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In tro d u c c ió n  a  la s  
R e d e s  d e  

C o m p u ta d o ra s

C a p itu lo  2
C a p a  d e  A p lic a c ió n

No ta  a c e rc a  d e  la s  tra n s p a re n c ia s  d e l c u rs o :
E s ta s  tra n s p a re n c ia s  e s tá n  b a s a d a s  e n  e l s itio  w e b  q u e  
a c o m p a ñ a  e l lib ro ,  y
h a n  s id o  m o d ific a d a s  p o r lo s  d o c e n te s  d e l c u rs o .
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J. F  K u ro s e  a n d  K .W .  R o s s ,  A ll R ig h ts  R e s e rv e d
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C a p a  d e  A p lic a c ió n

1. P rin c ip io s  d e  a p lic a c io n e s  d e  re d

2. W e b  y  H T T P

3. F T P

4. e -m a il
S M T P ,  P O P 3 ,  IM A P

1. D NS

2. P 2 P

3. P ro g ra m a c ió n  d e  s o c k e ts  c o n  T C P

4. P ro g ra m a c ió n  d e  s o c k e ts  c o n  U D P
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C a p a  d e  A p lic a c ió n

� O b je tiv o s
� A s p e c to s  c o n c e p tu a le s  y  d e  im p le m e n ta c ió n  d e  

p ro to c o lo s  d e  a p lic a c ió n
� M o d e lo s  d e  c a p a  d e  tra n s p o rte
� P a ra d ig m a  c lie n te  s e rv id o r
� P a ra d ig m a  P 2 P  (p e e r to  p e e r)

� C o m p re n d e r p ro to c o lo s  d e  a p lic a c ió n  p o p u la re s
� H T T P
� F T P
� S M T P  / P O P 3  / IM A P
� D NS

� P ro g ra m a r a p lic a c io n e s  d e  re d
� A P I d e  s o c k e ts
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A p lic a c io n e s  d e  re d

� e -m a il
� W e b
� M e n s a je ría  in s ta n tá n e a
� lo g in  re m o to
� C o m p a rtir a rc h iv o s  p o r P 2 P
� Ju e g o s  e n  re d
� S tre a m in g  d e  v id e o  a lm a c e n a d o
� S tre a m in g  d e  v id e o  c o n fe re n c ia  e n  tie m p o  re a l
� V o z  s o b re  IP  (V o IP )
� P ro c e s a m ie n to  d is trib u íd o
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1 .     P rin c ip io s  d e  a p lic a c io n e s  d e  
re d

� A rq u ite c tu ra s  d e  a p lic a c io n e s
� C lie n te  s e rv id o r

� P 2 P  (p e e r to  p e e r)

� H ib rid a s  c lie n te  s e rv id o r / P 2 P
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A rq u ite c tu ra  H ib rid a

� S k y p e
� A p lic a c ió n  V o IP  (V o z  s o b re  IP ) P 2 P
� S e rv id o r c e n tra liz a d o ,  e n c u e n tra  la s  d ire c c io n e s  d e  

lo s  �p e e r� re m o to s
� C o n e x ió n  c lie n te -c lie n te  d ire c ta  (n o  in te rv ie n e  e l 

s e rv id o r)
� M e n s a je ría  in s ta n tá n e a

� C o n v e rs a c io n e s  e n tre  u s u a rio s  e s  P 2 P
� S e rv ic io  c e n tra liz a d o :  p re s e n c ia  d e  c lie n te s ,  

d e te c c ió n ,  lo c a liz a c ió n
� U s u a rio  s e  re g is tra  c o n  s e rv id o r c e n tra l
� U s u a rio  s e  c o n e c ta  c o n  s e rv id o r c e n tra l p a ra  e n c o n tra r 

c o n ta c to s
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C o m u n ic a c ió n  d e  p ro c e s o s

