 1100 1011 1001 1101 va tinh chin 1é cling dwgc
sir dung. Gia tri ciia trwdng chira cac bit chin 1é ddi véi trwong hep sir dung bit chin 1é 2 chiéu 1a gi? Céu
tra 167 ciia ban nén 1a treong checksum c6 d dai nhé nhat dwoc sir dung.

Tra loi:
11101
10111
10010
11011
00011

P2: Cho mét vi du cho thay kiém tra bit chan 1é 2 chiéu c6 thé sira va phat hién dwoc 1 18i bit. Cho mét vi du
cho thay 2 15i bit ¢é thé dwogc phat hién nhung khong dwoc sira.

Traloi:

Gia sir chung ta bat ¢au vai ma tran chan ¢ 2 chiéu nhi phan:

0000

1111

0101

1010

Véi 1 15i bit & hang 2, ¢ot 3, tinh chan 1é cua hang 2 va cot 3 gio bi sai, thé hién trong ma tran sau:

0000

1101

0101

1010

Bay gio gia sir ¢6 1 15i bit & hang 2, cot 2 va cot 3. Tinh chin Ié clia hang 2 gior d dung. Tinh chin Ié cta cot 2 va
3 sai, nhung ta khong thé phat hién ra I5i sai xay ra ¢ hang nao.

0000

1001

0101

1010

Vi du trén cho thay 14 2 13i bit c6 thé dugc phat hién (néu khong duoc stra).

P3: Gia sir phin théng tin ciia 1 packet (D trong phan 5.4) chira 10 bytes gém 8 bit nhi phan khéng diu
ASCII miéu ta xau “Link Layer”. Tinh Internet Checksum cho dir li¢u nay.

Traloi:

01001100 01101001
+ 01101110 01101011
10111010 11010100
+ 00100000 01001100

11011011 00100000
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+ 01100001 01111001

00111100 10011010 (tran, sau d6 wrap around)
+ 01100101 01110010

10100010 00001100
B cua téng nay 14 01011101 11110011
P4: Xét van dé trwéc, nhung thay vi chira ma nhi phan ciia céc s tir 0 t6i 9, gia sir 10 bytes nay chia:
a. Ma nhi phén ciia cac s6 tir 0 téi 10
b. Ma ASCII cia cac ki tw tir A téi J (viét hoa)
c. Mai ASCII ciia cac ki tw tir a téi j (viét thuwong)

Tinh Internet Checksum cho cac dir li¢u trén.

Tra loi:
a) Dé tinh Internet Checksum, chiing ta cong thém b) Dé tinh Internet Checksum, chiing ta cong thém
cac gia tri do dai 16 bit. cac gia tri do dai 16 bit:

00000001 00000010
00000011 00000100
00000101 00000110
00000111 00001000
00001001 00001010

01000001 01000010
01000011 01000100
01000101 01000110
01000111 01001000
01001001 01001010

00011001 00011110 01011000 01011111
Bu cua tong nay la 11100110 11100001. Bu cua tong nay la 10100111 10100000

C) Dé tinh Internet Checksum, chung ta cong thém cac gié tri do dai 16 bit:

01100001 01100010
01100011 01100100
01100101 01100110
01100111 01100111
01101000 01101001
11111001 11111101
Bu cua téng nay 1a 00000110 00000010
P5: Xét bp sinh 7 bit, G = 10011, gia sir D ¢6 gi4 tri 1010101010. Gi4 tri ciia R 1a gi?

Traloi:
If we divide 10011 into 1010101010 0000, we get 1011011100, with a remainder of
R=0100. Note that, G=10011 is CRC-4-1TU standard.

Néu ta chia 10011 cho 1010101010 0000, ta dwoc 1011011100, voi du 1a 0100. Cha ¥ rang, G = 10011 1a chuan
CRC-4-ITU.

P6: Xét nhw bai trén, nhung gia sit D c6 gia tri :

a. 1001000101.
b. 1010001111.
c. 0101010101.

Traloi:
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a) ta dugc 1000100011, véi sé du R=0101.
b) tadugc 1011111111, véi sé du R=0001.
¢) taduoc 0101101110, véi s6 du R=0010.

P7 : Chiing ta tim hiéu 1 sé thudc tinh cia CRC. Véi bd sinh G (= 1001) dwgc cho trong Section 5.2.3, tra loi
cac cau héi sau:

a. Tai sao né cé thé phat hién bat ki 18i don nao trong dix liéu D?
b. G & trén co6 thé phat hién bat ki 1 s6 1é cac 18i bit khong? tai sao?
Traloi:

a. Khong mat tinh téng quat, gia st bit thir I dwoc “lat”, noi 0 <= i <= d+r-1 va gia sir bit it quan trong nhat 13 bit
thir 0.

MGt 18i bit don nghia 1a dit liéu nhan duge 1a K=D*2"XOR R + 2'. R3 rang la néu ching ta chia K cho G, thi s6 du
s& khac 0. Nhin chung, néu G chira it nhat hai 1°s, thi mot 151 bit don ludn ludn c6 thé phat hién.

b. Mau chét 1a G ¢6 thé chia cho 11(sé nhi phan), but any number of odd-number of 1’s khong thé chia cho 11. Vi
thé, 1 day (khong can lién tuc) caa mot sé Ié cac bit 16i khong thé chia cho 11, vi thé n6 khong thé chia cho G.
P8: O Section 5.3, chiing ta d4 rut ra duwoc mot phac thao vé hiéu suat cia ALOHA chia khe, trong van dé nay,
chung ta s€ hoan thién né.

a, Nhé lai 1a khi c6 N node hoat dong, hiéu suat cia ALOHA chia khe 13 Np(1- p)*. Tim gi4 tri ciia p cho hiéu
suat d6 16n nhat.

b, Str dung gia tri tim duoc & cau a, tim hiéu suat caa ALOHA chia khe bang cach cho N tién téi vo cung. Goi :
(1 - 1/N)™ tién t6i 1/e khi N tién t6i vo cung.

