CHAPTER

Electronic Mail:
SMTP. POP IMAP. and MIME

()ne of the most popular Internet services is electronic mail (e-mail).
The designers of the Internet probably never imagined the popularity
of this application program. Its architecture consists of several compo-
nents that we will discuss in this chapter.

At the beginning of the Internet era, the messages sent by electronic
mail were short and consisted of text only; they let people exchange quick
memos. Today, electronic mail is much more complex. It allows a mes-
sage to include text, audio, and video. It also allows one message to be
sent to one or more recipients.

In this chapter, we first study the general architecture of an e-mail
system including the three main components: user agent, message trans-
fer agent, and message access agent. We then describe the protocols that
implement these components.

OBJECTIVES

The chapter has several objectives:

U To explain the architecture of electronic mail using four scenarios.

Q To explain the user agent (UA), services provided by it, and two
types of user agents.

U To explain the mechanism of sending and receiving e-mails.

O To introduce the role of a message transfer agent and Simple Mail
Transfer Protocol (SMTP) as the formal protocol that handles MTA.

Q To explain e-mail transfer phases.
O To discuss two message access agents (MAAs): POP and IMAP.

Q To discuss MIME as a set of software functions that transforms non-
ASCII data to ASCII data and vice versa.

QO To discuss the idea of Web-based e-mail.
Q To explain the security of the e-mail system.



189

‘)1 Speal pue
OWaW S, 301y SPUY aY ‘XOqIew SIy $}0aYd qog uayA\ ‘Xoqqrew s, qog ojuj 1 Suapsu;
PUE OwawW 3y $3)LIM 3YS ‘qog O} OWaW B PUIS 0) SPasu DIy Uayp\ J1 U0 aweu
194 10 S1Y yum xoqqrew e sey aakojdwa yoes araym woos [rew e sy 213 ], "801jo
ue ur saakojdura usamjaq aSueyoxs owaw [BUORIPEN) 8y} 0} Je[iwis St SIy[,

q0g JanJas |1e|

1wabe sasn 1wabe sasn

oueuds sy 1'gz a8y

1daou0d ay) smoys 1°gz a8y Juade sasn
B BuIsn 20UaUAAU0D ST 18 XOQ[IRW SIY JO SIUAJUO0D A} Peal PR ASAI UBD qOg *(Sa[y
Jo saweu) sassaippe xoqqreur Juafddas pue 1apuss ay) sey afessaw ay ], "xoq[rew s,qog
ur )1 2101s pue agessawr ayy asedard oy wesSoxd (y77) Juafe Josn e suni ays ‘qog 0) ades
~S3U B puss 0} SPasU A0T[Y/ USYAA '} 0} SSAD0B SEY XOG[TEU 3y} JO JAUMO a1y A[uQ) ‘suop)
-O1nsa1 uotsstunad yym a1y eroads e *9ALp paey (0] € Jo wed st xogyrewr 7 ‘palo)s ale
$aBesSaul PaAIadal Ay AAYM JaSN YB3 J0J XOIEU U0 Pajeald Sey JOJRNSIUIpE ay ]
I3AIDS [TeUI PAIRYS B 0] PAJIAUU0D ANOIIp ae A3y} L19AIS [Tewr awres ay uo (swesSoxd
uonerjdde Jo) s1asn e [rew-a Ay JO JAALE0AI Y} PUB JAPUIS BY} ‘OLIRUAIS ISILJ ALY} U]

OLIBUADG ISII]

‘[Tew-a Jo aFueyoxa I
U UOWIWOD JSOW Y} ST OLIBUADS YN0 ay [, *paadoid am se Ajrxajdwod ppe pue uopen)s
1sa1duns ay) yrim urSaq ap “SOLIRUADS IN0J JAIS AM ‘[TeW-3 JO AMIDAIYDIR ay urejdxa of,

JINLOALIHOYV T1°€2




XOqIIEws 5, qOg Uf 11 S310)S pue a8essalu al $IAI0AI WA)sAS ay ‘NS s,qog 18 wayshs ay
0} sadessa ay) puas 03 JULI[D LA UB Sasn sy} 1] "paAradal sadessaur [[e sananb ays
$,9011V/ 1e wa)sAs Yy, *auwp atp) [e Juyuuna st yorym ‘wajsAs a1} UO J3AJAS LI 31 (IIm
UONI3UUOD © SAYSIIQEISa JUALD YA SYL ‘IUAID VLN 94 S[[Bd ‘UIn) Uy ‘YoJyM Juade
1asn a1} S[ed YS ‘pUas 0) AFeSSA B SBY HON[Y JOABUAYA *(JOAIIS pue jua[a) sjuade saj
-sued) agessaur Jo ared e ySnoy auop aq ued ST N 10 NVT 241 y3nouy) a8essow
3} puas 0 spaau uay) ayg “agessaw 1oy aredaid o) Juade 1asn e spasu [ns a0y
“IDAISS [[eW STy
0} sadessout JIdY) Puas 0) pasus s1asn [[e ‘sjrew-a Surpuey 10J JOAISS [[eW AUO $asn Jey)
UOTIeZIUE310 Ue UL NY'] € 0] PajIauuod St ays Jo—uapou 3[qed e 10 “IS(] € ‘wapow
dn-[erp e se yans—Nyp jutod-o1-jurod e e1A 19Alas [TeW 3y} 0] Pajaauuod Iyl
S1 901V "13A1SS [1eW JAY wolj pajeredas S| ‘JaAamOY ‘adI[y ‘IBAIAS [[RUI STY O) Pajoaul
-U0d A[2aIIp ST ‘OLIBUADS PUOIAS YY) UT SB ‘qOg "OLIBUAIS P 3y} smoys £'gz am8ry

OLIRUAIG PIIY ],

 JualPo) VLA JO ared e pue sy om) pasu am

O 312 [Ew-3 U J0 J9A321 ) pue sapias )

.

“Juas aq 01 ananb ay
ut a8essaw e ST 213y uaym wasAs ayy Aq paragd8in aq ued ‘puey sato aY) U0 a2 Ay,
"UOI3UU0D B I0J HSE [[IM JUSI[D B USYM MO JOU S0P 1 ASNeddq awiy) ay) JO [[e uni 0)
SPaaU I2AIRS 2Y) ‘JouIau] 3y uo swesdoid J9AIAS-)UBI[D ISOW SNIT “JAAISS U0 PUR JUSID
auo :papadul are sluade Jajsuern afessour om) AIGH "ANIS S,qOg 0] AAIS §,301[ WOIJ 13U
~13JU] 3y} Y3nouy) Juas aq 0} SPaau ‘Jaamo] ‘afessaur Y] “ANIs STY Je WasAS 3 Jo xoq
-[Tewu 3t} u paiojs sadessau aaatnal 0) wresdoxd Juade Jasn e spaau os[e qog “JUAS 3q 0)
Bunrem saBessaw 2103s 03 (joods) ananb e sasn a)is Jay Je JDAIIS [TRUI AU, ‘A[S UMO 1oy
1B JOAISS [Tew Al 0) agessaw Jay puas o) uresdoud juaBe sasn e asn 0) spaau 0y

JOAIDS IR JOAJBS 1B

sl

1wabe Jajsuen abessaw vy |
wabe sasn iyn

OLIEUadS puodas g ez aandig

'Z'£2 231 ur umoys se (SYLIN) siuade Jajsuen agessaw pue (svn) suade Jasn paau am
9I9H "19WIAUT 3y} JSA0 JUSS 3 0} SPAaU 3FesSAU Y ], *SIAAIS [eul JUIIAIP OM] UO (Suresd
-01d uoneotfdde 10) s1asn are [rew-a SY) JO JAAIADAI A PUE JPUSS AU ‘OLIBUIIS PUOIAS ALY U]

