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Tema 2: La Capa de Aplicacién

Objetivos Contenido

* 7% (%1"&LIM&E'6&>#&1#8#&P' &ER "+(1+8+%6&F' &>H6&#8>+1#1+U
#8>+1#1+B(&3$'>&.%%$>%&27IN)I&O&™'$
">&.%%$'>%&GF) JR ?SE

* 7%(%1" &#>*9(%6&8"%0%1%>%6&p g 08 D22

P/6+1%6&%'&'60#&1#8# R 1"%*"#.#1+B(&$'&>#&+(0"-#Q&S'
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Algunas aplicaciones en red...
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Algunas aplicaciones en red...

o ' KH#+>

 E'P

« V'(6#W"™ #&+(60#(0/('#

* A11'6%&™.%00%

* 7%.8#"0+1+B(&$'&#"1X+H%6&I1JI
* Y9'*%66&%(>+('&.9>0+969#"+%

* FO"#.+(* $'&H+$U&Z'WRE&[%929P"\
* 1%Q&6%P" §byIX

o |+$'%1%(-""(1+#

* 7%.890#1+B(&'(&>#&(IP*&AS

* =01R
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Creando una aplicacion en red

Transport

Red

° ?'6#""%>>#"&8"%*"#.#6&'.9' 5'$ B(g;l—: Erjléce
* F&W'190'(&'(&Z$+-"(0'6\&6+60".#6& S e =
-+(#>'6 _ ;{o Q )

. F'&1%.9(+L9'(&#&0"#HMBES'&>H&™S

. =VIB6%-0E#"8&$'&9(&6" H+$%"&E'P&LY §& 8506 M60+1#
19%.9(+1#&1%(&'>&6%-0E#" & (HH*#$%"&
E'P p=

e SWEXHO&LI'&X#1"&8"%*"#. #6&8H# #&'> ‘
(1>'%8&$'&>H&"S

© @%6&$+68%6+0+HY68$>&(_ 1>'%&(%& VB SBDE(HH" +#>
SHE&HS>+1#1+%('68$'&>%68969#"+

o« ASEXHL">%E (8&>%6&6+60' #68+

#1l>m#&l>&0+l_8%&$I&$'6#""%>>0 &( Transporte r (& P>
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Tema 2: La Capa de Aplicacién

Objetivos Contenido
o 7%(%1"&LIM&E&'6&>#&1#B8#&$'& 1. Principios de las aplicaciones en
#8>+1#1+B(&0&#68'10%6&%$'& red

+.8>'.'(O#l+B(&$'&8"%O%l%>%6&%’§ 2SE

#8>+1#1+B(&'(&™$ )
. %$>%68$'86"H+1+%&$>&(+H>&fk T P&O&D22I

0"#(68%"0 R 1"0%*"# #1+B(&$' &> #&+(0"-#Q8&$'&
© B#HIH #&L>+ (B H+$%" #11'6%&#>&6"H+1+%&$'&0"#(68%"
. BHHS+* #&IJ|
* 7% (%1"&#>*9(%6&8"%0%1%>%6&P/6+1%6&
$'&'60#&1#8#a&1%.%&'W'.8>%6

o A1"1#"(%68#&>#8&8"%*"#.#1+B(&$'&>#H&
+(0"-#Q&S$'&#11'6%&#>&6""H+1+%&$'&
0"#(68%"0'
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Principios de las aplicaciones en red
Arquitectura Cliente-Servidor

5'%$&.BH+>

Servidor4
e = 9+8%&6+'.8GS
e 7+"11+B(&)I&-+W#

o I'H(WHB&S' &6"" H+$%""688%"&
GLHSHP+>+$HS

Clientes4

* F'&1%.9(+1#(&1%(&'>&6"H+$%'
o ?7'&H#("#&+(0™.+0'(0’

e 7%(6 $+(/.+1#6&%&-+WHG

. SY&6'&1%.9(+1#(&
$+"10#.'(0'&'(0"&'>>%6

24711+ B(&)HSUO+-+1HES &-%" #&_(+1HEHE>Y6& L 9+8% 6876 BIDGHERC\E(HH 6 ABHSY6&HED (H&
"$827IN)R&@H#EHE6+*(H&'>&)FI&S$'&-%" #&'60/0+1#8Z-+WH &Y &BA{L L LARZIH +#P>\R&
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Principios de las aplicaciones en red
Arquitectura P2P 58, BH+>

« =>&6"H+$%"&(%&'60/&66'B™

* @%686+60" #6&-+(#>'686'& e
1%.9(+1#(&'(0"&6,&$' & H#("#&
#llP+O|l#ll+#

- @YD 6'&1%.9(+1#&$'&
H("H#&+(0".+0'(0'&0&1%(&
$+""11+%6('68)1&$+60+(0#6& ' (& LH#SHEE
0%1#6+B(

Muy escalable pero dificil de gestionar

p E—E )FI&*>%P#>

YFI&" %+ (#>

24711+ B(&)HGUO+-+1HES &-%" #&_ (+1H8HE&>Y68'L9+8%6& 76+ B GHER\C(HHABHSIH6EHE
"$827IN)R&@H#&HE+*(#&'>&)FI&S &-%" #&'60/0+ 1#&Z-+WH &Y &BAL L LARZEIH " +HP>"\
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Principios de las aplicaciones en red

Skype

« A8>+1#1+B(&IARI&H"L9+0'109"#&IJI

* F"H+$%"&1'(0"#>+Q#$%4&' (1% (0"#"&$+"11+B(&)1&$'>&+(0"">%190
e 7%('d+B(&1>+'0>+'(0'4&$+"10#&Z6+(&B#6#"&8%"&'>&6" H+$%"\&
Mensajeria instantanea

s @HEIXH " >HE' (0" &PU6&969#"+%6&'6&1J

* F"H+$%"&1'(0"#>+Q#$%4&3$'0'10#&8"6'(1+#&0&>% 1#>+Q#1+B(&$
. @%B&IGIH"+%66& " +60"#(8:698)181%(&'>&6" H+$%"& 1 (0"#>&#>& 1% ("1OH#"¢
.« @Y6&IBIH"+%68S+H>V H(&1%(&'>&6"H+$%"& 1'(0"#>& (&PIB1H#ES &>H#E)|

FEYO+-+1#&S$' &-%" #& (+1#&H&>Y6&'LI+8%6&Z 6 GDOHERNE(HH 6 hBHSY6&H&I(H&
"$827IN)IR&@#&H6+*(#&'>&)FI&$'&-%" #&'60/0+1#8&Z-+WH &Y &SA L 4 AAKZH#" +#P>"\R&
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Principios de las aplicaciones en
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Principios de las aplicaciones en red
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Principios de las aplicaciones en red
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Principios de las aplicaciones en red
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Principios de las aplicaciones en red

o HHE (HH'QO(H8LH OHEHEH>*9+'(&'6& (' 1'6# "+ %8 6HP " 8698
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Principios de las aplicaciones en red

. THSHEB"Y0%1%>%&S$ 8#8>+1#1+B(&6'&+$ (0+-+1#88%"&9(&( ."%&S'?
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b&mj&I&m&3bJ;&6%(&89™"0%6&P+'(&1%(%1+$%6R
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; 3<J&M&I&Mj&U<<:<&6%(&89"0%6&$+(/.+1%6a&8"+H#$%6&&%H& -,."