Tra loi:
a.
E(p) - -"\"'P(l _P)"'-"
E'(p)=N(1-p)* = Np(N -1)(1- p)*~
=N(1- P)~ E ((1 —p) —p(_.”\‘v L 1))
1
E'(p)=0=p*=—
N
b.
1.,
1-—)
1 1 } KX AT
' * =.\7__ 1____ N-l = 1___ | - N
E(p*) .’\’( N) ( .\") I_L
N
: 1 j b 1
1 1-—)=1 lim(l ——)" ==
hm(1-2) lim(1-2)" =—
Thus
: 1
lim E(p*) ==
‘\‘—tl (p ) g
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P9: Chimg minh 1a hiéu suat Ién nhat cia ALOHA thuan tiy 1a 1/(2e). Chéi y: van dé nay s& rat dé néu ban da tra
|01 xong cau hai ¢ trén.

Tra loi:

E(p)=Np(1- p)**™
E'(p)=N(~p)y*™™ — Np2(N -1)(1 - p)**?
pes “\."(1 =2 p)}: ‘-—3)((1 = .D) = pz(}\r = 1))

1

g =0 *:
e e

" N 1
) =wama

):I' N=1)

P10: Gia sit c6 2 node, A va B, sir dung giao thitc ALOHA chia khe. Gia sir node A ¢6 nhiéu dit liéu dé
chuyén hon node B, va xac suét truyén lai ciia A 1a pa, 16m hon ciia B 1a pp.

a. Tim cong thirc thong lwong trung binh ciia node A. Téng higu suit cia giao thic véi 2 node d6 la gi?
b. Néu pa= 2pg thi thong lwgng trung binh ciia A ¢6 gap 2 lan cia B khong? Tai sao? Néu khéng, ¢é thé
chon pa va pp, thé nao dé diéu do xay ra.
c. Tong quat, gia Sir c6 N nodes, trong d6 node A cé xac suat truyén lai 1a 2p va cac node khac c6 xac
sut truyén lai 1a p. Tinh thong lwong trung binh ciia node A va ciia cic node khac.
Traloi:
a) Thong lugng trung binh cta A 1a pa(1-ps)
Téng higu suat pa(1-ps) + ps(1-pa)
b) Thong luong cua A 1a pa(1-ps) = 2ps(1-ps) = 2ps — 2(ps)’
Thong luong cua B 12 pa(1-pa) = pe(1-2pe) = Pe - 2(pe)?
= Thong lugng cua A khong gap 2 lan cua B

Pé thong luong ciia A gap 2 1an caa B thi
PA(1-ps) = 2ps(1-pa)

= pa=2-(palps)
c) Théng luong cia A 1a 2p(1-p)™?, va cac node khac 1a p(1-p)V?(1-2p)
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P11: Gia sir c6 4 node hoat dong la A,B,C,D dang canh tranh truy cdp vao kénh sir dung ALOHA chia khe.
Gia sir mdi node c6 vé han packet dé giri. Mdi node cé giang giri vao mdi slot véi xac suit p. Slot diu dwoc
danh sb 1, slot 2 danh s6 2, ci thé.

a. Xac suit dé node A giri thanh cong ngay lan diu tién tai slot 5 13 bao nhiéu?
b. Xac suit dé vai node (c6 thé 1a A, B, C hoic D) giri thanh céng tai slot 4?
c. Xac suét dé Ian giri thanh cong diu tién xay ra lai slot 3?
d. Hiéu suit cia hé 4 node nay la bao nhiéu?
Tra loi:
a) (1-p(A))'p(A)
Trong do:
p(A) = x4c suit A thanh cong tai 1 slot
p(A) = p(A gtri va B,C,D khong giri)
= p(A guri).p(B khong gtri).p(C khong gui).p(D khong gui)
= p (1-p)(1-p)(1-p) = p(1-p)*
Do do:
p(A thanh cong trong 1an giri dau tai slot 5)
= (1-p(A)*.p(A)
= (1-p(1-p)°)* p(1-p)*
b) p(A thanh cong 6 slot 4) = p(1-p)°
p(B thanh cong ¢ slot 4) = p(1-p)*
p(C thanh cong ¢ slot 4) = p(1-p)*
p(D thanh cong & slot 4) = p(1-p)°
p(A,B,C hoic D thanh cong tai slot 4) = 4 p(1-p)*
(b&i vi cac sy kién nay loai trir 1an nhau)
c) p(vai node thanh cong tai 1 slot) = 4p(1-p)®
p(khong c6 node nao thanh cong tai 1 slot) = 1-4p(1-p)°
Do do:
p(lan thanh cong dau tién xay ra & slot 3) = p(p(khong co node nao thanh cong tai 2 slot dau).p(vai node
thanh cong tai slot 3) = (1 - 4 p(1-p)®)%4p(1-p)®
d) hiéu suat = p(thanh cong tai 1 slot) = 4 p(1-p)®

P13: Gia sir mgt kénh broadcast(quang ba) véi N node va transmission rate 1a R bps. Gia sir kénh
broadcast sir dung giao thic héi vong (polling) (véi 1 node polling dwgc thém vao) cho da truy cap. Gia sir
khoing thoi gian tir khi mdt node hoan thanh viéc truyén dén khi node tiép theo dwoc phép chuyén (tré héi
vong — polling delay) 1a dpo. Gia sir trong 1 vong héi, 1 node dugc phép truyén toi da Q bit. Thong lwong tdi
da cua kénh broadcast nay la bao nhiéu?

