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Aplicación
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5'$

=(>#1'
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D#"$E#"'
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F+60'.#&

G8'"#0+H%
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A8>+1#1+B(JK<

Objetivos
• 7%(%1'"&L9M&'6&>#&1#8#&$'&

#8>+1#1+B(&$'>&.%$'>%&27IN)I&O&
'>&.%$'>%&GF)

• 7%(%1'"&#>*9(%6&8"%0%1%>%6&
P/6+1%6&$'&'60#&1#8#

• A1'"1#"(%6&#&>#&8"%*"#.#1+B(&
$'&>#&+(0'"-#Q&$'&#11'6%&#>&
6'"H+1+%&$'&0"#(68%"0'

Contenido
3R I"+(1+8+%6&$'&>#6&#8>+1#1+%('6&

'(&"'$

JR ?SF
:R T'P&O&D22I

;R I"%*"#.#1+B(&$'&>#&+(0'"-#Q&$'&
#11'6%&#>&6'"H+1+%&$'&
0"#(68%"0'

Tema 2: La Capa de Aplicación



A8>+1#1+B(&&JKU

Algunas aplicaciones en red…



Aplicación  2-7

Algunas aplicaciones en red…

• ' K.#+>

• E'P

• V'(6#W'",#&+(60#(0/('#
• A11'6%&"'.%0%

• 7%.8#"0+1+B(&$'&#"1X+H%6&IJI

• Y9'*%6&%(>+('&.9>0+969#"+%
• F0"'#.+(* $'&H+$'%&Z'WR&[%929P'\

• ]%Q&6%P"'&)I&Z]%)I\

• ]+$'%1%(-'"'(1+#
• 7%.890#1+B(&'(&>#&(9P'&Z1>%9$\

• =01R



A8>+1#1+B(&&JK̂

Creando una aplicación en red

• ?'6#""%>>#"&8"%*"#.#6&L9'
• F'&'W'190'(&'(&Z$+-'"'(0'6\&6+60'.#6&

-+(#>'6
• F'&1%.9(+L9'(&#&0"#HM6&$'&>#&"'$
• =W4&6%-0E#"'&$'&9(&6'"H+$%"&E'P&L9'&6'&

1%.9(+1#&1%(&'>&6%-0E#"'&(#H'*#$%"&
E'P

• S%&X#O&L9'&X#1'"&8"%*"#.#6&8#"#&'>&
(_1>'%&$'&>#&"'$

• @%6&$+68%6+0+H%6&$'>&(_1>'%&(%&'W'190#(&
>#6&#8>+1#1+%('6&$'&>%6&969#"+%6

• A>&X#1'">%&'(&>%6&6+60'.#6&-+(#>'6&6'&
#1'>'"#&'>&0+'.8%&$'&$'6#""%>>%&O&
8"%8#*#1+B(&$'&>#&#8>+1#1+B(

5'$&$%.M60+1#

5'$&'.8"'6#"+#>

5'$&.BH+>

)FI&*>%P#>

)FI&"'*+%(#>



A8>+1#1+B(3K̀

Objetivos
• 7%(%1'"&L9M&'6&>#&1#8#&$'&

#8>+1#1+B(&O&#68'10%6&$'&
+.8>'.'(0#1+B(&$'&8"%0%1%>%6&$'&
#8>+1#1+B(&'(&"'$

• .%$'>%6&$'&6'"H+1+%&$'>&(+H'>&$'&
0"#(68%"0'

• 8#"#$+*.#&1>+'(0'K6'"H+$%"
• 8#"#$+*.#&IJI

• 7%(%1'"&#>*9(%6&8"%0%1%>%6&P/6+1%6&
$'&'60#&1#8#a&1%.%&'W'.8>%6

• A1'"1#"(%6&#&>#&8"%*"#.#1+B(&$'&>#&
+(0'"-#Q&$'&#11'6%&#>&6'"H+1+%&$'&
0"#(68%"0'

Contenido
1. Principios de las aplicaciones en 

red
JR ?SF
:R T'P&O&D22I
;R I"%*"#.#1+B(&$'&>#&+(0'"-#Q&$'&

#11'6%&#>&6'"H+1+%&$'&0"#(68%"0'

Tema 2: La Capa de Aplicación



A8>+1#1+B(&&JK3b

Principios de las aplicaciones en red 
Arquitectura Cliente-Servidor

Servidor4
• =L9+8%&6+'.8"'KGS

• ?+"'11+B(&)I&-+W#
• !"#(W#6&$'&6'"H+$%"'6&8%"&

'61#>#P+>+$#$

Clientes4
• F'&1%.9(+1#(&1%(&'>&6'"H+$%"

• ?'&.#('"#&+(0'".+0'(0'

• 7%(&)I6 $+(/.+1#6&%&-+W#6
• S%&6'&1%.9(+1#(&

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

?+"'11+B(&)I4&+$'(0+-+1#&$'&-%".#&_(+1#&#&>%6&'L9+8%6&Z6+60'.#6&-+(#>'6a&"%90'"6ac\&1%('10#$%6&#&9(#&
"'$&27IN)IR&@#&#6+*(#&'>&)FI&$'&-%".#&'60/0+1#&Z-+W#\&%&$+(/.+1#&ZH#"+#P>'\R&V/6&'(&0'.#&;c

5'$&$%.M60+1#

5'$&'.8"'6#"+#>

5'$&.BH+>

)FI&*>%P#>

)FI&"'*+%(#>



A8>+1#1+B(&&JK33

Principios de las aplicaciones en red 
Arquitectura P2P

• =>&6'"H+$%"&(%&'60/&6+'.8"'KGS

• @%6&6+60'.#6&-+(#>'6&6'&
1%.9(+1#(&'(0"'&6,&$'&.#('"#&
#"P+0"#"+#

• @%6&8''"6 6'&1%.9(+1#(&$'&
.#('"#&+(0'".+0'(0'&O&1%(&
$+"'11+%('6&)I&$+60+(0#6&'(&1#$#&
%1#6+B(

?+"'11+B(&)I4&+$'(0+-+1#&$'&-%".#&_(+1#&#&>%6&'L9+8%6&Z6+60'.#6&-+(#>'6a&"%90'"6ac\&1%('10#$%6&#&9(#&
"'$&27IN)IR&@#&#6+*(#&'>&)FI&$'&-%".#&'60/0+1#&Z-+W#\&%&$+(/.+1#&ZH#"+#P>'\R&V/6&'(&0'.#&;c

Muy escalable pero difícil de gestionar

5'$&$%.M60+1#

5'$&'.8"'6#"+#>

5'$&.BH+>

)FI&*>%P#>

)FI&"'*+%(#>



Aplicación  2-12

Principios de las aplicaciones en red 
Ejemplos de arquitectura híbrida cliente-servidor + P2P

Skype
• A8>+1#1+B(&H%QK6%P"'K)I&#"L9+0'109"#&IJI

• F'"H+$%"&1'(0"#>+Q#$%4&'(1%(0"#"&$+"'11+B(&)I&$'>&+(0'">%190%"&"'.%0%
• 7%('d+B(&1>+'(0'K1>+'(0'4&$+"'10#&Z6+(&8#6#"&8%"&'>&6'"H+$%"\&

Mensajería instantánea
• @#&1X#">#&'(0"'&$%6&969#"+%6&'6&IJI
• F'"H+$%"&1'(0"#>+Q#$%4&$'0'10#&8"'6'(1+#&O&>%1#>+Q#1+B(&$'&>%6&1>+'(0'6

• @%6&969#"+%6&"'*+60"#(&69&)I&1%(&'>&6'"H+$%"&1'(0"#>&#>&1%('10#"6'
• @%6&969#"+%6&$+#>%*#(&1%(&'>&6'"H+$%"&1'(0"#>&'(&P961#&$'&>#&)I&$'&69&1%(0#10%

?+"'11+B(&)I4&+$'(0+-+1#&$'&-%".#&_(+1#&#&>%6&'L9+8%6&Z6+60'.#6&-+(#>'6a&"%90'"6ac\&1%('10#$%6&#&9(#&
"'$&27IN)IR&@#&#6+*(#&'>&)FI&$'&-%".#&'60/0+1#&Z-+W#\&%&$+(/.+1#&ZH#"+#P>'\R&V/6&'(&0'.#&;c



A8>+1#1+B(&&JK3:

Transporte

Aplicación

Transporte

Aplicación

)(0'"('0

)(0'"-#Q&e69#"+% )(0'"-#Q&e69#"+%

Protocolo aplicación

A_PDU
2fFAI 2fFAI

S#H'*#$%"'6&T'Pa&8R'4&&7X"%.'a&C+"'-%da&V+1"%6%-0&=$*' a&F#-#"+a&G8'"#a&2%"c

Principios de las aplicaciones en red
¿Cómo se implementa la capa de aplicación?