. @#&)TASS&Z)(0"TEBY HO-+U(AGE+('SSH.'6 #($&59.P"6 \a&6'&
(LH"HE&S'>&"*+60"%&$' &>%6&89"0%6&$'88"%0%1%>% 68 &HE>+1#1
7 X00SENBER +#(#R¥66+*(.'(06 N8%"]O.P™"6 \

» =d+60'(&$+-""(0'6&0+8%6&%'&89"0%6R

* €(&6%19'0&LI'$#&+S' (0+-+1#$%&8%"4

. 2+"11+B(&)R
.+ S_."0&$'&89"0%R
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Principios de las aplicaciones en red
Ejemplo

F"H+$%"&E'P&?2=

e i o v W e
e Fovortn | 5 & 8 Siossugeids~ £)

Departamento de Tecnalogis Electrrica

DT - e | ko
- Us E
» Inicio » Docencia » Personal » Investigacion » Doctorado » Cursos y Seminarios

Escuela Politécnica Superior

Ultimas noticias

It Jornadas Informativas del Departamento de Tecnologia Electronica
Fecha de publicacion: 26/09/201 |

Jormases nfomaives el Dapariamento e Tecnologa Sectirica de a Unveridad de Selsan e o dan o conocer o schidodss d nvesigacién y desorolo aue leva @<cbo  [pagtgtyniue et |
el Departamento y las oportunidades que ofrece a los alumnos para la realizacién de proyectos fin de carera y la especializacién mediante estudios de Méster. Universitario

Las Jomadas estén aprobadas como Actividad de Reconocimiento Académico. B alumno que asita a las dos las blendra un enel R

cas0 de estor cusando una fitulacién de grado comesponderd: a 0,4 créditos ECTS y si es del plan de 1997 al crédito de fibre configuracién.

Toda la informacién disponible en el siguiente enlace: i Jomadas I nologic El T i?.-: ey | 3< b RJ 3 ; R 3 ; 3 R 3 R U a&/\b

?+"&)1&1>+'(0'a&89™"0Y

Transporte

Transporte
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Principios de las aplicaciones en red
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Principios de las aplicaciones en red

o AS*Q(HB&HB>+1#1+%6('6&0%>"H(8H>* Yo &P EBIYTH AT +$'Y6\
. GO"#6&"L9+"(&3bbp&$'&-+#P+ \MEBEHEAR.0"#(6-"" (L+#&$' &#" 1 X+H%

o AS*O(HOEHB>+1#1+%('6&8™ 1+6H#(8$'&" 0H"$%6& 1% " 0% 68 SH# AR &
0'>'-%(,#&8%"&)(0" ('0a&W9'*%6&+(0"#10+H%6\

o AS*Q(#6&"LI+"" (&I(H&OHOHE. ,(+ H&BH " H&-9(1+%(#"&H#S 1 IHSANELZ
9>0+.'$+#\

. GO"#6a&1%(%1+$#681%.%&N#8>+1#1+%('6&'>/60+1#60a&X#1'(&9
$+68%(+P>'& (& 1#$#&.%. (0%
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Principios de las aplicaciones en red
Requisitos de algunas aplicaciones comunes

datos
Tran:sferenaa/descarga de F+(&BM"$+$#6 =>/60+1# S0
archivos

Documentos web F+(&8M"$+$#6 =>/60+1#&Z28%1%6&gP86\ S%

Telefonia por Internet/ 2%0>""#(0'&#&> A9$+%4&9(%6&8%1%B&YP86& o
+.

Videoconferencia 8M"$+$#6 1,$'%4&3b&gPR8&R P86 OIS

Flujos de audio/video 206>""#(0'&#&> A9$+%4&9(%6&8%1%BE&YPB6S: . e
BV'$+$#6  1.$'%48&3b&GHESEV P86 F.h&9(%6648%136¢

206>"#(0'&HE&>

Juegos interactivos SM"$+$46

e(%6&8%1%68BBEEPS6 F,h&$M1+ #68%'&

Mensajeria para teléfono

L F+(&8M"$+$#6 =>/60+1# F,&0&(%
inteligente

A8>+1#1+B(RI&J]



Principios de las aplicaciones en red

* Orientado a conexion4&™L9+™'& . 2"#(680/ "0'&>+*"%a&(%&%"+'(0#$2

#19"$%8&8"H+%6&(0"8>9%6688"%1'6
1>+'(0'&O&6"H+$%"&H#(0'6&$ &+(+14§3g‘§(’/% %%%%%f}f@%ﬁfg ;g(‘;ﬁ &'(0

0"#(6-"" (1+#

* Transporte fiable '(0"'&8"%1'6%6& * No provee4&#19™"$%&8"H+%&
L +6%"&0&™1'80%" '(0"&8"%1'6%6a&-+#P+>+3$#H$a&

* Control de flujo4&'.+6%"&(%& 1%(0"%>&3$'&->9W%a&1%(0"%>& 9
6#09"#"/&#>&™1'80%" 1%(*'60+B(a&0'.8%"+Q#1+B(a&

* Control de congestién4&96%¢& #(AX%ESP' &P#($HE* # " #(0+Q#$%a & (

'LI+0#0+H%&S$'>&H#(1X% &S &P#($# 6'*9"+$H#ER

* No provee4&0'.8%"+Q#1+B(a&
*#'#(0+Q#"&9(&#(1 X% &S &P#($#a&
6*9"+3#$ ksOM&90+>+$#$&0+'('&e?1l&

A8>+1#1+BKR&J



Principios de las aplicaciones en red
Ejemplos: Protocolos de aplicacion y transporte

Protocolo de la capa de Protocolo de transporte

Aplicacion L
Aplicacién subyacente

D221&Z8R'R&[%929P"\ 271

F)I&5C7&:JU3ua&F21t5C7
Telefonia por Internet :<<bu&%&8"%8+'0#"+%&Z e?1&%&271
FgO8'\

A8>+1#1+B(R&J



Tema 2: La Capa de Aplicacién

Objetivos Contenido

* 7% (%1"&LIM&E'6&>#&1#8#&P' &ER "+(1+8+%6&F' &>H6&#8>+1#1+U
#8>+1#1+B(&$'>&.%%$">%&27IN)I&O&"'$
'>&%$'>%&GF) 2. DNS

* 7%(%1" &#>*9(%6&8"%0%1%>%6&p g 08 D22

P/6+1%6&$ & 60#& 1#8H#
R %" ##1+BESE>#E+(0"-HQES)
o AL"1#(YBEHESHZB W # H1+B(& 141 1'60684>6" H 1+ %8S
$&>#EH(0"HQES'EHLL'E%EH>E.  (a(6896"0
6" H+1+%&$'&0"#(68%"0'

F%." #0"+#>&1%80"+*X0&BH 30

YREE66'#($&VRTR&5MEEEX06'6"H'S A8>+1#143K]<



DNS: Domain Name System

. @#688"6%(#680+'('(&. 91 )RS
?OS)a&(%.P'"@&6'*9"+$#$& * Base de datos distribuida
6%1+#>RRR +.8>" " (O#$H& 1Y (&IHEW™ #"LI, #&

. = 9+8%62630"'6'&)(0" (‘04 $'&6"H+$%"6&$'&(%.P"6

) $+::'11+(yﬁ’,('6&)|&Z,:,J&F5H02f?"(& * Protocolo de nivel de
BFHESHTLLV(H ESHORHHO 4plicaciond&'L9+8%6&O&6" H+$%"
* N0 P AAMIEEERTM™RIN.& §8(%.P"686'€1%.9(+1#(88# #&