� P ro c e s o :  p ro g ra m a  e je c u tá n d o s e  e n  u n  e q u ip o  
 (h o s t)
� P ro c e s o  c lie n te :  p ro c e s o  q u e  in ic ia  la  c o m u n ic a c ió n
� P ro c e s o  s e rv id o r:  p ro c e s o  q u e  e s p e ra  la  

c o m u n ic a c ió n  d e  u n  p ro c e s o  c lie n te

� E n  u n  m is m o  e q u ip o ,  lo s  p ro c e s o s  u s a n  
c o m u n ic a c ió n  in te r-p ro c e s o s  (d e fin id a  p o r e l 
s is te m a  o p e ra tiv o )

� E n  d ife re n te s  e q u ip o s ,  lo s  p ro c e s o s  u s a n  
in te rc a m b io  d e  m e n s a je s
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S o c k e ts

� L o s  p ro c e s o s  
e n v ía n /re c ib e n  m e n s a je s  
a  tra v é s  d e l s o c k e t

� E l S o c k e t s e  p u e d e  
p e n s a r c o m o  u n a  p u e rta  
d e  c o m u n ic a c ió n
� E l p ro c e s o  q u e  e n v ía  d e ja  

m e n s a je s  e n  la  p u e rta
� C o n fía  e n  u n a  

in fra e s tru c tu ra  d e l o tro  
la d o  d e  la  p u e rta  q u e  s e  
e n c a rg a  d e  m a n e ja r y  
d e ja r e l m e n s a je  e n  e l 
s o c k e t d e l p ro c e s o  
re c e p to r

process

TCP with

buffers,
variables

socket

host or

server

process

TCP with

buffers,
variables

socket

host or

server

Internet

controlled by

app developer

controlled

by OS
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S o c k e ts

� D e l la d o  d e l p ro g ra m a d o r
� S e  p u e d e  e le g ir e l m é to d o  d e  tra n s p o rte

� S e  p u e d e n  fija r p a rá m e tro s  p a ra  e l m é to d o  d e  
tra n s p o rte
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Id e n tific a c ió n  d e  lo s  p ro c e s o s

� P a ra  re c ib ir m e n s a je s ,  e l p ro c e s o  d e b e  
te n e r u n  id e n tific a d o r

� E l e q u ip o  tie n e  u n a  ú n ic a  d ire c c ió n  IP  d e  
3 2  b its

� La  d ire c c ió n  IP  n o  e s  s u fic ie n te  p a ra  
id e n tific a r e l p ro c e s o ,  v a rio s  p ro c e s o s  
p u e d e n  e je c u ta rs e  e n  la  m is m a  m á q u in a
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Id e n tific a c ió n  d e  lo s  p ro c e s o s

� A d e m á s  d e  la  d ire c c ió n  IP  q u e  id e n tific a  e l 
e q u ip o ,  h a y  n úm e ro s  d e  p u e rto s  a s o c ia d o s  a  
c a d a  p ro c e s o
� E je m p lo :

� S e rv id o r H T T P :  p u e rto  8 0

� S e rv id o r S M T P  (E -m a il):  p u e rto  2 5

� E n v ia r m e n s a je  H T T P  p a ra  o b te n e r p á g in a  d e  
w w w . fin g . e d u . u y
� D ire c c ió n  IP :  1 64 . 7 3 . 3 2 . 3

� Nú m e ro  d e  p u e rto :  8 0
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P ro to c o lo  d e  c a p a  d e  a p lic a c ió n

� D e fin e
� T ip o  d e  m e n s a je s  in te rc a m b ia d o s

� E je m p lo :  re q u e s t,  re s p o n s e
� S in tá x is  d e  lo s  m e n s a je s

� Q u e  c a m p o s ,  p a rá m e tro s  y  c o m o  s o n  e n v ia d o s
� S e m á n tic a  d e  lo s  m e n s a je s

� Q u e  s ig n ific a  la  in fo rm a c ió n  e n  lo s  c a m p o s
� R e g la s  p a ra  c o m o  y  c u a n d o  u n  p ro c e s o  d e b e  e n v ia r y  o tro  re s p o n d e r a  lo s  

m e n s a je s
� P ro to c o lo s  d e  d o m in io  p ú b lic o

� D e fin id o s  e n  R F C  (R e q u e s t F o r C o m m e n ts )
� P e rm ite n  in te ro p e ra b ilid a d  e n tre  p ro c e s o s  d e  d ife re n te s  m á q u in a s
� E je m p lo s :  H T T P ,  S M T P

