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Computer Networks and Protocols

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

Max. Marks: 100

Module -1 I
Ql What is Data Communication? Explain Components of data 10| 12
communication. ’
With a neat diagram, Explain the significance of layers in TCP/IP Protocol 10! 2
suite.
OR
Q2 Explain different data flow techniques for communication between two 0] 2
devices. ' N
With the neat diagram illustrate the goncept of encapsulation and 10! 2
decapsulation in internet. 7
Module -2
Q3 Explain how collisions are avoided through the use of CSMA/CA’s three 10! 2
strategies with flow diagram.
A Slotted ALOHA network transmits 200-bit frames on a shared channel
of 200kbps. What is the throughput if the system (all station together)
produces. 06 | 2
a. 1000 frames per second
b. 500 frames per second
C. 250 frames per second
Explain the Ethernet frame format of Standard Ethernet. 04| 2
OR
Q4 Explain CSMA/CD working with help of Flow chart. 10! 1
Explain the Architectural Comparison of Wireless LANs and list the 10 2
characteristics of Wireless LANSs.
Module - 3
Q5 Write a note on Security of IPV4 datagram. 10 2
With suitable diagram explain distance vector routing. 10 1
OR
Q6 Explain with an Examples, Link state routing and also apply Djkstra 0] 2
algorithm to find least cost path free.
Explain working of DHCP (Dynamic Host Configuration Protocol). 10| 2
Module - 4
Q7 Describe the connectionless and connection-oriented services provided by 10| 2
transport layer.
With a neat diagram, Explain state transition diagram in TCP. 10/ 1
OR
Q8 Explain Go-Back-N protocol along with sliding window diagram. 10! 2
Describe General services provided by UDP. 10 1
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Module -5

Protocol).

Q9 Explain the following i) HTTP ii) FTP. 10
Explain DNS Name space, DNS in internet and resolution. 10

OR
Q10 Explain the architecture of Electronic-mail with neat diagram. 10
Explain with an examples, the working of HTTP (Hyper Text Transfer 10

%

p——

e 0 f;mnmcic,n
KLS \IMT HAL'

VAL HL(\




LoD CE—0O1 v

ﬂ.,a\f pd kot~ ft Pabta Comnan wfcahon ? Fxplafin (rtonA

gpmponenf—‘ (% Dalee (ommdm?caﬁ'wn 0

A\ “Pade comm unfcah®ns az e dhe exchorge Sk
otio €€ fwe Leukces Ufa corme o v dg_

clota
hran_echgF’eom m,eol—ﬁam cwch o8 wifzse cobje,
< Pfect3ven<€ss di Aotk cormmunfafon Cyckead

Fundar en ted ~ hoveackr 7Sk 8 . -

o(_ppencﬂf on Ffous
Meoct—delf ves ota fO the

L%W * The SysHmM

Coro€C+— lecrHnotbrton ,

'Q\//iccu*zrac‘c, ¢ The CysH M o ¢+ ele?

o
O;CCCI-’[MJLJ . Date {hat b & e thWd' °

le.
Hancmeg/oh rcznol iék/’ unc,’ofaareckc/ aQ € tan oL ab

3y [CesrellpecC o2 The .C(j-fH’n’? mL,os;#-oprQ?\/P'yda}e s
Dader delivened Lak o=e oscelecs

H’m?«e# PRONNeY (:
7 ccolec & &S
v“tf Thtbens € T EHT refeane o a3 affen 10 dhe p
avofwal —h°m e,
o C

corponentc df- Daka Corm munfiolt€on

— a ot Commt"’}m{: ‘QH-CH”’) hos Feuwe (errporons.

e
[Rate 24 Pl
ot o
| ogokoco] -\ ¥
Ruled s , ',\\ paol&co)
e N3 SRS B |
|Sende ) To
Sonctd (eTInen T CSron rmectfueo
q. mecagt t The mMesiaqe R ghe informahvn (dota) to ke
Cornmunfated,
¥ populoy forme Jh en Pormnalfon ‘netude Text, v beas ,
pectuzes, auolfo and SO -©n.
e Head e Departinent
o \_sff_‘_@-q’ : ot nf Electron'e X Cammunic2tion €0
¢ Ctnel ¢ dhe: clate. Meags

y The Sendes F¢ dhe evutce tha
3 T+ con be computor , woilictatfon,
Ureleo, (0miq ¢ $° 0n

lelephone hanclset,



3°M————————6?V€Z 2 The J€ceivey e Jhe dedfce that gecerves ¢y
meccoy &, e,
y g+ can be computty, edomidalion, fetephon ¢ handset
feteyofon, Qand O ON. '
5, Tearnsrof ctfon edfur
vy The ;«mmmfﬂmn medfum FX& the Physﬁca/l ;r)aH') bg
e Oht ch pecsGge Havels Pform conder 4o secefuved,

p P . $eeof Shecl -éfaf'x P 7€ ro-a>ral cble,
FHher-opH < cable 5 £ salfo e2avel.

5. Protocol * *
(___——’ o
& A ‘Sel—-é; sulec g//hai—-tgoupvn Aot o unf e FPorn
$ Tt Jﬂcp;necpnl;( an a@faeeménb‘ hio Yhe ‘

Corm unfcalfonr Adowifces .
¥ eolthoout— QA }le-@co/ hoo deufce com be conreafe

e b N ok commvr)fcaj‘(ng v

flby eufdh a  eo—Hagram , fprafn dhe gfgmffcanoe
R Lay®1s 7N Tep (1P protwcol cufic Clom”)

Ars> [ ppplFcafion s@_/a A7 lﬁaa/hoo‘) Loy 5
r’fwr\c_po-&h jé/—")[ "rangpoo )"J Loy
[ Gotaoet | _{retworls ] HY©Z

— ]
Atebtoo 7 1S
k—)}jam J«’OEJ Loyts &

1 Tnhsfoy _
Howolwo ars ’ | r j
\ DoUi€t-ey - phg&fwﬁ ,f_aﬂqi
a. osfofnal be Layarc wsed 9 dhA
dew S.

Frg & dayes Fn Ter 1 proteocol Ccuble :
. The os¥gfna | TP pProfeco !l culte 900k ole
pe pous Sotlwmre daycee huflbupon J5¢ hadbodr,

3y Howewdt , TCF [1p #hought ) 0 & PAce. Ray®d rod.]

jroed

&



& tfog Fcal (O
& 0 2 % LO9 NDNECIION DILY  #2YUL [N LLFUE 2o~y

€ouwc e
hoc ’ D‘:Qh?ah@f)

L vGfca cona ec h7ors. ot
a2 ) ———— E— YIS
forsped] y—— —— — T —— — Y ) “rooepirt
e o —f = — ST Nehootk
Rutaling | }— — N} ——0 +— — =X B Da)e-l():oﬁ;
prgsed b — —f " ) /E»——fb)ﬁ p o’

Suwfkch Roury Sefreh
N
*’Eﬁm S - O
| — 2\
S ource Lok ) (0 lonl 3 P Dochnaukd
hott hott
% &9 ,ooéfmﬂ connectrong pralec [4-cocr e Fo ¥ vl

to +hhhk a bhoud— duﬁZj R coch Jlag,u—lgo
x The cBuJy d} prlzfcamOr\l hran,_c[)ofzﬁ-J o » ol nekusco-j/t;

OoytzE aTE end — fo —tnd.

&8 The duty d}/da*@—/""”“\ g P hycfcal Ragey g
hp —Fo— hop» [0 cohrch & hop 7¢ a heoo 0%

ot
: ev evordl pAre doma?r 03 clatd 42 e 3

y In oth
Loy-eS ©c ?nhgoef—d 6( C.,Qomajfn (/}» duj—g 02(11290
s Loga Ss Liok .

& In Jhe fop T Loy €oss,
pot- be rharnged bt 97 oudtd 0T L0
~ ¢h€ ot O e Loyeds, ¢he Po—d‘u""
heosd T< Ch@/\@eof @"ﬂ}f bal/d“‘”&

b ghe Llni — Loy e % AawPich<€S .

rand he clubiee by Sfgnifteance o

T4 & 9000( Uffhﬁ L/QQQ%I"Cch-

gach .l&gfﬂ y)
Lot el N Cs&dedﬁoe,{ ,acﬁghowo T A/f’ﬂ'q
e CAN

/o
/i /\*"\
‘JU F\
&

e _Daysy S Z-ch

d I

(weotfw[ by

COND ech"@ £



oo
e aufbount Aot Hlow> Fechnrques Broed
o unf caton beRw e Fwoo olewkres Clows

&a\’ TAL

xﬁoa’ Comnn
—Y CorOm um"Cd}"POO betfwo e oo LeviCces Con be

frg o Pata f1ow Comple, hatf —tuapu>, Futl-claptn)

i L)

o QF (€0 .
Maln framnd P Monfte

L Orsechon d) clataat hao! @
¥ ol /
é
DPrechon ¢ clata ad e QL

’_/——'

2' / Dfoectron d) cled=a aumg‘m:/—k:(_\’

e Full delmt

o CPooplex mocle

¥ The comrunfcakfon 20 wnrelesectronod, ge o

A ©n-e—UO0Y chreet ,
\f@o.}g/ Ot d} dhe€ fro © gle yfce e BN a L] cadd
fb'ar)-fmff‘“ 4 dhc oth ey con @nl&{ oecefye .