96#$%&8%"&X9#(%6 |||6%>H|||&(% PI"6&ZO"#$911+B(&$'€
14&k1B.%& . #8'#.%6&'(0™& $+"11+%('6808$'&(%.P"6\
m 0 1 0 m
S L1 LOR)IEO&.PTORO& 241 0m G0+ 148-0(81. (OH>8 &

)(0"'('0a&x+.8>".'(O#SH&' (&">&
(+H'>&$'&#8>+1#1+B(y
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DNS: Funcionamiento simplificado

gﬂ X0084NNEEERIGHEET

7>+(0 Servicio Servidor DNS
Nivel Transporte Nivel
Servidor Web Servicio Aplicacion No fiable Aplicacién
Nivel Transporte
Aplicacién Fiable ~(H 6&?SHI7ed 5'1'81+B(&?SFfI7e&
ZEEERGGR6\ | ZEEER96R'6\

....... A R
5'1'81+B(&&?SFfl?e& T =(H,%&&?SFfl?e&
ZEEER96R'6a&$+"f)IfEEER9BR'6\ ZEEER96R'6a&

$+")IFEEER96R'6\

)(0"#11+B(&7>+(0'&
F"H+$%"& T'P&ZEEER96R'6\&

L 19%(88"9%60%1%>%&D20] ,
0+'.8% 0+.8% 0+.8%

<€

A8>+1#1+BKE.&J



DNS: Funciones, escalabilidad, transporte

Funciones del servicio DNS

o 2'#$911+B(&%$'&(%.P"&#&)I&ZS+"10#\

o 2'#$911+B(&%$'&)I1&H#&(%.P"&Z+(H"6#\

o " +0'&#6%1+#"&9(%&%&./6&0H#>+#608#&9I(&(%0.P™

o " +0'&#O6+*(#"&6"H+$%"6&F$'&1% """ %&">'10"B(+1%&#&9(&$%.+(+%

* 2+60"+P91+B(&$'&1#"*#&'(&6""H+$%"'6&E'P
o ABY%L+#($%&I(&1%(WI(0%ES'&)I6E&H#&I(&. (+1%&(%.P™

éPor qué no centralizar el servicio DNS?

* 2(+1%&89(0%&S$'&-#>>#

* 19%>9.(&$'&0"/-+1%

o ?+60#(1+#&#&>H#E&P#6'&$' &$#0%6

« V#(0'(+.+'(0%

o '(&$'-+(+0+H#RRR&X(%&6™ #&' 6 1#>H#HP>'y

Usa UDP como protocolo de transporte (sin fiabilidad)

o« =>&1>+'(0'&'(H,#&."(6#W'6&#>&89"'0%&<:&$">&6""H+$%"&H#&O"#HHMO &S > & ¢

A8>+1#1+B{R& ]



DNS:

. e(#&H'Q&LI'&I(&1>+(0'&?SF&H#8"($'89(#&0"#$911+B(a&MBOH#&E'&
(&(#H&. %" +#&I#IXMR

o A(0'6&$'81%(69>0#"8#89(8&6""H+$%"&?SF&6'& 1% (69>04#&>H&1H1X
'(19'(0"#&>%&L 9'&6'&PI61#a&(%&6'& 1% (69>04#&#>&6"H+$%"&?SF

. @#680"#$911+%('6&./6&XH#P+09#>'6869'>'(&'60#" &OH& (& 1H#1XMA(
0"/-+1%&?SFR

. @#6&'(0"HSHEES' &>H&IHIXMENIHSI1#(080"#6&9(&0+ .8%&S$0" +(#
2D+.'%90R

- @%6&6"H+3$%"6&?SF&O#. P+M(&0+'((&.".%"+#&1#1XMa&89'6 &0
#10_#(&1%.%&1>+'(0'6&?SF&$'(0"%&S$ &>H&W"#"LO, #&?SFa&8"+9(
960"%6&6"H+$%"6&?SF&19#($%E&>%&('1'6+0#(R

A8>+1#1+B{R.&J



Tema 2: La Capa de Aplicacién

Objetivos Contenido

* 7% (%1"&LIM&E'6&>#&1#8#&P' &ER "+(1+8+%6&F' &>H6&#8>+1#1+U
#8>+1#1+B(&3$'>&.%%$>%&27IN)I&O&™'$
">&.%%$'>%&GF) JR ?SE

+ 79%(%1" 8#>*9(%688"%0%1%>%68yep y HTTP

P/6+1%6&$ & 60#& 1#8H#
R %" ##1+BESE>#E+(0"-HQES)
o AL"1#(YBEHESHZB W # H1+B(& 141 1'60684>6" H 1+ %8S
$&>#EH(0"HQES'EHLL'E%EH>E.  (a(6896"0
6" H+1+%&$'&0"#(68%"0'

F%." #0"+#>&1%80"+*X0&BH 30

Y RE®8266'#($8&VRTR&5%66&X06'6"H'S A8>+1#143p



Universidad de Sevilla = Centros X

w or

=

C @ Not secure

www.us.esl«entros/index.html

hosthname

<html lang="es"

«¥<body> == $8

</body>
</html>

- U
= PAS

= Amigos US

P <head>..</head>

» <div id="contenedor
<!--// contenedor -->
<script type="text/javascript">
loadPage();
showlavaScript();
</script>

Estudios y Acceso

xmlns="http://www.w3.0rg/19938/xhtml” xml:lang="es">

"3l /di‘.’ >

I 7 :Te interesa?

B2 Descarguese en su movil el
i codigo QR de la pagina actual

<— pathname

Investigacion y Transferencia

Internacional

tas posibilidades por su consolidada Infraestructura
:as de Conocimiento, desde el ambito tecnologico hasta




Web y HTTP

. (#&8/*+(H&E'P&1%(6+60'& (&9(&-+1X"%&P#6'& (&D2V@&L9'&1%(!
O(H&6"+B &YOPW'0%%B' (1 +#$%6R

* @%6&%PBOIRNESDH "4&-+1 X" Y&D2V@a&+.#*' (&8B+ R #HH#a&
-+1X"%&#98&%BL "+80&' (& Y#H#F1"+80a&X%W#&$'&'60+>%6& 7FFal

o =>&-+1X"%N&REBDRV @ &K' (&6,a&9(&YPW'B%&./6

o TH#S#&YPW' 0% 6 &+% (#PA&O0"#HM6&$'&69&e5@
« =W'.8>%&%$'&eB8%". 5'6%9"1' @%1#190"

www.us.es /centros/  index.html
\/_/R//_/
X%60(#.' 8HOX(#.'
Z(%.P"&$'>&6"H+$%" Z(%.P"&S$'&>#H&"90#
$%($'&'60/&">&%PW'0%¥#>&%PW'0%&'(&'> &6 H+$%"\
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Web y HTTP

F+"H &8H H& SHP Y #" &>HB&B/*+(#E&E'Pa&$'6$'83 3&ZH"6+B(8&#109
D2V@<\R&F'&96#(&'>".' (0%68.1%(&'0+L9'0#6&' (0" &M{R&TH#&'>".'(0°
69'>'&0'("'&: & 1#.8%64& IHER &+ (+ 1 VBSREDEI(D&IRE1+""&
ZmK0.\a&9(%6&#0"+PI0%6&Z (&>HES &+(+1+96\&O&9I(&1%(0'(+$%
#.P#B\R&@%&+(0"8"0#&'>& 1>+ (0'R&

define 1nicio documento (opcional)
pagina define inicio/fin documento
cabecera el contenido de la cabecera (informacién
“no visible” al usuario, como titulo,
estilos, metainformacion, etc..)

cuerpo define el cuerpo, contiene:
a encabezados
tabla crea una tabla filas/columnas
enlace define un hipervinculo; al hacer click en

“enlace” se solicita la pagina del URL.
Imagen referenciada, el navegador la carga
a continuacion desde URL para
visualizarla.