� P ro to c o lo s  p ro p ie ta rio s
� E je m p lo s :  S k y p e
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S e rv ic io s  d e  tra n s p o rte

� P é rd id a  d e  d a to s
� S e  p u e d e n  to le ra r p é rd id a s  (e j:  a u d io )
� No  s e  p u e d e n  to le ra r p é rd id a s  (e j:  tra n s fe re n c ia  d e  

a rc h iv o s )
� T ie m p o

� A lg u n a s  a p lic a c io n e s  re q u ie re n  q u e  n o  h a y a  re ta rd o s  
(d e la y ) e n  la s  tra n s fe re n c ia s  (e j:  V o IP )

� T a s a  d e  T ra n s fe re n c ia  E fe c tiv a (T ro u g h p u t)
� A lg u n a s  a p lic a c io n e s  re q u ie re n  u n a  g ra n  ta s a  d e  

tra n s fe re n c ia  e fe c tiv a  d e  d a to s  (e j:  v id e o )
� S e g u rid a d

� E n c rip ta c ió n  d e  lo s  d a to s
� In te g rid a d  d e  lo s  d a to s
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S e rv ic io s  d e  tra n s p o rte

A p lic a c ió n P é rd id a  d e  
da to s

Tra n s fe re n c ia  
(Th ro u g h p u t)

Se n s ib le  a  
re ta rdo s

Tra n s fe re n c ia  d e  
a rc h iv o s

No A d a p ta b le No

E-m a il No A d a p ta b le No

P á g in a s  w e b No A d a p ta b le No

Au d io /V id e o  e n  
lín e a

T o le ra n te A u d io :  5 k b p s  �  1 m b p s

V id e o :  1 0 k b p s  �  5 m b p s

S i

1 0 0  m s

Au d io /V id e o  
a lm a c e n a d o

T o le ra n te A u d io :  5 k b p s  �  1 m b p s

V id e o :  1 0 k b p s  �  5 m b p s

S i

1  �  5  s

Ju e g o s  
in te ra c tiv o s

T o le ra n te V a ria b le S i

1 0 0  m s

Me ns a je ría  
in s ta n tá n e a

No A d a p ta b le V a ria b le
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S e rv ic io s  d e  tra n s p o rte  e n  In te rn e t

� S e rv ic io s  T C P
� O rie n ta d o  a  c o n e x ió n :  h a y  u n  e s ta b le c im ie n to  p re v io  

e n tre  lo s  p ro c e s o s  c lie n te  y  s e rv id o r
� T ra n s p o rte  c o n fia b le :  lo s  d a to s  lle g a n  e n  fo rm a  

c o rre c ta
� C o n tro l d e  flu jo :  e l p ro c e s o  n o  e n v ía  m á s  d e  lo  q u e  

p u e d e  a c e p ta r e l re c e p to r
� C o n tro l d e  c o n g e s tió n :  m a n e ja  e l e n v ío  c u a n d o  la  re d  

e s ta  s o b re c a rg a d a
� No  p ro v e e

� C o n tro l d e  re ta rd o
� A s e g u ra  o  g a ra n tiz a  u n a  m ín im a  ta s a  d e  tra n s fe re n c ia
� S e g u rid a d
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S e rv ic io s  d e  tra n s p o rte  e n  In te rn e t

� S e rv ic io s  U D P
� T ra n s fe re n c ia  d e  d a to s  n o  c o n fia b le
� No  p ro v e e :

� E s ta b le c im ie n to  p re v io  d e  c o n e x ió n
� C o n fia b ilid a d
� C o n tro l d e  flu jo
� C o n tro l d e  c o n g e s tió n
� C o n tro l d e  re ta rd o
� G a ra n tía  d e  ta s a  d e  tra n s fe re n c ia
� S e g u rid a d

� P o r q u é  p ro v e e r s e rv ic io s  U D P
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S e rv ic io s  d e  tra n s p o rte  e n  In te rn e t 
y  a p lic a c io n e s