Gx 3 1Aey boawoc , oo Flors ,

(4

lqeﬁb card Ccon onl%/ 2nhwodluee 'F/P_SmOn?fv’z/

(o only a coept ©)>,
¥y The enpltw, meda can trre CoOHTE (b//?alfh/ ‘
C)B choprel o cend olata Pn ope dfoectHor) |

bo#[o_[ﬁccu'glfi 2 ,
Y gn dhtc Cach Staront oD foodh  grantmft & necefee,

bt ol of dhe Some HOE -
y eohile one deutte FS é’mo&hc} the othes an on sty Necety




e mode £s TAL bnc—Lane ood &5,

e A wa HAPC altoweel 0 hoth clroechor ,
- —Tallnits » 4 cr3 (ciba+ns bond) raclfos

ex ¢ (Atalle
ctuplr o mo&& “c uJecl 2n (OlcC o here

eed Poz Comrnv Nfahon  7n both

KV Ahe half: dvp

thoe ¢ ne O

oﬂl'uec/—fon_,ﬁ at ghe Lome e e,

¥y EnHe ("o[)a&p}'?y‘dp} Fhe chopnel €on be e
Gooh Biricckon. s

MU ol Poy

Feall- puplt? >
h’CPl‘Lfmf):

¥ Tn 2att—clyple MO ele  both clefore Can

o oecefu e éfmc,w#or\ﬂ@ug.,lt .
[¢ex mods P8 Lk e poo—uaY Srreek

y The puti—p
e Nﬂwr’n? °n both d/nech*’oﬂfdf
phe Larw€ Heo e
¥ gfgnouc goln g 9~ ope clvechon Shoze €
m,;ac,"}y dp M a0 wlth Pn dh € aodh €21
gho*zfn? Ccon ecurs £ fo waye
et contke’n 8 /u?DpQ'jQCKaQJZv
faﬂ" S .onc fv‘/ ‘-g("rl(’i«'ng/ (‘;

£ﬁ9naﬂ g&fng,

O 4 ?20)1 &{Ceykl?n% )
cot % ’f?ffphane, rettw oz 19,

&25)’ o Ph dhe pect obpgoal? ,"/lum/vafe
98 le 8 al®lp, a.,q({ dempﬁuﬂaﬁc?n P T kst

(o
ot concept— fn protocos
£ enC’CYPCcLQah@n /

¢h e C onceP?

Jhe f’mfoi
7N 4h€ Tgphonet

Ay s, One 7}
Veag(mff\?r

de(qlp_cdﬁaf"(an i
4] heacl €71 at- nra..gboahﬁa#g

13} Heacte=r &t D2 Ay

Jleacl e ap clora—Lnl
—t = e




pral™
ogou'ac ¢ &- pof\ac t

hoc+
(e agt) [appFeared) | @) TRl
HWimeccaed) (Lo eccace) | oy ot ) QmH’i Tl :;—)_j/ (L)
—y — ol ] 1T

~

Blulweo ||Alebdossu)
[o13lulmsg ) | DYA k) Blul re) Y , FRLEY
= f'mJJd Tl 7| Talules] Data s ) L2,
— Dl I er)

L —

Fncn/anulah" on Z—The ﬁ@ua{e Jloct

the Cousce  of Naov o on,ocop
e QWIKCCJ{’QO Laye¥o the clare. 10 be gxohonopd

pmeﬂmned to ac o Mmexagt
oL o ecca e no'mw&*CIQPLDOFgFm ot oy

heaotey 0% frafle s , but of. Apec oot Mefése fo
e qpeccayt ,The sxcage 7€

@ ¢ 0"’" CnCQ/D-C(AjWOO e

: 4

ol € ace IHh

fhe eOh
pre cced o tHhe jrancpozt Loyt
9. The hrar},e/?ov’-é—‘ Qayes Jares Jbe mheccege  ac JHA e
ppaytoacl, dh Loacl thot IhC frcene 207 € toy 24
Coz C d} i
fo 7He

8haulcl +albe

X Iﬁaddc Ih e
Pa%loao/ . U_Dh)ﬁcb (\oofﬁu"nc ShC = .
the LourtE a~of olechH ot onr ap/o/,fcaiwn

programs o woant 1o co s rnont cabe  plud
Lorme moTE fr Poo madfonm Fhad Lo preeded
,)291 JIh-e —ené)»—f—orfnc/ a(o&vczga’b rpecLage

g The N oo iaéje’y fa lgec dhe ’TOI_\_Q/DO@#"»—_,OOy-ED/

pPrekhet oL loSa OT /)agf@ao/‘ o adds Dys ©IM

heacters to IN€ pogtoact |,
‘ L0 lq LQfrolqg lagyt

U The et
Pac(qek at olodc OfFng (oa of céow&f 2k YN

}‘)eo_o(’—(’g/ 9 u_?”)/e(l’? Con}ew’n_q Afnlg,_/\a:j_e’g &O(OP'JP-CCPS’
%;Pf')é host 67 The et Aop,

5 falges ¢he Nlto Layd



Copcutanon s the (Rowses) )

pecapcu[a}fon L ©n
émmp.cu.lahwo o clecopcidalrs

Nd Stouktp w0 hawve  bod?

A he, woetty 2L @onected fo 1O ps Moz <

o ecarss €
L£L0k S .
Ao PhHE e et Jp b

Loy e, gh’c o[ecapa,’ul
fzrame & pacceg L
. The ~efcooTle Loy es 27
pocknakbifon acdo)vecces

concclte IS f—o'nﬁo@o@fng
. gzan) € o e o
A the pest 0!

Fle croe Aotipened FO IH8 cleter -l
arion IHo AfceSoAry) /zOmV‘/\L

o Ihe Nnlu Rayed

,ag fmpec}& g e Couzce 4

rn h e
table to frrd nexd hop

A aiRG D) header A

w\./du&c‘f .

a, 1+ he clofoLOA Layes « Cncopcutated
th € oﬂq}anm Py X frame 4 focce_c [t 1o v/he
phggfraﬂ Lay ey Loy " b po BT OF Y 5

Deca,?c’uicd'lon ad The pechrnalron hosd 3

¥ A the d'e_c}vfnof"fvn hoct /60(*}7 ..Qaylﬁj On_ﬁa,
g{capcu.ﬂoft_c Jhe Pacfée-/- —976(‘9,4'\1’60/; ernoves the
Fa%oaof P A oLt vey Lfhe Pay(oao[ to He neuk—h’ﬁw

Aoyl y Prof@co/ wn o Yhe mecca®e weache S

Jhe OtFPleCCMO ~ ayon,

NIODU LY —O0d

DA ATE awof’dea/‘ @M)'

5’0\/ Ext oL 0N FSus ghe coll &
role dhz<ee Qflyaa’u@»'”u

V/baOugh Fhe erce Op c<rmpl

e /P f/Ow oéﬁag/a'am )
Qﬁ%se@ry—o’fez‘ Cence mc_e,o-hOP/C a cceoc widh, cotl?$fom
avetdance C(‘L‘n’?ﬁ[‘ce) ewae Snwented Fox oo Po-ofe A1
Hote 07 B, ,
¥ Coll Fcione con be awvorded 4’/)7z0u9h the teel OF

cSop | eple dFwee -5#0.!(31%1%9 . AT
/\'\1(:‘ e, {6

@) the Gntaface Cpace, (57 )
) ( onkenlnon  window [ [ w3 VoIt %\i
12\ HALIYAL /S

&7 o ctonewd fedapmaiL . \;;/\HALWA e



f{’auﬁ? clpao AL o) CorP (ch
Ltatron hoee g

gmﬁ .

mue (yue) Cassits Sense
U
el TF3 )
€ onH O Ekm@xo andoro
Cufncﬂow Nnombet? R
blvo o0 €95 1
£ Lce Rth LloF
NV '
[<_S’_(nd ré'[jg)
e . ‘
oot T3 S o atimy
Leconds Fetls g FESAENS
fﬁuej
- ggl,/ 5 —
Jna/ =AD
il Trorean 8300
f?and
f y '
224, uls] pruc] (£t 148 bmeﬂ)
T ralse p,acl S celued
befody hnvs
(f-ruz) Fo out’)

SoceesS.