Nota
F'&89'$'&H"&'>&1B$+*%&D2V@ &S &I (H#&8/*+(#H&'(&'>
(#H*#3$%"a&&P%0B(&$"11X¥¥6&1B$+*%&-9'(0'
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Web y HTTP AN

HTTP de un vistazo NNkt

D2214R08"2'd02"#(6-"'&"%0%1%>

* 1"%0%1%>%&%$'&(+H>&$'&#8>+1#1+B(& F"H+$%"&
S8#"#&>H&E'PR 1%""+'($%
* V%$'>%&1>+'(0'N6""H+$%" 6" H+$YESR
* Cliente4&#HH"*#$%"&1. 9'&8+%$'a&™1+P" A8#1X'
0&.9'60"#8>%6&%PW'0%6& E'PR I
* Servidor4&8"%1'6%&L9'&'(H,#&>%6&
%PW'0%6&8'$+$%6&8%"&>%6&1>+'@6Rd&1%(&
° 66#&0"# 68%||O|&%u+|(O#$%&#&>#&(#H'*#$%" |'O+1+B(&D22|4
1%('d+B(&-+#PrEBR G8"'# o S(HH#$H&B%"&>&1>+(0'
» =683 (& 604 % DRI\ HES Yoo L0 BOEP
R L
" '&> '0+1+%(" "'+0p™ e F'&1%.8%('&$' "#10™ '
$€5066815+(0'6 ( ( 0 E(%iiﬁé é.ff&l# #10"68&AF7))&Z0'C
« 2+8%6&%'&1%('d+%('6&D2214 5'689'60#&D2214
* S%&I"6+60'(0'6 o« S(H+#$H&B%"&'>&6" H+$%"
* 1"6+60'(0'6 . 2'H(68%"0#&6+8&8"%1'$'&">8%PW'0%

ZD221fe?\&6%>+1+04#$%&8%"8'>& 1>
#$' 168$ 8&+(-%" #1+B(&$'&1%(0"%>&
ZD22IfI7)\

A8>+1#1+BK&&J



Web y HTTP

HTTP no persistente HTTP persistente

7%.%&./d+.%&6'8'(H,#&9(& F'&89'$'(&'(H+#"8. >0+8>'6&

%PW'0%&8%"& 1#$#& 1% ('d+BHRW'0%68:8%" &I (H#&.. +6.H#8&

27R 1%('d+B(&271&'(0"&1>+(0'&0&
6""H+$%'R

A8>+1#1+B&&J



Web y HTTP

FO8%(*#.%68L9'89(8.969#"+%&+(0"%$91'8'60#&e5@4

Z1%(0+'('&0'd0%&0&&

http://www.us.es/centros/index.html

<

'>&8"%1'6%&6"H+$%"&'(&'>&'L9+8%&EEER96R'6 &&#>&89"0%&"b

(] +#6&H&UEYOPW'0%6\
@#8#8>+1#1+B(&1>+(0'&D22186%>+1+0#8& 60#P>'1"89(#81%('d+B(8&271&1%(&

@#&#8>+1#1+B(&6"H+$%"#&D221&'(&'>&'L9+8%&EEER96R'6a&L 9'&'60#P#&

#&>#&'68"#&&$'&1%('d+%('6&271&'(&'>&89" 0% & ba&#1'80#&'60#&
1%('d+B(a&(%0+-+1/($%6">%&#>&1>+'(0'R Aplicacion

£>81>+(0'&D221&' (H, #EI(&: ZL9'&1%(0+ (&>H#& Cliente
e5@\&' (&>#&1%('d+B(&2718 60#P>'1+$HRE&=>&.'(GHW'&+($+1#&L9'&'S&
1>+'(0'&L9+""&'>&IPW'0%&N1'(0"%6N+($'dRX0.>

£>8&6"H+$%"&D221&" 1+P'&>#&8'0+1+B (a&:%] A&

l%(O'(+'($%&'>&%PW'O%&6%>+1+O#$%&O&>%&'(H,#&#&O"#HM6&$'&GIG%19 OR""

£>86"H+$%"&D221&6%>+1+0#&1+""&$' &>#8&1%('d+B(&2718Z0#.P+M(&Ho0RAH&

8%$+$%&EX#1"&>&1>+'(0'\R

2>81>+(0'&D221&" 1+P'&'>&.' (6#W'&$'&"689'60#a&1%(0'(+'($%&>&
+1X"%&D2V@a&.9'60"#8'>8&1%(0'(+$%&O&>Yo8# (#>+QH#&' (1%(0TH($%&
U&"-"(1+#6&#8%0"%6&%PW'0%6R

@%6&8#0%E&Riepiten para cada una de los 6 objetos Z;&+./*'('6&
0&J&61"+806&Y#H#F 165D BDFLO#6R

Servicio
Transporte
fiable

...
..
4
L4
4
4

e

'A

.
.
®

Aplicacion
Servidora

A8>+1#1+BfRI&J


http://www.dte.us.es/personal/smartin/lab3/referencias.html

Web y HTTP

RTT (Round-Trip Time, tiempo de

Tiempo de respuesta (TR): S h%aD22ie {

ida y vuelta): '>&0+'.8%&L9'& 1.
O#'$H&S'63'8L9'&6'8&6%>+1+0#&I(&

6" H+1+068#>&(+H'>&$'&0"#(68%"0'& | Servicio
X#60#&L9'8'60'8'60/&1%.8>'0#SY%& "_""e_ , Transporte
%68$'6$'8L9'&6'8.6%>+1+0#8'>8' (H, dpdicacion fiable

$ >&n (6#\/\/ &$ &8 O+1+B(O&O&6 &+1+B(&F%>+1+OC P&

PO0'6&$>&N.' (6HW'&$'& -
"689'60#0R 7% (-+" #1+B(&F%>+1+09$&

L8+ QH(&H& " 1+P+"&>%6&8"+." B TB( (T
1{@

<

38522a&+(+1+%&81%('d+B(R

3&522a&8'0+1+B(&D221&0&8"+."%6&
PO0'6&$'&"689'60#&D22IR { ___________________________
2+'.8%&0"#(6.+6+B(&PO0'6& 51514p@D22111%
%PW'0%&6%>+1+0#$%8&Z22G\R&

TR=2RTT+TTO

Gl

FIIIH+$%I|
Nivel

Aplicacion

)($+1#1+B(&F%>+1+0¢
1%('d+B( R

5'689'60#&F %>+1+09$:
19%('d+B(

5'1'81+B(&D22IfI?e

=(H,%&D22Ifl?e

A8>+1#1+BKk&J



Web y HTTP o
HTTP Persistente APHEATION " fiable

=>&6"" H+$%"& #(0+' ('8&>#&1%('d+B(&H#P+"0#&
0"#68& (H+#"8&>#8&"689'604#R
@%686+*9+'(0'6&. (6#W'6&D221&'(0"&'>&
+6.%81>+'(0'&0&">&6" H+$%"8&6'&'(H, #(88%"&>H#&
1%('d+B(&#P+"0#R
=>&1>+'(0'&'(H, #&9(#&(9'H#&S'0+1+B(&19#($%&
H1HPHES & 1+P+"&">&%PW'0%&#(0"+%'R
THSHEYOPW'0%&"-"" (1 +#$%&OH" $H&OB>%E&3&522&