A p lic a c ió n P ro to c o lo  de  
a p lic a c ió n

P ro to c o lo  de  
tra n s p o rte

E-m a il S M T P  (R F C  2 82 1 ) T C P

Te rm in a l re m o ta T e ln e t (R F C  8 5 4 ) T C P

W eb H T T P  (R F C  2 6 1 6) T C P

Tra n s fe re n c ia  d e  
a rc h iv o s

F T P  (R F C  9 5 9 ) T C P

Mu ltim e d ia H T T P  (Y o u tu b e )

R T P  (R F C  1 8 8 9 )

T C P /U D P

Te le fo n ia  (V o IP ) S IP ,  R T P ,  S k y p e U D P

  21

2 .    W e b  y  H T T P

� C o n c e p to s
� P á g in a  W e b :  c o n te n e d o r d e  o b je to s

� H T M L (H y p e rte x t M a rk u p  La n g u a g u e )
� A p lic a c ió n
� M u ltim e d ia

� D o c u m e n to  H T M L c o n tie n e  re fe re n c ia s  a  o b je to s
� C a d a  o b je to  e s  id e n tific a b le  e n  la  re d  p o r u n a  

d ire c c ió n  U R L (U n ifo rm  R e s o u rc e  Lo c a to r)
� E je m p lo :  

h ttp : //w w w . fin g . e d u . u y /in c o /c u rs o s /re d e s c o m p /h o r
a rio s . p h p
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H T T P

� H T T P  (H y p e r T e x t T ra n s fe r 
P ro to c o l)
� P ro to c o lo  d e  a p lic a c ió n  d e  la  W e b
� M o d e lo  c lie n te  s e rv id o r

� C lie n te :  n a v e g a d o r q u e  re a liz a  
p e d id o s ,  re c ib e  o b je to s  
(p á g in a s  H T M L) y  lo s  m u e s tra

� S e rv id o r:  s e rv id o r W e b  e n v ía  
o b je to s  e n  re s p u e s ta  a  lo s  
p e d id o s

� P ro to c o lo  in te ro p e ra b le ,  v a rie d a d  
d e  n a v e g a d o re s  e n  d ife re n te s  
e q u ip o s /s is te m a s  o p e ra tiv o s ,  c o n  
v a rie d a d  d e  s e rv id o re s  W e b  e n  
d ife re n te s  e q u ip o s /s is te m a s  
o p e ra tiv o s

P C  ru n n in g
E x p lo re r

S e rv e r 
ru n n in g

A p a c h e  W e b
s e rv e r

M a c  ru n n in g
Na v ig a to r

H T T P  re q u e s t

H T T P  re
q u e s t

H T T P  re s p o n s e

H T T P  re
s p o n s e
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H T T P

� U tiliz a  T C P
� C lie n te  in ic ia  u n a  c o n e x ió n  T C P  (c re a  s o c k e t) a l s e rv id o r,  e n  e l p u e rto  

8 0
� S e rv id o r a c e p ta  u n a  c o n e x ió n  T C P  d e l c lie n te
� M e n s a je s  H T T P  s o n  in te rc a m b ia d o s  e n tre  c lie n te  y  s e rv id o r
� S e  c ie rra  la  c o n e x ió n  T C P

� P ro to c o lo  s in  e s ta d o
� E l s e rv id o r n o  m a n tie n e  in fo rm a c ió n  s o b re  lo s  p e d id o s  h e c h o s ,  

s im p le m e n te  re s p o n d e  a  c a d a  p e d id o  in d e p e n d ie n te m e n te
� O b s e rv a c ió n :

� P ro to c o lo s  c o n  e s ta d o ,  a u m e n ta  c o m p le jid a d
� S e  d e b e  m a n te n e r u n  e s ta d o ,  in fo rm a c ió n  s o b re  lo s  p e d id o s
� S i s e  in te rru m p e  e l p ro c e s a m ie n to  e n  c lie n te  o  s e rv id o r,  e l e s ta d o  p u e d e  s e r 

in c o n s is te n te  y  d e b e  s e r s o lu c io n a d o
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H T T P

� No  p e rs is te n te
� C a d a  o b je to  e s  e n v ia d o  e n  u n a  c o n e x ió n  T C P  

d ife re n te

� P e rs is te n te
� S e  e n v ía n  m ú ltip le s  o b je to s  e n  c a d a  c o n e x ió n  