Clbott




@ Jnintdaene Spact (115 ) 4, /.

v cottfccone OAL avercled bﬁ‘ dle F‘)”‘fng Hroncenfecron 200

?f Jhe cf\ar)ne,( 28 ’./'OM Zclte

& eoho an 7’(‘1/6 cleornef ylls ’FOUnd /‘f’h(' ctefhon o&go_e Nnot
Lond Foarro eclfarcly .

y JF ewesis foo apemoc ¢ brme catteol botstbrame Cpace.

o1 (FD |
¥ E"u?n(/"f"'@ug/') cChanned fr)ay/, QppPcas [elte ubon F =—£f
Sonsed 5, a clrehoct She0 ) rray Ratle aﬂd-aadj Ltas e
h‘ar\Cm/’é’&Png ,clrgdant Statiorn hoe mnot~ L1e ~ neachec/
¥ The IFS Heme artows the fxont Pl dhe francefited |
nggnal b& ol ¢tad~ Staroy KO meooch vbh Siaron
"*C‘//ﬁ’l cuvafr’ne on LFS Proe , o dhe channe d ‘:Z
S U PdLle , e Lletton carm Stmol L bus P CRil ©e et
J—O WO oft— a Hrme €gual 1© conl 6np,Ho M e 2O e .
) ConHnton windouws °

. Conrrt-For ewfndow 20 arn Omount o f. Heme
oU’uo‘sz/ PO Llodt

¥ P Stahon That Fc 7900@ 70 Lol chooces @

oan clon™ PwrHkbes C@ <00 ¢ 7N I e vl oo CAOW
abco-rcafng fo vhe bfnazy cxpomen Kheal Poctedf- SHrahy,

rorknue <Y ?33 ﬁ%mmq/ Sirae *,
cens € , E2 D ‘ l
.Xu\r Jf"‘ﬂw \ \

(an/—enh o twndocs T h L
e, Contenhkon eyl
rannel a2

of n¥ Qbout ++
o do Sence +thec

prh longect

gt ¢ 2 J
- A[[?mw/i:‘( m;ﬁ%n’pbi,zﬁzﬁzé; v 4 de’_cbo%c’[ clate
coltrsio
g”i’ m;z}excmz#' be Cova;-eo/ dwu’nﬂ =
h€

e ot
owlecl men t onel ¢h < e
Puee océn - g > dhe vecef\vey N2Y

A9m€fl. Can hp(/@ @anv‘(ﬁ‘ ‘7‘/\04 / Jh(/%an«l-

S e refuvwel



! , #@Qﬁﬁd‘ﬁ&?h& “Njw  honernrl B0 — pit—frarmes
./Of? Ct Jhafbcof Ctann €/ % Qeols S o utba)r g e
" fhroughput % the Syckerm (ot Ctaror fogedhed)

pmgo(uw-es e (G6IY3)
Q. (OO HeC e .cecvndc?
b 00 armeL P cCoonAe Y

Co 0O framec PY. cLeconch]

-% 7T he cf tuphon 7€ ooty o ¢ fﬁuwmay P2 €RO°4E
oot Phos o Nleo Lo watng o miorh fnsread

tfy et ALOHA
The fFame Francermf<csfon Waore <

Aeg.

A, TNihFe CAcet G bs l.Qog:GYe’C’:QOSM(BG*‘? P“U”U
T 26 ean ot he fhroughpw 7e (oo xo030% =
369 &amey,onfey 368 eut I (coo fames will
probably  LeTul\v e , Alore +had—ThFE ¢ ¢he
o ram moghfu‘#— e, /7€Jl Uﬂ/_@cywy":&.

be Hese G s V2. T dhFccace €= ye G=0-303
( 30.3 “/0) s ThFS rpeanc b o ugh P ud 2y OO t9-0303
=151. onty (X1 h\ar);?ep out @ voo wrl( /aov,éab_ﬂg

Seauﬁue,
c. Now G €8 [[te, Tn dhfe Chse qf’:g/m*i .
[1Q.5].) = Thff mmeang ¢Hov- Jhe MUU%"*qu’ 7e
S50 X 00195 = UG . only. 4] hrcrones oud of 2.0
wil| p'a’obabJj/ Fenlv € , |
‘Z‘%() Ex pLafm Eth era CF Frame Zfoamaf“Og Sjandod

oo [206 kbpifo

(H ™
5%6«5(79# — Pm/[oac?-
= prearoble & ¢t b G ot henabrg e 46 Varinun paytoad b:f:,/s::: bhy

SED 2 creat Pram AU Inftcr, Jlag (lotolou)u\_,%}_ Lory

el Jou
pocoreie| & | 5000 adimess| ToRe| R g padds Z,J%

Thyka - Ghyie 6 g Gryte  Jdbgie
) Aame bngth s S 12> bt 07 64 bhyky

e - PO fenurn
\ Pt\?(fcﬁal’ha\mm?amum Prarme Lgth % 93, \HM b 22 ik
ody




©

prearcble
y Jhrs bretel contetne T byl C<6b'H) IR cbrnabng (s 41
hat alestdhc meceiing CYSHmD o dhe p.gmmg)mm;

£, enablée 34 0 Cynchronfze 7/< Ugc[? 7 /< out 7

Qg’ync’hwni’:uxhbn .
Only an atesd anol Q Hm?njfuj,;e

Wn pa"{)(/l‘(ﬂ(f
» The s LfE Fa«{fun alloews dhe Ciatroredo myee Corme

Lt aé the be@fnnfng ob the frame
& The peeammble iy OC&uoﬂy@bﬁ#&G added a+t the

phycecar rayey Grol € No¢ pas &G che frome

SYorot &) cClrer i) (SFDD:
N ThF¢ b etd (thyk :[a[olou') Crgnatse +H€ begfnnf’ng 92 the
- wpevng he ctetor 0T SFehon o Fhre P the

y The SFD
Ao ¢ chance fovs rgrwb’YOm?—Qﬁ‘fDn .
anol asedtt TAC Secelves

¥ ’Th e L0 C bil “Cd b,gOUUCH');(
O nahol) Ci ol 7eLC o

a glacy Fhoit cle (Pnes the

Fhot nerE Heltd f¢

» ThiFs fretd £ ockeadt y

ée%(nnf%y B IHe frame,
D.Q.Qh”no.ﬁé/) aotdezesc (DP) I
w The @etd is S byK;[H?bS’K 34(00’@?‘7—‘ the LNA HH4
pololyect Gh Aegtr natfor gpapfort o7 s

e padaef-,
CSP)
o nd confolrs e (Frl—

W@iﬁ'ﬂi/n
ec pCld e oatse Srx byFS
vy O e pacte, 6t .

v Thi .
Lay €] addzecs b the L£én e
tol e EE dhe U,o/aov—layo;pwwco/ ehve

Type. 5 ThFs 214
e frarme .

) g co 07,

se)fPons —wecefve

pata & THFE :

Ja /)"B‘O"@CO 2 s

wpib #’\guoaafﬂ co mfing oM CpPe

y)p-eOl_C fO pe Fadd

oA conteline M0 . |
type 4 data

cre?
3 In CR(-32.The CRCZ cotcudoked 9N &7 eddvess,
Getel .



Ob
———

14“}' '9_7[)[&?0 CCrma [C
(Aa,j_/, A [CD w&yz\,ﬂrgj &L)‘(//) 2 /p d} f[DLD
(lony)

\V Floes oﬁﬁaqram"g Ceron [co
S & Ce clarfon hay

S Co

19/ \\":,.‘\ o brarme PO gend
GOV \2)

[\ 2
CX @b Q) 5 =0

wott TR | va ™ N Jl

Cocons B APPUY ane I)

he peasfskne

cethod

—_— Pon€ 0“77\

R I>conemplelst e

w ' [Toue ]

WS'SZ \T" ) é’@r\&& ue 4 ,’) (QJUL‘-J 2.
(s =gt )] S0 23 )é 1 d deckd?
£t SFerad
) Q. C#ef4¢)
oot ¢
O Cey Cl €3

% s (feoglad] PO 4he ONC tor the @LOAa p>otowd

pert-Fhea & o cdttugme €8

w The <F Attoun ce 2 b€ addltron of ++< o enBrsHne
fny(ef_c, we need fo £onte th e Clornr el Lefore
e olast fﬂno&f’ng M-t frarme A(:/ &agfng oL 2Z M

pen gefenn e parocece

pox can be 'b’—FPZOzC-eo/ by O <

N Th e CO’T?”:’_{/?OI‘)@L?‘)’?
db he tolre #nce? paocec &

o The Cecond AtFusnes P Mhe prarm e FrandeferV0

b 7n ,A[DHQ- 2 s £ b'-,"’,l( ‘—' /'raﬂ,(’mf—‘sl‘P/) @th'ae Mmc

€ 7“”""7 eod tor an acten©csl(cld
Jranernfesfon £ col

CecceC o
enHeo € bormc gffmn LDool4y

y In cemplel o
AhNnuoul W@
nokfeaoﬂ ¢the
@,o,u’:f’@n .