Traloi:

Thoi gian 1 vong hoi 1a

S bit dugc truyén trong 1 vong hoi 1a NQ. Thong luong tdi da vi thé s& la:
NQ _ R

Q = dyouR
N(g+dpow) 1+—pg”
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P14: gia sir 3 mang LANs két ndi véi nhau béi 2 router, xem hinh 5.8

a. Pit dia chi IP cho tat ca cac interface nay. Véi Subnet 1 thi ta dung dia chi ¢6 dang 192.168.1.xxx,
Véi Subnet 2 thi ta dung dja chi c6 dang 192.168.2.xxX, Vé&i Subnet 3 thi ta dung dia chi c6 dang
192.168.3.xxX

_;ﬁ b. Dit dia chi MAC cho cac adapter.
i — c. Giwri 1 IP datagram twr host E téi host B.
L Gia sir tAt c4 cac bang ARP ddu dwogc cap
— L . A AL LA . ¥ ’
. T ‘“ﬂ nhat. Liét ké cac budéc, giong nhw vi du 1
{ | L= . .
!ﬁ— «x’»L . router ¢ Section 5.4.2.
‘Wi d. Lam lai cu c, gio gia sit bang ARP & host
ﬁ ] 5:51 giri chwa ¢6 dir Kién gi, cac bang khac déu
\ e ulinet
. dwgc ciap nhat.
Subnet 2
Traloi
a,b: xem hinh:
C E
A | 192.168.1.001
(0-00-00-00-00-(4) 192.168.2.001 192.168.3.001
44-44-44-44-44-44 71-17-711-71-17-77
Router | : |: Router 2
192.168.1.002 192,168.2.002 192.168.2.003
22-22-02-2-2-2 33-33-33-33-33-33 §5-55-55-55-55 192.168.3.002
SR-8N-8K-R8-88-88
[l o Ll 192.1682.004
B 192.168.1.003 D 66-66-66-66-66 . X
IRTRIBISING 192.168.3.003 F

49.99.99.99.99.99

c)
1. Bang Forwading ¢ E cho thay 1a datagram dugc dinh tuyén téi interface 192.168.3.002.
2. Adapter ¢ E tao 1 Ethernet packet voi dia chi dich la 88-88-88-88-88-88.

3. Router 2 nhan packet va giai nén datagram. Bang forwarding & router nay chi ra la datagram nay phai dugc dinh
tuyén toi 198.162.2.002.

4. Router 2 guri Ethernet packet véi dia chi dich 33-33-33-33-33-33 va dia chi nguén 55-55-55-55-55-55 thong qua
interface cua no6 voi dia chi IP 1a 198.162.2.003.

5. Tién trinh tiép tuc dén khi packet dén dugc host B.

d) ARP & E luc ndy phai xac dinh dia chi MAC cua 198.162.3.002. Host E giri 1 packet truy van ARP trong 1
frame Ethernet quang b4 @@ Router 2 nhan packet truye van va giri t6i Host E mot packer ARP phan hdi. Packet
ARP phan hdi nay duge mang di boi 1 frame Ethernet véi dia chi dich Ethernet 1a 77-77-77-77-77-77.
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P15: Xét hinh 5.38, gio' chiing ta thay vi tri ciia router giira subnet 1 va 2 bang 1 switch S1, va dit tén router
gitra subnet 2 va 3 1a R1.

a. Gwri 1 IP datagram tir host E téi host F. Host E ¢6 phai héi router R1 giup forward datagram di
khong? Tai sao? Trong Ethernet frame chira IP datagram, dia chi IP dich, ngudn va dia chi MAC la gi?

b. Gia sir E mudn giri 1 IP datagram téi B, va gia sir b nhé cache ARP ciia E khong chira dia chi MAC
ciia B. B ¢6 phai giri 1 ARP truy vin dé tim dia chi MAC ciia B khong? Tai sao? Trong Ethernet frame
(chira IP datagram giri téi B) dwoc chuyén téi router 1, dia chi dich, ngudn va dia chi MAC 1a gi?

c. Gia sir host A muén giri 1 IP datagram téi host B, bé nhé cache ARP ciia A khéong chira dja chi MAC
cua B va by nhé cache ARP cia B khong chira dia chi MAC cua A. Gia sir 1a bang forwarding caa switch S1
chi chira entries cho host B va router 1. Vi thé, A sé broadcast mét ARP request message. Switch S1 sé thuc
hién hanh dgng nao khi n6 nhin dwoc ARP message? Router R1 cé cung nhian dwgc ARP request message
d6 khong? Néu nhan dwge, R1 ¢6 forward message t6i Subnet 3 khong? Ngay khi host B nhan dwoc ARP
request message, né cé giri lai host A 1 ARP message phan héi khéng? Tai sao? Switch S1 s& 1am gi ngay khi
né nhin dwgc ARP message phan hoi tir host B?

Tra loi:

a) Khong. E c6 thé kiém tra tién t6 subnet (subnet prefix) cia dia chi IP cta host F, sau d6 nhan ra 1a F & clng
1 mang LAN. Do d9, E s€ khong giri packet tai router mac dinh R1.
Ethernet frame tur E t6i F:
IP ngudn = dia chi IP cua E
IP dich = diachi IP cua F
Dia chi MAC ngudn = dia chi MAC cia E
bia chi MAC dich = dia chi MAC cua F
b) Khong, vi chiing khong & trong cing 1 mang LAN. E ¢6 thé nhan ra nhiéu nay bang cach kiém tra dia chi
IP cua B.
Ethernet frame tur E t6i R1:
IP ngudn = dia chi IP cua E
IP dich = dia chi IP cua B
Pia chi MAC ngudn = dia chi MAC cia E
Dia chi MAC dich = dja chi MAC cua interface cua R1 két ni toi Subnet 3
c) Switch S1 s€ broadcast Ethernet frame thong qua ca 2 interface ctia n6 as dia chi dich cia ARP frame nhan
duogc 1a 1 dia chi broadcast. Va no nhan ra 1a A nam trong Subnet 1 dang két ndi toi S1 tai interface két ni toi
Subnet 1. Va S1 s& cap nhat bang forwarding cuia no, bao gdm ca entry cho host A.
Co, router R1 ciling nhan dugc ARP request message, nhung R1 khong forward message tdi Subnet 3.
B khéng giri ARP message truy van hoi dia chi MAC cua A, dia chi nay c¢6 thé nhan duoc tir message truy van
cua A.
Khi Switch S1 nhan message phan hdi tir B, n6 s& thém 1 entry cho host B vao bang forwarding, sau do tha
frame vira nhan duoc véi dia chi dich 13 host A trong cling 1 interface nhu host B (vi du: A va B ciing nam trong 1
mang LAN).