T C P
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H T T P  No  p e rs is te n te

1. C lie n te  in ic ia  c o n e x ió n  T C P

2. C lie n te  e n v ía  p e d id o  H T T P  p o r e l 
s o c k e t T C P .  E l m e n s a je  in d ic a  
q u e  q u ie re  o b te n e r la  p á g in a  
W e b

3. C lie n te  H T T P  re c ib e  la  re s p u e s ta  
c o n  e l m e n s a je  c o n te n ie n d o  la  
p á g in a  H T M L q u e  re fe re n c ia  1 0  
im á g e n e s

4. S e  re p ite n  to d o s  lo s  p a s o s  p a ra  
la s  1 0  im á g e n e s

1. S e rv id o r H T T P  e s p e ra  c o n e x ió n  
e n  p u e rto  8 0

2. S e rv id o r H T T P  re c ib e  e l p e d id o  y  
g e n e ra  u n  m e n s a je  d e  re s p u e s ta  
q u e  c o n tie n e  e l o b je to  p e d id o

3. E l s e rv id o r H T T P  c ie rra  la  
c o n e x ió n  T C P
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H T T P  No  p e rs is te n te

� R T T  (R o u n d  T rip  T im e )
� T ie m p o  q u e  ta rd a  u n  p a q u e te  d e  

in fo rm a c ió n  e n  v ia ja r d e l c lie n te  
a l s e rv id o r y  v o lv e r

� T ie m p o  d e  re s p u e s ta
� 1  R T T  p a ra  in ic ia r c o n e x ió n  T C P
� 1  R T T  p a ra  re a liz a r e l p e d id o  

H T T P  y  re c ib ir la  re s p u e s ta
� T ie m p o  d e  tra n s fe re n c ia  d e l 

a rc h iv o
� T O T A L:  2R T T  + tra n s fe re n c ia

tim e  to  
tra n s m it 
file

in itia te  T C P
c o n n e c tio n

R T T

re q u e s t
file

R T T

file
re c e iv e d

time time
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H T T P  No  p e rs is te n te

� R e q u ie re  2  R T T  p o r c a d a  o b je to  d e  la  
p á g in a

� S o b re c a rg a  d e  s is te m a  y  re d  p o r 
c o n e x io n e s  T C P  e x tra s

� Na v e g a d o re s  s u e le n  a b rir c o n e x io n e s  
p a ra le la s  p a ra  o b te n e r o b je to s  
re fe re n c ia d o s
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H T T P  P e rs is te n te

� E l s e rv id o r d e ja  la  c o n e x ió n  a b ie rta  lu e g o  
d e  e n v ia r la  re s p u e s ta

� Lo s  m e n s a je s  s u b s e c u e n te s  e n tre  e l 
m is m o  c lie n te /s e rv id o r s o n  e n v ia d o s  p o r la  
m is m a  c o n e x ió n  a b ie rta

� E l c lie n te  e n v ía  p e d id o s  c u a n d o  e n c u e n tra  
o b je to s  re fe re n c ia d o s

� S e  u tiliz a  1  R T T  p a ra  to d o s  lo s  o b je to s

  29

M e n s a je s  H T T P

� D o s  tip o s  d e  m e n s a je s
� R e q u e s t (p e d id o )
� R e s p o n s e  (re s p u e s ta )

� H T T P  R e q u e s t
� A S C II p u e d e  s e r in te rp re ta d o
� E je m p lo :

G E T  /in c o /c u rs o s /re d e s c o m p /h o ra rio s . p h p  H T T P  1 . 1
H o s t:  w w w . fin g . e d u . u y
U s e r-a g e n t:  M o z illa /4 .0
C o n n e c tio n :  c lo s e
A c c e p t-la n g u a g e :  fr
__

R e tu rn  in d ic a  fin  d e  m e n s a je
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H T T P  R e q u e s t

M E T O D O _ U R L _ V E R S IO N C R LF

C A M P O : V A LO R C R LF

C A M P O : V A LO R C R LF

C R LF

C U E R P O  D E L M E NS A JE C R LF
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H T T P  E n tra d a  d e  F o rm u la rio s

