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Problems 1 Multiple cholces (2 polnts ench). Select all the coerect amswers Eom the Sve cholce

1. Suppeme TCP cxagestioa window stee is 12 segments, and its receiver’s advertisad window s
10 segrments. What b the madeem tmber of back-10-back pacikets TCF can transault i s
reiiable data transdes®

o Your mewwer L (A) 100 (B) 11 (C) 12; (D) 20, () 22
2 mammﬁmum
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3 Joe e s UCLA CS acoount and rosds kis emnalls froen this accoumt via osthook. Which peotocols
are wod when be scoeses emalls sent by & frised bob@oastasfoed adu?

o Your swewer L. (A) DNS, FTP; (B) HTTP, FTP; (C) SMTP, DNS, IMAP/POP3.
(D) FTP; (E) DNS, Dt Toereot.

4 Which bender findd doow appear &3 cze but 2ot both UDP asd TCP packet bendersT

oYa-u-nru‘,: (A} Source port sumber; () Destination poct mamber; (C) Check-
wuzz. (D) Sequence rammber; (E) Admowledgment number,
5. Which s ot & Seature of packet switching?

. ch-.f‘_ (A) statistical multiplexing; (B) 20 resevation & needed &= advasce;
(O) peoviding delay guaransesd services: (D) more efcomt for bursty data traffic; (E)
congmtion may cccur &= the setwoek

6. Which mechansan » not required 10 easwre relable data traasber”

. Ynn—u_& (A) srvor detection via checkoum; (B) atomatic ecror correction for
corrupted packets, (C) retraasmisdon woa timeout: (D) sequmce sumbers Sor trazaemitted

jocknts; (E) acknowlodgrment surshers for reoeived yackets
7. Which of the Sollowiag statemest about DNS s wroog?

o Your sower £ {A) A Jooal DNS sorver never queries the roct DNS server; (B) DNS

eacking s used W lsgeove performance; (C) Some of DNS querion can be iteeativ aad others
recunsdve, in the soqoence of queries 80 trazsiate & hostaame, (D) DNS foliows Nesarchioal
Sesign sppacach; (E) DNS do st ue boge omstralsed databese

& Which layers i the peotocol stack ace NOT tygically tmplemestod st routess”

o You mawer B0 (A} sppioasion dayer; (1Y) tramepert laywr; (€) netwerk layer; (D)
lmk Jayer: (E) plysical bges.

Problem 2 (3 podmts cach): Arewer the llowing quemtions. Be brief sad concae,

1. Consider the quesing delay in a router bafer (preveding an outboond knk). Suppose all packets
are L bits, the transmibsion rate s R bpe, and that N pachets sinsltasecusly arrive at the bufle
overy LN/ R seconds. Find the sverage queuing delay of a packet.
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2 Brwfly explain how 1racerocte, which is desed on ICMP (Interiet cotcrol mwssage pectocd ),
ks
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'L‘) 3 How does SMTP mark the end of & message body? How about HTTP? Can HTTP e the same
/ mwthod w SMTP to mark the end of & wessage body” Briefly Jostsdly yous sawwer,

Sk W;.A & l»w Wb & pnad ond od o 1l 4wk e 1d
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4 AUDP mmmmu@mmmuu.
7 masrnatch with the vadee carried in the checkram Seld. Can e seoriver be absoletely certain
" that bt errces beve cccurred with the received UDP data? Brily Justify yvar azawer.

MO, Ha deckrm held fuk mald bane bt (aeghd od S i.v.gk.u tould bt
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5. Cosider two TCP connections sbaring » single nk, with idestical rousd-teip-titnes and segroent
skae. 1t is weil knows that the addtive incrvase, orltplicative-decrense (ADMD) mode can enwire
fair throughpet for both TCP connections eventually. Now some ose claima that multipbicative-
Increass, additive-decrease (MIAD) can also ersure far throughput eventually for these two
consections, ssarting from as ahitrary window size. Show why this s NOT true. You can deaw
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meesd o list the detaliod fincticn calls. Lgtaal )

Rl ¢ galkad pnd Lotk o] b;_a'__d 4, B e keg wer e st Gaube il
““" R fon dad ‘d’ DAL & camachine o wadt e Mol [uaite e b“‘*‘)
nd treboily dén e Gonihon

A 7. Which HTTP operstion tmodd comtusses the Jargest anoont of server fesourves, Doggersetont
, bt with paralid TCP consections, persisterst connections with pipelinisg? Briefly justity your
- answer
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e the poer-lo-poer model? Briefly justify your asawer,

8. Which offers moce soalabie file distrilaations for a large sutsber of wers, the cliest-server model
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9. Describe the steps by step operation om both the clent and the srver whem the chemt wasts t0

- chose & TCP coanection. Y,
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Problom 3 (8 polnts):

Jos Is writing programe with o chent and & sever that use TCP strenm sockets. The lollowisg b
the CLIENT code that Joe wrote. Can you belp Joe 1o fill In the, mising parts i hs code 7 You osa
we Ao Appendix for seferences.