P16: VAN van dé nhw trén, nhwng gia sir biy gio' router giira subnet 2 va 3 dwoc thay bang 1 switch. Tra loi
cau héi tir a dén c véi gia thiét méi.

Traloi:
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Goi switch giira subnet 2 va 3 1a S2. Theo d¢ bai, router R1 giita subnet 2 va 3 gio dugc thay thé bai switch S2.

a) Khong. E c6 thé kiém tra tién t6 subnet (subnet prefix) cua dia chi IP cta host F, va nhan ra 13 F ¢ trong
cung 1 mang LAN. Vi thé, E s& khong giri packet t6i S2.

Ethernet frame tir E t6i F:

IP ngudn = dia chi IP cua E

IP dich = dia chi IP cua F

Dia chi MAC ngudn = dia chi MAC cua E
bia chi MAC dich = dia chi MAC cua F

b) Co, boi vi E mudn biét dia chi MAC cuaa B. Vi thé, E s& gui 1 packet ARP truy van véi dia chi MAC dich
la dia chi broadcast.

Packet truy van nay s& duoc broadcast lai boi switch 1, va cudi ciing dwoc host B nhan.
Ethernet frame tu E toi S2:

IP ngudn = dia chi IP cua E

IP dich = dia chi IP cua B

MAC nguédn = dia chi MAC cua E

MAC dich = dia chi MAC broadcast: FF-FF-FF-FF-FF-FF.

c)

Switch S1 s€ broadcast frame Ethernet thong kia ca 2 interface ctia no6 as dia chi dich cua ARP frame nhan
dugc 1a 1 dia chi broadcast. Va no nhan ra 1a A nam trong Subnet 1 dang két ndi t6i S1 tai interface két ndi toi
Subnet 1. Va S1 s& cap nhat bang forwarding ciia no, bao gdm ca entry cho host A.

Co, router S2 ciing nhan dugc ARP request message ndy, va S2 s& broadcast packet truy van nay téi tat ca cac
interface cua no.

B khong giri message truy van hoi dia chi MAC cua A, dia chi nay c¢6 thé nhan duoc tir message truy van cua
A.

Khi S1 nhan duoc tin nhan phan hdi caa B, nd s& thém 1 entry cho host B vao bang forwarding, sau d6 tha
frame vira nhan duoc véi dia chi dich 13 host A trong ctiing 1 interface nhu host B (vi du: A va B ciing nam trong 1
mang LAN).

P17: Nhé lai vé giao thite CSMA/CD, adapter dgi K*512 bit times sau khi ¢é xung dot, K dwoc rat ngiu
nhién. Véi K = 100, adapter phai doi bao lau téi khi tré lai bwéc 2 véi 10Mbps Ethernet? véi 100Mbps
Ethernet?

Traloi:
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Doi 51200 bit times. V&i 10Mbps, thoi gian doi la:

51.2 x10° bits
10 x10°hps

= 5.12msec

Vi 100Mbps, thoi gian doi 1a 512 psec.

P18: Gia sir node A va B & trén cung 1 bus 10Mbps Ethernet, va tré lan téa giira 2 node 1a 325 bit times. Gia
sir node A bat diu giri 1 frame va, trwéc khi két thiic, node B bit diu giri 1 frame. A c6 két thiic viéc giri
trwde khi né phat hién 1a B di giri khong? Tai sa0? Néu cau tra loi 12 c6, thi A di hiéu nham 1a frame caa
né dwoc chuyén thanh céng ma khong c6 xung dot. Gei y: gia sir tai thoi diém t = 0 bit times, A bit dau giri
1 frame. Trong truwong hop xau nhét, A giri 1 frame ¢6 kich thwéc nhé nhit 1a 512 + 64 bit times. Nén A sé
két thiic viéc giri tai t = 512 + 64 bit times. Thé nén, ciu tra 10i 1 khong, néu tin hiéu cha B téi dwge A truéc
bit time t = 512 + 64 bits. Trong trwong hep xau nhit, khi nao thi diu hiéu cia B téi dwoc A?

Tra loi:

Tai thoi diém t = 0, A bat dau giri. Tai t = 576, A s& két thuc viéc giri. Trong trudng hop Xau nhat, B bat dau guri tai
thoi diém t = 324, 1a thoi diém ngay trudc khi bit dau tién cua frame cia A toi duoc B. Tai thoi diém t = 324 + 325
= 649, bit du tién ctia B téi duoc A. Vi 649 > 576, A két thuc viéc guri trudc khi phat hién ra 1a B da giri. Nén A
hiéu nham 1a frame cta n6 dwoc giri thanh céng ma khong ¢ xung dot.

P19: Giai thich tai sao lai ddi héi kich thuéc frame 13 nhé nhat véi Ethernet. Vi du, 10Base Ethernet yéu
cau kich thwéc nhé nhat ciaa frame bit budc 1a 64 bytes (néu ban da 1am van dé trwéc, ban c6 thé hiéu dwoc
ly do). Gid gia sir khoing cach giira 2 ends of Ethernet LAN 1a d. Ban c6 thé xay dung 1 cong thirc dé tim
kich thwéc frame nhé nhat ma 1 Ethernet packet can khong? Dwa vio ly do ciia ban, kich thwéc téi thiéu
ciia frame can cho 1 Ethernet kéo dai 2 km 1a bao nhiéu?

Tra loi:

Theo 1y do & véan dé trudc, chung ta cin dam bao 1 that one end of Ethernet c6 thé phat hién xung dot trudc khi nd
hoan thanh viéc chuyén frame. Vi thé, doi hoi kich thudc frame phai 1a nhé nhat.

