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CACHE OR NO-CACHE

● In  Feb r u ar y  1 9 9 9 , it  is  es t im ated  th a t  th e  p u b licly  in d exab le  Web  
con ta in s  ap p r oxim ate ly  8 00  m illion  p ages , w h ich  is  m or e  th an  d ou b le  
th e ir  p r ev iou s  es t im ate  in  Decem b er  1 9 9 7  o f 3 2 0  m illion  p ages . A 
r ecen t  es t im ate  in  Ju ly  2 0 00  r ep or ted  th a t  th e  cu r r en t  s iz e  o f th e  Web  
is  2 .1  b illion  u n iq u e  p ages  an d  th e  gr ow th  r a te  is  7 .3  m illion  ad d it ion al 
Web  p ages  p e r  d ay .

● Du r in g th e  1 99 8  Wor ld  Cu p  b e tw een  Ap r il an d  Ju ly ,  th e  s ite  r ece iv ed  
1 ,3 5 2 ,8 04 ,1 0 7  r eq u es ts . Du r in g th e  co llect ion  p e r iod , th e r e  w er e  3 3  
d iffe r en t  Wor ld  Cu p  HTTP s e rv e r s  a t  fou r  geogr ap h ic  locat ion s : Par is , 
Fr an ce ; Plan o , Texas ; Hern d on , Virgin ia ; an d  San ta  Clar a , Ca lifo r n ia .  

● On  Mon d ay , Sep tem b er  1 8 , 2 0 00 , Oly m p ics .com  r ece iv ed  6 8 3  m illion  
h its .



World-Wide Wait

● In  th is  d ay  o f b road b an d  s p eed , on e  o f th e  m os t  com m on  en d - u s e r  
d es ir e s  is  fo r  m or e  s p eed . 

● Som e 3 0 + % o f on lin e  u s e r s  ar e  r e t r iev in g p ages  fr om  In te r n e t  cach es . 
-  as  o f Decem b er  1 0 , 1 9 9 9 , 1 7 .5 % o f u s e r s  ar e  acces s in g th e  Web  
b eh in d  p r oxy  s er v e r s  (b as ed  on   s am p le  o f 3 5 M u s e r s ).  Th is  
r ep res en ts  an  in creas e  o f ov er  1 5 % s in ce  Ap r il 1 9 9 9  (w h en  
ap p r oxim ate ly  1 5 % o f u s e r s  w er e  b eh in d  p roxies . 

● In  Ju ly  2 , 2 0 0 4 , Ak am ai h ad  DNS b r eak - d ow n  an d  th e  w or ld  
exp er ien ced  ou tage .



Internet cache 

● In te r n e t  cach e  (o r  r ev e r s e  p r oxy ) s to r es  an d  fo r w ar d s  con ten t  to  
u s er s . 

● Cach es  s to r e  p ages  an d  im ages , con ten t  ob jects  th a t  a r e  m os t ly  s ta t ic . 

● In te r es t in g p ages  ar e  d y n am ically  gen er a ted  an d  a r e  n o t  cach ed .

● Per s on a liz ed  p ages  a r e  d y n am ica lly  gen er a ted  an d  ar e  n o t  cach ed .



 Server-side caching 

● Scr ip t in g lan gu ages  lik e  Act iv e  Se r v e r  Pages  an d  Jav aSer v er  Pages  
n eed  to  b e  execu ted  s e r ia lly . 

● On  th e  s e rv e r - s id e , m an y  ap p lica t ion  s e rv er s  p e r fo r m  lim ited  cach in g 
o f tem p la tes , an d  HTML fr agm en ts , SQL q u er y  r es u lts .

● Zop e  u s es  d is k  cach in g, RAM cach in g, SQL cach in g an d  s t ill 
p e r fo r m an ce  is  an  is s u e  w h en  s ca lin g to  m as s iv e  t r affic .



External Caching Service

● Us in g Web  s e r v e r  p lu g- in  w ith  ESI 

● p r op r ie tar y  fr agm en t  acce le r a to r

● p r op r ie tar y  p age  cach e



Enter Edge-Side Includes

● Arou n d  2 0 01 , com p an ies  lik e  Ak am ai an d  Oracle  en d or s ed  an d  
im p lem en ted  ESI.

● ESI p r ov id es  ad d it ion a l w ay s  fo r  th e  p r ogr am m er  to  te ll In te r n e t  
cach es  (r a th e r  s op h is t ica ted  on es ) w h at  an d  h ow  to  cach e . 