OLIBUJIS PU0IIG

HIAVINOILVIITddY P LHVd

289



i “3JUBILIP 3 sMOYs G'gz a8y “JaAsas ay) woig aessour ay) ind
01 spaau jual]d ayJ, “wesdoud y7nd e spasu qog ‘1aalas 3y 01 adessaw ay saysnd juaypo
ay :wresdoud ysnd e sy uresSoad JOAIBS-JURID YN e asnedaq st sty ‘swesdosd ssanoe
oBessow :swesoid Jaases-juarpd Jo ned Iayjoue spaau qog jey) ajou ‘puodag
‘Kepo) a[qrseay sy suop
“ENIIS 353l JO Jayy1aN "awm ay) q[e dn uonoauuod ayy deay ysnw ay ¢ NVM & ySnoy
Pa1o3uu0d s1 3y J1 "NV'T & y3noay) waisAs syy 01 pardauuod s ay JI awip ay) [[e
uo 1a)ndurod syy daay 1snw qog 1eyy sardu SIY, "9ALLIE [[1M dFeSsaul e uaym mouy
10U S30p 3y dsnedaq awp ay) [[e J9AIaS LI Y} UNI 0} pasu p[nom qog ‘Apoanp
19AI3S LN 31 3N OF, "A103JIp J9AISS YN 341 @SN pue JAAIAS [rew ay) ssedAq
louued qog “Is11y a9y aziseydwa o) pasu am syurod jueodury omy axe alayJ,
"p'€2 281 uy umoys st uogenyis Ay, ‘sofessaw al Jo 1ajsuen
3y} sjsanbai pue ‘awy ay) [[e Buruuni st YITYM “I9AIaS WYY o 0f Jsanbas e Spuas
1UBI[D By, *saBessaull S[Y 3AILNAI 0] JUBI[D YA UB S3sn qog ‘(SYVIN) s1uade ssasoe
93essou [[e2 3M YOIYM ‘S)uade JaAIDS-UAILD JO 19S DYIOUR PASU aM ‘0I9H N 2A3LIAI
0} Spasul qOg "1aAI3S [Tewr §,q0g 1e PaAlile sey afessaw sy Ja)y ‘NVT € J0 NVM
© Aq 19135 [1RUI SIY 0] P3JIAULOD OSJE S| QO ‘OLIBUAIS LOWILIOD ISOUI pue y)moJ ap ug

OLIRUIDS )anog

: W%(Jauie pue Jualp) SYLA Jo sared omg pue =

- svn omy paal am ‘NVM B 10 NV'T € BA J9A13S [reu ay) 0) panauumq‘fi‘%%uasaqm’aq M

"stedoud J9AS-1URT]0 YA JO Sared om) pesu am jey)
210N "I speal pue a3essaw ay) aAaLnal 0} Juade Jasn S[y SasN qog ‘IIUSUIAUOD S| Iy

JanJas |lepy JoAJaS |lepy

uebe sosuen abessaw | |y
wabe Jasn 1yn

A=

oLreuaIS pIyl  §'g7 NS

€89  AWIN ANV dVII dOd dINS “TIVIN JINOYLOFTA €2 ¥ALdVHD

‘_C



s1a)ndwod 1asn ay uo saxoqrewr [EJ0] Sa[puey osye ) ‘sadessatu sprem
-10j pue ‘03 sayjdau ‘speas ‘sasoduion ey (uresBoud) aexoed aremyjos e s juaSe sasn v

1uady J9s) e Aq papraoag LER TR ETS

"Jajsea adessaw e ujaradal pue Burpuss Jo ssasoid ) aYeW 0] JAsn Ay} 0] AJ[AIAS
sapraoad 11 “(v(1) yuade Jasn oy st waysAs prew dluondafa ue jo jusuodwod jsiyy ayJ,

LNHOV HdSN 2°¢e

i3 T
= -

(394135 pUT 1031) SN Jo sared oy 'Sy 0wy pagu o

AR

sabessaw snd wai ) 'q sobessaw saysnd yuan) ‘e

asuodsay
m S
VVIN
1sanbay

imd 'saysng  'gg aanSig

JAAJRS el Jantas |1ejy

JIAIIG
VVIN

wabe ssaoe abessaw iy
1uabe sajsuen abessaw 'y |
weabe sasn iy

OLIBUSIS YlnQy  §'§Z AINF1

HHAVINOILVIOITIdY ¥ LVd

¥89



' ‘uonewouy
19410 pue "SSaIppe J9AI80al 8y ‘sSaIppe Japuas ay) sureju0s Aqrensn adojeaua ayJ

adojaausg

abessapy

PL0S6 VD ‘ounadng
18N-Wo)
npa‘iBu@znol) :o] 14O Jesseysopy znoui 4
NPY'BZUBP HUEZNOIOJ OS] [IeTA noo.sﬁgrlo ‘oufiadny
109 e2uy ag

L 3 UBZNOI04 Znosyag

adojaaug

[rew-3 ue jo jeuioy  §'gz danSig

"(9°€Z 231y 8as) alessaur v pue adojasua ue sey 1y ‘[rew
ressod o3 seqrurs A19A $00] Jey) [rew s31ead “yp) oy ySnoxy) “asn 3y ‘[rew puas of,

[rejA Surpuag

'$S9008 0] ASBa SAOIAIAS Y Aeu Jel) SMop
-UIM pue ‘sieq nuaw ‘suody se yons sjusuodwoo reorydesd aaey sy “asnow ayy pue
pieoqAay aup ypoq Bursn Aq a1em1jos ay) yIrm 19BIBIU] 0) JaSN L) MOJ[E Jey) Suauodiuod
(In9D) @dejsaqur Jasn [eorydesd urejuod Aay g, ‘paseq-1no ae sjuade sasn wpojy

sjuardioal [[e pue Japuas ay) 0) Ajdai 0) y 1310eI1RYD A1)
ad4) 1o ‘a8essaw ay) jo 19puas ayy o) Ajdaz 0y “)dwosd puewwod ayy e 47 I9)0RIEYD YY)
ad£) ueo sasn e ‘ajdurexa 10 “yse) syt uuoysad 0 preoghay ay) w0l pueWIWOD 19)0BIRYD
-auo & s1dadoe Ajjewsiou JuaBe Jasn USALIP-puBWILIOD Y *SIAAIaS Ul Sjuade Josn Surkzapun
ay se Juasad s aie Aoy, ‘[rew opuonoaya jo skep Ajrea ayy 0y Suojaq sjuade 1asn
USALIP-PUBWIWIOY) ‘Paseq-]()D pue usAlp-puewniod :sjuade sasn jo sadA) om are asay,

sadA] yualy Jasn

S89  AWIN ANV VNI dOd dINS “TIVIN JINONIDATT €2 HALAVHD

o



‘Aimua
Iajsuex) [rew ay) o) pasdAl[ap st agessaw a3urs e pue ssaippe Suraraoal Ay S| Jjasir
wreu ay) ‘sef[e ay) Ioj Is1 Suijrew ou st 18y} J] VLN Y} 0} papuey pue pared
-axd aq ysnw Js1] 8y up Anus yoes 1o auo ‘safessaw ajeredas ‘seyfe pauyap ay} Joj
181 Surjrewr e sy aIay) Ji ‘aseqeiep seife ay) jsureSe aweu s juardrdar ay) SYIYD W)
-sAs ay) Juas aq 03 s} afessawr e aw) A19A7 “1s1] Surprews e pajred st sy ‘sassaippe
[IeW-3 JUBIBJJIP [BIAAIS Juasaidal o) ‘sefje ue ‘JWRU U0 SMO[[E [[eW JJUONIA[Y