Pé BW biéu thi bang thong cua Ethernet. Xét truong hop xau nhat cho viéc phat hién xung dot cia Ethernet:

1. Tai t=0 (bittimes): A gui 1 frame

2. Tai t=dprp-1(bit times): B gri 1 frame ngay trudc khi né cam nhan dc bit dau tién cia A.

3. Tai t = 2dpop-2(bit times): néu A két thuc viéc truyén bit cudi ciing ctia no ngay trudc khi frame ciia B dén
A, thi A s& khong thé phat hién xung dot trudc khi két thic viéc truyén frame cia nd. Do d6, dé A c6 thé phat hién
xung dot truge khi két thiic viéc truyén, doi hoi kich thudc téi thiéu caa frame >= 2dyrp-1 (bit times).

Gia sir toc d6 lan toa tin hiéu trong 10BASE-T Ethernet 1a 1.8%10%m/sec. Vi dyrop = d/(1.8*10%)*BW (& day,
chiing ta can convert tré lan truyén tir gidy sang bit times dé phi hop véi dac trung cua link Ethernet). Hozc ta
chon 2*d/(1.8*10%)*BW(bits). Néu d = 2km, thi can kich thudc téi thiéu caa frame 1a 222 bits.

P20 : Gia sir ban ¢6 thé ting toc dd link ciia cap Ethernet ciia ban, sw nang cAp nay anh hwong thé nao téi
kich thwée yéu cau toi thiéu ciia packet ? Néu ban néing cép cap cia ban téi 1 téc d9 cao hon va nhin ra la
ban k thé thay déi kich thwéc packet, ban sé 1am gi dé giir cho qua trinh hoat déng ding ?

Traloi :
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Dua vao giai phap & van dé truéc, ban biét 1a link ¢6 téc do cao hon thi doi hoi kich thudc yéu cau tdi thiéu cia
packet 16n hon. Néu ban khong thé thay ddi kich thuéc packet, thi ban c6 thé thém cac switch hodc router dé phan
vung mang LAN cua ban, dé dam bao 1a kich thudc mdi vung mang LAN la da nho so voéi kich thudc nhé caa
frame.

P21 : Gia sir node A va B ¢ cung 1 Ethernet bus 10Mbps, va tré lan toéa giira 2 node 1a 245 bit times. Gia sir
A va B giri frame cung lic, frame xung dot, sau d6 A va B chon gia tri khac nhau cia K trong thuat toan
CSMAV/CD. Gia sir khong cé node khac hoat dong, 1an giri lai ciia A va B ¢6 bi xung dot khong ? Gia sir A va
B bt du giri tai t = 0 bit times. Chiing ciing phat hién xung djt tai = 245 bit times. Chiing giri xong tin
hiéu tac nghén tai t = 245+48 = 293 bit times. Gia sit Ka= 0 va Kz = 1. Tai thoi diém nao thi B siap xép giri
lai ? Tai thoi diém nao A bat dau giri ? (Cha y : node phai doi 1 kénh ranh rdi sau khi quay tré lai bwéc 2 —
giao thiec nhin.) Tai thoi diém nao thi tin hiéu caa A téi dwoc B ? B ¢6 tri hoén viéc giri vao thoi diém da
dwoc sap xép cia né ?

Traloi:
Time,t Event
0 A va B bat dau gui

245 A va B phat hién xung dot

293 A va B két thuc viéc guri tin hiéu tic nghén
293+245=538 Bit cudi cung ciia B t6i A; A phat hién 1 kénh rdi
538+96=634 A bat dau guri
293+512=805 B quay lai buéc 2

B phai cam nhan duoc kénh rdi for 96 bit times trudc khi né gii

634+246=879 frame A gui tGi duoc B

Vi frame giri lai cia A toi B trude thoi diém B sap xép gui lai (805+96), B tri hodn giri trong khi A gt lai. Vi
thé A va B khong xung dot. Thé nén nhan t6 512 xuét hién trong thuat toan exponential backoff 1a da Ion.

P22: Xét 100BASE-T Ethernet 100 Mbps véi tat ca cac node két ndi truc tiép téi 1 hub. Pé c6 hiéu suat 0.50,
khoang cach 16N nhit giira 1 node va hub nén la bao nhi¢u? Gia sir chiéu dai ciia 1 frame la 1000 bytes va
khéng c6 13p lai (repeater). Khoang cach 16N nhat nay c¢6 dam bao 1a node A dang giri c6 thé phat hién 1a
cac node khac da giri khi A dang giri khong? Tai sao? Khoang cach 16n nhat d6 so véi chuan 100 Mbps thuc
té thi thé nao? Gia sir téc dd lan truyén tin hiéu trong 100BASE-T Ethernet 13 1.8%10° m/sec.

Tra loi:
Kich ¢ 1 frame 1a 1000*8 + 64 = 8064 bit, vi phan preamble 64 bit dugc thém vao frame.

Chiing ta can 1/(1+5a) = 0.5 hogc twrong dwong, a = 0.2 = tyrop/tirans.torop = d/(1.8%10%) m/sec va tians = (8064
bit)/(10° bit/sec) = 80.64 psec. Tinh ra ta duge d = 2903 mét.

Véinoi gui la A, dé phat hién xem c6 noi khac gui trong thoi gian A dang giri, tians phai 16n hon 2ty = 2*2903
m/1.8*10° m/sec = 32.36 psec. Vi 32.26 < 80.64, A s& phat hién tin hiéu caa B trudc khi qua trinh giri cia né
hoan tat.

P23 : Gia sir 4 node, A, B, C va D cuing két ndi vao 1 hub thong qua cap Ethernet 10Mbps. Khoang cach
giira hub va 4 node 1an lwot 12 300m, 400m, 500m va 700m. Giao thirc CSMA/CD dwoc sir dung cho
Ethernet nay. Gia sir toe df lan truyén tin hiéu 1a 2*10% m/sec.
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a. Chiéu dai tdi thiéu yéu ciu cia frame 13 bao nhiéu ? Ti da 1a bao nhiéu ?
b. Néu tat ca frame déu cé chiéu dai 1500 bit, tim hiéu suit cia Ethernet nay.