● In s tead  o f cr ea t in g y ou r  ow n  exp en s iv e  w eb  fa rm , y ou  u s e  o th e r  
exp en s iv e  w eb  fa rm s  lik e  Ak am ai. 

● In  Ju ly  2 , 2 0 0 4 , Ak am ai h ad  DNS b r eak - d ow n  an d  th e  w or ld  
exp er ien ced  ou tage  b r in gin g d ow n  th e  exp en s iv e  w eb  fa r m s . Ak am ai 
b ecam e  a  s in gle  p o in t  o f fa ilu r e .









< table>
< tr>
< td co ls pan= ”2”>
< es i:try >
< es i:attem pt>
< es i:include  s rc= ”http:/ / m y s erv er/ new s ”
                     onerror= ”continue” / >
< / es i:attem pt>

< es i:except>
< !- - es i com m ented out e s i - - >
< / es i:except>
< / es i:try >
< / td> < / tr>
< / table>



 Squid and ESI

● In  2 00 2 , ESI d ev e lop m en t  on  Sq u id  w as  fu n d ed  b y  Zop e .

● In it ia l an d  "n as ty " p ar t  o f ESI im p lem en ta t ion  is  d on e .

● Sq u id  is  a  p op u lar  r ev e r s e  p r oxy  as  w e ll as  acce le r a to r . 

● Sq u id  is  u s ed  b y  n u m er ou s  fr ee  n e tw or k  o f cach es  s u ch  as  th e  
IRCach e  Mes h .



Squid – open-source caching software

● a  fu ll- fea tu r ed  Web  p roxy  cach e

● d es ign ed  to  r u n  on  Un ix  
s y s tem s          

● fr ee , op en - s ou rce  s o ftw ar e          

● th e  r es u lt  o f m an y  con tr ib u t ion s  
b y  u n p a id  (an d  p a id ) v o lu n teer s

● p r oxy in g an d  cach in g o f HTTP, 
FTP, an d  o th e r  URLs  

● p r oxy in g fo r  SSL         

● cach e  h ie r a r ch ies          

● ICP, HTCP, CARP, Cach e  Diges ts  

● t r an s p ar en t  cach in g         

● WCCP (Sq u id  v 2 .3  an d  ab ov e

● exten s iv e  acces s  con t r o ls          

● HTTP s e r v er  acce le r a t ion          

● SNMP         

● cach in g o f DNS look u p s  



Uncacheability

● Un cach eab ility  is  a  te r m  to  d es cr ib e  w h at  p o r t ion  o f 
y ou r  w eb  s it e  is  n o t  cach ab le . It  is  a ls o  a  facto r  to  
m u lt ip ly in to  y ou r  log cou n t  b ecau s e  h it s  r eco r d ed  
ar e  u n cach ed  h it s  d ir ect ly  b y  u s e r s  o r  In te r n e t  
cach es .

● Cach eab ility  t e s t



For ced  cach in g

r e fr e s h _p a t te r n  \ .gif$  10080  90%
r e fr es h _p a t te r n  \ .xm l$  10080  50%
r e fr es h _p a t te r n  \ .z ip $  10080  90%



ESI Language  Specification 1 .0  

Nam es p ace  -  h t tp :/ / w w w .ed ge- d e liv e r y .o r g/ es i/ 1 .0  

<esi:try> Invalid markup here < es i:a t t em p t>  
        < es i:in clu d e  ... >  
        Th is  lin e  is  v a lid  an d  w ill b e  p r oces s ed . 
    </esi:attempt> Invalid markup here 
< es i:excep t>  
        Th is  HTML lin e  is  v a lid  an d  w ill b e  p r oces s ed .
    </esi:except> Invalid markup here 

< / es i:t r y >  



ESI Language  Specification 1 .0  

< es i:in clu d e  s r c= "h t tp :/ / exam p le .com / 1 .h tm l"  
a lt= "h t tp :/ / b ak .exam p le .com / 2 .h tm l" 
on e r r o r = "con t in u e"/ >  

< es i:in clu d e  s r c= "h t tp :/ / exam p le .com /   
s ear ch ?q u er y = $(QUERY_STRING{q u er y })"/ >  

< es i:in lin e  n am e= "URI" fe tch ab le= "{y es  |  n o}">  
    fr agm en t  to  b e  s to r ed  w ith in  an  ESI p r oces s o r  
< / es i:in lin e>     Note  inline  is  no t av ailable  in Squid 3 .