1517 dnouasy o is17 Sunrepy

"(uoneziuedio ay jo aureu ay ‘ajdurexa 10j) aureu [eorSo[ e S J0 aseqeIep SN 9
W0} SAW0J JAYIIA JaBuryoxa [1ew YIea 0] pausisse aweu urewop ay ], ‘sIaSueyoxs 1o
SI9AI3S [Teul PI[[BD SAWAWOS aIe A31]) ![IeW-3 PUIS PUB BA[D31 0) S)SOY AJIOW JO AUO
§199[as AJ[ensn uopezjueio uy ‘auweu uUreWop 3} I SSAIPPE Ay Jo Jred puodas ay]

e urewocq

uade ssa00e aBessau ay) Aq [BAALNA1 10 PAIO]S S| JASN B 10] PIAIIIAL [[RW At
JO [[e a1aym ‘Xoq[rew Jasn ay) paj[ed ‘a[y [erdads e jo aureu sy sauyap wed [e20] Ay,

Ired [0

JOAJES ||BW ) JO SLIBU UIBLIOP 3y |

uadasas au Jo ssaIppe Xoq|iepy

ssaippe [iew-g  1'gg 38y

‘(L°g2z a8y 20s) uBis @ ue Aq pajesedas ‘dureu
urewop e pue Jred [eso] e :sued om) JO SISISUOD SSAIPPE AY) ‘JAUIAUT ) U] 'SISSAIPpE
anbrun yum wajsAs Surssaippe e asn Jsnuw wa)sAs Jurjpuey [rewr e ‘[fewl JAAI[AP Of

SISSAIPPY

“USDIDS AN} UO SIUIUOD
syt Aepdsip pue saBessaur ai) Jo AUe 103[3s UBD JASN I, "PIAISIAI IO JUAS SEM [TBW ALY
awp ay) pue ‘103[qns a1y ‘SSIPPe [1BW JAPUAS AU SAPNJOUT A[[ensn Arewwms ay [, "xoq
-[reur ay ur adessaw Jenoned e INOe UONBULIOJUT 3Y) JO ATRWIWNS B SUTBIU0D AUT] IBd
yorym ut pakepdsip st Is1] B ‘[Tew ay) peas o) Apeal S1 Jasn Ay} J[ ‘900U B YIIM Jasn ay)
SWLIOJUT /(] AU} ‘[Tew SeY Jasn e J] *(18wn e 1o) Jasn ay) Aq pasad8in st juale sesn sy,

[reJAl SulAIdIYy

“uardioal ayy Aq peal aq 0) UOTBULIOJUT [EMOR AN} SuTeIU0d adessaw ay) jo

Apoq atj[, "uopeuLIOJUT JAYI0 auIos pue ‘afessaur ay) Jo 10a[qns By ‘19AIAIAI AY) '1ApUAS
3} sauyap adessaul Ay Jo Japeay Ay, *Apoq a1y} pue Japeay ay) surejuod afessaw [,
asessapy

YHAVINOILVIITIdY ¥ LdVd

989



Stjeuniog sy, -porrad auo jsnf Sugurejuos aury
© Aq pajeuruisa) sy afessowr 3y, aessawt [rew ay) se pajean ame PUBWILIOD W IV/(]
3t} Mof[o] 18t saulf [1y aSessaur [enjoe 9t} Puas 0) pasn sy puewIwod SIY ] VIV )

Stjeuwlog ay, ‘pajeadar st puewwod ayy ‘spuardioar ayd
“hnut a1e aJay J1 “yuardioar ay Jo ssasppe [reur-a 3t ST jusumsre ay 1, -afessaus ayp
Jouardroax papuajur ayy Aynuapr o) Juarpa o Aq posn sy puBWIWOd ST, ‘0L LY O

S1jeuLoj ayJ, *(swreu urewrop
ay snid 1red esoy) Japuas ayy jo SSalppe [rewr-a ay) st juawngie ay] ‘afessaw
o Jo Japuas ay) Ajnuapt o) Jusifd oy £q pasn st PUBLIWOD ST, "WOYA TIVIN D

STIBLLIOJ AU, *ISOY JUSI[D Y} JO dureU UfRWIOp
o3 St jusunie Ay, J[asi ATRUSPY 0} UKo oy Aq pasn sy puewmiod sty ‘OTdH D

WNO¥ TYWNS | wardpar jo awey ADIA
WOMITOWNS |

| WNOdJaNES |
NdXd | wardiar papuayuy

dOON | oweujsoysia
spuenruo)  1'gg ajqey,

“MO[2q [Te1Sp lour Uf paquOSap pue 1°gZ J[GRL U PaJSI| SPUBLLILIOD
1 Souyap dLNS ‘siuaumsre asow o 019z Aq pamoyjog piomAay e Jo s)sIsuod If

“MOI3q UMOYS S PUBLLILLIOD © JO JULIO AU [, JAAI3S B} O} JUSTJD L) WO} JUAS e SpUeMILIO,)
spueunoy)

HAVT NOILVIITdY ¥ LoV

b

889



2t 'ut pagof st juaidoar ayy 1 tey sueow sy Juardioar 241 Jo xoq[reur ay) 1o [eu
“HULISY 3t 01 pRJSAI[ap 2q 03 st [rewt ayy Jey sayoads pueunuion syyg ‘NO¥d TOWS O

SI JeuIO]
SUL I9puss ay) jo ssaippe ay1 st usumSie oy “oeq pasunoq sy [rew arp
‘ut pag8oy jou st juardpar ayy j ‘Xoqqrew ay) Jou pue Juardiar ayy jo [euruua
94} 03 aIAAI[ap aq 01 Y [rew ayy Jey) sayroads puewod SIUL "“WOdd aNTS 0O

S1JewI0j Ay, Juawngie aiy se juas
PUEBLIWIOD 31 Inoqe uopeutioju puas o) juaidioas ay) syse puBWIWOD ST, ‘JTAH O

. St Jeunioy ayg, Isi|
ay astdwod 1ew syuardpas ay jo SassaIppe xoq[rew ay) winjal 0} pue syuawngie
3 se uas 1511 uirew ay) puedxa o) 1soy Suraredas ayy syse puewnuoo sy NXE 0

St JeunIog 8y, “aunjeaj siy Joddns jou op Aepo) suore)
-uswadurr NS 150U J9ASMOY “BSIAA 391A pue Juardioas a1 SAW023q I3PUas A
Aqosaym ‘suonisod yoyms uardioar Y} pue Japuss ay) S)a] puewwon ST, ‘NMNL O

ST Jewn10] s1] juardpal ayy wouy Jamsue ue saznbas
1 uaidioal ay Jo smels au %oeyd o) JuarPd ayl Aq pasn St puewWod ST JOON O

S1 Jeunioy sy uardoal pirea
€ SAYRUApI SWe & Jey) ULIUOD 0) JOAIAIAI Ay} HSE UED JApUas Ay, ‘Juawngie ay) se
Juas ST yoym Jualdioal iy jo ssaippe ay AjsaA 0) pasn st pupwIwod SIYL ADIA O

19591 q [[18 UORIBUUOD AT, "PaId[aP ST Jualdidal pue Japuas ay) Inoqe
UORBULIOJUF PaI0)S 3Y, "UONDBSUEI) [feul JUALIND AU} SHOGR PUBLIWOD SIYL "LASH O

S1jeuLIo] Ay, ‘aBessau ay) Sa1RULLIA) PUBWIWIOD SIY] “LIND) O

689 FWIN ANV dYII dOd dIWS “TIVIN JINOMLOATT €2 ALIVHO

e



Pa[tej uopoesuesy, 4]

PaMmo[e Jou aureu xoqjrews tuase) 10u UORae pajsanbay £6¢
uonedo[ adeio)s papasoxa ‘paioqe uonoe pajsanbay 26¢
[820] J0U Jas) 15¢

SIqP[IeABUN XOG[[EUI :PAINIIXA JOU S} PUBLILIOT) 0S¢
pajuawaydury jou Ajuesodway puBwIIO?) p0S