� M é to d o  P o s t
� La s  p á g in a s  W e b  p u e d e n  te n e r fo rm u la rio s  d e  

in g re s o  d e  d a to s
� Lo s  d a to s  s o n  e n v ia d o s  a l s e rv id o r e n  e l c u e rp o  d e  

d a to s  d e l m e n s a je  H T T P
� M é to d o  U R L

� U s a  e l m é to d o  G E T
� La  in fo rm a c ió n  e s  e n v ia d a  e n  c a m p o s  U R L d e  la  

lín e a  d e l p e d id o  e n  fo rm a  d e  p a rá m e tro s
� E je m p lo :

� w w w . s itio w e b . c o m /b u s q u e d a n o m b re ?
v irg in ia & ju a n &m a rtin
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H T T P  M e to d o s

� H T T P /1 . 0
� G e t
� P o s t
� H e a d

� H T T P /1 . 1
� G e t
� P o s t
� H e a d
� P u t

� S u b e  u n  a rc h iv o  e n  e l c u e rp o  a  la  ru ta  e s p e c ific a d a  e n  e l c a m p o  
U R L

� D e le te
� B o rra  e l a rc h iv o  e s p e c ific a d o  e n  e l c a m p o  U R L
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H T T P  R e s p o n s e

HTTP/1.1 200 OK 

Connection close

Date: Thu, 06 Aug 1998 12:00:15 GMT 

Server: Apache/1.3.0 (Unix) 

Last-Modified: Mon, 22 Jun 1998 �... 

Content-Length: 6821 

Content-Type: text/html

 

datos ... 

s ta tu s  lin e
(c o d ig o  d e
e s ta d o  d e l
p ro to c o lo )

h e a d e r
 lin e s

d a to s ,  e j. ,  
a rc h iv o
H T M L
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H T T P  R e s p o n s e  c ó d ig o s  d e  e s ta d o

� 2 0 0  O K
� E l p e d id o  fu e  e x ito s o ,  e l o b je to  p e d id o  s e  e n c u e n tra  

m a s  a d e la n te  e n  e l m e n s a je
� 3 0 1  M o v e d  P e rm a n e n tly

� E l o b je to  p e d id o  fu e  m o v id o  a  u n a  n u e v a  U R L ,  
e s p e c ific a d a  lu e g o  e n  e l m e n s a je  e n  e l c a m p o  
Lo c a tio n

� 4 0 0  Ba d  R e q u e s t
� E l m e n s a je  d e  p e d id o  n o  fu e  e n te n d id o  p o r e l s e rv id o r

� 5 0 5  H T T P  V e rs io n  No t S u p p o rte d
� E l s e rv id o r n o  s o p o rta  la  v e rs io n  H T T P
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P ro b a n d o  u n  s e rv id o r H T T P

1 .  E je c u ta r T e ln e t a  u n  s e rv id o r H T T P

A b re  c o n e x ió n  T C P  a  p u e rto  8 0
E n  c is . p o ly . e d u .
C u a lq u ie r c o s a  q u e  s e  e s c rib a  e s  
A n v ia d a  a l p u e rto  8 0  e n  c is . p o ly . e d u

te ln e t w w w .p o ly .e d u  80

2 .  E s c rib ir p e d id o  GE T  H T T P  re q u e s t:
GET /c is /~ro s s / H TTP /1 .1
H o s t:  w w w .p o ly .e du

G E T  re q u e s t a l s e rv id o r H T T P

3 .  A n a liz a r la  re s p u e s ta  d e l s e rv id o r H T T P
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E s ta d o  d e l la d o  d e l s e rv id o r:  c o o k ie s

U tiliz a d a s  p o r m u c h o s  s itio s  W e b  
g ra n d e s

C o m p o n e n te s :

1 ) c o o k ie  h e a d e r lin e  o f H T T P  
re s p o n s e  m e s s a g e

2 ) c o o k ie  h e a d e r lin e  in  H T T P  
re q u e s t m e s s a g e

3 ) c o o k ie  file  k e p t o n  u s e r�s  
h o s t,  m a n a g e d  b y  u s e r�s  
b ro w s e r