A8>+1#1+B(&&JK3;

Principios de las aplicaciones en red
El protocolo de nivel de aplicación define…
• 2+8%&$'&.'(6#W'&#&+(0'"1#.P+#"a&

• IR'R&8'0+1+B(&%&"'689'60#&

• F+(0#d+6&$'>&.'(6#W'
• S_.'"%&$'&1#.8%6&O&$'>+.+0#1+B(&'(0"'&'>>%6

• F'./(0+1#&$'>&.'(6#W'
• F+*(+-+1#$%&$'&>%6&1#.8%6

• 5'*>#6&$'&1B.%&O&19/($%&>%6&8"%1'6%6&'(H,#(&O&"'68%($'(&#&>%6&.'(6#W'6

I"%0%1%>%6&$'&$%.+(+%&8_P>+1%4
• ?'-+(+$%6&'(&5C76
• I'".+0'(&>#&+(0'"K%8'"#0+P+>+$#$
• =W4&D22Ia&FV2I
I"%0%1%>%6&8"%8+'0#"+%64
• =W4&FgO8'a&TX#06#88



I"%1'6%&1>+'(0'48"%1'6%&L9'&
+(+1+#&>#&1%.9(+1#1+B(

I"%1'6%&6'"H+$%"48"%1'6%&L9'&
'68'"#&#&6'"&1%(0#10#$%

S%0#4&>#6&#8>+1#1+%('6&IJI&
1%.P+(#(&#.P%6&8"%1'6%6a&

1>+'(0'&O&6'"H+$%"

A8>+1#1+B(&&JK3<

Principios de las aplicaciones en red
Comunicación entre procesos
Proceso4&8"%*"#.#&L9'&6'&'W'190#&'(&9(&'L9+8%&Z'(&(9'60"%&1#6%&
+.8>'.'(0#&9(&$'0'".+(#$%&8"%0%1%>%&$'&#8>+1#1+B(\R

• =(&9(&.+6.%&'L9+8%a&$%6&8"%1'6%6&6'&1%.9(+1#(&96#($%&
1%.9(+1#1+B(&'(0"'K8"%1'6%6&Z>#&8"%8%"1+%(#&'>&FG\R

• I"%1'6%6&'(&'L9+8%6&$+-'"'(0'6&6'&1%.9(+1#(&+(0'"1#.P+#($%&
.'(6#W'6&ZI?e\96#($%&>%6&6'"H+1+%6&$'&1%.9(+1#1+B(&Z'(&*'('"#>&>%6&
8"%8%"1+%(#&FG\



A8>+1#1+B(&&JK3U

Principios de las aplicaciones en red 
Sockets (SAP)
• e(&8"%1'6%&'(H,#N"'1+P'&

.'(6#W'6&#N$'&69&6%1g'0
• A(#>%*,#&1%(&9(#&89'"0#4

• =>&8"%1'6%&'.+6%"&'(H,#&'>&
.'(6#W'&#&0"#HM6&$'&>#&89'"0#&
$'&6#>+$#

• =>&8"%1'6%&'.+6%"&1%(-,#&'(&>#&
+(-"#'60"9109"#&$'&0"#(68%"0'&
L9'&X#O&$'0"/6&$'&>#&89'"0#a&
'(1#"*#$#&$'&>>'H#"&'>&.'(6#W'&
X#60#&>#&89'"0#&$'>&"'1'80%"

• AI)4&Z3\&'>'11+B(&$'>&6'"H+1+%&
$'&0"#(68%"0'&h&ZJ\&8%6+P+>+$#$&
$'&-+W#"&8#"/.'0"%6

8"%1'6%

27I&1%(
P9--'"6a
H#"+#P>'6

6%1g'0

1>+'(0'&%
6'"H+$%"

8"%1'6%

27I&1%(
P9--'"6a
H#"+#P>'6

6%1g'0

1>+'(0'&%
6'"H+$%"

)(0'"('0

7%(0"%>#$%
8%"&'>&FG

7%(0"%>#$%&8%"
'>&$'6#""%>>#$%"



A8>+1#1+B(&&JK3i

A&>#6&$+"'11+%('6&)I&6'&>'6&#6%1+#&9(&(%.P"'a&L9'&'6&'>&L9'&
6'&90+>+Q#&8#"#&+$'(0+-+1#"&#&>%6&'L9+8%6R

I%"&'W'.8>%a&EEER$0'R96R'6&&j&3<bRJ3;R3;3R3`U

V/6&6%P"'&(%.P"'6&'(&'>&#8#"0#$%&6+*9+'(0'c

S%0#

Principios de las aplicaciones en red
¿Cómo se identifica el socket?

• I#"#&'(H+#"&9(#&1#"0#&#&#>*9+'(&'6&('1'6#"+%&6#P'"&69&
$+"'11+B(&8#"#&L9'&>>'*9'&#>&P9QB(&$'&69&1#6#R

• 7#$#&6+60'.#&-+(#>&0+'('&9(&$+"'11+B(&)I&_(+1#&$'&:J&P+06R

k=6&69-+1+'(0'&1%(&>#&$+"'11+B(&8#"#&X#1'"&L9'&>>'*9'&>#&1#"0#&#&
9(&#.+*%l&S%a&H#"+#6&8'"6%(#6&89'$'(&'60#"&H+H+'($%&'(&'>&
.+6.#&1#6#R
• ]#"+%6&8"%0%1%>%6&$'&#8>+1#1+B(&89'$'(&'60#"&'W'190/($%6'&'(&

9(&6+60'.#&-+(#>R
• S#H'*#$%"a&>'10%"&$'&1%""'%a&FgO8'a&c



A8>+1#1+B(&&JK3^

Principios de las aplicaciones en red
¿Cómo se identifica el socket?

• 7#$#&8"%0%1%>%&$'&#8>+1#1+B(&6'&+$'(0+-+1#&8%"&9(&(_.'"%&$'&89'"0%R
• =>&(_.'"%&$'&89'"0%&96#$%&8#"#&+$'(0+-+1#"&#>&8"%1'6%&1>+'(0'&O&6'"H+$%"&

'(&*'('"#>&(%&1%+(1+$'(R&
• =WR&$'&(_.'"%&$'&89'"0%4

• F'"H+$%"&D22I4&^b
• F'"H+$%"&D22IF4&;;:
• F'"H+$%"&=.#+>4&J<
• F'"H+$%"&?SF4&<:

• @#&)7ASS&Z)(0'"('0&7%"8%"#0+%(-%"A66+*('$S#.'6 #($&S9.P'"6 \a&6'&
'(1#"*#&$'>&"'*+60"%&$'&>%6&89'"0%6&$'&8"%0%1%>%6&$'&#8>+1#1+B(&8_P>+1%6&
ZX0084NNEEER+#(#R%"*N#66+*(.'(06 N8%"0K(9.P'"6 \

• =d+60'(&$+-'"'(0'6&0+8%6&$'&89'"0%6R

• e(&6%1g'0&L9'$#&+$'(0+-+1#$%&8%"4
• ?+"'11+B(&)IR
• S_.'"%&$'&89'"0%R

Tipos de puertos:
b&mj&I&m&3bJ;&6%(&89'"0%6&P+'(&1%(%1+$%6R
3bJ;&mj&I&m&;`3<J&6%(&89'"0%6&$'&969#"+%&%&"'*+60"#$%6R
;`3<J&m&I&mj&U<<:<&6%(&89'"0%6&$+(/.+1%6a&8"+H#$%6&&%&'-,.'"%6R



A8>+1#1+B(&&JK3`

Transporte

Aplicación

Transporte

Aplicación

)(0'"('0

)(0'"-#Q&e69#"+% )(0'"-#Q&e69#"+%

?+"&)I&1>+'(0'a&89'"0%

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

3<bRJ3;R3;3R3`Ua&^b

Principios de las aplicaciones en red
Ejemplo



>%1#>X%6069'>'&0'('"&#6%1+#$%&>#&)I&
3JiRbRbR3a&#9(L9'&89'$'&6'"&%0"#R&V/6&'(&
'>&0'.#&;c

A8>+1#1+B(&&JKJb

S%0#

P: kI%"&L9M&'>&F'"H+1+%&$'&
7%.9(+1#1+B(&$'>&6+60'.#&
-+(#>&'6&1#8#Q&$'&$+60+(*9+"&#&
1#$#&8"%1'6%l

F'"H+1+%&$'&7%.9(+1#1+B(&
$'&)(0'"('0&FRGR

6%1g'03

8"%1'6%3

6%1g'0J

8"%1'6%J

Principios de las aplicaciones en red
Localhost: Conectando 2 procesos del mismo sistema 
final
• >%1#>X%604&'6&9(&n(%.P"'&'68'1+#>o&L9'&'60/&#6%1+#$%&#&9(#&$+"'11+B(&