te 4 snecefle=d
~4o £ houw

ave Co©
¥ ev & o
Hra C
¥ The franemt

€ tLree _,Qoola
ot coohhwous po
F OC(’CSv)

con H’nuomla € £ rnts | s

ra Mt Petsco M L& %



N we Congﬁan-H(O(/ rmorfro> 7 o>cle? o oL elececf- ©NE yf\
fwe cornolf bfor % erih®) transpsfccion) T8 torrsheo o
col2tsf 0N Fe detecteel ,edNhe? Cueni— £10p< fer ran 1882

plain ¢t € ajchfk’ckw;a[ COm/)amf’gfon (/{ L suSAA

Lbp
Lo o~d A doe closacbarchret g wenelets (N (0M)
[ et i) 5
bl o aﬁlﬂec() E

>

y The (svs+ AFtu
22 the el ™,
7ze¢ (O connr et pockS .

Are G 20 EF%

cwfPreLesS Lo~

¥ Tn w,’b’<d LQI\(JMU_ce o
» dn ev Pz el eCC | ION! She m(cuumz"s Cu"vjv‘*’(f@““gi’
genesally bowaoleast -

B cohendh e heoct Pndhe T o welecs PN

et ool othery, ;4,798 o€ _gharasong, gh<

» T \» 75 >are SPluatbfon _ (o~ gy ot be @ble o

—Fp~ PO N~ coromanfcadrton blew PO
oo rrelees hosic b wtrng @ \azr# L7 P ted ,)Mwem

S Lone, a sk £e adewads Conmected FO P e

ﬁ,@ﬁ—}i 4
y Tn evwrloe
Pl a+a perfnt wdh a Feta tnk

fo FPHC nleo TG lece @74 CAULCT)

y Q hsd—canr moue f20m on e yo,’nF 20 ¢the SnkIn€ &
’

Jo aneth &1 pornk -

¥ _Pn ¢his o se. Jflj' 0Nk Lay o1 a,oaco'rop_c »>errnal N I

Sarm € bad 7 E€ n Ll Qayq. o oldtzesec eof 92 ct@nge

eayey a clAdoCoQ

VT exfoeless LAN, a hoct— L not phycFoatiy
Canne.cﬁccp o AL netoriq 5 i Con /move free 0
can ol fhe £QeFfces Oh fhe ITnlonet , 3 7 G
Jo kK b&e nszmr;;; " f & daiecse
Gb A ’ .
- can moce, freely o can ce dhe SCesweces pyoweled
A? (fhe O/CU. * ' /D
Ly
y moblL. bt N CL_J[}-_.LC/ N[O {z cwre e ¢ plus azre

f‘&l—a,ey J“"—(fﬂl/\'{" PcceoelS o



Trolar<el Ehry
N The eppred Jcolated LON 2o o cat haci ¢
connfaltes

wra — - N — Loy Cevftelrr o
& # Lorvelece ?foJanJ CP RS,
bn cvmedece LAV tearninolgy,
(D rmmunifcabc ﬁ"e(,ﬂg ces 74 ecch ofher
& The conCepl A (o0 s — AaY <] cwteh <‘><’OU”0

PR wareL2eCS LANG

cattool an ad Aeoc neru9Ilk
Fe cet— B P ocsL -

t rociob

O o
o

fennvedtin e _adh

v g wlred (AN T
2Ot nesOO7T Y

an P€ connecte d (D aroth <X retwIlh
Cuoh ac ?he (orc) Hed ocfrg

Gy an

XX wuf'dw

g b o eLeSS Loen Mol pc porn<ofcd O ou,g;f/‘
?nfa'ajiﬂ!cmde Hlo, o Uu/zr(,ﬁec_r Dl twr ©° foan ex

cwrr S LOAN.
2, U_)rzrec/ 1/e w rredecl

W”—\
1 pd hoc ()(LO? \
2\ =N

oot Aoﬂ‘
l . hoslh— xd
v el eco .

£ Qa e leN LAl P00 nlS

Connech,\ondb w/?—ed’ Lo nl
i = B
. = \

= acoots

w;r@f f\(‘[u) _ _gn{)-r




[nopO g —03 &)

gﬂ%& o Flre o ,;ofgaq_ﬁgcumf/g ég /P\/:(, Cdaﬂg%amg -[\[OMr\

% The>e qoe 3 -Cceuod’fy 2occol C Jhod-— o e
Pq"hecc—b‘mi&“ app(fcalote fo +he Tp prolocode 3

2

doPaCfcef"‘ ConlgHng pacsice k- mg%b{cﬂ,heor)/ ¢ 1DJPOOH13
— e et-Sogfing g

Y pn Trheley may Gnketcept oD | P pectsel L matae a
Copy c,% 14t . Pacts e S'n“f/fw"na fc o P@-CJ?UC atfacts , 70
cohech e attactae cloec no — change Hh e con ko
ob the Faclqef-

y Thit type o attack hotbeen weay clfpecet b 1O SHebec t

becauvse fhe cendeY 4 Fe necefwer rﬂagt P eve 7 I8 NOLo

trasd dhe pactast hac been coprcol |

o ‘B[[df/fjgcgh /;aotqef—- Sn%"ng canno & bal‘./‘Ofsz/),
& Fncﬂ'b'ypbfbﬂ JB +he /?Q.Otc,eé‘ can malse vH<C cudtacldn's
may <pll codf— hc  fPrciast, butf— ghre COnden | FPC nok

detectable « ) .

= jpaciad p ol ffeatrold o

§ The ceconcl type Ik abfacty f< to moodrfy, t+c poehet .

4 The adfocitg e 3 gntuoccepla he Paclqef/ Choamngee 7 i< con* N
B oz the pew Pocsci jothe pecetves

y Thes '@F( 06— addocte can pe clefe ote 0l u_ané o A oda
?npﬁgﬂrf’h/ gocchonfcim |, |

y The mecefc€v before openfrfng and & £ Prg) coPHNIL
dp mescag <, cam’ tr e Hhs rechanfim F malaa LU € e

h e WMVECfD()

pa-cla el hol pod b eén CLQI\ﬁ'(c/ HAeezin G
— JP :C_Qoognj -
c ey Can meg quezabll (224 I@meooty
elece € csuake  on IP pacrst fhas cassrs8  dhe
Counce teldwecs of onother compedtl
¥ on adfackn ey (an Lend an [P pactet o o bank
P”C””"w‘”?l theut~ g4— A& cormfng orm @ne of the
Cotlpme>S .
' E;fxéi F:zt):: di;’l;'i“‘t Con be  guHenrfeaped o4 povinkd
- Quiter ficakron, o ccharaTin



by e Ceor £ [ e
g> idh eftable Afoaqngom CXpee. ,, cModanoe
\lector o &L‘H"ag N

C10n1)
and ¥ Dfcdone e Wector ROWFNG 3

y—’f'he OL«"—CF&H(’&~[(‘€QI'OY(D\/() nau/w’n? woeel +He g v /
e o ol Fhe [Hesd OIS ,

Co.c
¥ Tn cistkance _rectn ¥ Tousf Ny, 7HE P o d— d—/’vfrt?/ 4
rocle cpeadee 2 FH ©con Jec s —cak

— frec o PP
Hﬁl& J‘led\’m'enl’“@{g’

OnPoral® o N Pi— hos Ot0Cd™ e 4
Prmmedidas e petghhbozs |

Y The fncompLet. freec g exchangeel blew Fromneats™
nefghbo sl 49 mabe ¢he twee more Moz <

sntune &
X e con Cabl Q- P clfstance -\necto? —rw0ee’ ng,

Qo oh1 c‘onh‘"nwoo_c,ay Actle ale &) pre el hbO s
ehad P Fnowc abour oFhe «wito s Frtanet

compLetre £ +0 p-¢7e eleni— (e <wOhofe

" oleckance. \teclkos< COWg_QPo,qC.Q;ng’ T

>?_” N
[ )— - £
I é——@/@g c
c )2

a.Twee oz node A

bber _~<wco

N /‘/,
Y

ﬂ.