4 ) b a c k-e n d  d a ta b a s e  a t W e b  
s ite

E x a m p le :

� S u s a n a  s ie m p re  a c c e d e  a  
In te rn e t d e  s u  P C

� V is ita  u n  s itio  d e  c o m e rc io  
e le c tró n ic o  (A m a zo n . c o m ) p o r 
p rim e ra  v e z

� C u a n do  u n  H T T P  re q u e s t lle g a  
a l s itio ,  e l s itio  c re a :

� ID  u n ic a

� E n tra d a  e n  la  b a s e  d e  
d a to s  p a ra  la  ID e n try  in  
b a c k e n d  d a ta b a s e  fo r ID
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C o o k ie s :  g u a rd a n  �e s ta d o � (c o n t. )
c lie n te s e rv id o r

h ttp  re s p o n s e

h ttp  re s p o n s e

c o o k ie  file

U n a  s e m a n a  d e s p u e s :

h ttp  re q u e s t
cookie: 1678 c o o k ie a c c e s o

ebay 8734
h ttp  re q u e s t

A m a zo n  c re a
ID

1 6 7 8  p a ra  u s u a rioC re a  
e n tra d a
    

h ttp  re s p o n s e  
Set-cookie: 1678 

ebay 8734

amazon 1678

h ttp  re q u e s t
cookie: 1678 c o o k ie -

a c c e s o
ebay 8734

amazon 1678

Ba s e  d e
 d a to s
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C o o k ie s  (c o n tin ú a )

In fo rm a c ió n  e n  la s  c o o k ie s :

� a u to riz a c ió n

� C a rrito s  d e  c o m p ra s

� re c o m e n d a c io n e s

� E s ta d o  d e  s e s ió n  d e l c lie n te  
(W e b  e -m a il)

C o o k ie s  y  p riv a c id a d :

� La s  c o o k ie s  p e rm ite n  a  lo s  
s itio s  te n e r in fo rm a c ió n  d e l 
c lie n te

� P u e d e  e n tra rs e  in fo rm a c ió n  
p e rs o n a l e n  lo s  s itio s

O b s e rv a c ió n

C o m o  s e  m a n tie n e  e l e s ta d o

� S e  m a n tie n e  e l e s ta d o  e n tre  e l q u e  e n v ía  y  
re c ib e  d u ra n te  v a ria s  tra n s a c c io n e s

� c o o k ie s :  lo s  m e n s a je s  h ttp  tra n s p o rta n  e l 
e s ta d o

  39

W e b  c a c h e s  (p ro x y  s e rv e r)

� C o n fig u ra c ió n  e n  e l 
n a v e g a d o r:  A c c e s o  
m e d ia n te  c a c h e

� Na v e g a d o r e n v ía  to d o s  lo s  
p e d id o s  a l c a c h e

� S i e l o b je to  s e  e n c u e n tra  
s e  d e v u e lv e  d e l c a c h e  

� S i n o  s e  e n c u e n tra  s e  
o b tie n e  d e l c lie n te  
o rin ig a l y  s e  d e v u e lv e  a l 
u s u a rio

O b je tiv o :  s a tis fa c e r e l p e d id o  d e l c lie n te  s in  in v o lu c ra r e l s e rv id o r o rig in a l

c lie n te

P ro x y
s e rv e r

c lie n te

H T T P  re
q u e s t

H T T P  re
s p o n s e

H T T P  re q u e s t H T T P  re q u e s t

o rig in  
s e rv e r

S e rv id o r 
o rig in a l 

H T T P  re s p o n s e H T T P  re s p o n s e
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M á s  s o b re  W e b  c a c h in g

� A c tú a  c o m o  c lie n te  y  
s e rv id o r

� T íp ic a m e n te  in s ta la d o  
p o r IS P  (u n iv e rs id a d ,  
e m p re s a ,  p ro v e e d o r 
re s id e n c ia l IS P )

P o r q u e  W e b  c a c h in g ?

� R e d u c e  tie m p o  d e  re s p u e s ta  
a l c lie n te

� R e d u c e  tra fic o  e n  la  
in s titu c ió n .