Z.16&>%8&L9'&0#"$'&' (&0"#(6.+0+"6'&$+1X%E& |
%PW'0%\R 04 a0t

Nota
7%('d+%('6&D221&'(&8#"#>">%4
@%6&(H#H*#$%"6&#&.' (9% E&HP" (&H#"+#6&
1%('d+%('6&271&5#"#>">B#'H& Y PO'(""'&>%6&
%PW'0%6&"-""(1+#$%6&./6&"/8+$#.'(0'a&>%6&
19#>'6&6'&8+%'(&$'&-%" . #&6+.9>0/('#&8%" & 1#$H#&
1%('d+B(&Z6'#(&'60#6&8"6+60'(0'6&%&(%\R

Aplicacion
Servidora

ay
uy
.....
Ny
uy
1]

4"

A8"09"#&$'&>?
19%('d+B(&1%(¢
'>&6"H+$%"&

Solicitud y
descarga de
un objeto

Solicitud y
descarga de
un objeto

Solicitud y
descarga de
un objeto

T+ &>HE
1%('d+B(&8%"
+(#10+H+$#S$

A8>+1#1+B&&J



Web y HTTP

D#0&J&0+8%6&%'&.'(6#W'64

* Peticion HTTP4
o =(H+#$#&8%"&'>&1>+(0'
o 2"#(68%"0#&+(-%" #1+B(&('1'6#"+#&ZD22IfI7)\&8# #&6%>+1+0#"&9(&Y%PW"
6""H+$%"&ZD22Ife?\

* F'&1%.8%('&$'&1#"#10"6&AF7))&Z0'd0%&+(0">+*+P>"\&
* Respuesta HTTP4
o Z(H+#$#&8%"&'>&6"H+$%"

. 2'#(68%"0H&6+8&8"%1'$'&'>&YPW'0%&ZD22Ife ?\&6%>+1+0#$%&8%" &' >&1:
$'&+(-%" #1+B(&$'&1%(0"%>&ZD22IfI 7)\

A8>+1#1+Bf&&J



Web y HTTP

. « o2 Nota
Mensaje de Peticion HTTP M75{487H#"+ 409" (848
M@ C{48IQ K4 4(
e?& 7#"110™M&"0%"(¥6' KL#"'%
@,('#&$'&8'0+1+B( / 7#"110"&(9'H&S, (‘#

Z1%.#($%6&!=2a GET |Zindex.html HTTP/l-l\r\{1

IGF2a&D=A?\ Host: | www-net.cs.umass.edul \r\n
User-Agent: Firefox/3.6.10\r\n

@, (#68% Accept: text/html,Aplicacion/xhtml+xmI\r\n
’ Accept-Language: en-us,en;g=0.5\r\n

1#P'1"# | Accept-Encoding: gzip,deflate\r\n

Accept-Charset: 150-8859-1,utf-8;9=0.7\r\n

|"&O&#>&8"+(1+8+%| Keep-Alive: 115\r\n

$'&I(#&>, (‘#&+($+1# (L. Connection: keep-alive\r\n

S&-+(H>&$&>HE8S (HOT
$'&1H#P'L"H

A8>+1#1+BR&J



Web y HTTP

* D%6MStname (nombre servidor web). Obligatorio en HTTP 1.1

« 6" K\*'(0 48"'6+B(f$'>T(#H"*#$%"

o A11'80%xx4E+60#$'T8"-"" (1 +#H6T8#" H#f xxX

* 7%(('10+%(d'8 K>+H'
* 7%(&'8 KE>+1H&'>&1>+'(0'&6%>+1+0#&L9'&>#&1%('d+B(&6'#&8"6+60'(0'R
o 7%(&01>%6'0&6%>+1+0#" #&1%('d+B(&(%&8"6+60'(0'R
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Weby HTTP
Mensaje de Peticion HTTP: formato general

— PC

PDU

ubD
;.’éff -I:$B(— method |sp URL sp| Version |cr| If
header field name: |sp| value |cr| If
> (‘H6&9$'__| ~ -
1#P'1™#
header field name: |sp| value |cr| If
> (‘#HE&'( i
P>#(107—0 cr| If
19"8% |
i

.

V'0X%$ZD221&3R3R\4&!=2a&IGF2a&D=A%a&le2a&?=@=2=

A8>+1#1+B&&J



Weby HTTP
Tipos de métodos

HTTP/1.0 (RFC-1945) HTTP/1.1 (RFC-2616)
. 1=2 . 1=2

. IGF2 . IGF2

. D=A? . D=A?

« )$M(0+1%&#>& =228 6#>HYo&le2
L9'&(%&6'&+(1>90'&>&  « r=@=p=
UPW'0%&'(&'>&19™"8% &S &>H#&
"689'60#8Z6B>%&>H6&

1#P'1"H#6&

1%"""68%($+'(0'6\
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linea de estado

(I"#$HYH & H \

%'()*#+,-$.(#
["-+-$.(# )

lineas de __

cabecera

012345
ej. archivo
HTML pedido

Web y HTTP
Mensaje de Respuesta HTTP

HTTP/1.1 200 OK\r\n

— Date: Sun, 26 Sep 2010 20:09:20 GMT\r\n

Server: Apache/2.0.52 (CentOS)\r\n
Last-Modified: Tue, 30 Oct 2007 17:00:02 GMT\r\n
ETag: "17dc6-a5c-bf716880'"\r\n

Accept-Ranges: bytes\r\n

Content-Length: 2652\r\n

Keep-Alive: timeout=10, max=100\r\n

Connection: Keep-Alive\r\n

Content-Type: text/html; charset=150-8859-1\r\n
\r\n

data data data data data data data data data data |

data data data data data data data data data data
data data data data data data data data data data
data data data data data ...

—

S

PCI

— UD

Codigos de estado habituales48b&Gvh&:b3&VYIH.8&0>0 h&

'bb&#$ 5'L9'60 h&;b:8IET%I(H&<b<&D A6 %( SUFIS8%"0'S

A8>+1#1+B&&J



Web y HTTP

o HO'A&-IXHEZ (&' >8LI&6'& (H #&'>&.'(BHW'\
. @HBOYS+-+88-"1XHEZ (8>HELI'&'>&YPW'0%8&6'8.%$+-+1B8&8%"8.
H'Q\

. 79%(0'(0RO8 4B+ 8%1$'>T% PWADAY @ a&+.#*(a&C\&
* 7%(0'(OKD' (*OX D& #~%f$'>f19"8%Z'(&PO0'6\&
. 7%((10+% (@B K>+H'
. 7%(8g1'8 KE>+AE'>86" H+$%" & 1% (-+" #E&H#>& 1>+ (0'&L9'& 6%
19%('d+B(&6"/&8"6+60'(0'R&7%(&N1>%6'0&'68>%E& 1% (0"#"+
V'8 KA>+MBH.'%90 0088d j (((

. =>&6"H+$%"& 1" #"I&>#& 1% ('d+B(&8"6+6U(0'&0"#6&
6'*9($%68.$ &+(#10+H+$H#$& Y& 0" #B6 & AU SHPNBIER8%"&
$+1X#&1%('d+B(R
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Web y HTTP