SPUBUILIOD jo souanbas peg £0S

pajuawajduy jou puewwoy) 208

SJUBWNGIe 10 s1djawered ur JoL XeWUAS 105

PUBLIWO) PazZIud0daIun ‘JOLd XeUAS 008

A1day wonajduroy aapeSay JUIUBULIA
a8e10}s JuapYNsuT ‘panoge PUBWILIOY) 0¥

JO.I3 [J0] :PINIOGE puBWILIOY) 10

SIqe[feAR Jou xoqreN | g

d[qeyieAe Jou d01AIeS | [zp
Aday uopajduroy aaneday juarsueay
indu rew welg | peg
A1dey arerpaursajuy aanisog
PapIemIoj aq [[1m a8essauu 3y :[ed0] Jou Jas) 162
pajepdwiod puewwos jsanbay 052
[9UURYD UOISSpwsuen Sujso[a adiAlag 122

Apeai aojatag 022
a8essaw djay iz
Ajdaa diay 10 smeys weysdg 112
Apday uonarduroy aanisogq :
uondrissacy | apoy

sasuodsay  g'§z AqeL

"sasuodsal au Jo awos SiS| 2'6z AR ‘zz Jdeyy) ur sasuodsal d.LLH jo ased ayy

Ul PASSNOSIp Se AUIeS ayj SI Bapy Ay I, “UONBULIOJUT [BNIX3) [RUONIPPE Aq pamo[[o] aq Aew
1ey) 3pod 3ip-aa1y) € s} asuodsal y Jual[d Ay 0} JAAIAS A wouj juas are sasuodsay
sasuodsayy

-z T P ELU S — P

- "padeepyeueznoiol:NO¥d TYWS @00
SI JRULIOJ Y, J9pUas
3} JO SSaIppe ay) ST JuawngIe Y], *Xoq[rew ay) 0) A[UO PAISAT3p SI [IRW A ‘Uf
pad3o] jou st juaidroal s J| *XOG[TRWI Ay} PUB [EUIULID) AY) O) PAISAI[P SI [rew ay)
‘ur pag8oy st Juardioar aup J1 yey suesw sy 1, Juardioas ay jo XOq[Iew 3y) pue [eufw
=13} 3y} O} PaIGAT[ap q 0} ST [rew ayy Jeyy sayroads puewuod syL ‘WO TVINS D

ST JBULIOJ U], “JOPUAS 3} JO SSAIPPeR 3y ST JusumBIe Ay ] "XOqIew 3y} O} PAIAAI[P
St [rew atp ‘ut padgoy jou sy juardpal ayy Jy ‘[euruna) ) 0) A[UO PAJAAI[AP S [rRw

HHAVINOILVOITddY FIYVd 069

off



uoneuIuLId) UopISLIo)  Z1'g7 dNS1q

‘(21°¢g a3, 99s) sdays omy saajoaut aseyd
SIYJ, "UONIAUUOD U SAYRUTULIA) JUAI]D i) ‘A[NJSSa0ns paLajsuer sy aessauu ay) Yy

uoneunuIgr uonosto)

apoo ajepdoadde sayyo swos 1o (30) 05z 9poo Yy spuodsas Jaases L ‘g
‘porsad auo 1snf Surureiuod aurp e Aq pajeuruia) st adessaw
Y], *(paay auj pue wmal agerured) UsY0) BUIJ-JO-pUS JOJORIRYI-OM) B Aq pajeunu
~I3} ST 3UI[ Yory "SAUT] BANNOASUOD U aBeSSAU B JO SIUAIUOD YY) SPUaS JUI]D AL 1
‘agessaw
arendoxdde Jayjo awos 1o (indur qrew Hels) $GE 9pod yim spuodsar 1sAles Ayl ‘g

- Nlomian 10alqng
 oesonmongor |

{ npewupzois Ol 1god |
T

Jgjsuen afessopy  11'gg a8

HAAVTNOILVIITILY ¥ L4V

L

269



st (soBessauw) eep y[ng ayp jo ORI atp ‘spiom Jayio uf “IaAlas ayp 0} Juaro ay) woy
adessawr ayy saysnd 3y ‘l0o0j01d ysnd e st g NS asnedaq a8els papy) sy uy paAjoAu;
10U St dLINS '19A9MOH ‘g LINS asn K1aarjap [rewr jo sages puodas ay) pue 181y ay g,

dVINI NV dOd :INI9V SSTDIV HOVSSHIN ¥°¢2

‘ampaooud [rewr-a ay) jo 1sed
lou are sauy] asay, ‘udys =, ayy Aq pajeudisap ‘S3UI] JUSUWILIOD JUIOS UOHIYLIR]D JO] Pappe aAey
aM 1B 0N J0[0D Uy sasuodsal Ay pue YIe|q Uj SPUBLIWIOD ) UMOYS JABY 3\ ‘MO[aq UMOYS
se sasuodsal ay) 9A1a001 uay) PUE SpUBWIWOD JLINS 8y} adf) ues am ‘uopdauuos FEIIAY

IBAIBS [rew eyydjape a1 0) 193uu0d 0) Suy
-An JANTAL moys saury maj jsiy YL ‘Jreswyy 0} jrew-a ue Jurpuas sy 1su-eydjape@queznoioy
‘ajdurexa sy ug ‘[rew-a ue puas o) Apoanp spuewwiod ayy asn uay M “(dLINS 0] yod
UMOID(-{[aM 3n) Gz 1iod ojuy Bof o) LINTAL 3sn om “uonoas sy ur paqrsap am sasuodsas pue
SPUBUIWIOD 3} SIR[NWIS PUR [[RW-3 UE PU3S 0) LIS SN An2ap ued am moy 2as sn ja

1'¢2 dpdurexyy

‘PASO[2 aq Isnur HONIBUU0D 4O 1, 9Y) ‘aseyd uopeUNILIA) UORIBULOD ay) ey
*apoo ajendoudde sayjo awos 10 177 apos 1m spuodsal Jaaas Ay, 'z
‘puennuod 11N0 Y1 Spuas Jualpd ay g, ‘|

€69 FWIW GNY dYINI dOd dLINS “TIVIN JINOYLOFTT €2 HALIVHO

[ €



Jaindwon sasn JANIAS |1By

£d0d p1'¢Z amsig

"£d0d 8ursn Sujpeojumop

Jo ajdurexa ue smoys p1°gz aundig ‘suo Aq suo ‘saessau [Tew 3y} dAaLNaI pue 1s]|

UL} UED J3SN SY, "XOq[IEW 8y} $S3008 0) pIomssed pue sureu Jasn sjy Spuss uai [ 01 1

1od g0, U0 JaA18S A 0} UOIAULO k& suado JuaLD alf] ‘1aAIas [TeW 31 Uo XOqjrew ay)
{0} [TBW-3 S)f PEO[UMOP 0} SPAaU JASN Y} UAYM JUSI[D AU YJIM SIEIS SSAIIE [IBJ

"IAAJAS [[eUl 3L} UO Paj[eIsuf St

SIBEMYOS £40d JaAIas oy “1anduwiod Juaidioas auy uo pajjeisur st aremyos gJ0q a1

ay, ‘Aieuonouny ur paywiy pue o[dwis si (§40d) § UOISIAA ‘[0303014 0O IS0

£€d40d
qog | a1y
J8uJau| A ‘
A |
"vavir 10 gdod | dLAS 1T ams ]

PAVINI PUB £Od  €£1'§2 3m81]

"(OLIBURDS )MO0J) UOHEMIS UOWWIOD Isour Ay ut s[0d0j0ad om) 3satp Jo uopsod
a1 SMOYS £1°€Z 2B *(FdVINI) ¥ UOISIDA ‘[030]01 SS30Y [TRJA] 1UIIIU] pue (€d0d)
£ UOISIA “[001014 30O 1504 :9[qe[ieA. are s[000j01d Ssad0e afessaw om) Apuasny

"Juade ssadoe aBessawr e sasn age)s payy ay ], Juarp aY) 0) JOAISS
a4} Lol dIe Blep Y[nq at Jo UORJANP A, JaAIS 3y} woyy sadessaw [nd isnur Juarpd
a1 :0d0j01d /7nd e spasu a8e)s paryy ) ‘puey JaYI0 A UQ) ‘IBAIS A1) 0} U3 3y woyy