Flacinde <atdia
Slsciude <ays/fiypes . h>
#isclode Cays/scchet >
Placinde <aatinet/in.3>
flacivde el B

st salalies arge, char sarge()) (

AT seckid, peszas, B
siruct sockaddr la sexv_sddr;
truct boatest *secrver;

thar batfer(286])

18 Caege < 0 {
fprizts (atdesy, "tange Is Bostzane pect'a”, argpv(0));
axasio);

)

portas = aveslargel?));

sockid = mmw,m‘
12 Coocked < 0)
arvor (“TRAOR opening socket*);
survar = gotheathysans (argelil).
LY (pecver == BRL) {
fpeined (atdery, "DAON, no weck bost\a®);
aniz{0);
)
bxerollchar o) Rsery_addr, sizeaf{merv_sdéz));
Serv_adde win_family = AF_INET|
Wopy((char *)servar->h addr,
(chaz *)haecy edds 3l addr » addr,
sarver-»a_lengit) |
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Serv_addr sin pors = Ntoce(persae);

< (g
Y : ,xf(c o
errox( conpectiog®) .
priatf{*Flease sster the message: *);

bxerelbotfer,284) -
D B B
v
» o stu{sall ot 150, 0 hdiadis, o0t (918800,
if (a0} /
arror (“ERROR sending vith sechet*);

boeraibad fur 284)

‘*‘ ’M'os’ "

oo sollackldieulles, 150, O Rpscaldy 5o,/ ns. 2 ),

if (s < 0)

ervor ("DOOR receiving from socket');
prasst (U Ra\at bt fer) |
teturs O

void erver(char ssag) {

}

Problem 4 (10 points): Yoo are seked 10 cotzpute the tetransmbeion timeost (RTO) for TCP. The
initlal evtizzated sound-trip tise (RTT) & st s Sha, and Ritied RTT wristion s 40 The RTT
surples for 3 TCP sepments sow 100ma, 120ma, 200ms. 5 thow 3 sepnents, the 20d TCP segmens
has been retransmitied once. Compute of RTO waloms wpon recsiving ook of three TCP sepments
Show all e imermediate steps In your exdoulation. The following femula can be weful Sor your

perrorlangl L
exit(@);

ealculation:

um-%-w’é-wm
DeuRIT = 5 - DenRTT + - - | Sample RTT ~ EstimmatedRTT)

RTO » EstivnatedRTT + & x Dex RIT

o, ot = %{w)fi‘&UQD)t 10?20:\&:.1{

DV ETT = 3148) + £ [ 160-B] = 30710 % B0 et )

£T07 10°4 90 = fﬁqfﬁ] ~
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Probiless 5 (16 poists): Consider seadisg & pacets from Node A 10 Nede C via Node I} (see the
figuire below). The gacket lezgth is 500 bytes eack. The peopmgaticn delay of both Lisk A-B and lak
B-C i 1 mwec (0.001 second). Link A-B's bandwidth i 1Mbgm (1x10F bits per seccnd), sod lnk B-C'y

handwidth i ZMbga.
e |
(= A8} e
"“i Asstine A starts trassesitting the ot packet ot timse | = 0,
e 1. What Is the time pap between the fiest and second packets when they srive at C7 (1o the tine

£5p between receiving the last bt of the first pacies sl the laat bix of 20d paciet)
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4 Problem 6 (23 poists):
1. Rellable transfer protocols
o (3 poisis) In the GoSack-N Prtocol, Mot dees 1he sesler ronct when timecul ocours?

Wi m»‘omn, M%N'.Mbuw:ﬂ ,mlahw M-,y‘,",
b AR oy od i My o damolbin B, ol wnadly e ol gais,

2,

o (3 polmts) In the Go-back-N Protocel, are 3 sequence semsbers encugh for the sender with
& window slae of 3 packeta’ Biriefly pustify your anewer.