Ejemplos de cddigos de estado en las
respuestas del servidor

e 200 OK
'0+1+B(&'d+0%86 PW'0%8:6%>+1+0#$% & H#E#8 1% (0+(9#1+B(R
* 301 Moved Permanently

=>&8%PW'0%&8'$+$%8&6' & XH#&. YoH+$%&8™ #('(0". (O'R&F' &'68'1+-+
'>&E5@ &S &>H#8(9' HH&IP+1#1+B(&I6H#($U&>HE> , ({BIDELBAOD! H&N

* 400 Bad Request
V'(6#W'&$'&8'0+1+B(&(%&' (0'($+$%&8%"&'>&6™ H+$%"

* 404 Not Found
=>&$%19."(0%&6%>+1+0#$%&(%&6'&'(19'(0"#&' (&' >&6™ H+$%"

* 505 HTTP Version Not Supported
=>&6""H+$%"&(%&6%8%"0#& '6#&H"'6+B(&$'>&8"%0%1%>%&D2.
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Web y HTTP

VI1X%6&6"H+1+%6&E'P&9I6#(&1% Y geriotRE.2orfpnentesd

3\ 1#P'1"#&F'@%%g+'4&'(&">&.' (6#W'&$'&™689'60#

N I#P'1I"#&7%%g+'4&'(&'>&. (64#W'&$'&8'0+1+B(

\ #'IX+H%&$ ' &1%%g+'6&#> . #1'(#$%&8%"&'>&'LI9+8% &SP >&969#"+
*'60+% (#$%&8%"&'>& (#H"*#$%"

\ P#6'&$'&$H#0%6&RE1LY &'>&6"H+$% " "&E'P

il
. 1$"%&6+.8"&#11'$'&#&)(0"(08$'6$'869&17
o [+6+0#&O(H&O+ (SHE VMR ZQY(\&8%"&8"+."#&H'Q
o« ASE>SH'&SHE&S'0+1+%('6a& >&6" H+$%"& 1" H#4&

. e(8&)?& (+1%
. e(#&'(0"HSHASH HE 61#8)?8 (&>H&PH#6'8$ & $HKI$66&P#1g

A8>+1#1+Bk&J



Web y HTTP
Cookies: Manteniendo el estado. Ejemplo

7>+(0'&H+6+0# L cornp
A #QY%( F"H+$%"&$

A #Q%(
ebay 8734 — \ 1o O n
- V/(EHWEBOR&(%" #> | [\

A> #1M(&1%%g+'6 V'(6#W'&'68R&(%".#>&r, >&)?&3UiN
38

<  Set-cookie: 1678 H'H#H&' >&969#'EL ‘#1+B(&'(0"#$#
ebay 8734
amazon 1678
gth 6%/'

— V'(6#W'8'0R&SY" . #>&
cookie: 1678 #11+B(

'68'1, +1#
(GHW'&™ %" #1
RRRO&3&6' #(#&$680Ms  (OF W& 68R&E(O"#>] - Gia>11& 19600+ } g
#11'6%

CDEZELN | V(BEW B'0R&(%".#>&

Zliikk ) Aot cookie: 1678 #11+B
'68'1,-+1#

| V(EHWEBBR&(W #> | 8481060+

A8>+1#1+BR&J



Web y HTTP

1%6+P>'6&#8>+1#1+%('64

« #90%"+Q#1+B(

o 1#""+0%6&%$'&>#&1%.8"#

« "1%."($#1+%('6

o #(0'(+.+'(0%&$'&6'6+B(&F'&969#" N P . #+>\

7%%0+'680&>#&8"+H#1+$#$4
* >#6&1%%Q+'6&8".+0'(&#&>%6&6+0+%6&1%(%1"'&.91X%&6% P &(

. 89'$'68&'60#" &SH($%0&+(-%" #1+B(&8""6% (#>8H& GHOESI*+(HBA&' #H+>
(%.P"6a&'01RRR
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Web y HTTP

GPW'0+H%&$'>&1"%d04&6#0+6-#1"&>H&E'0+1+B(&$'>& 1>+ (0'&6+(&+(
E'P&Y%"+*+(#>R

=>&I"%dO&O+ (&I(H&." %" H& ez

1#1XM&1%(&8/*+(#6&E'PR il

=>&(H#H*#$%"&6'&1%(-+*9"#&
8#"#&96#"&'>&I"%dOR
=(0%(1'6&6'&'(H,#(&0%$#6 &

7>+'(0'

>#6&8'0+1+%('6&D221&#>&1"%dO

F+&%PW'0%&'60/&'(&>#&
1#1XMa&6'&$'HI>H'&'>&
%PW'O%&#>&1>+'(O'R " '
F+&(%a&'>&8"%d0&6%>+
YPW'0%&H>&6™H+EN"& 754
%"+*+(#>a&>%&$'HI>H'&H#>&
1>+'(0'&0&>%&*9# " $H&' (&>H#&
1#1 XM

F"H+$%"&E'P
%"+*+(#>

Servidor
Proxy

A8>+1#1+B&RJ



Web y HTTP

e =>&IH#IXMEH#10 #8&1%.%&1>+'(0'&Z$'>&6" H+$%"&%"+*+(#>\&O& 1
Z$>&1>+'(0"\

. SU" #>.(0'8&6'&+(60#>#(8'(&>%6&)FI&ZI(+H"6+$#3$'6a8 ) FIEBH~ #6a
"G+$'(1+#>'6\

e D#0O&L9'&0'("&'(&19'(0#&L9'&(%&6%>% &' >&I"%dO&0+'('&9(#&1#1 X
8/*+(#6H&navegador del cliente también tiene una memoria caché.

éPor qué es interesante?
* 5'$91'&">&0+'.8%&%'&"689'60#&%$'&>#&8'0+1+B(&$'>&1>+' (0’
* 5'$91'&">&0"/-+1%&$'&'(>#1'&$' &FH#0%6&$ ' &9 (#&+(60+091+B(

o " +0'&H&8"%H"$% " 6&NS'LI'~%60& (0" *#" &S &-%" #&'-+1+'(0'&>%6&
19%(0'(+$%6&ZH>*%&L 9'&OH#.P+M(&8".+0'&IJ1\

A8>+1#1+Bi&RJ



GPW'0+H%
S9'&'>&6"H+$%"&E'P&(%&'(H, & >&%PW'0%&6+&'(&>H#&>#
Web Y HTTP 1#1XM&XH#O&I(#&H "6+B(&#109#>+QHSH#ES >&.+6.%

Proxy o i
Servidor
Navegador con caché
o =>&I"%{Odh navegador con
caché)4&'68'1+-+1#&>#&-1X#&$'8 Peticion HTTP F4+&'>&%PW'00
>#&1%8+#&1#1X'#$#&'(&>#& If-modified-since:<fecha> \»—9'&_%$+—+1#$9
8'0+1+B(&D22I '689MB&S
If-modified-since: <date> Respuesta HTTP — m-"1X#{
o F"H+$%"4&'(&>#&"'689'60#&H#(& HTTP/1.0 304 Not Modified
1#P'1"#6&0c
A\&(YE&HA&(+(* (&% PW'0%&6+&>#&1%8+#&
HTTP/1.0 304 Not Modified If-modified-since:<fecha> |— F+&>&%PW'O
-0'R 0 - (
P\&Y6&P+(&6'& (H, #&'>&IPW'0%&6+& oSS
0 0 0 0 (&> I
'60/&.%%$+-+1#$5%a&W9(0%& 1% (&>H& Respuesta HTTP m-1X#