HHAIVINOILVIITddY b LYV

|0

P69



ad£1 a0y 7
UOISIBA-FININ ‘1
‘s1ojaurered uoneuriojsuen ay) auyap
01 UOI9s Japeay [[ew-a [euiSLio ay) 0] pappe aq ued Jery) SI9PeAY AY Sauyap FININ

SI9peaH JINIIN

‘G1°62 AnS1] UL UMOYS Se ‘BSIAA 901 pue BIEp [[DSV O} Blep
[[DSV-UoU Suriojsuen jey) SUOHOUNJ AIEMIJOS JO 195 B Se HINTINL JO Yunyj) ued app
“BIep [eutBLIo ay) 0} Yoeq pauLiojsuen st ays Suraeoa ) Je a8essaw Ay, ‘Jousalu] ay
y3noy juas aq 0) WL LI ay) 03 )1 SIAI[Ap pue e1ep [[DSY LAN 03 IS Jopuas ai
18 BIEp [IDSV-UuoU suLojsuen gNT ‘[rew-s ySnoay) juas aq o) EJEp [[DSV/-UOU Smof[e
ey} [oo0j01d Areyuawapddns e st (FTIA) SUOISUIXT [rejA] Jousajuy asodandpmpy
"BJEP OIPNE 10 0apIA
10 sa[y Areurq puas 0} pasn aq Jouuea 3t ‘os[y * (asauede( PUE ‘353U ‘UBISSNY ‘MAIqEY
UBLLIDY) ‘YUl Se yons) yst3ug uey) Jayio safenduey o pasn aq jouued 1 'suop
“E)WI] AWOs S 31 "SPIOM JaUI0 U] “JeuLioj [IOSY 1q-L LAN ur Ajuo saSessauw puss ues
) 9oud e Im saw0d “taramoy ‘Aorrduts s)j -aanjonns adwns e sey [rew oruonos[g

HNIN 6°€2

"33e10)S [[RLU-3 JOJ JBP[0] B U] SIXOG[TRW JO AYOIeIaNy & 3)eald ued Jash VD
IBAIBS [TRUI SY) UO SAXOQ[IEW SUIBUAI JO ‘919[ap ‘91EaId UeD Jasn \ [

syuawanbar yipimpueq y3ry yim erpawpu sureiuod rew-a aly) pue paj
-] STYIpIMPpURq Ji [njasn Aj[eroadsa st sy, ‘[rew-a peojumop Afrensed ues osn y O
“Surpeojumop 03
Joud s oereyd jo Burns ogroads e Joj [rew-a ay Jo UMD Aty YDIBAS UL Jasn V0D
‘Sutpeojumop 0} Jorid Japeayj [rew-a ayy Y2y LD 1SN Y [
:suonoduny enjxa Suimojjoj ay sapraoxd VNI
“Burpeojumop a10Jaq [1eu aiy) o SHUBU0D ayy oaYd Afjen
-Ied 0 19SN 3Y) MO[[R 10U S30P £ “UONIPPE U] (13INdWOd UMO 13y U0 SI9p[0} d1LaId
UBD J3SN 31} 9SIN0D JO) “JAAIAS Y UO SIP[O] JUAIJJIP SAY JOUUED JASN YY) {IIAISS )
UO [feur Jay Z{re310 0} JISN 3y} MOJ[ JOU S0P 1] ‘SABM [BIASS UT JUBIIYAP ST £JOd
‘xa]dwod
alow pue [njsamod a1our S|y YIN] ‘S2IN1aJ 210Ul Sey I Ing ‘§JO O3 Je[IwIs St pdVINI
"(PdVIAD) ¥ UOISIAA ‘[000J0.14 $S30DY [IRJA J9UIU] ST [00010d SSAD0B [rRW JBIOUY

FdVIAIL

‘Burzjuedio pue [eAsinal Jaye| 10§ W)
-ss ay) ur 1day Inq peau sy [rew ayy, *(dojde; e “8-a) 1ondwoo Arewrnd soy wouj Aeme
[TRW J3Y $3S$A00R Jasn ) uaym pasn Afjeurtou sy apowr daay ay, ‘Burkidas 10 Surpeas
1ajje [Tew paALadal aly) az[uedIo pue aes ued pue Jandwod Jusuewnsad 1oy 1e Supjiom si
39N Ay} UAYM Pasn A[[euriou st apour )a[ap ay [, [EAILIIAI Ja}Je XOq[TeW ) Uf SUJRUIAI
[rew ay) ‘apows doay ay) U] ‘[eASLIAI YOBA JaJJe XOQ[IRW 3Y) WOI] PAJa[ap SI [Iet
91} ‘apour 313[ap ay) uf *apow dazy 3y pue apow )3[aP ) :SApoU OM) SeY £J0d

$69  AWIN ANV dYWI dOd dIIS “TIVIN DINOYLOATE  £2 HALdVHD

i



st sued ay) jo apao ay 1eyy 1daoxa ‘adAigns paxtus ayp) o) Jeqruws st adAqns [ayesed
3y, ‘Arepunoq au ye pauyap st pue adA) Juasagp e sey yed yoey ‘adessaw ay ug
Se JopI0 198X 8y} ut Juaidioar iy 0y pajussaxd aq ysnw sired ay ‘adAgns paxqu arp
u] ‘eApeuIgjfe pue Isasp Jajjered paxmur :2dA) sy 0§ pauyap are sadfiqns moyg
suaydAy om1 yym pajeuruua) uay pue suaydAy om) Aq papasesd ureSe ‘uayo) Are
-punoq ay Suisn pajeuruna) st Apoq ay, suaydAy omy Aq papasaud s pue jjasyt Aq
ouyy ajeredas e uo s 31 ‘wed yoea a10jaq sawod Jey) uj0) Surns e st sajourered YL
asodnd sy 1oy pasn sy sajeurered v wred yoea usamieq Arepunoq sy auyop o) spasu
Jopeay wredpnur sy, ‘sied juepuadapuy ‘aidnmnuw surejuod Apoq ayy edpmpy O

"TALH pue urerd “pasn Afjuaimo sadA1qns om are asay ], ‘papaaur st FINIA
Aq uoneuwojsuen OU pue Jeulio] [[DSY G-/ ur S| afessauwr [euiSuo oyl ML 0O

'£°E¢ SIqEL Ul pasy|
‘eep Jo sadA Jualayyip uanas smofre NI ‘siarewered Japo urejuod Kews Japeay
ay ‘adfigns ayy uo Burpuada(q “yses e Aq pajesedas are adAigns Juaiuod ay pue adA)
u2)u0d Y, "adessaw ayy jo Apoq oy ut pasn ejep jo adAy ay) sauyep 1apeay syl

adf-juapuion

"T'T ST UOISIAA JUBLIND BY, ‘Pasn FIATA JO UOISIAA ) SaUY3p Japeay Siy,
uoysIaA-FNIN

Apoq j1ew-3

siapeay JNIN

Japeay GWIN - 91°Ee dan8ig

‘[1e1ap U JApeaY [IBd AqLIDSAP [[IM JAA "SIOPRAY FINTIA ) SMOYS 91°Z 81
uonduosag-juajuoy) ‘g
PI-USju0) ‘y
Burpooug-1ajsuel] -juajuoy) ‘g