)I&'68'1+#>&L9'&6+"H'&8#"#&+$'(0+-+1#"&#>&8"%8+%&6+60'.#&-+(#>R

• I'".+0'&8"%P#"&#8>+1#1+%('6&'(&"'$&'(&9(&_(+1%&6+60'.#&-+(#>&6+(&
('1'6+$#$&$'&'60#"&1%('10#$%&#&9(#&"'$R

• =(&*'('"#>&8'".+0'&1%.9(+1#"&8"%1'6%6&'(&9(&.+6.%&6+60'.#&-+(#>&
96#($%&>%6&6'"H+1+%6&$'&1%.9(+1#1+%('6&$'&)(0'"('0R



A8>+1#1+B(&&JKJ3

Principios de las aplicaciones en red 
¿Qué servicios de transporte necesito?
IM"$+$#&$'&$#0%6
• A>*9(#6&#8>+1#1+%('6&0%>'"#(&#>*%&$'&8M"$+$#&Z'W4&#9$+%a&H+$'%\
• G0"#6&"'L9+'"'(&3bbp&$'&-+#P+>+$#$&Z'W4&>%*+(a&0"#(6-'"'(1+#&$'&#"1X+H%6\
2'.8%"+Q#1+B(
• A>*9(#6&#8>+1#1+%('6&8"'1+6#(&$'&"'0#"$%6&1%"0%6&8#"#&6'"&q'-'10+H#6q&Z'W4&

0'>'-%(,#&8%"&)(0'"('0a&W9'*%6&+(0'"#10+H%6\
2#6#&$'&0"#(6-'"'(1+#
• A>*9(#6&"'L9+'"'(&9(#&0#6#&.,(+.#&8#"#&-9(1+%(#"&#$'19#$#.'(0'&Z'W4&

.9>0+.'$+#\
• G0"#6a&1%(%1+$#6&1%.%&n#8>+1#1+%('6&'>/60+1#6oa&X#1'(&96%&$'&>#&0#6#&

$+68%(+P>'&'(&1#$#&.%.'(0%
F'*9"+$#$

• =(1"+80#1+B(a&+(0'*"+$#$&$'&>%6&$#0%6a&c



A8>+1#1+B(&&JKJJ

Principios de las aplicaciones en red
Requisitos de algunas aplicaciones comunes

Aplicación
Pérdida de 

datos
Tasa de transferencia Sensible al tiempo

Transferencia/descarga de 
archivos

F+(&8M"$+$#6 =>/60+1# S%

Correo electrónico F+(&8M"$+$#6 =>/60+1# S%

Documentos web F+(&8M"$+$#6 =>/60+1#&Z8%1%6&gP86\ S%

Telefonía por Internet/
Videoconferencia

2%>'"#(0'&#&>#6&
8M"$+$#6

A9$+%4&9(%6&8%1%6&gP86&K3&VP86
],$'%4&3b&gP86&K<&VP86

F,h&$M1+.#6&$'&6'*

Flujos de audio/vídeo 
almacenado

2%>'"#(0'&#&>#6&
8M"$+$#6

A9$+%4&9(%6&8%1%6&gP86&K3&VP86
],$'%4&3b&gP86&K<&VP86

F,h&9(%6&8%1%6&6'*

Juegos interactivos
2%>'"#(0'&#&>#6&
8M"$+$#6

e(%6&8%1%6&gP86&r 3b&gP86 F,h&$M1+.#6&$'&6'*

Mensajería para teléfono 
inteligente

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



A8>+1#1+B(&&JKJ:

Principios de las aplicaciones en red
Servicios de los protocolos de Internet

Servicio TCP
• Orientado a conexión4&"'L9+'"'&

#19'"$%&8"'H+%&'(0"'&>%6&8"%1'6%6&
1>+'(0'&O&6'"H+$%"&#(0'6&$'&+(+1+#"&>#&
0"#(6-'"'(1+#

• Transporte fiable '(0"'&8"%1'6%6&
'.+6%"&O&"'1'80%"

• Control de flujo4&'.+6%"&(%&
6#09"#"/&#>&"'1'80%"

• Control de congestión4&96%&
'L9+0#0+H%&$'>&#(1X%&$'&P#($#

• No provee4&0'.8%"+Q#1+B(a&
*#"#(0+Q#"&9(&#(1X%&$'&P#($#a&
6'*9"+$#$

Servicio UDP
• 2"#(68%"0'&>+*'"%a&(%&%"+'(0#$%&

#&1%('d+B(&O&(%&1%(-+#P>'&'(0"'&
8"%1'6%6&'.+6%"&O&"'1'80%"

• No provee4&#19'"$%&8"'H+%&
'(0"'&8"%1'6%6a&-+#P+>+$#$a&
1%(0"%>&$'&->9W%a&1%(0"%>&$'&
1%(*'60+B(a&0'.8%"+Q#1+B(a&
#(1X%&$'&P#($#&*#"#(0+Q#$%a&(+&
6'*9"+$#$R

P: ks9M&90+>+$#$&0+'('&e?Il&



A8>+1#1+B(&&JKJ;

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

Aplicación
Protocolo de la capa de 
Aplicación

Protocolo de transporte 
subyacente

Correo electrónico FV2I&t5C7&<:J3u 27I

Acceso remoto a terminal 2'>('0&t5C7&^<;u 27I

Web D22I&t5C7&J33Uu 27I

Transferencia de archivos C2I&t5C7&`<`u 27I

Flujos multimedia D22I&Z8R'R&[%929P'\ 27I

Telefonía por Internet
F)I&t5C7&:JU3ua&F2It5C7&
:<<bu&%&8"%8+'0#"+%&Z8R'R&
FgO8'\

e?I&%&27I



A8>+1#1+B(3KJ<

Objetivos
• 7%(%1'"&L9M&'6&>#&1#8#&$'&

#8>+1#1+B(&$'>&.%$'>%&27IN)I&O&
'>&.%$'>%&GF)

• 7%(%1'"&#>*9(%6&8"%0%1%>%6&
P/6+1%6&$'&'60#&1#8#

• A1'"1#"(%6&#&>#&8"%*"#.#1+B(&
$'&>#&+(0'"-#Q&$'&#11'6%&#>&
6'"H+1+%&$'&0"#(68%"0'

Contenido
3R I"+(1+8+%6&$'&>#6&#8>+1#1+%('6&

'(&"'$

2. DNS
:R T'P&O&D22I

;R I"%*"#.#1+B(&$'&>#&+(0'"-#Q&$'&
#11'6%&#>&6'"H+1+%&$'&
0"#(68%"0'

Tema 2: La Capa de Aplicación

F%.' .#0'"+#>&1%8O"+*X0&3``UKJb3b
YRC&v9"%6'#($&vRTR&5%66a&A>>5+*X065'6'"H'$



Aplicación  2-26

DNS: Domain Name System

• @#6&8'"6%(#6&0+'('(&.91X%6&)?64&
?S)a&(%.P"'a&(w6'*9"+$#$&
6%1+#>RRR

• =L9+8%6&O&"%90'"6$'&)(0'"('04
• $+"'11+%('6&)I&Z:J&P+0\&r 6+"H'(&

8#"#&$+"'11+%(#"&$#0#*"#.#6
• n(%.P"'oa&'W4&EEER*%%*>'R1%.&r

96#$%&8%"&X9.#(%6

I4&k1B.%&.#8'#.%6&'(0"'&
$+"'11+%('6&)I&O&(%.P"'6&O&
H+1'H'"6#l

Domain Name System:
• Base de datos distribuida

+.8>'.'(0#$#&1%(&9(#&W'"#"L9,#&
$'&6'"H+$%"'6&$'&(%.P"'6

• Protocolo de nivel de 
aplicación4&'L9+8%6&O&6'"H+$%"'6&
$'&(%.P"'6&6'&1%.9(+1#(&8#"#&
"'6%>H'"&(%.P"'6&Z0"#$911+B(&$'&
$+"'11+%('6&O&$'&(%.P"'6\

• 7#"#10'",60+1#&-9($#.'(0#>&$'&
)(0'"('0a&x+.8>'.'(0#$#&'(&'>&
(+H'>&$'&#8>+1#1+B(y