(;\wb Jg|vle

O WP

bo clnfens veckay, 07 nodtH
3 The concephk % cefctemece Weoboyr ‘Tg onabfonalde Fo

e name Héctance —\Uceroy Jewhing, N
¥ The (eost —tock wee ¢ oo combinafo e & Jeact — co
Pcdh_c froen Ao oo & 627 Jhe lbee Jo adl e ¢ dPncefsor

¥ i ¢e ‘EC"!{]) a~ & g)’*ﬂp/‘)fCOLng gfua)/ G—Q%%C’X {-0 ﬁ:@»"‘"‘
’a Jhe polf'h_c 4
¥ g)?g#a r: (('ec#oy mouﬁmﬂ LA rwes ce
n

_oﬂm(’ncfvr\alo'uﬁ
onNn<

Lfcdence weclors o a

cnectcl T

Jo mc)o:ne.gené—- fhe €€,

» The name Sk Fhe clictence \cecto” a(.e(_rfp,gea::w()
ong,
oo b , Hhe okp ‘Trnclexet debiTnee dhe Ac,glf-;r;a‘qb A,
N ¢he Yol E epsh cetl clolstr e o

Féﬂm dto voet— (o Fhe Ao rfrot <O



5 A clg ¢ hant< vecltoy Aoecqno b %f\c e MC, ,? ol 1© MQ W
OdecHraoen ae he Reoct —cocl jfreee
0ee o 1t gpuy

@00 the deact st Lo the clecHrabvng |

v cach necdd e M\ an fotunet, when P poasteel | csuakes a
\[“?}f a)’?ucﬁ‘ln’vnf'a}(j’ APHdance (ceckor) wih d~ rofmum
Informatforn +4& nade can ohbtfn fporm /e ne@hboq#mg

3 T+ thep praces a Srmple dfsdances vector by
Tngeshng the dfccovened lotancec §r th e cosregpord-

tng cels 4 deaves dhe \catue d other i ot Ingintly.
; L.
>0\> EapLofn with an Example , (Dl Sdate Roulrn
and albo DifES d@md*’m J’@ﬁnd‘ deagt COLF PathhFree
g, otgostthm dhat olerectly R Ltow  ou (o)

_4\/3& ne
Po A wq_h"ng (rast —CoSt et andd forudouding

clsccasrvn
fablec 0 0K _ Crage (18D TOSH Y
: ’ s —Stase. fo A e Fha

— Thfe mfd‘hgd tecece ¢HE€ Herr L7970
Chascebsfert e 06 ¢ cénk (on edge ) Had sepoecen FS o

Alews G dRe Sntune b,
Mecu%) AT B~ =]
: < 8l e 5"5:_‘19' o
c%rTZﬁH?
p[Zlal=le] s |«
= T [O0] |
o FINCIEE RN

A The awergh gzuph
3 T@ ¢ weosc & Lea )

ez oh et €
potuso Tl »uohEch MEOTE 2 reed io tsmow Fo WHeI0G

cach LNk _ y
w Th< colectX0n I3 ciace b ol LFfrhBec TC calle

Gk Sl Patabale Cheps) e
d Theme ¢ O0nlY orne LCPB Ffos dhe u_,Lo,u_pndtl/uf_-
coch pecle peede o howe dvplfcade P ?)s 0 bPE

able to Cacose o Loosk—Coc &~ fbees



¥The L£PB can b sfprelenycol @r the tuoo —dean a(
arrmgfmahn”%) fn eonfch o ctalee G Sk Cn.Cﬁ;ZQ
lhc cocE B ghe coprecp oncling 0% qeh ce0Q Hofp0E

r Nl
Y Eoch nod e cout Cend con Cenel Lome gocehfng mpescage
Fo at 7K sremectlot € Nefgh bo¥S fo co ( /ect fuoO
pece 2 o TOb PN Yo each raghbouss rocle ®
he ao Fdenh® Y & the node ¢ vhe lock ofh 270K, .
§ The com pPrcdCon of thece ftoo prece di o Poorralro
Q¢ cotadl [E pactaesL (28 pD o ¢t LEF 2o cen p~ oub- dg-dodh
@)KJIJO—OC € ¢ &
N, 693k¢ hra alo0mdH16) FO pnd Lroa+ cast lree<.

1.The Nod ¢ choos. ?Ff\?/ﬁ'a‘g ke w"é“’b#\” fze€ (J;aﬂ\’ng,a
free wrh Singlé ped®, & cet- ¢he rotald CoL~< %G’ada
nede boged 09 the §hfo ornaf100 fo LPB.

9. The nooe Leteck onb node  ameong all hoder n@ £n dta
free , whreh €& Clogect o dho oot , 4 A dif Ho
7h € lrfe.afh?’fp‘-f’ node 48 geleledl po o et ¢ P E
ot Y othery nedes nok Pn dho free needs to be
UFCLQLQFQQ. .b.ffaw( 4h rathg may have been (Kangu/,

9. 7The nede sepear' §ip @ unwl alt nedet e add ed
to dhe hee.,
pgjt;;/ra(.t /()Lgoe’kfbm()

? ree = q7oot % ) Tree It made on(&ﬁeg— o o0t
Fiow (=1 po M) /I Cecl ced@dro 1
/’—s—‘
TN CRE ¢hevoolD ;(Fcaj‘
plyl=0
Clse 3 (y wc peshbow) boncl 0 node w,wih ple]
Ply) = C[awoﬂftﬂ Teee = Toetc LWl
el e torl evuy nucte , wich £ o

z mcﬁghbow "’} 78 45/‘(9‘/’07’“9
| j)f')l]{m)'n $DfxJ,Cp(w),+ Cko)

C»]%
K

}unhpﬂ caut nodxg MUC@IO[ Pr
dhe Wee)
L1 end q prlschra



6B> ApLafn (woslafn gy PHep [Pyramf¢ hoctl
Cor P Ygeiar®on padlocol CLom )
%DHCP ?c an applfcapfon—-Raytx progzarr, wc:’n& e
clfert — ComUET POractiGm | dhad cmmau} futpc TWPLLP at”
Nnehkvosily Layys |

3 breep hoe #ound ‘Suoh’g_?;-f eorderpreacl vse S dhe
Tntanel jhae 74 P ofter caltel a pewd — M-plaz,
pﬂot—cocoﬁ,

4 Th con be ceced Pn reoeny
CeonFOuU™ € DA CP fo o ccroy ) pLerrmanent | P aol
Jo +he hest & snowbtng,

s DHCP canaico be Confrgud fo prourde femporavy,

¥ The Cecond. Co,aabf’ﬂ-‘o"J- Can prouvrde a Hmpoaa'adq, 1f£
addsecc o foave ll e @ (Oonect hey /foPh’P ro e

Intan ep cowls the fe Staying 80 hore

V Tiatlo oows au (P kb (peo geaved deldzewces to
/)erfdcﬁf’fawﬁce_c o 4000 lhoweehrbholde, QALLUMm,n ot
Moz e ¢hac ONE Porth op CulFormeryy G4€ the In et

at ¢he € .
¥y L C@mpuﬁ}’z aleo peede to &

¢ Mad- cp $he Empatt>] aleo e é
eﬁ‘ﬁormahomg(_q'uch ac fhe oreld=z€ect ) ol e Pk
crate Logh ©thex

youbtol o be ahbie Jo o monr=
db L Narme .S(@V(’ZY‘/‘O

eftcabFfon , H Nluww Manages
dra'-e.Qng

Now +He ~eboom kK Pzreffxv
col pwo preces 9

nekwors ¢ and au the addwecc
be able o wee. mamcinstcad d) addrecceg,
¥ DHCP Can be ewpee] to prourdc ahel€ pfece <8

Goformnak fo +he hect.
°n wovegonjgoh‘on

(2

caq he
V ooz ecc accly TN
Hopr e aLu’OmMTCaJﬂg/ U’Q/ng panamfc ¢ at-

con ftgunaben protacel ( DHCP). «“"'CS‘OQ"«L




Mopoce o Yy
e —
jess cornnecehon—

_’J,q\f D eccorfbe dhe @nnecchor
e /mﬂourcﬂed’ by lranspoot Joyes

yey profocel , umine a ,),w,Qanq/

Onren i< eof £ LLF

905/) A I—ran_LPO'b‘I-'—/w‘
PrOPocol, can prowvrde pO0 (Ype dh swufeee %
Cornech®r (€S § corr eotro N— orsemited

shcoe caufcec ar ihe fremngpo?

N The noduse O
& cliffount- fron ome b e Hlew

ALaycr , howeuw€s ,

Layew |
connectfon peoc Cemufce -~
N
Clitrr Clitnt ' SW:a’l‘dh;bmﬂ- fuwﬁ
e h‘OdPDD“‘ proLes
) rJ 0
|

TimL TInv
f—%ég INn a conpecbonlece CenrwKccC )4416’ Couwl e fDOC(_Q
needs Fo cliufee Tk meccagc Phlo Chun) ke g clasec
c% c2L acceplabl e bdrﬂxq M/?O’b’-l—- Layer] 4
Ao o8 Them Fo the bBrancport layer one by 0PC.