3poa
119S-UoN o
112SY 1128V
LANNG-L LANNG-L

qog Ay

ANIN  §1'§Z aandig

AIAVINOILVYOITIIY FLdVd 969

\\V



:sjuawSesy aauy) ym aBessaw e jo ajdurexs
ue st Suimorjog ay, aBessew [eurduo atp asudwod jey syuawely jo soquinu Ay
sauyjap [el0) Ay, uawelj ay) Jo Japio duanbas ay) sauyep Jaquinu ay], ‘s)uBwW
-Beay oy qre uy Juasaxd sy pue aBessaw ayy SAYNUAPI PI A, 7EJ0) A PUB JaGUINU
‘pr :pappe aq jsnur siajwered 331y ], “JNTIN Aq UOTIBUTISIP AN} JB PI[qUIASSEAL
aq Jsnwr syuawSeyy ay [, syuawdely ay) jo auo sy adessaw [rew syy) pue sades
-SauW [rew JuaJagytp ojul pajuswiSery usaq sey aessow reurduo ayy Ji pasn st adA
-qns 1epaed sy “(Apoq ayy pue sapeay Surpnour) a8essaw aypoue Junemsdeous
st Apoq ayy j1 pasn st 2g804Y 2dAigns ayJ, Apog-jeuisixe pue epred ‘Zzgo4y
:pasn Apuaimo are sadKiqns aamy] -aBessow e 03 19)urod e 10 ‘a8essaw [rew
e Jo wed e ‘afessawu [rew amus ue Jrasy st Apoq a ‘adA) aBessaw ay) uf -afessapy O

:adAygns paxyw e Sursn a8essaw wrednnu e jo ajdurexs
ue st Surmorqog ay L, ‘s1ewrio} juaiajyip Suisn pajeadar sy aessaw awres aiy ‘adAigns
dATIRUIRI[E Y} U] "MO[aq pauyap se zzgd J¥/e8essaw s1 adA1qns/adAy jnejap ay)
1ey) 1daoxs adAigns paxtwr sy 0) Jeruns osfe st adAiqns 3sa8ip ay, “Juenoduwiiun

169

(s214q 119-1y813) mep Ateurq [elousD | WeaNS-13)20
1duagisod aqopy 1diogisod | uopesyddy
ZH § 18 82104 jo Burpooua [auueypd ajduig aseg oipny
JRULIO] DFJIA UT ST 09PIA DddN 03pIA
1eULI0) 19 uj st afew] 419
JeuLIo] HFJ([ ut s adewy oddl aBewy
afessaur Jajoue 0) Aualajal e sy Apog | Apog-reuwsaixg
afessawr 19881q e jo Juawsel; e st Apog [enaeq afessapy
a8essaw paje[nsdesua ue sy Apog 228044
aBessatu AUes Alf) JO SUOISIAA JUIIAJJIP AL S)IBd AATIBILIR) Y
2280431 /28essaw ST )[neJap dY) Ing ‘Paxj 0} Jefius 19810
I9PI0 OU JNq ‘BAOQE SE ARG [9[[eIR] wedniniy
sad£) ejep juasagip jo sued pasapio supejuod Apog PaxXIAl
(3 xipuaddy a9s) 1eunio] TN.LH TALH WL
panewojun ureq
SAWIW i sadAiqng pue sadi] ereq  §'gZ dqeL

TWIN ANV dVINT dOd dIIS “TIVIN DINOYLOATA €2 ¥ALdVHO

A




S13)9BIRYD (J00'] PRROXa 10U P[NOYS ul] A Jo YIZua] 3y ‘papaau
st uoneuuojsuen [eppads ou ySnowry Buipoous JIOSY LAN 14-L St SIYL M9L O

apod
112SY ue snjd udis [enba ue se papodus are s1910BIRYD [[DSY-UON a[qeyuprd-pajond)
SI910RIRYD [[DSY 1IG-§ 01Ul PIPOdUD Ak BIEP JO SHO0Iq -9 p9aseq
saul] )Sua]-PINIIIUN (M SIBRIRYD [[DSY-UON Keuig
SauI| 1I0YS Pue SIADRIRYD [[DSY-UON 198
sau[| WOYS pue S19EIRY [[JSV LAN nqL
uopdi1osaq 1o adAL

Buipoousg-rajsueip-uauo) '8 AqeL

"§°62 9[qRL Ul palsy] are spotaw Sugpoous jo sadA) aAy ay L

‘11odsuen
10J ST pue sQ Ojuf safessawr ay) apoJUI 0) PAsN poYIdUI BY) SIUYSP I9PE3Y SIYL,

Surpooug-rajsuel] -juapuo)

“(o1y Areurq) sa14q 11g-g Jo aduanbas e se pajeidiajur aq Isnw elep
a1} UBYM pasn S Weans-1a)2Q ‘1eunio) 1du0GIS0 3qopy Ul AIe Bjep Si UaYM pasn
s1 111951504 ‘wreans-19120 pue 1drI§ISa Apuaund pasn sadAigns omy Ajuo are
atay ], ‘pauyap Ajsnoraaid jou ejep jo adA) e st a8essaw eurduo sy, ‘uopedpddy O
"BJep OIpnEe pIepuejs
ZEDI-8 $3sn YoM ‘vjseq st adAigns ATuo ayx, "punos st adessaur [eutduo AL ‘0IpNY O
-ad£) yuajuoo orpne ayy Sursn Ajajeredas Juas aq 1snw i ‘SpUnos
surejuod aewrt pajewnue ay) J1 (OFJW) dnoro suadxy aimig Supopy st 9dky
-qns Aquo ayJ, *(uopewrue) afeurt Suikrea-sum e st adessow [eUISUO YL ‘0PI O

'(419) Jeuio]
a8ueyatauy soryders pue ‘uorssaidwiod afew sasn YWM ‘(97d[) dnoi9
sitadxsg orydes§oioy jurof a1e sadAigns pasn AJuaiind om) ayJ, “uofjeuriue
ou sy a1y eyl Supeorpur ‘aBewr Areuopess e st adessaw reuiSuo ayJ, *afew] 0O

-apdurexa e sy Supmojoj ay [, a8essaw [eurSLo ay) $s300e 0) Moy auyap adAigns
ayp Bummorjoy siareurered ay 1 aBessow [eurSLio ay o) (19yurod) adualajal e AJuo St Ing
a8essaur [en)oe AU UTRIU0D J0u S30p APOq A 18t Sa1edIpuT APog-[euIIxa adKygns ay g,

JIAVINOILVOITddY P LdVd 869

| ¢



2 ¥S 1 Ep |SEl ¢ JEA 1z BN 01
1 g6 | b | zv | 3 1t =S| oz [ 6
/ £9 0 A d 5 3 0g =S| sl I 8
+ | 29 z 1S | o | or | P | 62| S | 81 H L
6 19 A5 oc =] ¢ 3| 8z La| 1 S 9
8 09 X 6y | wm | 8¢ q 12 0 91 A G
L 65 | m | gp I LE e 9z | d | s1 q ¥
9 | 8¢ Aol v B of [ 75 cz Do w1 a £
G LS n | op §5 cc [PA ] vz PN €1 o) Z
v 96 ? P 1 e | X | g2 | W | 2 q I
g 66 s b e o M 2z | 11 \4 0
apoy) | eNJeEA BPOD enje) | apoy) | anje) | apo.) aNjEq | 8p07) | anfeq | apo)) an{m