A8>+1#1+B(&&JKJi

0+'.8% 0+'.8%

Nivel
Aplicación

Nivel
Aplicación

Servicio 
Transporte
No fiable

=(H,%&?SFfI?e&

ZEEER96R'6\
5'1'81+B(&?SFfI?e&
ZEEER96R'6\

=(H,%&&?SFfI?e&
ZEEER96R'6a&
$+"f)IfEEER96R'6\

5'1'81+B(&&?SFfI?e&
ZEEER96R'6a&$+"f)IfEEER96R'6\

7>+'(0' Servidor DNS

DNS: Funcionamiento simplificado

X0084NNEEER96R'6

0+'.8%

Nivel
Aplicación

Servidor Web Servicio 
Transporte

Fiable

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

1%(&8"%0%1%>%&D22I



A8>+1#1+B(&&JKJ^

Funciones del servicio DNS
• 2"#$911+B(&$'&(%.P"'&#&)I&Z$+"'10#\

• 2"#$911+B(&$'&)I&#&(%.P"'&Z+(H'"6#\

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

• I'".+0'&#6+*(#"&6'"H+$%"'6&$'&1%""'%&'>'10"B(+1%&#&9(&$%.+(+%

• ?+60"+P91+B(&$'&1#"*#&'(&6'"H+$%"'6&E'P
• A6%1+#($%&9(&1%(W9(0%&$'&)I6&#&9(&_(+1%&(%.P"'

¿Por qué no centralizar el servicio DNS?
• z(+1%&89(0%&$'&-#>>#

• ]%>9.'(&$'&0"/-+1%

• ?+60#(1+#&#&>#&P#6'&$'&$#0%6

• V#(0'(+.+'(0%

• '(&$'-+(+0+H#RRR&x(%&6'",#&'61#>#P>'y

Usa UDP como protocolo de transporte (sin fiabilidad)
• =>&1>+'(0'&'(H,#&.'(6#W'6&#>&89'"0%&<:&$'>&6'"H+$%"&#&0"#HM6&$'>&6%1g'0R

DNS: Funciones, escalabilidad, transporte 



A8>+1#1+B(&&JKJ`

• e(#&H'Q&L9'&9(&1>+'(0'&?SF&#8"'($'&9(#&0"#$911+B(a&M60#&6'&*9#"$#&
'(&9(#&.'.%"+#&1#1XMR

• A(0'6&$'&1%(69>0#"&#&9(&6'"H+$%"&?SF&6'&1%(69>0#&>#&1#1XM&O&6+&6'&
'(19'(0"#&>%&L9'&6'&P961#a&(%&6'&1%(69>0#&#>&6'"H+$%"&?SFR

• @#6&0"#$911+%('6&./6&X#P+09#>'6&69'>'(&'60#"&O#&'(&1#1XM&O&'60%&'H+0#&
0"/-+1%&?SFR

• @#6&'(0"#$#6&$'&>#&1#1XM&n1#$91#(o&0"#6&9(&0+'.8%&$'0'".+(#$%&
Z0+.'%90\R

• @%6&6'"H+$%"'6&?SF&0#.P+M(&0+'('(&.'.%"+#&1#1XMa&89'6&0#.P+M(&
#10_#(&1%.%&1>+'(0'6&?SF&$'(0"%&$'&>#&W'"#"L9,#&?SFa&8"'*9(0#($%&#&
%0"%6&6'"H+$%"'6&?SF&19#($%&>%&('1'6+0#(R

DNS: Memoria caché



A8>+1#1+B(3K:b

Objetivos
• 7%(%1'"&L9M&'6&>#&1#8#&$'&

#8>+1#1+B(&$'>&.%$'>%&27IN)I&O&
'>&.%$'>%&GF)

• 7%(%1'"&#>*9(%6&8"%0%1%>%6&
P/6+1%6&$'&'60#&1#8#

• A1'"1#"(%6&#&>#&8"%*"#.#1+B(&
$'&>#&+(0'"-#Q&$'&#11'6%&#>&
6'"H+1+%&$'&0"#(68%"0'

Contenido
3R I"+(1+8+%6&$'&>#6&#8>+1#1+%('6&

'(&"'$

JR ?SF
3. Web y HTTP
;R I"%*"#.#1+B(&$'&>#&+(0'"-#Q&$'&

#11'6%&#>&6'"H+1+%&$'&
0"#(68%"0'

Tema 2: La Capa de Aplicación

F%.' .#0'"+#>&1%8O"+*X0&3``UKJb3b
YRC&v9"%6'#($&vRTR&5%66a&A>>5+*X065'6'"H'$



2: nivel de aplicación

pathname

hostname



www.us.es /centros/ index.html

X%60(#.'
Z(%.P"'&$'>&6'"H+$%"
$%($'&'60/&'>&%PW'0%\

8#0X(#.'
Z(%.P"'&$'&>#&"90#

#>&%PW'0%&'(&'>&6'"H+$%"\
Aplicación  2-32

• e(#&8/*+(#&E'P&1%(6+60'&'(&9(&-+1X'"%&P#6'&'(&D2V@&L9'&1%(0+'('&
9(#&6'"+'&$'&%PW'0%6"'-'"'(1+#$%6R

• @%6&%PW'0%6&89'$'(& 6'"4&-+1X'"%&D2V@a&+.#*'(&YI=!a&#88>'0Y#H#a&
-+1X'"%&#9$+%a&61"+80&'(&Y#H#F1"+80a&X%W#&$'&'60+>%6&7FFa&c

• =>&-+1X'"%&P#6'&'(&D2V@&'6a&'(&6,a&9(&%PW'0%&./6R

• =>-+1X'"%P#6' (%1%(0+'(' >%6%PW'0%6&"'-'"'(1+#$%6a&>%&L9'&1%(0+'('&
6%(&"'-'"'(1+#6&#&>%6&%PW'0%6R

• 7#$#&%PW'0%&'6&$+"'11+%(#P>'#&0"#HM6&$'&69&e5@

• =W'.8>%&$'&e5@&Ze(+-%". 5'6%9"1'@%1#0%"\4

Web y HTTP
Páginas web y objetos referenciados



<!DOCTYPE html…> define inicio documento (opcional)
<html>página</html> define inicio/fin documento
<head>cabecera</head> el contenido de la cabecera (información 

“no visible” al usuario, como título, 
estilos, metainformación, etc…)

<body>cuerpo</body> define el cuerpo, contiene:
<h1> a <h6> encabezados
<table>tabla</table> crea una tabla filas/columnas
<a href=“URL”>enlace</a> define un hipervínculo; al hacer click en 

“enlace” se solicita la página del URL.
<img src=“URL”/> imagen referenciada, el navegador la carga 

a continuación desde URL para 
visualizarla.

Aplicación  2-33

F'&89'$'&H'"&'>&1B$+*%&D2V@&$'&9(#&8/*+(#&'(&'>
(#H'*#$%"a&&P%0B(&$'"'1X%&! H'"&1B$+*%&-9'(0'

Nota

Web y HTTP
Formato del lenguaje de marcado HTML
F+"H'&8#"#&'>#P%"#"&>#6&8/*+(#6&E'Pa&$'6$'&3``3&ZH'"6+B(&#109#>4&
D2V@<\R&F'&96#(&'>'.'(0%6&1%(&'0+L9'0#6&'(0"'&m{R&7#$#&'>'.'(0%&
69'>'&0'('"&;&1#.8%64&9(#&'0+LR&+(+1+%&ZmX0.>{\&O&9(#&'0+LR&1+'""'&
ZmNX0.>{\a&9(%6&#0"+P90%6&Z'(&>#&$'&+(+1+%\&O&9(&1%(0'(+$%&Z'(0"'&
#.P#6\R&@%&+(0'"8"'0#&'>&1>+'(0'R&



I7&1%(&
(#H'*#$%"
7X"%.'

F'"H+$%"&
1%""+'($%

6'"H+$%"&E'P
A8#1X'

@+(9d&1%(&
(#H'*#$%"

G8'"#

I'0+1+B(&D22I

I'0+1+B(&D22I

5'689'60#&D22I

5'689'60#&D22I

A8>+1#1+B(&&JK:;

Web y HTTP 
HTTP de un vistazo

D22I4&DO8'"2'd02"#(6-'"&I"%0%1%>
• I"%0%1%>%&$'&(+H'>&$'&#8>+1#1+B(&

8#"#&>#&E'PR
• V%$'>%&1>+'(0'N6'"H+$%"

• Cliente4&(#H'*#$%"&L9'&8+$'a&"'1+P'&
O&.9'60"#&>%6&%PW'0%6&E'PR

• Servidor4&8"%1'6%&L9'&'(H,#&>%6&
%PW'0%6&8'$+$%6&8%"&>%6&1>+'(0'6R

• e6#&0"#(68%"0'&%"+'(0#$%&#&>#&
1%('d+B(&-+#P>'&ZTCP\R

• =6&n6+(&'60#$%o
• =>&6'"H+$%"&(%&*9#"$#&+(-%".#1+B(&

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

• 2+8%6&$'&1%('d+%('6&D22I4
• S%&I'"6+60'(0'6
• I'"6+60'(0'6

I'0+1+B(&D22I4

• =(H+#$#&8%"&'>&1>+'(0'