Traloi :

a) Chiéu dai tdi thiéu yéu cau cua frame 1a :
2*dprop*BW = 2*(500+700)/(2*10°%)*10*10° = 120 bit
Khéng c6 chiéu dai toi da yéu cau cua frame.
b) Hiéu suit:
1/(1+5*dprop/dirans) = 1/(1+5*120/2/1500) = 0.83

P25: Gia sir ¢6 2 node A,B & hai dau ciia 1 cable dai 800 m. va c6 1 mét frame 1500 bit cin chuyén qua cable
d6. Ca 2 node déu truyén tai thoi diém t=0. Gia sir c6 4 1an l3p giita Ava B. mdi lan chén c6 20 bit tré. Gia sir
dwdng truyén 1a 100 Mbps va CSMA/CD with backoff intervals of multiples of 512 bits is used. Sau 14n
xung ddt diu tién, A cho két qua K=0, B cho két qua K=1 in the exponential backoff protocol. Khong cé tin
hi¢u nao bi nhiéu,t he 96-bit time delay.

a. Do tré lan téa tir A t6i B 142 Gia sir téc do lan téa 1a 2.10° m/s.

b. Géi tin cia A chuyén xong khi nao?

c. Gia sir chi A can giri goi tin, va repeaters thay thanh switch. Gia sir mdi switch cé 20-bit processing
delay in addition to a store-and-forward delay.

Tra loi:
a.

800m g 20bits
2-10%m/ sec 100x10%hps

=(4x107" +0.8x 107 )sec

= 4.8 usec

b. First note, the transmission time of a single frame is give by 1500/(100Mbps) =15 micro sec, longer than
the propagation delay of a bit.
- Attime t=0, both A and B transmit.
- Vao thoi diém 4.8 micro gidy A, B phat hién xung dot, va két thic.
- Vao thoi diém 9.6 micro gidy bit cudi ciing ctia goi tin 16i tir B téi A
- Vo thoi diém 14,4 micro gidy bit ddu tién cua frame duoc guri lai dén B.
- Vao thoi diém 14,4 +15 goi tin cua A dén B.
c. Pudng di dugc chia 1am 5 phén, d6 tré lam toa cua mdi phan 14 0.8.
Do tré tir host A t6i switch 1 1a 15 = do tré truyén. switch 1 s& doi 16 =15+0.8+0.2( do tré tién trinh) cho
dén khi n6 c6 goi tin dé chuyén tdi switch 2. Tuong ty cho cac switch con lai. vay tong thoi gian 1a: 16%4 +15 +
0.8 =79.8 micro giay.
P26: Trong chuin Internet, ngudi giri dirng 96 Ian bit giira 2 1an giri khung hinh lién tiép. Thoi gian tam
dirng nay dwoc goi 1a khoang cach giira cac khung hinh( inter-frame gap) va né dwoc sir dung dé cho phép 1
thiét bi tiép nhan dé hoan thanh tién trinh nhan va chuan bi cho lan nhan frame ké tiép. Tir khi chuan
Ethernet dwoc quy dinh, da ¢é 1 cai tién to I6n trong cong nghé bao gom ca tée dd cia vi xir 1y, by nhé va ty
Ié Ethernet. Néu cac tiéu chuin dwgc viét lai, sy cai tién nay tac dong nhw thé nao dén khoang cich giira cic
khung hinh ?
Solution:
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Nang cao tdc @6 cua vi xir Iy am chi khoang cach giita cac khung hinh c6 thé duoc rat ngan, bét dau tir lac
n6 mat it thoi gian hon dé hoan thanh tién trinh nhan frame. Nhung, nang cao tdc d6 cap Ethernet 4m chi khoang
cach gifra cac khung hinh phai dugc tang 1én.

P 27.

B
l"!)- == S
s

B ) ¥
La— i
Subnet 1 l':__J
D S
( N
"i“‘ Subnet 3

Cung cip dia chi MAC va dia chi IP cho interface tai Host A , tit ca cac router va Host F . Gia sir Host A
giri datagram dén Host F .Hiy chi ra dia chi MAC nguén ( source ) va dia chi MAC dich (destination )
trong frame dong géi IP datagram nay nhw 1 frame di dwoc truyén .:

I, Tir A dén left router .
I, Tir left router dén right router .
I11, Tir right router dén F .

Ngoai ra , can chi ra dia chi IP ngudn va dia chi IP dich tai mbi diém .

Giai :
C E
3 ll):)}(ié)ftlilibg);([;il:(m 122.223.223 001 133333333.000 L
44-44-44.44.44.44 77-77-77-17-77-77
Router 1 :] 0 E Router 2 LD
111.111.111.002 122.222.222.002 122.222.222.003 :
2.22.22.22.22.22 33-33.33.33.33.33 5§5.55.55.55.55 133.333.333.002
NR-RN-XR-NN-KR-RX
O 122.222.222.004
B 111.111.111.003 D H6-66-66-66-66 1
H-11-11-11-11-11 133.333333.003 | F
$9.99.69.95.99.99
I, Ato left router : I, T left dén right router :
Source MAC : 00-00-00-00-00-00 Source MAC : 33-33-33-33-33-33
Destination MAC : 22-22-22-22-22-22 . Destination MAC : 55-55-55-55-55-55 .
Source IP:111.111.111.001 Source IP:111.111.111.001
Destination IP : 133.333.333.003 Destination IP : 133.333.333.003
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1, Tt right router dénF:
Source MAC : 88-88-88-88-88-88
Destination MAC : 99-99-99-99-99-99
Source IP:111.111.111.001
Destination IP : 133.333.333.003

P28: Gia sir bay gio' router tin ciing bén trai trong hinh 5.38 dwgc thay thé bing 1 switch. Host A,B,C va D
va router bén phai 1a cac sao két ndi vao switch nay. Cung cp cho dia chi MAC nguén va dich trong frame
dong géi IP datagram nhw 1 frame dwoc truyén (1) tir A dén switch, (11) tir switch dén router bén phai, (
I11) tir router bén phai dén F. Ngoai ra cung cép dia chi IP ngudn va dich trong IP datagram dwoc déng goi

trong frame tai nhirng thoi diém nay.