. gouh€tn chantci avr>iyel foorm P T qpp_b,rca_p-.ooiaﬁs
the Hantport (ouyest encopedates & 9 ofoozauf

a __C(f'ld 1 é— ¢
y To Lhouws the faoncdependsncy ok IDOC'/G»HS .
bLJJ' w g

re mo\/ernen,pdb. /Paclau,{-— e cfng e Hrrc (Fn€
yo 2L fo

fove Aicomeco] Jrod dhe cﬁzﬂf\fewg o) P
H\df\gpo’rk iaj{)t é@ Wfce \Verca ast enC}eh‘laM”UJ-



oocles (0,2 1) o T +hece thwee Chunice o clobel detorge to
Hhe Same mecdrge ,dhe Sorvey pProcecs ma Yz e
‘D’ecef\rccf fa) Cl'ran% e LLany ﬁ
¥ §ptucrtn wotd be woosce ff One Of the poctask e
e x

Logk ,
9 The albbove huwoo prebleme a>rce Bormn Jhe fact dhed ¢he

fs & Hronspord ayers dono b (o orclPnase LodN cock otrry,
F o€ con _QL{ i {,[ow con hrol, prvyor—conto/ O CONYea hON
Conkrol cou b e-F(’rcohPueﬁéf, ?mp(_arrvz/th:o[ i cornrechonidid

Sequéce .,
Connectidrn —0tndecl cewuwrfce

F Cleent | - |, .
%a—# v bransposf Sevufce Corv ?}
protecs layes brornepost PrO cegy
[ - —5 1]
>~ -
| ConNrecon , ‘ — J’-- "
PR 2 e , 'l

3 ‘___,efia_‘_’.’{'cr’ ares)- b ey O Qe
,_n\fia/or — Pacterd O + "
=By fact: | Pescast Qholef |- -

|- €922 peacoed 2
Conn ech? /

g se. /4 N
' ah ’ - & e \2 .",;‘,( s\ig\t \C ]
o n nechon /—tc«f)—dowg ‘!\‘ " ‘Vh‘r ‘ '
| RO
. i NS
- B VIGE e
70 T 3 Tl 7 :

N Tndhiee $hecctient 4 Levves foct Nneed Fo cgd-ab"of['”J

a legfcal coprectroN blw JIomncCelvel ., ‘

3 P ofPlount Promm Camc. Lewfce of the ple 2257

o Tm Olw Layez conpechon omrokcﬂmeon,c Cocodwncue"ao blw Hoow
encd hooe ownd cthe voultu £n blw. |

¥ P¥ Jhe fvﬂn_gfowt AP YLl 5 CONHECHON = @fa-sﬁf)/'fé—[ ComwPc€ Fonedve
Ondy the hotk; dhc Seource b ond ko end

> Thrr< meance TVhat eoc Choeclol b eable (o rralie

Corr ect70N—0rtnked (PFOIoco) at dhe Dlew HLoyedr
b connmechon_ egeblirchmedt , losec ~hany Jagk| » { h‘aac,()ol_on

pf\o‘i{i PN ConnedO N ortnicd (oowTce. ad- Fros pos—



- Jogqro)
goeS 3’ el -Q% oI 2eo—r7ryf (2.0 N¥3T A/o—j
405 5 auoy ) o3 t2S b5 22 tS U0 Ftor aa 1002,

/’ov‘fiw ’32%-»@-/03@ /Z,au,aaa—»vﬂ?puma, *&

@, 3 HINI YLD
o na)oa B

> suosorards perosds mOYET 2907
'L/Qn@uh&eg qumuuou pU JI-

Gp 40T d pp 2ULT OPVTAT 0224002 >4l R

c SPUIT JIL O @ (0 3y PUOI? > o4l #

Bussts +3284 22Ul

ponp SO ATV 2

“ Songooe® 401 YT ! grday 33
yrops™ R prvevdss FBusys At 7O FUST

Gnoyy 7L KM uo gy 22T D2vuo W o
cC}uév\JJO

~ >potr AU NS I )0 34Qp02d5 51 dI ¢ Lnjrune PO 3
AoV w0 UAYI? U U2 & Srone >19 BT 2 OC\UJD’JQ'OO) U A3

Qu;U)JJbVIM@Q SU2n 2 \,c.unozlj.nq T 7‘9 o) 2o do 3 v O_LW

- ———  [Q5uu) Fro-IaTin
l - f’Oml - Cufngm .
[ , owiL Togg| NI | Ay | |(
. o AN i

"
AN ﬂ’j -—*] SEA W%m\‘ ,.l 924/
|

l
‘I‘ ‘ ,lafon | W?}/ Q)e¥ NI

15010 ) Ne 1S [ ~11060
J @ \ 7 Grd[NI 4 /113

B
N1

§frue vrg A1 [o500 D

} -[L3 [ﬁﬁl%f B R R o 596 71 [
s A Uodo Moov [
o PS5’ "
%’iﬂi{i NA.E‘ 4 oo+ NRIYNS A—7\——M - S
’T‘ I* 152
Nrs] P93 — ¥ -~ ‘l‘*nocrw_;
TLOUFNhI ] NAS
' 1er.7
l_, ﬁbjﬁéjﬁw/ (_posoi2 i
o gmHﬂJf\MT/ puu A
foNags A--~" [(—
: L Ooussunay 40212 <—— K
‘WGD dU uy woso N2

Catygovog) 20 ¢9 yoo-dXx > /wo)e%zom fFO2U %%‘m(q{’_‘



E

€ >
Loy €aplenin qO- Baetg — N protocol aﬁpg eeofth) §[rc0ng/

windows 020 o
?“'7’ Lleoyranr (o
e Cond Pactout AL
e FE e T
4 et t
517},\1@11 — \ Oﬂg. ¢ kactgeurd oc{m S ) S applial
‘ "1 ==y
. e —— e = NI T I = R [ S ¥ A R L
)« — T P = ==k P e
yal-leS cal CRanme s |
Cp brst Neend
#Futstewﬁv) i”‘ _rézlnc) @"[n‘mbj Pn Nt fovyer ¢
Tt " o e R RO I i g
ind wnwdowd pecerve o INd OO

¥ To fmprove ¢He efrccency b traqmacsion , mulbple Focl«uk
s B B 4 parcl PON Wi e cendes €4 wmha,fvraownowﬁ’&f

m?ﬂf’o > P
& evw ¢ need /190.4" M o7T € fham ont /DQC{MJ-— be @u‘fcl—ewcb ng
wyostle ¢he GC/LC(’Q_QL €S wa,"/')’\flg A?"b,

W/Q ctanned bdcd
Ceten® W otgmend . x 1c Hhe ewecan sond cewemal poctrt

fots =~
y The Lﬂea to Qo @Ujecﬁcym(n@s,bud‘—"‘eoe‘?\’wy can o nfe

e
iif;:-? ©ne€ PCLC(C'LQ-G . 020 pani o HHE COP&CB"S?OI—‘
4CS & o

o -2 iV e e ,
a cgnapled ™ L = . ',,f,‘\;/— ‘-()I‘L‘

Az LAl 1 \%
SMF«@ c4 Cn ,\,ex.yro.;encf ‘:5\\“5\'0‘ Q\
o QJHMJ/ % ol IR \’;_ “A\,\'“\' O
] ‘[l7'3\"ulg([@ F”-}'io F[E[B‘ S 6 g \\\';\\/ A:./
§2 4 el \\"*A, 4{
sy o woryndo D }DO-PO’BQJQQ’CQ]“% A3 *
Z2
@@P&KJ(‘C“J ¢ \Gn W""‘Q-“’NI N
o i stuiy el el iastu Lslel
. Lo twindowd afttsl ‘Qz?dfn? Co-c hot a5 e
. --Bxeg/_chow_c oo @ cend epindow
moTe clolk o +he ofgnt— edn - ools n&uf?co@@ﬂmﬁof

gooi wes fom Jhe ez €nd,
N B actnewleclgemen i— eofih o8O =6 hos cwfued,

.. * Thfg meard Fgod— e QecelVes| fo w(}io/"P"la #O’)’
,oacml;— coith feuuae NuMmbey ¢

PO ctas /L undnf

o —




gb) “Desarfbe Feresa| Cemyrcee prowvided ky ©RP [lor)
ARSI 5 @) prOCceRC fo - proeerc Cormm unScaahonr 2
w Lpp peovfde proceti— fo procecs COrmmundcaéion urry
Coctg et~ acddoecces  a conbadatfon op LFP acld~ece<® ¥
Fvo'a'/, mqr:nbe’ag ”