• 2"#(68%"0#&+(-%".#1+B(&('1'6#"+#&
ZD22IfI7)\&8#"#&6%>+1+0#"&9(&%PW'0%&$'>&
6'"H+$%"&ZD22Ife?\

• F'&1%.8%('&$'&1#"#10'"'6&AF7))&Z0'd0%&
+(0'>+*+P>'\&

5'689'60#&D22I4

• =(H+#$#&8%"&'>&6'"H+$%"

• 2"#(68%"0#&6+&8"%1'$'&'>&%PW'0%&
ZD22Ife?\&6%>+1+0#$%&8%"&'>&1>+'(0'&
#$'./6&$'&+(-%".#1+B(&$'&1%(0"%>&
ZD22IfI7)\



A8>+1#1+B(&&JK:<

Web y HTTP
Tipo de conexiones HTTP

HTTP no persistente
7%.%&./d+.%&6'&'(H,#&9(&
%PW'0%&8%"&1#$#&1%('d+B(&
27IR

HTTP persistente
F'&89'$'(&'(H+#"&._>0+8>'6&
%PW'0%6&8%"&9(#&.+6.#&
1%('d+B(&27I&'(0"'&1>+'(0'&O&
6'"H+$%"R



0+'.8%

Z1%(0+'('&0'd0%&O&&
"'-'"'(1+#6&#&U&%PW'0%6\

A8>+1#1+B(&&JK:U

3#R

3PR

JR

:R

Aplicación
Cliente

Aplicación
Servidora

;R

Servicio
Transporte

fiable

Web y HTTP
HTTP no persistente

F98%(*#.%6&L9'&9(&969#"+%&+(0"%$91'&'60#&e5@4
http://www.us.es/centros/index.html

3#R&@#&#8>+1#1+B(&1>+'(0'&D22I&6%>+1+0#&'60#P>'1'"&9(#&1%('d+B(&27I&1%(&
'>&8"%1'6%&6'"H+$%"&'(&'>&'L9+8%&EEER96R'6&&#>&89'"0%&^b

JR&=>&1>+'(0'&D22I&'(H,#&9(&mensaje de petición ZL9'&1%(0+'('&>#&
e5@\&'(&>#&1%('d+B(&27I&'60#P>'1+$#R&=>&.'(6#W'&+($+1#&L9'&'>&
1>+'(0'&L9+'"'&'>&%PW'0%&N1'(0"%6N+($'dRX0.>

3PR&@#&#8>+1#1+B(&6'"H+$%"#&D22I&'(&'>&'L9+8%&EEER96R'6a&L9'&'60#P#&
#&>#&'68'"#&&$'&1%('d+%('6&27I&'(&'>&89'"0%&^ba&#1'80#&'60#&
1%('d+B(a&(%0+-+1/($%6'>%&#>&1>+'(0'R

:R&=>&6'"H+$%"&D22I&"'1+P'&>#&8'0+1+B(a&-%".#&9(&mensaje de respuesta 
1%(0'(+'($%&'>&%PW'0%&6%>+1+0#$%&O&>%&'(H,#&#&0"#HM6&$'&69&6%1g'0R

;R&=>&6'"H+$%"&D22I&6%>+1+0#&1+'""'&$'&>#&1%('d+B(&27I&Z0#.P+M(&>%&X#&
8%$+$%&X#1'"&'>&1>+'(0'\R

<R&=>&1>+'(0'&D22I&"'1+P'&'>&.'(6#W'&$'&"'689'60#a&1%(0'(+'($%&'>&
-+1X'"%&D2V@a&.9'60"#&'>&1%(0'(+$%&O&>%&#(#>+Q#&'(1%(0"#($%&
U&"'-'"'(1+#6&#&%0"%6&%PW'0%6R

UR&@%6&8#6%6&3K<&se repiten para cada una de los 6 objetos Z;&+./*'('6&
O&J&61"+806&Y#H#F1"+80\&1%(&e5@6$+60+(0#6R

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


RTT (Round-Trip Time, tiempo de 
ida y vuelta): '>&0+'.8%&L9'&
0#"$#&$'6$'&L9'&6'&6%>+1+0#&9(&
6'"H+1+%&#>&(+H'>&$'&0"#(68%"0'&
X#60#&L9'&'60'&'60/&1%.8>'0#$%&
%&$'6$'&L9'&6'&6%>+1+0#&'>&'(H,%&
$'>&n.'(6#W'&$'&8'0+1+B(o&O&6'&
'.8+'Q#(&#&"'1+P+"&>%6&8"+.'"%6&
PO0'6&$'>&n.'(6#W'&$'&
"'689'60#oR

Tiempo de respuesta (TR):
• 3&522a&+(+1+%&1%('d+B(R

• 3&522a&8'0+1+B(&D22I&O&8"+.'"%6&
PO0'6&$'&"'689'60#&D22IR

• 2+'.8%&0"#(6.+6+B(&PO0'6&
%PW'0%&6%>+1+0#$%&Z22G\R&

A8>+1#1+B(&&JK:i

I'0+1+B(&F%>+1+09$&
1%('d+B(

RTT

RTT

0+'.8% 0+'.8%
TR= 2RTT + TTO

Nivel
Aplicación

)($+1#1+B(&F%>+1+09$&
1%('d+B(

Nivel
Aplicación

Servicio 
Transporte

fiable

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

7%(-+".#1+B(&F%>+1+09$&1%('d+B(

=(H,%&D22IfI?e
5'1'81+B(&D22IfI?e

=(H,%&D22IfI?e

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

TTO

7>+'(0' F'"H+$%"

Web y HTTP
HTTP No-persistente: Tiempo de respuesta



• =>&6'"H+$%"&.#(0+'('&>#&1%('d+B(&#P+'"0#&
0"#6&'(H+#"&>#&"'689'60#R

• @%6&6+*9+'(0'6&.'(6#W'6&D22I&'(0"'&'>&
.+6.%&1>+'(0'&O&'>&6'"H+$%"&6'&'(H,#(&8%"&>#&
1%('d+B(&#P+'"0#R

• =>&1>+'(0'&'(H,#&9(#&(9'H#&8'0+1+B(&19#($%&
#1#P#&$'&"'1+P+"&'>&%PW'0%&#(0'"+%"R

• 7#$#&%PW'0%&"'-'"'(1+#$%&0#"$#&6B>%&3&522&
Z./6&>%&L9'&0#"$'&'(&0"#(6.+0+"6'&$+1X%&
%PW'0%\R

A8>+1#1+B(&&JK:^

7%('d+%('6&D22I&'(&8#"#>'>%4

@%6&(#H'*#$%"'6&#&.'(9$%&#P"'(&H#"+#6&
1%('d+%('6&27I&'(&8#"#>'>%&8#"#&%P0'('"&>%6&
%PW'0%6&"'-'"'(1+#$%6&./6&"/8+$#.'(0'a&>%6&

19#>'6&6'&8+$'(&$'&-%".#&6+.9>0/('#&8%"&1#$#&
1%('d+B(&Z6'#(&'60#6&8'"6+60'(0'6&%&(%\R

Nota

Web y HTTP
HTTP Persistente

0+'.8%

Aplicación
Cliente

Aplicación
Servidora

Servicio
Transporte

fiable

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

Solicitud y 
descarga de 
un objeto

Solicitud y 
descarga de 
un objeto

Solicitud y 
descarga de 
un objeto

7+'""'&$'&>#&
1%('d+B(&8%"&
+(#10+H+$#$



A8>+1#1+B(&&JK:`

Web y HTTP
Mensajes HTTP (o HTTP_PDU)

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

• Petición HTTP4
• =(H+#$#&8%"&'>&1>+'(0'
• 2"#(68%"0#&+(-%".#1+B(&('1'6#"+#&ZD22IfI7)\&8#"#&6%>+1+0#"&9(&%PW'0%&$'>&

6'"H+$%"&ZD22Ife?\
• F'&1%.8%('&$'&1#"#10'"'6&AF7))&Z0'd0%&+(0'>+*+P>'\&

• Respuesta HTTP4
• =(H+#$#&8%"&'>&6'"H+$%"
• 2"#(68%"0#&6+&8"%1'$'&'>&%PW'0%&ZD22Ife?\&6%>+1+0#$%&8%"&'>&1>+'(0'&#$'./6&

$'&+(-%".#1+B(&$'&1%(0"%>&ZD22IfI7)\



m75{4&7#""+#*'K5'09"(&4&| "

m@C{4&@+('KC''$4&| (

@,('#&$'&8'0+1+B(
Z1%.#($%6&!=2a
IGF2a&D=A?\

@,('#6&$'
1#P'1'"#

| "&O&| (&#>&8"+(1+8+%
$'&9(#&>,('#&+($+1#(
'>&-+(#>&$'&>#6&>,('#6
$'&1#P'1'"#

A8>+1#1+B(&&JK;b

GET /index.html HTTP/1.1\r\n
Host: www-net.cs.umass.edu \r\n
User-Agent: Firefox/3.6.10\r\n
Accept: text/html,Aplicación/xhtml+xml\r\n
Accept-Language: en-us,en;q=0.5\r\n
Accept-Encoding: gzip,deflate\r\n
Accept-Charset: ISO-8859-1,utf-8;q=0.7\r\n
Keep-Alive: 115\r\n
Connection: keep-alive\r\n
\r\n