Ny, bicragn He aude Lo & mﬂlufmom'nbdm{:wwnq

| rdetenimery, Mok 3 10 mete o 60 N Beid SaG GRA wie camslafic
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o (2 points) 1n the Seloct-Repoat peotocol, how does the sender renct when sn ACK outaide
the window jend base, smnd baso + witdow el i received”
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2 (15 poists)  Cossdder the evolution of & TCP coamection with the following charscteristios.
Assene that all the following algorithans arw implemenced (n TCP congestion comtrel: show stast,
congestiots svoldance, fast retranam it and fast tecovery, and retrassenission upon Gmeout . Right
after fat petzaamit )/ fast recovery phase, I sethresh ogaals to cumd. we the show stast algocithm

o The recerver acknowledges overy sopment, and the sender alwary bas data svailalide o
traaasiiedon

o Initially ssthresh ot the sader & set 20 5, aad cund e 1. Assune cond and ssthresh soe
wosatired [n segments, aad the tranmmission time foe each segreent is segligible Retracs.
missdon timecut (RTO) bs inftialy set 10 M00us st the sender and b wchanged during the
cormection Betisse. The RTT s 100w Sor all tracsssimdons.

o The conmection starts 1o transmit data ot timne t = 0, mad the nitial sequesce mumber starts
from 1. Seguest with seqpeence trmmber § & ket ozce. No other segroats are Jost.

o Amume that the sender wees the following equation 10 update cwnd during cosgestion
avoldance
cund4 w MSS « MSS/ |ownd|
Wiat & the congmtion window slae cwnd when the sender narts 10 transmit the segment with

the sequence number 167 show your diagram. K
oy el el 5
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Appendix. Socket Programming Fusction Calls
o strect dadde | wadde s sadin, [* 2000 1P odie %))

Mract Aowsent® geshousbyeddr (const char® ddr, moe_t b o famaly)

Hrnet Aostent ® grihostbpnome (omm Ao Aowmerne |

et ® et niin (Mt e anddy ki ),

o gethastuame (char® name, et wemabon t

e aocket fent Newvdy 1nt Sype int presoced |

[owaly  AFPINET (IPwq), AFINETE (IPv0) AFUNIX (Umiz sockex): foe SOCKSTREAM (TOP),
SOCKDGRAM (UDF) prwtarnd O (penhy

i bond [t o dfd bt smihetaddr ® wpuddr, vl addvien)

[nochfe socint e ducripior wpedds lachodes 11 addoem and purt mandwr| sddrien longth of addirmm siroe.
Ve mmnacd et wechdls ia

L T

o sendiafont seckfl, har® I man 3 wbyten, it fage, sienit sachaddr® dustaddr, vl addrion )

[mockfl wocket fin desctipton; baf data bafer sbyins mamber of byt 10 Wy bo rond, flage trpteadly we O,
destudd= [F addr and poct of dewtination socket. addrien wag of sddrves mrwTeree et trect aschadds i f]
rtarem manher of byten writion o <1 Alse sote serne om fndure

Wt haten (Wt svndfd, ont backdog )

|kl wocket D deacripton, baciliy bosnd ea Magrd of mooepled sonaer o qeee

retarne 0 on weccom. -} and mts evrwa on Llbee

ool vecofrem vt sockL char® . stad whghen, tnd Bagn, et sodaddr® svvaddr, wi® adivies)

okl sochet e descripton; baf dula bafler; niytor mmsber of by 36 Uy % read Sage typically we O
natuddy [P addr md puat of dostinatim sochen add=ien lemgth of sddrom mracturee satsnd it sockadds n'(
rorarne namber of Dytes remd o -1, ale eets ervns oo laldas

Wt commect| Wt sachid stract seckeddr® servaddr inr addvion)

rockid socket Ske descripnoc; serveddn I addr and pom of the server) adblen  agnh of ablres M
Aaree wassed st sockmdde ()

erie Uom waemmn 1 and arts evees e Wi

WD chasw e aehfd

mvarns © on secos, -1 and wts orvne o Saldare

ol scopd fewt okl stract sockodde® chaddr, nt® addvien )

Joockfid socket Me descriptor: chaddr 11" sddr and port of the st addvien agid of addiem s
Lt it st o skl o

oeres Bhe Svncilpton o -1 wis orvns wn Slbew

mt hatdown Wat sackfd ot Acwtal

petueas § on seccess, <1 and e ervee on el

ol writel ot seck, char® bl maed niytesk

T sochet e doseripior, baf duin bafer sdpter sussber of byves 'o 1y 10 wrie

wetiwns wasdeet of Lnytos wrttom e L

Wt readenl andfl chart b iz wdgtenl