G2 Weyw pee : :
' oM N f(\“?On Oel (pfgﬂ)((‘«e 9, TEu=< r~ca Al

¥ ODP po@ufde,c @
Aoade o varm) Lend BY Q)Dpﬂ o/

qﬂdeppﬂdf’n — dedoeoarn .
yp Thewe £e PO > e0asCorthP P blw ¥Hhe oAt nt L1

clopagrcame QUEN 2E .‘,u,,e# croe com?rcxj Fror forme
Couwce pooke s d> g@P’rg Fo dhe Come cAfranon

Wm- "
g One 6 omibfead ong vp heSn ConnreofronssH

thod— ¢he pooces dhed— €20 0C ODP canm Ot ceom ol e~
sigearn o dedQ to ©DP and edpect OPP 42 chop 0

ot ittt & gutabed ey AIEGIQM
v T nckead  each >equel b= m ued— be < srad enough 20

s Tnlo one ercerdaoseo2ar

Flow conho | 20DP 18 AVETY Sronple  prolocod -
2 The7 €& g no £lo<o Con/'x\.alg, % hence NO woPn o <o

meehanfgm,
n The »ecel\P

7] maa GV(OHOUO Tz ?naomfng

me,CCOJa el v o
PaO((’JQ sy

vw The (acts dg— #( '
NP Lrowtd Pa'owﬁ'c()e Yaok g FHFS cozWECE | :8 neeclmo,

e

@770V oot 2
p Theze o o o0 CO

Cxecep b= Poo Ihe checkh Curm
v ThES ppeance fhod e Londer O eeror Lno % <

ARl p & AL (o OPP

mewsagc hase been  oog) o> cleplifcatcel

¥ tohen dhe Sucel o%/a\oq
Wwey AptecH

dh€ Checkdrsm Ve (:DDA

U
jﬁ”ﬁwm X L’f(p/)#l% Aitcosolad .
5 0} e820% conbol oane ded HC peoceccing



ﬂﬁfﬂg, OppP Lhows A powrde foe ¢ALS ceaufce, A
mepded_,

(hectefu ™ =
P UDP C}}')((‘f%ﬁ(-om &Qa&dﬂjOﬂ %ﬂc(’&Cﬂ el /'/9’3'6’6’ &QAQQ

The pfcuaag/owduz PC Jhe pos it B freadlesr @) e IP
paces et 2n cobfeh ez labEsTam 4o yo L
é’/\cafcu.,&aﬂto/’ e odh Lomme f-eldde 2ol led esh K‘Qfgd
JULODOLE —OF 3 o 1S
Qa} Exprarn fhe foltow!y @y e 2\
QOFTP.

N @TTF?-—-\(’ Hypen Teat TransPa prgioeog &1 w194 o3
,_pnvm' — L nwvwe 5 lgmg?flrm P Pui -CﬁQ,B"Hn hE

defp'ne how <he cl
Qe e wob pages %‘0?’1 dhe ewel,

v A HTTP cbeni- cende a Tequcslk ;an wTrP Pevwed
S1eFume @ Recponees, -
o The Ceawes wieg the POt pumke? QOS whe ctrent W

Q H#mporary post rarfbery

y HTTP t1c€g eV CeL (/6 Ter,, & Pe co T eahrONn—
7.4 be'ﬂw*fe,or)y

orfenrd ¢ welfable prolocod . SO
bonsackfon biw Lt ¢ cecweg Cou bele plal €
A commectOn neede o b e eCiabliched b lwo #HLTD
afry the rans@ceh oM, the connechon ¢ hodsel be Los rrsradel
p The ctient E Ced\ee¥ S5 hewew 1§ domno & Neec] Fo uDG’T'ay
about eszoal P meccad <l P’?CQLOA%(@J G2 (o8& cg—doy,
neef Ao € , beecume T TCP Ps Ttllable £ wtill falke
Card o # he ottt
Llor - P LS kent— (OPreckTONY -

N F @ nonfeq/_ei’_cun# conne O o
h Tequect )rec poric €.

one TCP CONnmed 0 m o

made o> TCoac
e The clenb Opcne a TCP (omnec)on ¢ (AP O P eGusng

S o The Le2we¢T S eendE Fhe 323/90n9€_ £ leces d—/\xmﬂneo/)-or\‘
90 TI’\(_ Cexfﬂf—?todj q"hceﬁa}a e/n}"f-o CID—F M countAS aQnrn

/encjﬁbﬁ [(fle meglces 5 74 +Hhen clord do connhechonN .



ﬁai 'rlv,‘o mf FTGM{"(,S ;

—c Protocol) . re seoncloreef +0 0¥

P’O‘Nded by Ter[LP Four CHp R . ojzfﬁL ) o

fo pnother ., y e RS A

X an/\G?u—@h frcznfﬂ)tjng, ;Q”Jec Lo One Suylden +O
aho%f‘)/ feernd ;?‘me/e g _gf'p“ci«eg/)%wc%%c/J_CQme_

Pz“obl{’m Mmoot be Aealt e L Hn ’%"-}&6

£  fuent
s #f‘hi?aw‘q
Locad- S
Ole ¢ yerm % ool
£Pte ¢y ™M

G'E' - m s
e P‘cwce_cig —>§]
)

: ¥ o 2
¥ T S mab‘ hauve onaelQWn&‘ coayL 4o

c}umr@cenk clader,
¥ [wo cycHm ey hewea c;LFnaf’LMn#- APsealkc Lhraakat i
pa (G thece probleme have been AL AP - eC,f‘Ob‘y/

ShreeckuT €,
gau &b these proboms have been colted By FTP 7N avesy
gropl € & el egant aproac‘-h .
pey Hlec asfngy HTTE, FTP 24

;&A,U/hgu_qh we cow hansg
beotter cherce tO harnstu rorge Pt b o hrondhy

Fles weing ctrfbuend forrdt.
o ¢he eIt en tuface

9 he ctent’ Nt i
4 cbrtnt clata pronefs

o Lent p—ae-t-abn}rol prOcees

pmocefﬁ (2]
Q Componenk o, §GB\V Y] conol/ p’aﬁcf&fd’

v The §u\d hos
Leau 7 datq I‘D’Orz.d?(ﬂ process
b re conhol connechon e mmode blw com kol P,

y ~Th< Aoda. (onNechon P maot blw dceda branc?
/9_;10(2$§0
¥ Typatabh® N 9 commuonols g clovte bronchy mabsy FTP 7O
eﬂfﬂéu’ﬂnl——.

s The conhol connechen s uu# ftfn/lli, 2 dg-\
s o munfcatfon s



Qb})(gygpwﬂ DaLe foame cpace , DS In Intdned— ardl

Q030 o ([o@
w85, pys Wame dpace
: vy
Qﬂm(a& “ M ) OnS
Tpad ——
do45 [4INS)

—|gatpon |

X -Frplip tgee <t DM&CDomeO rlome Qq&”"n’j clen
€ ONe Ceovey FO map & Nneme o addwes s .
X A wces wank (O LL e X (Fle lonefes CL€nl 1o accey

Me cowoee gprO N9 Fole prronefesn Leowee 6&00?:’)% on
a zemOK hogt. -

eco t -
,,/\_NCS¢\
weel /< CC::
Top- /o, j AN
nod 5 0w 5 KL VOIT | &
Z

o
x To havé a hiesrapcfad norme qpace PN ] ol o rmo—= )

Harne Space evod Aee Pored .
Y Tn dHP < dac{gn the Mame e Lo #Pnod Qn an
‘loﬂ\[’(’a’l—fca._bffe Cdzwcbua € eeoPh P20 O 6’0~£<7‘LQ /"OP .
The bee ton have onLy (28 Livele o Jowel © (w004)

foo Level (8T
Jabel o £ach nedc 70 dho foec 5oy olokeld edheh £
picseedndl B

qﬂnng SR o TP GBGB Chamactad
N The 200+ labll e nutl ghqon& CC’W\P*&LJM’\?B

© :
DNS SuquissS $had ctltdun df o node fue cldbud oo,



prts 4N the Inkened

vy ps e @ pwkoco/uv’l\a}— o be s e In Sppaent

piarfﬂﬁ’rng,,
y ITn tho Intanet ,rhe DN ool

Pnto P €€ dlfﬂf"UJr)P CectrioMN .
@ aen{ﬂ.lQC dzOma,"ng @ wunj%dorr\_aj’m 4 Qﬂ\ﬂd\/e—

caarrxov\"‘néJ C-aan-baj o b -
M How ey due o ._,Qo/)/(cé qum dp tha INFINL
: &M

alb betame ook s 0L D2 eusd- FO pap hracls .
Pautsce clornal N | O h £k coudal H<€ exgeoll 1O pead +he

narm € g haoc— eonen cd‘)fm en 4o tF addvesS .