7#"/10'"&"'0%"(%K$' K1#""%
7#"/10'"&(9'H#K>,('#

Nota

e?&

Web y HTTP
Mensaje de Petición HTTP



• D%604&hostname (nombre servidor web). Obligatorio en HTTP 1.1
• e6'" KA*'(0 4&H'"6+B(f$'>f(#H'*#$%"
• A11'80Kxxx4&>+60#f$'f8"'-'"'(1+#6f8#"#fxxx
• 7%(('10+%(4&g''8 K#>+H'

• 7%(&ng''8 K#>+H'o&'>&1>+'(0'&6%>+1+0#&L9'&>#&1%('d+B(&6'#&8'"6+60'(0'R
• 7%(&o1>%6'o&6%>+1+0#",#&1%('d+B(&(%&8'"6+60'(0'R

Aplicación  2-41

Web y HTTP
Ejemplos de líneas de cabecera del cliente



PDU

A8>+1#1+B(&&JK;J

>,('#&$'
8'0+1+B(

PCI

UD 

UD

>,('#6&$'
1#P'1'"#

>,('#&'(
P>#(1%

19'"8%

V'0X%$ZD22I&3R3R\4&!=2a&IGF2a&D=A?a&Ie2a&?=@=2=

Web y HTTP
Mensaje de Petición HTTP: formato general



HTTP/1.0 (RFC-1945)
• !=2
• IGF2
• D=A?

• )$M(0+1%&#>&!=2a&6#>H%&
L9'&(%&6'&+(1>9O'&'>&
%PW'0%&'(&'>&19'"8%&$'&>#&
"'689'60#&Z6B>%&>#6&
1#P'1'"#6&
1%""'68%($+'(0'6\

HTTP/1.1 (RFC-2616)
• !=2
• IGF2
• D=A?
• Ie2
• ?=@=2=

Aplicación  2-43

Web y HTTP
Tipos de métodos



línea de estado
(!"#$#%#&#,
%'()*#+,-$.(# ,
/".-,+,-$.(# )

líneas de
cabecera

012345
ej: archivo
HTML pedido

A8>+1#1+B(&&JK;;

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=ISO-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 ...

UD

PCI

Web y HTTP
Mensaje de Respuesta HTTP

Códigos de estado habituales4&Jbb&Gvh&:b3&V%H'$&I'".#('(0>O h&
;bb&}#$ 5'L9'60 h&;b;&S%0C%9($h&<b<&D22I&]'"6+%(S%0F988%"0'$



• ?#0'4&-'1X#&Z'(&'>&L9'&6'&'(H,#&'>&.'(6#W'\
• @#60KV%$+-+'$4&-'1X#&Z'(&>#&L9'&'>&%PW'0%&6'&.%$+-+1B&8%"&_>0+.#&

H'Q\
• F'"H'"4&H'"6+B(f$'>f6'"H+$%"
• 7%(0'(0K2O8'4&0+8%f$'>f%PW'0%ZD2V@a&+.#*'(a&c\&
• 7%(0'(0K@'(*0X4&0#.#~%f$'>f19'"8%Z'(&PO0'6\&
• 7%(('10+%(4&g''8 K#>+H'

• 7%(&ng''8 K#>+H'o&'>&6'"H+$%"&1%(-+".#&#>&1>+'(0'&L9'&'6#&
1%('d+B(&6'"/&8'"6+60'(0'R&7%(&n1>%6'o&'6&>%&1%(0"#"+%R

• v''8 KA>+H'4&0+.'%90j 000a&.#d j (((
• =>&6'"H+$%"&1'""#"/&>#&1%('d+B(&8'"6+60'(0'&0"#6&000

6'*9($%6&$'&+(#10+H+$#$&%&0"#6&6%>+1+0#"6'&((( %PW'0%6&8%"&
$+1X#&1%('d+B(R

Aplicación  2-45

Web y HTTP
Ejemplos de líneas de cabecera del servidor



• 200 OK
I'0+1+B(&'d+0%6#, el %PW'0%&6%>+1+0#$%&H#&#&1%(0+(9#1+B(RRR

• 301 Moved Permanently
=>&%PW'0%&8'$+$%&6'&X#&.%H+$%&8'".#('(0'.'(0'R&F'&'68'1+-+1#&

'>&e5@&$'&>#&(9'H#&9P+1#1+B(&96#($%&>#&>,('#&$'&1#P'1'"#&n@%1#0+%(4o

• 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%>%&D22I

Aplicación  2-46

Web y HTTP
Ejemplos de códigos de estado en las 
respuestas del servidor



A8>+1#1+B(&&JK;i

Web y HTTP
Cookies: manteniendo “el estado”

V91X%6&6'"H+1+%6&E'P&96#(&1%%g+'6R&2+'('(&cuatro componentes4
3\ 1#P'1'"#&F'0K1%%g+'4&'(&'>&.'(6#W'&$'&"'689'60#

J\ 1#P'1'"#&7%%g+'4&'(&'>&.'(6#W'&$'&8'0+1+B(
:\ #"1X+H%&$'&1%%g+'6&#>.#1'(#$%&8%"&'>&'L9+8%&$'>&969#"+%&O&&

*'60+%(#$%&8%"&'>&(#H'*#$%"

;\ P#6'&$'&$#0%6&P#1gK'($ '(&'>&6'"H+$%"&E'P

=W'.8>%&$'&96%4

• I'$"%&6+'.8"'&#11'$'&#&)(0'"('0&$'6$'&69&I7
• ]+6+0#&9(#&0+'($#&%(>+('&Z'W4&A.#Q%(\&8%"&8"+.'"#&H'Q

• A>&>>'*#"&>#6&8'0+1+%('6a&'>&6'"H+$%"&1"'#4&
• e(&)?&_(+1%
• e(#&'(0"#$#&8#"#&'6#&)?&'(&>#&P#6'&$'&$#0%6&P#1gK'($



F'"H+$%"&$'
A.#Q%(

V'(6#W'&"'68R&(%".#>

V'(6#W'&"'68R&(%".#>

A>.#1M(&1%%g+'6

RRRO&3&6'.#(#&$'689M6

V'(6#W'&8'0R&S%".#>&•
cookie: 1678 #11+B(

'68'1,-+1#
$'&>#&1%%g+'

#11'6%

ebay 8734
V'(6#W'&8'0R&(%".#> Amazon 1"'#

'>&)?&3Ui^
8#"#&'>&969#"+%1"'#1+B(&'(0"#$#

V'(6#W'&"'68R&(%".#>&•
Set-cookie: 1678 

ebay 8734
amazon 1678

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

'68'1,-+1#
$'&>#&1%%g+'

#11'6%
ebay 8734
amazon 1678

}#1gK'($

A8>+1#1+B(&&JK;^

7>+'(0'&H+6+0#
A.#Q%(

Web y HTTP
Cookies: Manteniendo el estado. Ejemplo



Aplicación  2-49

Web y HTTP
Cookies: discusión

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

• #90%"+Q#1+B(

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

• .#(0'(+.+'(0%&$'&6'6+B(&$'&969#"+%&Z'W4&E'P.#+>\

7%%g+'6&O&>#&8"+H#1+$#$4

• >#6&1%%g+'6&8'".+0'(&#&>%6&6+0+%6&1%(%1'"&.91X%&6%P"'&0+

• 89'$'6&'60#"&$#($%&+(-%".#1+B(&8'"6%(#>&#&'6#6&8/*+(#64&'.#+>6a&
(%.P"'6a&'01RRR



7>+'(0'

Servidor 
Proxy

7>+'(0'

I'0
+1+B(&

D22I

5'689'60#&D22I

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

A8>+1#1+B(&&JK<b

Web y HTTP
Servidor Proxy (Caché de la Web)

GPW'0+H%&$'>&I"%dO4&6#0+6-#1'"&>#&8'0+1+B(&$'>&1>+'(0'&6+(&+(H%>91"#"&#>&6'"H+$%"&
E'P&%"+*+(#>R

• =>&I"%dO&0+'('&9(#&.'.%"+#&
1#1XM&1%(&8/*+(#6&E'PR

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

• =(0%(1'6&6'&'(H,#(&0%$#6&
>#6&8'0+1+%('6&D22I&#>&I"%dO
• F+&%PW'0%&'60/&'(&>#&

1#1XMa&6'&$'H9'>H'&'>&
%PW'0%&#>&1>+'(0'R

• F+&(%a&'>&8"%dO&6%>+1+0#&'>&
%PW'0%&#>&6'"H+$%"&
%"+*+(#>a&>%&$'H9'>H'&#>&
1>+'(0'&O&>%&*9#"$#&'(&>#&
1#1XM

I'0
+1+B(&

D22I

5'689'60#&D22I
I'0+1+B(&D22I

5'689'60#&D22I



A8>+1#1+B(&&JK<3

Web y HTTP
Más acerca del Proxy 

• =>&1#1XM&#10_#&1%.%&1>+'(0'&Z$'>&6'"H+$%"&%"+*+(#>\&O&1%.%&6'"H+$%"&
Z$'>&1>+'(0'\

• S%".#>.'(0'&6'&+(60#>#(&'(&>%6&)FI&Z9(+H'"6+$#$'6a&1%.8#~,#6a&)FI6
"'6+$'(1+#>'6\

• D#O&L9'&0'('"&'(&19'(0#&L9'&(%&6%>%&'>&I"%dO&0+'('&9(#&1#1XM&$'&
8/*+(#6R&El navegador del cliente también tiene una memoria caché.