3/qe] duniaAuo)) pg-aseg € g7 AqBL

"G'¢Z 2]qeL, 01 Burpiodde JajorIBYD AUO SB pajaldiajur ST UORIAS 11G-9 Yoesy

#1eP 108V
ssavesey no- [N TN I

[ ek

LS b ] 1S
s1aquwinu 119-g no4 | LooLLL | ooLooo | oootoo [ oot |
L J

mds pue auiquio)) T

r 1
S11q Jo 19 \y [_LOOLLLOO | L0O0O0OOOL | OOLLOOLL |
elep ||JSV-UoN

p9aseg  L1'g7 By

"(L1°g 231y 9s) s)1q 9 JO Apeuw! YIed
‘SUOTIOAS INOJ OJUT PAPIAIP USY) ST }00[q YoeH "SYI0[q Nq-pZ Ol (S)Iq JO Sureans jo
apew) ejep Areuiq aiy) SapIAIp pgaseq ‘wsiurydsw Jajsuen [rew uilpapun ay) Aq
payoddns 3as 1aj0BIRYD JO 2dA) AUR JO SI9JORIRYD [[DSY SB JUIS 3q UAY) UBD YOIYM
‘s191081810 3[qeiund 0] eyep jo adA) siy) sunojsuen ygaseq ‘019z A[LIRSS3dAU J0U
S1 )1q 1sayd1y 8y} uaym sa)Aq jo apew ejep Surpuas J0j UONIN[OS B SI SIYL "p9aseqg [
‘a[qesayaad are sadA) ajqejunad-pajonb pue pgaseq “papuatuiodal
J0u ‘210J3131} ‘st ] "BIep Areurq Jajsuer) 0) a[qe aq jsnu (020101 JTNS Burkpapun
atj) ‘a1ay Surpodua Aue op Jou S30p FINTA ‘SIdN0BIRYD Q'] PAdIXa UBD 3ul[ Ay JO
y18uay ay) pue ‘Juas aq Ued SIAOBIBYD [[DSY-UON "Surpodus Jiq-g st sy, ‘Areurg O
‘a[qesajaid are sadA) sjqeiund-pajonb pue pgaseq "papustuodal 10U ‘a10JaIaL) ‘S| 1]
‘SIajORIRYD [[DSV-UOU J1q-g J9jsuen o) a[qe aq Jsnw [odojoid JINS SurAzapun ai
‘a1ay Surpooua Aue op Jou Sa0p FIATIA SI1BIRYD (00'T PAAIXa JOU PINOYS [[TIS AU
a1} Jo 3ua] i) INq ‘Juas aq ued SIAILIRYD [[DSY-UON ‘BuIpooua 1ig-g st SIYL Nq8 O

669  FWIN ANV dVINT dOd dLWS ‘TIVIN JINOHLOATE  £2 ¥ALIdVHD

e



uBd qog MON ‘Jewoj T LH UT J9SM0Iq S ,qOg 0) JAAISS qap) 3Y) WI0I] Paliajsues)
ST S[TeU-3 JO ISI] 3 ‘yoew piomssed pue aureu ur-3of ay) J| ‘promssed ay) pue sweu
ur-8of ay sapnjout YoIyMm ‘qog Aq ut paf[y aq 0) ULIOJ B SPUAS 3lsqam Ay, ‘ (adurexa
Joj ‘[Teunjo}) a11sqam ay) 0) agessawr J1,LH 1sanbai e spuas ay ‘sprew-a sy aAsLnal
0} SPaau qog UYAA ‘pasn Afreuniou st J1IH ‘FdVIAL J0 £JOd Buisn jo peajsuy ‘spiom
1230 U] dLLH Y3nosy) auop S| JaSMoIq §,q0g 0) (19AIaS qam ay)) 1aa1as Sujaadal
3y} woJy a3essawl Ay} ‘19AIMOY ‘JLINS YBnoay) (s st 1aA1as [rewr Sujafedal ay 0
1aA1as Trewr Bugpuas ay) woly a8essaw ay) Jo JaJsuen Ay Jd LINS YSnoay) auop st Jaales
[TewW 13y 0} JOSMOIQ S D[ WOIJ I3JSURI) [IEJA] JOAIIS PAsEq-Gap B UO JUN0JIE ue
Sey ‘I9A12021 ) ‘qOg IAAI3S [IRW [RUONIPRI) B SASN ‘1apuas Ay ‘3dI[Y ‘ased 18Iy ay) uf

[3se)
:sa520 0m] y8nouy 08 sn 197 "aydunrs A19A S| e3p] YL,

"3[8009) pue ‘00yRA ‘[TBUNOH IR $A)IS UOWILWIOD 33IY], *3)IS A} SISSA0E OYM duOAlre
0} 201A19s st} apiaoxd Aepo) seyisqam awos jey) uonedrjdde uowwod e yoans sy [rew-5

TIVIN ddSvVa-d9M  9°€e

"09pIA J0 ‘o1pne ‘agew st Apoq ) Jayjaym sauyap Japeay Sy,

uondrasa(y-juauoy)

uawuoIiAus agessaw afdnnu e ur afessaw ajoym aiy saynuapr Afenbrun Japeay iy
PI-1uajuo)

l 6
l anLoom I LI 00100010  TOOTTT00 Hlllnnn OOIIDOLO 01100100 | BI8p [0SV

=/

Bl 0011000 I 0110100 I £1€p || S y-uou
: pUR (1S PIXI

[ LLOLOOLO | LOOLLLOO

ajqemuprd-pajond)  g1'gz aangry

‘ajdwrexa ue smoys g1°gz 3 "914q
ay Jo suopejuasaidal [euIdapeXaY ANy AIe SIAJIBIRYD OM] 1Xau Y, *(=) uds fenba
3t} ST 1910RIBYD 1SIY Y, *SIAJORIRYD JDIY) SB JUaS S 1 ‘[[DSY 10U SI I3JIRIRYD B J[ 'S
Se Juas ST )1 ‘[IDSY SI Jajoereyd e J “Surpooua ajqejurid-pajonb asn ueo am ‘uoniod
[IDSV-UoU [[eWS & YIIM SI3ORIRYD [[DSY JO AQisour jsisuod eyep ayj 1 ‘Juadsad 6z
JO PE3YIAA0 UR BARY 37N "SIIQ Z€ SB JUSS a1k A[[enjuaAs pue ‘SI3JOBIeYd JNOJ Sl0d3q
SNq 2 ‘st 1|yl aweyds Burpoous juepunpal e ST pgaseq ‘dqejurrd-pajond)

HHAVTINOILVIITddY ¥ LV

-

002



‘KLIN2as JOMIAU J1seq Y} Passndsip
ARy am Joye g Jerdey Ul passnosip are (TINTINS) HINTIAL 23n29S pue (d9d)
Kaeatrg pooo) Aaid ‘s[ooojord asaif) Jo OM[, swa)sAs [rew-o Joj renonsed ur paudisap
sanunoas Jakef-uopestdde omi Suisn paindas aq ued safueyoxa [rew-a ‘19A3MOH
-as 1ad suorstaoid Ajumnoas Aure apiaoid jou s0p seydeyo sny uy passnasip [odoj0ud Ay,

ALRINOIS TIVIN-d  L'€¢

alis qog oS Y

1 1aA13¢
dLLH

sugfizesel & -A

dllH

1 95w ‘rew-a paseq-qayy  02'€2 MBI

pap1 3y smoys 0z'€2 am3ig j0d0101d JLNS Sursn aoeyd saxe) [[1S S qog AU 18 JIAISS
ay) 0) A1IS A0NY AU} B JAAISS dY) WO 2Tessaus Ay IOAIMOH] "SUORIEBSUEN LLH Buisn
aSessow A SAA1AI qog [020101d NS Buisn SIS qOg A 1 J3AJAS A} O) 11 Spuas
PUE 1UaT[0 LINS 94} 0} dFessaul ay) sassed a)1s 201[Y 3y 18 J9AISS Y, “TI() U Se X0q
-[reur s,qog] JO SSAIPPE Pue Aureu 3t} Juisn JAAISS GIA 42U O} a8essaw 1senba1 JLIH ue
spuas 2017y ‘suopdesuen JLLH Suisn 194198 GIA ) 0} agessawu Ay SPuas DIy JAAISS
aures oy A[IESSa0aU JOU INq ‘SIAAIAS GO ASN qOg Pue IV Yioq '9sed puodas ap uf

11 9se)

a1is qog a1ls 3|y

-
oo, Y

B ETRETS
dLLH

[ aseo ‘[rew-2 aseq-gayl  61°€Z MBI

‘61°6Z 2B Ul UMOYS S} SY T, *3u0 Aq AUO S[IEW-2 SIY
108 ued ‘suonesuen} JLLH our uisn ‘Ual) pue S[EW-3 PAAIIdRI SIY yBnoxy asmoiq