SIXH#HES' & %S +-+1#1+B(4 — HTTP/1.0 200 OK

Last-modified:<fecha> Last-modified:<fecha>
<data>

A8>+1#1+B&K.J



Tema 2: La Capa de Aplicacién

Objetivos Contenido

* 7% (%1"&LIM&E'6&>#&1#8#&P' &ER "+(1+8+%6&F' &>H6&#8>+1#1+U
#8>+1#1+B(&3$'>&.%%$>%&27IN)I&O&™'$

">&.%%$'>%&GF) JR ?SE
« T%(%1"&#>*9(%6&8"%0%1%>%B & b2 08D 22|
P/6+1%6&%'&'60#&1#8#

Programacion de la interfaz
de acceso al servicio de
transporte

. Al"'l#"(%6&#&>#&8"%*"#.#1+B?&
$'&>H&+(0"-H#Q&P' &H#11'6%&H#>&
6"'H+1+%&%$'&0"#(68%"0'

F%." #0"+#>&1%80"+*X0&BH 30

Y RERY06'#($&VRTR&5%06648X06'6"'H'$ A8>+1#1+3K:



Programacién de Sockets

. AB"($"& 1B.%&6'88" %" # #8I(H8H8>+1#1+B(& 1>+ (0'NE"H+$%"&L9'&6'&
1%.9(+L9'896#($%&6%1g'06

. F'&+(0"%$9W%E& (&}F?;R38€eS)+a&3 "3
. @%6&6%17'0686'&1"H(a89I6H(&O&>+P"#(8$' & %" #&'d8>,1+0#8&8%" &>
o IHHSH* #& 1>+ (ONE"H+$%"&

* ?%06&0+8%6&%'&6" H+1+%64
* S%&-+#P>'a&%"+'(0#$%&H#&SHOH*"# #6&Ze?\
o C+#P>'a&%"+'(0#$%8E&#&->9W%&$'&PO0'6&Z27 I\

. e(#&+(0"-HQ&S$'>&'LI+8%E&>%1H#>a8 1 " HSHEBY%" &I(H&H#B>+1#1+B(&0&1
FG&ZO(#&NBY"0#0\88%"&>#&L 9'&'>&8"%1'6%&$ &#8>+1#1+B(&89'$'&0:
(HH#'N"1+P+"&.. (6#W'6&#N$'6$' &%60"%6&88"%1'6%6&" . %60%6&Z Y&+ (1:

A8>+1#1+B&&J



Protocolo de aplicacion

Simbolo del sistema

Prueba del conversor de texto
Kcr>sera convertido en mayuscy

IBA HASTA EL <CR>SERA& CONUERT]
U:\>

2+"1&1>+(0'a&

7>+'(0’

v

FI||H+$%II

Simbolo del sistema - java TCPServer

u
U =
U
U :
U

)(0™(0

= E --E’S--J

v

1&6"H+$%"a&89"0%

AB>+1#1+BES.)



Tema 2: La Capa de Aplicacién

Objetivos Contenido

* 7% (%1"&LIM&E'6&>#&1#8#&P' &ER "+(1+8+%6&F' &>H6&#8>+1#1+U
#8>+1#1+B(&3$'>&.%%$>%&27IN)I&O&™'$
">&.%%$'>%&GF) JR ?SE

* 7%(%1" &#>*9(%6&8"%0%1%>%6&p g 08 D22

P/6+1%6&%'&'60#&1#8# R 1"%*"#.#1+B(&$'&>#&+(0"-#Q&S'

. Al"'l#"(%6&#&>#&8"%*"#.#1+B@ #13_'6%&#>&6"'H+1+%&$'& |
$8E>#HEH(0"HQEFEHLLCNEH>& (680"
6""H+1+%&%$'&0"#(68%"0’

A8>+1#1+BU



Contenidos

2 #8&348&5'$'6&%$'&7%.890#$5%"6&'&)(0™('0
2 #&IA&T#HB#&SP' &AB>+1#1+B(

Tema 3: Capa de Transporte

2 #H& A& TH#HBH#HE&S' &5'S

2 #E&<A&THB#&E&SD' &=(>#1'&$'&?#0%6



Redes de computadoras
Un enfoque descendente

7. edicién

James F. Hurose
Heith W. Ross

Computer Networking

A TOP-DOWN APPROACH

Fifth Edition

James F. Kurose
Keith W. Ross

’ PEARSON

=60#0"#(68#" (1 +#&K#( 6+39%8H#P Y% "#IHERH 0+ & #0™"+#>8&1%(&1%80"+*X0&L9'&I'#"'6% (&
8% (' &#B+68%6+1$B@"%-'6%"#EEEE 0+$>&+P NG
Y+.v9"%6a&Vv'+0X&5%66 & Z0U3BIRNELS'OE% " "g+(*4&A&2%08&?YE(&A88"%#1 Xa&<0X&'$+
=$R&I'#"'6%(R&

A>*Q(#HEH109#>+Q#1+80(0('1'(  #&>HED+ #5+1+B4

Y +.8&v9"%6'a&V'+0X &5%6 6 GZIBRIBRI %.890#$% " #64&e (&' (-%6L9'&$'61'($'(0'a&i,&
'$+1+B(a&FER6% (R&



Redes de Computadores
Tema 2

@HETHBHES' &AB>+1#1+B(

DT

Departamento de
Tecnologia Electronica




Ejercicio 1: iVerdadero o Falso?

#\&e(8969H" +9686%>+1+0#H&I(H&B/*+(H&E'P&LI'&1%(604#&$'8&0'd0%&O&:&™-"" (1
+./¥(BR&IH"HE&IPO ("8 GH&SI*+(#a&'>& 1>+ (0'&'(H, #&9(&. (6#W'&$'&6%>+1+09$&
"1+P'&19#0"%&..'(6#W'6&$'&""689'60#R

P\&?%6&8/*+(#6&E'P&$+-""(0'6&ZEEER.+OR'$IN"6'#"1XRX0.>&0&
EEER.+OR'$ING09$'(06RX0.>8\&6'&89'$! (&' (H+#"&H#&0 " HHMBES' &>H#&. +6 #&1%('C
8"6+60'(0'R
1\&7%(8&>#68&1%('d+%('6&(%&8"6+60'(0'6&' (0" &9I(&(HH*#$%"&0& (&6 H+$%"&:
O(& (+1%&6'*.'(0%&271889'$'&0"#(68%"0#"&$%6&. (6HW'68$'&6%>+1+09$&D22I
$+60+(0%6R

\&@HE>, (HES' &IH#P' 1" H&N?H#0'408$'>&.. (BHW'&$'& 689 60#&D221&+($+1#&19/(
%OPW'0%&-9'& . %$+-+1#$%&8%"8&_ >0+ #&H'QR

\&@%6&.'(6#W'6&%'&"689'60#&D221&(9(1#&+(1>90'(&9(&19™8%&$'&.' (6#W'&H#
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Ejercicio 2: Aplicacion-Transporte