¿Por qué es interesante?
• 5'$91'&'>&0+'.8%&$'&"'689'60#&$'&>#&8'0+1+B(&$'>&1>+'(0'
• 5'$91'&'>&0"/-+1%&$'&'(>#1'&$'&$#0%6&$'&9(#&+(60+091+B(

• I'".+0'&#&8"%H''$%"'6&n8'L9'~%6o&'(0"'*#"&$'&-%".#&'-+1+'(0'&>%6&
1%(0'(+$%6&Z#>*%&L9'&0#.P+M(&8'".+0'&IJI\



Proxy o
Navegador con caché

Servidor

Petición HTTP
If-modified-since:<fecha>

Respuesta HTTP
HTTP/1.0 304 Not Modified

F+&'>&%PW'0%&SG
-9'&.%$+-+1#$%

$'689M6&$'
m-'1X#{

Petición HTTP
If-modified-since:<fecha>

Respuesta HTTP
HTTP/1.0 200 OK

Last-modified:<fecha>
<data>

A8>+1#1+B(&&JK<J

s9'&'>&6'"H+$%"&E'P&(%&'(H,'&'>&%PW'0%&6+&'(&>#&>#&.'.%"+#&
1#1XM&X#O&9(#&H'"6+B(&#109#>+Q#$#&$'>&.+6.%

GPW'0+H%

F+&'>&%PW'0%&F€
-9'&.%$+-+1#$%

$'689M6&$'
m-'1X#{

Web y HTTP
GET Condicional

• =>&I"%dO&(o un navegador con 
caché)4&'68'1+-+1#&>#&-'1X#&$'&
>#&1%8+#&1#1X'#$#&'(&>#&
8'0+1+B(&D22I
If-modified-since: <date>

• F'"H+$%"4&'(&>#&"'689'60#&H#(&
1#P'1'"#6&Oc

#\&(%&H#&(+(*_(&%PW'0%&6+&>#&1%8+#&
(%&6'&X#&.%$+-+1#$%RRR&

HTTP/1.0 304 Not Modified

P\&%&P+'(&6'&'(H,#&'>&%PW'0%&6+&
'60/&.%$+-+1#$%a&W9(0%&1%(&>#&
-'1X#&$'&.%$+-+1#1+B(4

Last-modified:<fecha>



A8>+1#1+B(3K<:

Objetivos
• 7%(%1'"&L9M&'6&>#&1#8#&$'&

#8>+1#1+B(&$'>&.%$'>%&27IN)I&O&
'>&.%$'>%&GF)

• 7%(%1'"&#>*9(%6&8"%0%1%>%6&
P/6+1%6&$'&'60#&1#8#

• A1'"1#"(%6&#&>#&8"%*"#.#1+B(&
$'&>#&+(0'"-#Q&$'&#11'6%&#>&
6'"H+1+%&$'&0"#(68%"0'

Contenido
3R I"+(1+8+%6&$'&>#6&#8>+1#1+%('6&

'(&"'$

JR ?SF
:R T'P&O&D22I

4. Programación de la interfaz 
de acceso al servicio de 
transporte

Tema 2: La Capa de Aplicación

F%.' .#0'"+#>&1%8O"+*X0&3``UKJb3b
YRC&v9"%6'#($&vRTR&5%66a&A>>5+*X065'6'"H'$



A8>+1#1+B(&&JK<;

Programación de Sockets

GPW'0+H%
• A8"'($'"& 1B.%&6'&8"%*"#.#&9(#&#8>+1#1+B(&1>+'(0'N6'"H+$%"&L9'&6'&

1%.9(+L9'&96#($%&6%1g'06

F%1g'0&AI)

• F'&+(0"%$9W%&'(&}F?;R3&eS)•a&3`^3
• @%6&6%1g'06&6'&1"'#(a&96#(&O&>+P'"#(&$'&-%".#&'d8>,1+0#&8%"&>#6&#8>+1#1+%('6

• I#"#$+*.#&1>+'(0'N6'"H+$%"&

• ?%6&0+8%6&$'&6'"H+1+%64
• S%&-+#P>'a&%"+'(0#$%&#&$#0#*"#.#6&Ze?I\
• C+#P>'a&%"+'(0#$%&#&->9W%&$'&PO0'6&Z27I\

ks9M&'6&9(&6%1g'0l

• e(#&+(0'"-#Q&$'>&'L9+8%&>%1#>a&1"'#$#&8%"&9(#&#8>+1#1+B(&O&1%(0"%>#$#&8%"&'>&
FG&Z9(#&n89'"0#o\&8%"&>#&L9'&'>&8"%1'6%&$'&#8>+1#1+B(&89'$'&0#(0%&
'(H+#"N"'1+P+"&.'(6#W'6&#N$'6$'&%0"%6&8"%1'6%6&"'.%0%6&Z%&+(1>96%&>%1#>'6\R



A8>+1#1+B(&&JK<<

Transporte

Aplicación

Transporte

Aplicación

)(0'"('0

)(0'"-#Q&e69#"+% )(0'"-#Q&e69#"+%

?+")I&1>+'(0'a&89'"0%

F'"H+$%"

?+"&)I&6'"H+$%"a&89'"0%

7>+'(0'

Protocolo de aplicación

Laboratorio



A8>+1#1+B(JK<U

Objetivos
• 7%(%1'"&L9M&'6&>#&1#8#&$'&

#8>+1#1+B(&$'>&.%$'>%&27IN)I&O&
'>&.%$'>%&GF)

• 7%(%1'"&#>*9(%6&8"%0%1%>%6&
P/6+1%6&$'&'60#&1#8#

• A1'"1#"(%6&#&>#&8"%*"#.#1+B(&
$'&>#&+(0'"-#Q&$'&#11'6%&#>&
6'"H+1+%&$'&0"#(68%"0'

Contenido
3R I"+(1+8+%6&$'&>#6&#8>+1#1+%('6&

'(&"'$

JR ?SF
:R T'P&O&D22I

;R I"%*"#.#1+B(&$'&>#&+(0'"-#Q&$'&
#11'6%&#>&6'"H+1+%&$'&
0"#(68%"0'

Tema 2: La Capa de Aplicación



Contenidos

2'.#&34&5'$'6&$'&7%.890#$%"'6&'&)(0'"('0
2'.#&J4&7#8#&$'&A8>+1#1+B(
Tema 3: Capa de Transporte
2'.#&;4&7#8#&$'&5'$
2'.#&<4&7#8#&$'&=(>#1'&$'&?#0%6



=60#60"#(68#"'(1+#6X#( 6+$%'>#P%"#$#6#&8#"0+"$'&.#0'"+#>&1%(&1%8O"+*X0&L9'&I'#"6%(&
8%('&#&$+68%6+1+B($'>&8"%-'6%"#$%a&#&8#"0+"$'>&>+P"%4&
Y+.v9"%6'a&v'+0X&5%66&ZJb3b\R&7%.890'"&S'0E%"g+(*4&A&2%8&?%E(&A88"%#1Xa&<0X&'$+0+%(a&
=$R&I'#"6%(R&
A>*9(#6#109#>+Q#1+%('68'"0'('1'( #&>#&_>0+.#'$+1+B(4
Y+.&v9"%6'a&v'+0X&5%66&ZJb3i\R&5'$'6&$'&7%.890#$%"#64&e(&'(-%L9'&$'61'($'(0'a&i‚&
'$+1+B(a&=$R&I'#"6%(R&



Departamento de
Tecnología Electrónica

Redes de Computadores
Tema 2

@#&7#8#&$'&A8>+1#1+B(
EJERCICIOS



Ejercicio 1: ¿Verdadero o Falso?