N-"

Subnet 3

Subnet 2

P29: Xem xét hinh 5.26. Gia sir tat cc cac lién két
déu 12 100 Mbps. Tong thong lweng tdi da co thé
dat dwgc trong 9 host va 2 server trong mang nay
12 bao nhiéu ? Ban cé thé gia dinh bat ky host hay
server nao ciing c6 thé giri dén bat ky 1 host hay

server . Tai sao?

Néu tat ca 11=9+2 nut giri dit lidu téc do t6i da co thé
1a 100 Mbps, tong thong luong dat dugc 1a 11*¥100 =

1100 Mbps

Solution

I, Tir A dén switch:
Dia chi Mac nguén: 00-00-00-00-00-00
bia chi Mac dich: 55-55-55-55-55-55
IP nguén : 111.111.111.001
IP dich: 133.333.333.003

I, T switch dén router bén phai
Pia chi Mac nguén: 00-00-00-00-00-00
bia chi Mac dich: 55-55-55-55-55-55
bia chi IP nguén: 111.111.111.001
bia chi IP dich: 133.333.333.003

11, Tir router bén phai dén F:
Pia chi Mac nguén:

88-88-88-88-88-88

Dia chi Mac dich: ~ 99-99-99-99-99-99
Pia chi IP nguon: 111.111.111.001
Djachi IP dich:  133.333.333.003
Web
T
Rl ——— M “< . .
1 GbDS server

1 (4 1Gbps | i

2| 3 | .
100 Mbps 100 Mops 100 Mbps
(fiber) (fiber) (fiber)
Mixture of 10 Mbps, (5

100 Mbps, 1 Gbps,
Cat 5 cable ‘./ \
o ogam ol

(\T‘C&x

z.g-l.,

Electrical Engineering Computer Science

Computer Engineering
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P 30 .Gia sir 3 departmental Switch dwoc thay thé béi cac hub . TAt ca link vin 1a 100 Mbps . Tong thong
lwong dat dwoc giira 9 host va 2 server trong mang l1a bao nhiéu ? Host va server ¢6 thé giri dén host va
server khac dugc hay khong ? Tai sao ?

MJi deparmental hub 14 1 tén mién duy nhét c6 thong lugng téi da 1a 100Mbps . Céc link két ndi vao web server
hay mail server ciing c6 théng luong téi da 1a 100Mbps . Do d6 , néu 3hub va 2 server nay giri data & mirc ti da 1a
100Mbps thi thong lwong tong cong 1a 500Mbps . Thong lwong tdi da nay co6 thé dat dwoc gitra 11 end system .

Cac host va server c6 thé send dén host va server khac .

P31: Gia sir tit ca cac switch trong Figure 5.26 dwoc thay béi hub. TAt ca cac link 13 100 Mbps. Tra loi cac
ciu hoi trong P29.

Tra loi:
Tat ca cac thiét bi dau cudi déu ndm trong cung 1 mién xung dot. Trong truong hop nay, tong tdi da théng luong
100 Mbps cua tap hop nay 1a co thé xay ra giita 11 thiét bi dau cudi. (dich xong dék hiéu gi )

P32 : Xét hoat ddng hoc vé switch (nghe ngu qua =)))) & Figure 5.24. Gia sir 1a (i)B giri 1 frame téi E, (ii) E
giri tra lai 1 frame téi B, (iii) A giri 1 frame téi B, (iv) B gii tra lai 1 frame téi A. Bang switch ban dau tréng
khéong. Cho biét trang thai ciia bang switch trudc va sau mdi sw kién. Véi méi sy kién, cho biét dwong di (s)
ma mbi mdi frame sé dwoc forward di, va giai thich ngin gon ciu tra loi.

Traloi:
Hanh dong Trang thai bang Switch Puong di ma packet sé Giai thich
duoc forward theo
B gui frame toi | Switch biét interface tuong A.CLD.EVAF Tt luc bang switch trong, switch
E wdng véi dia chi MAC cua khong biét interface twong ung voi
B dia chi MAC cua E
E guri lai 1 Switch biét interface twong B T luc switch da biét interface tuong
frame t6i B ung véi dia chi MAC cua E ung véi dia chi MAC cua B
Agui 1 frame | Switch biét interface twong B T luc switch da biét interface tuong
toi B ung véi dia chi MAC cua A ung véi dia chi MAC cua B
B gui lai 1 Trang thai cia bang Switch A T luc switch da biét interface tuong
frame téi A gitr nguyén ung voi dia chi MAC cuaa A

P33: Trong van dé nay, chiing ta kham pha viéc sir dung cac géi nhé cho wng dung Voice-over IP. Mgt trong
nhitng han ché cia géi dir liéu nhé 13 mdt phan lém bing thong lién két tiéu thu béi cac byte hao phi
(overhead bytes). Gia sir géi bao gom P bytes va 5 bytes tiéu dé.

a. Xét viéc giri mdt ngudn am thanh s6 ma hoa truc tiép. Gia sir ngudn dwoe ma hoa véi tin sé 128kbps.
Gia sir mbi géi tin déu day truéc khi ngudn giri goi tin vao mang. Thoi gian can thiét dé lam day 1
g6i tin 12 packetization delay. Véi diéu kién caa L, xac dinh packetization delay trong miliseconds.

b. Packetization delays lon hon 20 ms cé thé giy ra phan héi khé chiu va dang chi y. Xac dinh
Packetization delays véi L = 1,500 bytes ( gan twong wng véi kich ¢ tdi da ciia 1 géi tin Ethernet )
va v6i L = 50 (&ng véi 1 géi tin ATM).

c. Tinh dp tré store-and- forward tai 1 chuyén ddi don, véi tan s ciia lién két 1a R= 622 Mbps,véi L
=1,500 bytes va véi L=50 bytes.

d. Nhan xét vé li thé ciia viéc diing géi tin nhé.
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Solution:

Thoi gian can dé lam day L-8 bits 1a :

L+8 L
sec = — msec
128%103 16
B Vi L=1500 Packetization delays la:

1500
. msec = 93.75 msec

Vi L=50 Packetization delays 1a :

50
g msec = 3.125 msec
L*8+40

C Store-and-forward delay =
V6i L=1500, d6 tré xap xi 19.4 usec
Véi L=50, @6 tré nho hon 1 usec

D Store-and-forward delay nho trong trudng hop 1a téc d6 két ndi thong thuong. Nhung, Packetization
delays qua 16n ddi voi cac tng dung d6i thoai thuc.