0L FWIN ANV dYWI dOd dIWNS “TIVIWN JINOYLOZTH €2 HHIdVHO

¢



“UOTJRUIULIS) UOFIIBUUOD PUE ‘J3JSUBI) IR JUatLl

-SI[qeIsa uopdsuuod :are afessaw [rew e Juriajsuen ur sdajs Ay JAAIS VI

U pue JUaI[d VLA Ue Usam)aq sadessaw 1aJsuer) 0) sasuodsal pue SPUBILLIOD SN

dIS "(dLINS) [090101g Jajsuel], urey a[dung pajjed st YL siuawsajduwy jey
[000101d YT, "NV © 10 ‘NYT B JaUIau] 3] $S0I08 [few ay) siajsuen VI oYL 0

s1] Bugprew

® JO 3Sn 3} SMO[[e SEI[e Uy "SWBUUTEWOP@Med[ed0] SI U0 3y, *dWeu ujewop

e pue (xoqqrew Josn) wed [eooj e :sped om) Jo sissuod ssaippe rew ay L, -adofaaua
au ur a8essaw ay sind pue ‘adofaaus ay sajeard ‘adessawr ayp saredaxd v Ayl 0O

(VVIN) 1uade ssaooe urew pue ‘(L) Juade 19]
-suex) urew ‘() yuaSe 1asn se yons sjuauodwod [BIGAIS JO SISISUOD SAINJOI)[YIIR
[TeuI-3 3y I, ‘12U ay) uo suoyjesrdde uowiod JSow Y} Jo 3O S [Iew JIUONIBT [

AAVININNOS 01°€2

(PdVYIND
(vn) yuaBe sasn  UOISIDA ‘[020)01g $S300Y [IBJA 19UI)u]
(dLINS) 10201014 sajsueif, rey djdung Japeay
(£d0d) £ uoisiaA ‘10201014 3AYJO) 1504 adojaaua
@EWIN) aleu ufewrop
suoisualxy ey 19uwajuy asodmdpnpy UOTBUILILIA) UO}IO8UU0D
(VLIA) dua8e Jajsuer) adessaw JUDLWIYSI[E)Sa UOF)IAUU0D
(VVIN) 1uade ssadoe adessaw Apoq
wed eoof see

SINYHL A9M 6°€¢

‘6702 O4Y PUe '8%02 04
1702 D4Y ‘9¥02 D4 Surpnjour ‘FNTA 0} 10Ja1 SO [eI2A3S 6EGT D1 Ul paurerdxo
S1 £d0d ‘2282 D4 Pue 1282 D1y Surpnjour dLNS uo sajepdn moys sO.1y [eI9A8S

Lok e. |

'[80 S0y 72 myf] pue ‘[gQ ue]] pue ‘[p6 AS]
‘(90 wo)] Surpnpout [rew druondad jo a8e12A00 ySnoloy) Ing Asea ue aAIS $00q [BI9AS

$yjoog
“0oq ayy

JO pua 3y} Je ISI[ ADUISJAI Y 0} JaJal SIN[IBIQ UT PASO[OUD SWA) YL, "SI Pue $Hooq
Burmoryoy a1 puawwodas am ‘sedeyd siy) ur passnosip §103[qns JNOQe S[IeIOp JIOW 0]

ONIAVHY ddHIdNd 8°€¢

HHAVINOILVIITddY P LV

e

(4172



0T0T O00OTTII TTITO0000 TITOTOLC

- 1000]

:9[qejurad-pajonb uy a8essawr Suimofjoy ayy apoouy ‘g

[0T0L 0000TTIL TILTI0000 LIIOIOTLQ

‘pgaseq ur adessaw Surmor[oj ay) apoduy ‘g

00107010 TOOOTETO TYTTIOTOL 0000TITL ITTT0000 ITTOTOT

:3[qeunad-paonb ur a8essawr Surmorjoy aip apoouy 2

00T0T0I0 T000T TITOTOT 00OOTITT ITLT0000 LIIOLOLC

‘p9oseq ur a3essaw Juimorjog ayy apoouy ‘9
{SIa)aRIRYD [[DSY-UOU pue [[JSY JO uoneurquod e st 38essaw ay)
Jt paaoadug AOuafoLgja ai ST Yonul MOH ‘f PUB § SISDIAXF JO synsal ayy areduio?) ‘g
¢;a8essaut [e10) 3y 01 SAKq Juep
-Unpal jo onel ay) St 1BYAA Jiuepunpai are sajkq Auews Mol ;a8essall papoous aij)
ur are sa1Aq Auew MOH ‘s1ajoeIRYd [[DSY-uou Juadsad 1 pue [[DSY uadiad (g Jo
s1s1su0d agessow ay T, ‘ajqejurad-pajonb Bursn papoousa st sa1dq gpo‘1 Jo a8essawr ¥

¢a8essaw [e)0) Ay} 0} S3JAQ JuepuUNpaL
Jo onel oy} ST JBYA\ {)uepunpal are sajAq Auew mol jeBessaw papooua ay) uf ale
salkq Auewr moy ‘pgaseq Sursn papooua st sa1Aq (OO'T JO adessaur [[HSY-UOU Y °§
“Japeay FINTIA 2Y) moys “a8essawr HFJ[ © SpUas Japuas y 'z
“Jopeay JINTIA oY) MOYS “1X3) PAJRULIOJUN SPUIS JAPUIS Y *|
SASIOIIX

LUS HOLLOVAd 1I1°€¢

"(FINTN 2m3G) FINTINS pue
(dod) Koeaug poos Aneig :serSojouyda) om) ySnonp ajqrssod s [rew-a 2INd8S M

‘10o0101d J1.1.H 2y ySnoxy wed pue jooojoad

dLIAS 21 ySnomy) auop st Jajsuen ejep ay jo wed suaisAs [rewr-a paseq-qap uf
"SI3SN 3 J0j S[IewW-a aa1j 1ajjo e sans y3nonyy Liurendod 198 sprew-a paseq-qgap 0O

‘waysAs [rew-a ay) ySnoy ajqeIajsuen

aIe 1Y) SIAJORIRYD [[DSY 0IU} SIdjoeIRYD RIpawnnw sadueyd TN ‘saSessaw
BIpaWIp[NW JO J9JSUen) ay) SMo[[e (FIATN) uotsuaixy [rejy Jsumeu] asodmdnny 0O

“IOAIDS [rewr e wolj safessawr [nd 0 J9AI031 3

Aq pasn are sj020101d asay ], *(FVINL)  UOISIAA ‘[020]01] SSA00Y/ [TBJA] J9UIIU] pue
(£d0d) € uoisiaA ‘10201014 OUJO) 1504 VYA uawaiduwir 0} pasn are sjooojoud oM, 0

€0L  AWIN ANV dVYIWI dOd dINS “TIVIN DINOHLOATH €2 ¥ALdVHO

‘¢



704

FART 4 AFPPLICATION LAYER

10.
11.

12.

13.
14.

15.
16.

17.

18.

Are the HELO and MAIL FROM commands both necessary? Why or why not?

In Figure 23.11 what is the difference between MAIL FROM in the envelope and
the From in the header?

Why is a connection establishment for mail transfer needed if TCP has already
established a connection?

Show the connection establishment phase from aaa@xxx.com to bbb@yyy.com.

Show the message transfer phase from aaa@xxx.com to bbb@yyy.com. The message
is “Good morning my friend.”

Show the connection termination phase from aaa@xxx.com to bbb@yyy.com.
User aaa@xxx.com sends a message to user bbb@yyy.com, which is forwarded to
user ccc@zzz.com. Show all SMTP commands and responses.

User aaa@xxx.com sends a message to user bbb@yyy.com. The latter replies.
Show all SMTP commands and responses.

In SMTP, if we send a one-line message between two users, how many lines of
commands and responses are exchanged?

Research Activities

19.

20.

A new version of SMTP, called ESMTP, is in use today. Find the differences
between the two.
Find information about the smileys used to express a user’s emotions.
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