#\&e(&969#"+%&6%>+1+0#&9(#&8/*+(#&E'P&L9'&1%(60#&$'&0'd0%&O&:&"'-'"'(1+#6&#&
+./*'('6R&I#"#&%P0'('"&'6#&8/*+(#a&'>&1>+'(0'&'(H,#&9(&.'(6#W'&$'&6%>+1+09$&O&
"'1+P'&19#0"%&.'(6#W'6&$'&"'689'60#R

P\&?%6&8/*+(#6&E'P&$+-'"'(0'6&ZEEER.+0R'$9N"'6'#"1XRX0.>&O&
EEER.+0R'$9N609$'(06RX0.>&\&6'&89'$'(&'(H+#"&#&0"#HM6&$'&>#&.+6.#&1%('d+B(&
8'"6+60'(0'R

1\&7%(&>#6&1%('d+%('6&(%&8'"6+60'(0'6&'(0"'&9(&(#H'*#$%"&O&9(&6'"H+$%"&$'&%"+*'(a&
9(&_(+1%&6'*.'(0%&27I&89'$'&0"#(68%"0#"&$%6&.'(6#W'6&$'&6%>+1+09$&D22I&
$+60+(0%6R

$\&@#&>,('#&$'&1#P'1'"#&n?#0'4o&$'>&.'(6#W'&$'&"'689'60#&D22I&+($+1#&19/($%&'>&
%PW'0%&-9'&.%$+-+1#$%&8%"&_>0+.#&H'QR

'\&@%6&.'(6#W'6&$'&"'689'60#&D22I&(9(1#&+(1>9O'(&9(&19'"8%&$'&.'(6#W'&H#1,%R

Aplicación - Problemas 2-60



Ejercicio 2: Aplicación-Transporte

e(&1>+'(0'&D22I&$'6'#&"'198'"#"&9(&$%19.'(0%&E'P&L9'&6'&'(19'(0"#&
'(&9(#&e5@&$#$#R&)(+1+#>.'(0'a&>#&$+"'11+B(&)I&$'>&6'"H+$%"&D22I&'6&
$'61%(%1+$#R
ks9M&8"%0%1%>%6&$'&>#&1#8#&$'&#8>+1#1+B(&O&$'&>#&1#8#&$'&0"#(68%"0'a&
#$'./6&$'&D22Ia&6%(&('1'6#"+%6&'(&'60'&'61'(#"+%l

Aplicación - Problemas  2-61



Ejercicio 3: Cabeceras Cliente HTTP

@#&6+*9+'(0'&1#$'(#&AF7))&X#&6+$%&1#809"#$#&19#($%&'>&(#H'*#$%"&'(H+#P#&9(&.'(6#W'&!=2&D22IR

5'68%($#&#&>#6&6+*9+'(0'6&19'60+%('6a&+($+1#($%&'(&L9'&8#"0'&$'>&.'(6#W'&!=2&D22I&6'&'(19'(0"#&>#&
"'689'60#&#&>#&19'60+B(4

#\&k79/>&'6&>#&e5@&$'>&$%19.'(0%&6%>+1+0#$%l

P\&ks9M&H'"6+B(&$'&D22I&6'&'60/&'W'190#($%&'(&'>&(#H'*#$%"l

1\&kF%>+1+0#&'>&(#H'*#$%"&9(#&1%('d+B(&8'"6+60'(0'&%&(%l

$\&k79/>&'6&>#&$+"'11+B(&)I&$'>&X%60&L9'&1%""'&'>&(#H'*#$%"l

'\&ks9M&0+8%&$'&(#H'*#$%"&'(H,#&'>&.'(6#W'l&kI%"&L9M&'6&('1'6#"+%&+($+1#"&'>&0+8%&$'&(#H'*#$%"&'(&'>&
.'(6#W'l

-\&k79/(0%6&PO0'6&%198#&>#&D22IfI?e&'(H+#$#&8%"&'>&1>+'(0'l

*\&k79/(0%6&PO0'6&$'&D22Ife?&0"#(68%"0#l
Aplicación - Problemas  2-62

NOTA: La anchura de las l’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;q =0.9, text/p
lain;q =0.8, image/ png , */*;q=0.5!"Accept - Language: en - us,en ;
q=0.5!"Accept - Encoding: zip,deflate !"Accept - Charset: ISO - 885
9- 1,utf - 8;q=0.7,*;q=0.7!"Connection: keep - alive !"!"
NOTA: ! es un retorno de carro y " es un fin de l’nea.



Ejercicio 4: Cabeceras Servidor HTTP
@#&6+*9+'(0'&1#$'(#&.9'60"#&>#&"'689'60#&$'H9'>0#&8%"&'>&6'"H+$%"&E'P&#>&.'(6#W'&$'>&8"%P>'.#&#(0'"+%"R

5'68%($#&#&>#6&6+*9+'(0'6&19'60+%('6a&+($+1#($%&'(&L9'&8#"0'&$'>&.'(6#W'&"'689'60#&D22I&6'&'(19'(0"#&>#&"'689'60#&#&>#&
19'60+B(4

#\&kD#&'(1%(0"#$%&'>&6'"H+$%"&'>&$%19.'(0%l&k=(&L9M&.%.'(0%&6'&69.+(+60"#&>#&"'689'60#&1%(&'>&$%1Rl

P\&k79/($%&-9'&.%$+-+1#$%&8%"&_>0+.#&H'Q&'>&$%19.'(0%l

1\&k79/(0%6&PO0'6&1%(0+'('&'>&$%19.'(0%&$'H9'>0%l

$\&k79/>'6&6%(&>%6&8"+.'"%6&<&PO0'6&$'>&$%19.'(0%&$'H9'>0%l

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

-\&k79/(0%6&PO0'6&$'&D22Ife?&0"#(68%"0#l

*\&k79/(0%6&PO0'6&%198#&>#&D22IfI?e&'(H+#$#&8%"&'>&6'"H+$%"l
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NOTA: La anchura de las l’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: Ò526c3 - f22 - a88a4c80Ó!"Accept - Ranges: bytes
!"Content - Length: 3874!"Keep - Alive: timeout=15, max=100!"Con
nection : keep - alive!"Content - Type: text/html; charset=ISO - 88
59- 1!"!"<!doctype html public Ò - //w3c// dtd html 4.0 transiti
onal // enÓ>!"<html>!"<head>!"<meta name=ÓGENERATORÓ content=Ó
Mozi lla /4.79 [en] (Windows NT 5.0; U) Netscape]Ó>!"< title >!"
</head>!" ...Aqu’ seguir’a el resto del documento HTML...
NOTA: ! es un retorno de carro y " es un fin de l’nea.



Ejercicio 5: Tiempo de transferencia (I)

F98%(*#&L9'&'(&69&(#H'*#$%"&X#1'&1>+1&'(&9(&H,(19>%&#&9(#&8/*+(#&E'PR&@#&
$+"'11+B(&)I&1%""'68%($+'(0'&#>&e5@&#6%1+#$%&(%&'60/&#>.#1'(#$#&'(&>#&
1#1XM&$'&69&X%60&>%1#>a&8%"&>%&L9'&'6&('1'6#"+%&"'#>+Q#"&9(#&P_6L9'$#&?SFR&
F98%(*#&L9'&'>&0+'.8%&$'&+$#&O&H9'>0#&Z522\&$'&>#&1%(69>0#&#>&6'"H+$%"&?SF&
'6&522?SF

F98%(*#&0#.P+M(&L9'&>#&8/*+(#&E'P&#6%1+#$#&1%(&'>&H,(19>%&'6&9(&
8'L9'~%&-+1X'"%&D2V@&Z>%&L9'&698%('&9(&0+'.8%&$'&0"#(6.+6+B(&
$'68"'1+#P>'\&O&L9'&(%&1%(0+'('&"'-'"'(1+#6&#&%0"%6&%PW'0%6R
F'#&522b '>&0+'.8%&522&'(0"'&'>&X%60&>%1#>&O&'>&6'"H+$%"&E'PR
¿Cuánto tiempo transcurre desde que el cliente hace clic en el vínculo 
hasta que recibe el objeto?
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Ejercicio 6: Tiempo de transferencia (II)

7%(0+(9#($%&1%(&'>&I"%P>'.#&<a&698%(*#&L9'&'>&#"1X+H%&P#6'&
D2V@&X#1'&"'-'"'(1+#&#&^&%PW'0%6&.9O&8'L9'~%6&L9'&6'&
'(19'(0"#(&'(&'>&.+6.%&6'"H+$%"R
?'68"'1+#($%&>%6&0+'.8%6&$'&0"#(6.+6+B(a&8#"#&1#"*#"&>#&8/*+(#&
E'P&1%.8>'0#a&¿cuánto 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 única conexión HTTP persistente?
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