(&IHEES@ESHIHRE)(+1+#>.'(0'a&>#&S+"11+B(&)I&$>&6" H+$%" &L
$'61%(%1+$#R
ksOM&8"%0%1%>%68&$ &>H#E 1H#BHES &#8>+1#1+B(&0&$ &>HE 1 HEHE
#$' 16835'&D221a&6%(&('1'64#"+%6& (&'60'& 61" (#"+%!
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Ejercicio 3: Cabeceras Cliente HTTP

@H#&O6+*9+ (0'&1HS (H&AFT7))&XHE&6+$%& 1#809 " #H#& 1 O#($Y6& > & (HH*#$%" & (H+H#PH#&I(&. (6#W'&!=2&D:

NOTA: La anchura de las I'neas del recuadro es 60 caracteres

GET /cs453/index.html HTTP/1.1!"Host: gaia.cs.umass.edu!"Use

r - Agent: Mozilla/5.0 ( Windows;U ; Windows NT 5.1; en -US; rv:1
.7.2) Gecko/20040804 Netscape/7.2 (ax)!"Accept: ext /xml, app
lication  /xml, application/ xhtml+xml ,text/  html;g =0.9, text/p
laing =0.8,image/ png, */*;q=0.5!"Accept - Language: en -us,en ;
g=0.5!"Accept - Encoding: zip,deflate I"Accept - Charset: ISO -885
9- 1,utf - 8;9=0.7,*;g=0.7!"Connection: keep - alive !"l"

NOTA: ! es un retorno de carro y " es un fin de I'nea.

5'68%6(SHEHE>HE8&6+*9+'(0'6&19'60+%6('6a8+($+1#($%& (&L &BH'0'&$>&. (6HW'&I=2&D221&6'&'(19'(0"#4
"G89'60HEHE>#E19'60+B(4

H\&KT9/>&'68>H#&E5@E&$>&$%19.'(0%&6%>+1+0#$%I
P\&KSOM&H"6+B(&$'&D221&6'&'60/& W'190#($%& (&'>&(HH*#$%"|
1\&KFY%>+1+0#&">&(H#H*#$%"8&9(#&1%('d+B(&8"6+60'(0'&%& (%!
$\&KT79/>&'6&>HES+"11+B(8)18$'>8X%608L9'&1%""&'>&(HH*#$%"|
'\'<(‘§L6I§#SV9VI§|/I&O+8%&$'&(#H'*#$%"&'(H,#&'>&.'(6#W'I&k|%"&L9M&'G&('1'6#"+%&+($+1#"&'>&0+8%&$'&(#H'*#$‘
\&K79/(0%6&P0O0'68%198#&>#&D22Ifl 7e&' (H+#$#8&8%"&'>&1>+'(0|
*&k79/(0%6&P0O0'6&$'&D221fe?&0"#(68%"0#!
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Ejercicio 4: Cabeceras Servidor HTTP

@#&6+*9+'(0'&1#$' (#&.9'60"#&>#&"689'60#&$'HI'>0#&8%"&'>& 6" H+$%"&E'P&#>&.' (6#W'&$'>&8"%P>" #&#(0"+%'R

NOTA: La anchura de las I'neas del recuadro es 60 caracteres

HTTP/1.1 200 OK!"Date: Tue, 07 Mar 2008 12:39:45 GMT!"Server

: Apache/2.0.52 (Fedora)!"Last - modified: Sat, 10 Dec 2005 18

:27:46 GMT!" ETag: 0O526¢c3 - 22 - a88a4c800!"Accept - Ranges: bytes
I"Content - Length: 3874!"Keep - Alive: timeout=15, max=100!"Con
nection :keep - alive!"Content - Type: text/html; charset=ISO - 88
59- 1!"I"<Idoctype html public O - /lw3c// dtd html 4.0 transiti
onal // enO>!"<html>!"<head>!"<meta name=OGENERATORO content=0
Mozi lla /4.79 [en] (Windows NT 5.0; U) Netscape]O>!"< title  >I"
</head>!" ...Aqu’ seguir’a el resto del documento HTML...

NOTA: ! es un retorno de carroy " es un fin de I'nea.

5'68%($HE&HE>HB&E++9+(0'6&19'60+%('6a&+($+1#($%& (&L &BH'0'&$>&. (6#W'&"689'60#8&D221&6'&'(19'(0"#&>#& "6 89'6(
19'60+B(4

#\EKDH&'(1%(0"#$%8&'>&6™ H+$%"8&'>8&$%19.' (0%I&k=(&LIM&.%. (0%&6'&69. +(+B60"#&>H& " 689'60#& 1% (& >&$%1RI
P\&K79/($%8&-9'&. %$+-+1#$%&8%"&_>0+ #&H'Q&'>&$%19.'(0%I
1\&k79/(0%6&P0O0'68&1%(0+('&'>&$%19.'(0%&$HI'>0%!
$\&KT79/>'6&6%(&>%688"+."%6&<&PO0'6&$>8$%19. (0%&$'HI'>0%|

\&KD#&#1%"$#$%&'>& 6" H+$%"&'.8>'#"&9(#&1%('d+B(&8"6+60'(0'1&Z6+&'6&L9'&6,&$+*#&'>&0+'.8%&./d+.%&$' &+ (#10+H
8".+0'\

-\&k79/(0%6&P0O0'6&$'&D221fe?&0"#(68%"0#I
*\&k79/(0%6&P0O0'6&%198#&>#&D22Ifl 7e&'(H+#$#&8%"&'>&6™"H+$%"
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Ejercicio 5: Tiempo de transferencia (l)

FO8%(*#&L9I'&' (&69& (H#H *#$%"&X#1'&1>+1&' (&9 (&H,(19>%&# &9 (#&8/*+(
$+"11+B(&)1&1%""'68%($+'(0'&#>&e5@ &H#6%1+#$5%&(%0&'60/&#> #1'(#$+4
1#1XMES' &69&X%60&>%1#>a&8%"&>%&LI'&'6&("1'6#"+% & #>+Q#"&9(
FO8%(*#&L9I'&'>&0+'.8%&$ & +$HE&O&HI >0#&Z522\&$' &>#8& 1% (69>04#&#:
68522

FO8% (*#&0#.P+M(&L9'&>#&8/*+(H&E'P&#6%1+#$#&1%(&'>&H,(19>%&'6
8'L9'~%&-+1X"%&D2V@&Z>%&L9'&698%('&9(&0+'.8%&$'&0"#(6.+6+B(&
$'68"1+#P>"&0&L9'&(%&1%(0+'('&™-""(1+#6&#&%0"%6&%PW'0%6R
F#&527">&0+".8%&522&'(0"&'>&X%60&>%1#>8&0&>&6"H+$%"&E'PR
¢Cuanto tiempo transcurre desde que el cliente hace clic en el vinculo

hasta que recibe el objeto?
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Ejercicio 6: Tiempo de transferencia (Il)

7%(0+(9#($%&1%(&'>&1"WP>" #&<a&698% (*#&L9'&'>&#"1 X +|
D2V@&X#1'&"-"" (1 +#&# & &Y% PW'0%6&.90&8'L9'~%6&L9'&E
'(19'(0"#(&'(&'>&.+6.%&6""H+3$%"R

?'68" 1+#($%&>%6&0+'.8%6&$'&0"#(6.+6+B(a&8#" " #&1# *#"&
E'P&1%.8>'0#&daanto tiempo transcurre si se utiliza...

a) ...HTTP no persistente sin conexiones TCP en paralelo?

b) ...HTTP no persistente con 5 conexiones en paralelo?

c) ...1 Unica conexion HTTP persistente?
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