P35, Xem xét ang MPLS dwoc hién thij trong hinh 5.36 va gia sir rang router R5 va R6 dwoc MPLS cho
phép. Gia sir chiing ta muén thuc hién k§ thuat van chuyén (traffic engineering) do dé cic packet tir R6 dén
A dwoc chuyén qua A qua R6-R4-R3-R1, tir R5 dén A dwoc chuyén qua R5-R4-R2-R1. Hién thi bang MPLS
tai R5 va R6, ciing nhw sira ddi bang R4, dé moi thir xay ra.

" W out out mn T out 2 out i
label | label e interface |>Iabcl label | %% |interface
10 A Q [ 10 3 3 1
12 D 0 12 9 D Q
8 ‘ A 1 ~— —
5 :Af\
R& 0
S
X" Ra R3
% 7
a5 g : 0
S
R2 L
" on dest out ‘ n l out ‘ dest o
label | label | interface | label | tabel | nterface
olll Wirsiute el NS Stidnasthatetal | v — it
8 " J' Al o | “ ‘ l A | o

Figure 5.36 + MPLSenhanced forwarding

Solution:

Problem 35

abel | label]

()
obel | bl joest | )

0
ladsed | lodoand | chont | inderd In o out

3 sl Al o libed | tatoet | cvest | ke
6 Al O
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P36, Xem xét lai tinh hudng giéng nhw van dé trwéc, nhung gia sir géi packet tir R6 dén D dwoc chuyén qua
R6-R4-R3, trong khi goi packet tir R5 dén D dwoc chuyén qua R4-R2-R1-R3. Vé bang MPLS cia tét cac cac
router trong tinh hudng nay.

Solution
n o ol
labe! | Wbel| dost | interd
n oul ol
label | avel | dest | intert 3|12|0 0 n ot out
labs | Bbel dest | ted
3|p| o
0
n out oul A
label | label | dest | inted
21D 0
n out out
fabel | Bbel] st | wrtart n o o

label abel | ozst | Inler

P37, Trong van dé nay, ban sé& can sir dung rat nhiéu kién thirc ma ban da hoc vé giao thirc Internet. Gia sir
ban di vao phong, két ndi Internet, va mudn download 1 trang web. NHiing giao thirc nao sé dwgc sir dung
ké tir ldc bat may tinh dén khi nhan trang web. Gia sir khong ¢6é trong DNS ciia ban hoic bd nhé caa
brower khi bat may tinh. (Ggi y: Cac buéc bao gom viéc sir dung cac giao thirc Ethernet, OHCP,ARP,
ONS, TCP va HTTP). Chi ra ré rang trong cac bwéc 1am thé nio ban ¢6 dwge IP va MAC ciia 1 router
gateway.

Solution:

May tinh dau tién sir dung DHCP dé c6 dugc 1 dia chi IP. May tinh ctia ban dau tién s& tao ra 1 IP
datagram dac biét dén 255.255.255.255 & budce phat hién may chu DHCP va dit né trong 1 frame Ethernet va phat
n6 trong Ethernet. Sau d6, theo cac budc trong giao thiee DHCP , may tinh ctia ban c6 thé lay duoc 1 dia chi IP
trong 1 khoang thoi gian.

May chit DHCP trén Ethernet ciing cung cép cho may tinh cta ban 1 danh sach cac dia chi IP cua first-hop
router, subnetmask ciia subnet noi ban ding may va dia chi cia DNS server dia phuong (néu c6 )

Ké tir khi bo nhé ARP ciia may ban rdng, may tinh sir dung giao thie ARP dé lay dia chi MAC cua router
first-hop va local DNS server.

May tinh ctia ban dau tién sé& lay dia chi IP cta trang web ban mudn tai vé&. Néu local DNS serverkhéng co
dia chi IP thi may tinh s& dung giao thirc DN'S d¢é tim dia chi IP cua trang web.

Khi may tinh da c6 dugc dia chi IP cua trang web, n6 sé gui cac HTTP request thong qua cac router first-
hop néu trang web khong c6 trong mot local web server. Tin nhan HTTP request s& dugc phan doan va dong goi
thanh cac goi TCP packets, sau d6 dong goi thanh cac goi IP packets va cudi cung 1a dong gbi vao Ethernet frame.
May tinh cua ban s& giri Ethernet frame dén router first-hop. Khi router nhan dugc frames, né di vao 16p IP, kiém
tra bang dinh tuyén cta no, sau d6 giri cac goi tin dén giao dién bén phai trong so tat ca cac giao dién cua no.

Sau do, cac goi tin IP s& duoc dinh tuyén thong qua Internet cho dén khi chung vuon t&i duoc Web server.

May chu luu giit trang web s& giri lai trang web dé may tinh cta ban thong qua HTTP response messages. Nhiing
tin nhin s& dugc dong goi trong cac TCP packets va sau d6 dugce dong goi thanh cac IP packets. Nhiing IP packets
s& theo cac tuyén IP va cudi ciing dén first-hop router, sau d6 router s& chuyén tiép nhiing goéi tin IP vao may tinh
ctia ban bang cach dong goi chiing vao Ethernet frames.
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