ootglf nally teufelsdd

Respl«tFo N
P ————

¥ /YIQ/DFFQg a Name to an addzeesg AL Caullﬁcj N @ —

Qdd@f(’j ‘D’chﬁc/o_ﬂ—)éon ‘
w ONLS 24 decicoped A% o obfer - —LoT\vd %p/off(oflOﬂ .

v A hoct dhod Heedds o mapmaaoﬂmor_c o o Par
oy Narmne Je on addrecc Calig A PONE elren
CQU.IJ——LC( a ecolv e« )

b The yelpLwey CCoegg Fhe C[@QQéf Ppruvg Lesve

o b a quFFnod zrfq_uf’&(—o
b ITp the seave> bt L, 20 POTIEIMS O ) p4 calets

she cecolv € odhesarfe, Fe ey wetur 10
S € MO 0%9’2’ Le>ve~>< bor gelrs odhe>
Qezwer< {1 P/aowﬁooc on fo o abFo ).

g AftSr Jhe ecolv et necefved BHE O EPFPN oL
megnm(epli {/lﬂe,ryecfon_ce . L& Q P+
o€
JgecolwtqioN 0 an €xTOT, 4, ﬁ-pnod,%

AL 1w S #h
c-32ecwubc 1O o
\*a«/@.&;q% fhe ppocces PR |

""é)// = \}(3\‘ \ \
L | Y2 v 2]
})\ W\ \\-\*h /} = }

AL J,
\\.%\\ﬂ % e /

\¢
. L""t' 3¢

-~



22
e ofroniCe— Q:DND

loap Fxplafn) dohe crachf fectude  Jg
mar | codh Aead dfacyran.

s > PADUIL O%ut—
oh e MTO-TPvaviagt rosbd A% A
J® " M — MERAGL 0 Loy aded @/> el

"
i ! - _ _ i \/
aupee M 07 1 [ eea
LoA N ¢ ey (/h?)
d W
L& s
’ESAC\(‘,\,% d A
S8 Co\ —
Lo \
| ,’ﬁll'::/\'l.}%‘,\\ %1 _’,@/\f
:._,‘*a‘ B - T
| AW /- MTA | \ ™
\\-%T_\_-\\-\a\\“ ) Clred }’ i@mq!
RO S m—— | ]
R e ta o) mad tevd
Qo4 he
[t (onnected 1P
g Poe 9 whrch ALfce ot Bob> ?’; cﬁ‘;/:;: JLM oo LIPS (O n nec¥
LS cenen 0 yroolo Qutrol

soecponelf g I gho L
et MQ%UUOI') bt b by LAEIO L

o cormm on .§¢fnc/vao/%e

—naflo PlEce &
AN LOPNL B Fuso ol cesuerL,

odecd OPE maugféo-x,

§ Fn
dp the €
Copn ecred LF@ ~

v The acﬂm,"n;’_chahon ARoee c=€

o a——eeé—fo?’ 606/7 e 0T aD/-v?e +h e ’becejwecﬂ

mn € LLace g o)z e 45/—0’3”80/,
o O oSl boxX £ g PO(,,}— 63 Ce>\y o é\g,od A 2>P\€

a Speceat (17l< wih pesmUt D0
ponly #e Owne? of 1he Mmarl ko> heod
»The odminftbvalos Als © oyased @ queue Fo-Gloze
> eCeaoR. wafﬁfn% O be Lot
" . |
B Simple €rmal/ foorm AlFce fo pok falsed nFre

dl%_pné_‘ SHFf )



&A'[P[e o7 Bob ©
megg o eg %3’(6 drF’ ul,n?(_\ &%(nf*: Uﬂ
age ranlfeypaent(MTR)_, L mpe o~
pwess Gged . L i P REQC.
& toho0) pLE ce D((OL} 7 coend a m ey o Bo b s
NQeunl a U Wgo—qmm tpSa. I e "
st <7 d at
o hy mesl Sesuvon, £oF &en
8 The mell {voves ad by het SPH rel o Ul fo (1099
muBagL wa.ﬁmg to pe cent, |
Yy The myeccage, howt!S peedy 1O /b(’fl‘()"veé"aﬁ(!@v/')q"f\@
[ntsnet frorm plectts Lue to Bobl ¢ LLINS m76
§ fHeu F90 mepagy Py 0 OGNVE Qi peeded) s 01@

cucnt and one RTUEY .
y 2o b cornd b bypacs $He

MTHh JSeuwdf CQ/?ecv‘—/Ld . :
vy To ewce mTH comwed (,(b*crecMg, , Po b wowtc! J——1

Jo meen +HR OTA om0 e xS i vha KT €
0 O LOkon rrulagl

ool Cewve? ond esse HL

w9

becciuce P& Noec pot~ 150

anluvw e ,
- Bob nead_g Tgnote™® POJ% g,fcl’afnvL__gerer”fpm%?GfT)
THf & pedawuge A MTA

el o —Cev e proem>q £L opuzh proo=ar 1
e cltiftnE pu.«.he_q HO @ e, Jo PN o
cede fuil proxpzarrm.

» Bob I
v The cent” neede FoO p ot o mestagfs horn e
ng ° /C:"':‘\

/O \‘\-‘LI; \

[/
N o\l
\ ﬂ;«\\"m' :‘

> /7
g

\



l(‘)b>’ @fiaﬁﬂ o an crxamyle ) QEDDZ";//L? d}‘ @VD

HTTP U,(c“,y\ Teat %L?) profo col

. O he c/ﬂ""”n)_“’“\e
Qg , ewoed to Lefifne how
> <HT’TP ?-Q n e w.r.;?t{,{q - "o"e}"'f\( e e 0 b Falg-d AD"'Q
ca

sueB

£ e e~

Zqﬁon;i%uer wucec the pom‘ Pumhbe?, wes
w(;:: O_.H’ro”FOW'aZ Pogq__ e heT
Gomrjdly @ Suny
de‘f‘\' \g ‘j %
| oc b handcha la € - A\
| oo nd Icucts hat . |
L/—j’;j—w/\akt + 2equeg b ’\}‘ Lpo‘_eev

- 1

— W Pesppon € Bt
= Frrc = handehale e B\

1

I s \J
(
(

e

| st hanelthalte
~‘\'-—--————- geﬂd\& }\MML‘-*” —— ( \

Thrrd hand Sholts 4 2equay & | ‘

)

‘ 4
o —
T

w
- l %
— Thind  pondSholag )}I

\/.A




N The ¢lint peede (o actesd a ti1e +Hoeal ontalng one
eon located on he

wnly Ho an T .
Ny Tha Canaly HxH +ALe and meg/(

Some Sexauey ¢
I Heve need) two Connech®ONS
_beael— thrzee (~odehalbe gHneccag &
e comnneckton o beet  #Ht Yequesct can be L

+he +hrocl ©0n€-

3 Aty e conn echqo N
/bvr)cq‘-’{;&ed .

b afn g\ca'/ftfpflg an @%jecf- ,ona%f’?’
meﬂ&gﬁ,ﬁ e neected] fo- feomnlrafe 2 co
& Had client and cez e ooes
2N Feoe cornmneckhToN ecdal Lot hrmetg <£ tes> ©
Corr €chor feo o HNofTONL

pj'é the hant ach~~rn %5ncelves ?re/nﬂvéeﬁ {0 o5 20
ééffccfg s dhe DOn P /npf 6 el ‘Cfff?*(—va/M o

Shamne - add «p - fe Ex gy, oves hecacl
ol e ccPbe Fhe CLient —Stzot¢

LTLP requskls I
o ecta bch

en wf"%‘)

L ecl—ab).‘is}-»eoQJ%e @geegf e be

Pz ee handsalie
HneckBVN
IR v 0L\ iﬁo

N

Th #e Meant

Magh(’/? w e
pmmamm(ﬂg at— FAo en d C/}, aptest » OO ea-P0.Q

& hoos that flev eoch tommectre ~  dhe clitnbt %
gnge'b’ r)..e-e(ﬁ 1LO cilbocabe. é)(}'zra o LOuwo e,
Coech Cte beftex § and owrsables
3 This N arothbe bceacl

7 en & poth sfic S bat

@pccﬁa,u# o ohe Seswer St

~ f.,\& .
s MLA [
o) CaoN

' Pls S L
/(:‘\ ™~ ‘fi;\\
[T & yOVt ?,\\
\6 LT E
2\ AW 2/ Head Nf

q \AL\“ /i / ) " ’ Nt ~."i‘." it
W‘*‘" NGO nt of Elcchronic & Comimuniulues Loy
/‘*:’ S0 " (LS V.DLT. HAUYAL (UK