� H a b ilita  a  p ro v e d o o re s  c o n  
p o c o  c o n te n id o  a  b rin d a r m á s  
c o n te n id o  (ta m b ié n  lo  h a c e  
P 2 P )
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E je m p lo  C a c h in g
A s u m im o s

� T a m a ñ o  p ro m e d io  = 1 0 0 , 0 0 0  b its

� P e d id o s  p ro m e d io  a  lo s  
s e rv id o re s  o rig in a le s  = 1 5 /s e g

� R e ta rd o  d e l ro u te r a  u n  s e rv id o r 
o rig in a l y  d e  v u e lta   = 2  s e g

C o n s e c u e n c ia s

� U tiliza c ió n  d e  LA N = 1 5 %

� U tiliza c ió n  d e  e n la c e  = 1 0 0 %

� R e ta rd o  to ta l   = re ta rd o  In te rn e t 
+  re ta rd o  a c c e s o  +  re ta rd o  LA N  
=  2  s e g  +  m in u to s  +  m s

S e rv id o re s  o rig in a le s

p u b lic
 In te rn e t

in s titu tio n a l
n e tw o rk 1 0  M b p s  LA N

1 . 5  M b p s  
e n la c e

c a c h e
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C a c h in g  e x a m p le  (c o n t)

S o lu c io n  p o s ib le

� In c re m e n ta r a n c h o  d e  b a n d a  
d e l e n la c e  1 0  M b p s

c o n s e q u e n c e

� u tiliz a c ió n  LA N = 1 5 %

� U tiliz a c ió n  e n la c e  = 1 5 %

� R e ta rd o  to ta l   = re ta rd o  
In te rn e t +  re ta rd o  a c c e s o  +  
re ta rd o  LA N  =  2  s e g  +  m s  +  
m s  

� M e jo ra  c o s to s a

o rig in
s e rv e rs

p u b lic
 In te rn e t

in s titu tio n a l
n e tw o rk 1 0  M b p s  LA N

1 0  M b p s  
a c c e s s  lin k

in s titu tio n a l
c a c h e
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E je m p lo  C a c h in g  (c o n t)

P o s ib le  s o lu c ió n  c a c h e
� T a s a  d e  a c c e s o  0 . 4
C o n s e c u e n c ia s
� 4 0 %  d e  lo s  p e d id o s  s e  a tie n d e n  

c a s i d e  in m e d ia to
� 60 %  d e  lo s  p e d id o s  s o n  

s a tis fe c h o s  p o r e l s e rv id o r 
o rig in a l

� S e  re d u c e  u n  60%  e l u s o  d e l 
e n la c e ,  re s u lta n d o  e n  p o c o s  
re ta rd o s  (1 0  m s e c )

� R e ta rd o  to ta l   = re ta rd o  In te rn e t 
+  re ta rd o  a c c e s o  +  re ta rd o  LA N  
=  0 . 6*(2 . 0 1 ) s e g   +  0 . 4 *m s  < 
1 . 4  s

o rig in
s e rv e rs

p u b lic
 In te rn e t

in s titu tio n a l
n e tw o rk

1 0  M b p s  LA N

1 . 5  M b p s  
a c c e s s  lin k

in s titu tio n a l
c a c h e
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G E T  C o n d ic io n a l

� O b je tiv o :   n o  e n v ia r 
o b je to  s i e l c a c h e  tie n e  
u n a  v e rs ió n  a c tu a liz a d a

� c a c h e :  e s p e c ific a r la  
fe c h a  d e  la  c o p ia  e n  
H T T P  re q u e s t

If-m o d ifie d-s in c e : <d a te >

� s e rv e r:  re s p o n s e  n o  
c o n tie n e  o b je to  s i n o  fu e  
m o d ific a d o :  

H TTP /1 .0 304 No t Mo d ifie d

c a c h e s e rv e r

H T T P  re q u e s t m s g
If-modified-since: 

<date>

H T T P  re s p o n s e
HTTP/1.0 

304 Not Modified

o b je c t 
n o t 

m o d ifie d

H T T P  re q u e s t m s g
If-modified-since: 

<date>

H T T P  re s p o n s e
HTTP/1.0 200 OK

<data>

o b je c t 
m o d ifie d