ESI Language  Specification 1 .0  

< es i:ch oos e>  
    < es i:w h en  tes t= "$ (HTTP_COOKIE{gr ou p })
= = 'Ad v an ced '">  
        < es i:in clu d e  
s r c= "h t tp :/ / w w w .exam p le .com / ad v an ced .h tm l"/ >  
    < / es i:w h en >  
    < es i:w h en  tes t= "$ (HTTP_COOKIE{gr ou p })= = 'Bas ic 
Us er '">
        < es i:in clu d e  
s r c= "h t tp :/ / w w w .exam p le .com / b as ic.h tm l"/ >
    < / es i:w h en >  

    < es i:o th er w is e>  
        < es i:in clu d e  
s r c= "h t tp :/ / w w w .exam p le .com / n ew _u s er .h tm l"/ >  
    < / es i:o th e r w is e>
< / es i:ch oos e>  



ESI Language  Specification 1 .0  

< es i:t r y >  
    < es i:a t tem p t>
        < es i:com m en t  t ex t= "In clu d e  an  ad "/ >  
        < es i:in clu d e  
s r c= "h t tp :/ / w w w .exam p le .com / ad 1 .h tm l"/ >  
    < / es i:a t tem p t>
    < es i:excep t>  
        < es i:com m en t  t ex t= "Ju s t  w r ite  s om e HTML 
in s tead "/ >  
        < a  
h r e f= w w w .ak am ai.com > w w w .exam p le .com < / a>
    < / es i:excep t>  
< / es i:t r y >   



ESI Language  Specification 1 .0  

< es i:com m en t  t ex t= "th e  fo llow in g an im at ion  w ill h av e  
a   24  h r  TTL." / >  

< es i:in clu d e  
s r c= "h t tp :/ / w w w .exam p le .com / ad .h tm l"/ >  
< es i:r em ov e>  
  < a  
h r e f= "h t tp :/ / w w w .exam p le .com "> w w w .exam p le .com <
/ a>

< / es i:r em ov e>    



ESI Language  Specification 1 .0  

< es i:v ar s >
  < im g s r c= "h t tp :/ / w w w .exam p le .com / $
(HTTP_COOKIE{ty p e})/ h e llo .g if"/  >
< / es i:v a r s >  

< !- - es i  
  < p > < es i:v ar s > Hello , $ (HTTP_COOKIE{n am e})!
< / es i:v a r s > < / p >

- - >    



ESI Variables  

ESI 1 .0  s u p p or t s  th e  fo llow in g r ead - on ly  v ar iab les , 
w h ich  a r e  b as ed  on  th e   c lien t 's  HTTP r eq u es t  lin e  an d  
h ead er s : 

Var iab le  n am es  a r e  a lw ay s  u p p er cas e . To  r e fe r en ce  a  
v a r iab le , s u r r ou n d  th e   n am e w ith  p ar en th es is  an d  
ap p en d  a  d o lla r  s ign  ($ ). 

Fo r  exam p le : 

$ (HTTP_HOST)  



Variable  Subs tructure  Acces s   

By  d e fau lt , ESI v ar iab les  a r e  ev a lu a ted  in  a  s t r in g 
con text . How ev er , s om e th a t  r ep r es en t  m or e  com p lex  
d a ta  w ill m ak e  au tom at ica lly  p ar s ed  an d  ty p ed  d a ta   
av a ilab le . 

To  acces s  a  v ar iab le 's  s u b s t r u ctu r e , th e  v ar iab le  n am e 
s h ou ld  b e  ap p en d ed   w ith  b r aces  con ta in in g th e  k ey  
w h ich  is  b e in g acces s ed . Fo r  exam p le , 

$ (HTTP_COOKIE{u s er n am e}) 

-  Dict ion ar y , Lis t , Defau lt

 



ESI Expres s ions    

Con d it ion a l e lem en ts  u s e  exp r es s ion s  (in  th e ir  t e s t  
a t t r ib u tes ) to  d e te r m in e   h ow  to  ap p ly  th e  con ta in ed  
e lem en ts . Exp r es s ion s  con s is t  o f op er a to r s , v ar iab les   
an d  lit e r a ls , an d  ev a lu a te  to  t r u e  o r  fa ls e . 

Sin gle  q u o tes  a r e  u s ed  w ith in  an  exp r es s ion  to  d e lim it  
lit e r a ls . Fo r   exam p le , 

$ (HTTP_HOST) = =  'exam p le .com ' 

Wh ite s p ace  is  op t ion a l a r ou n d  a ll op e r a to r s , excep t  
h as  , w h ich  m u s t   b e  s u r r ou n d ed  b y  w h ites p ace . 

 



Edge  Architecture  Specification

Su r r oga te - Con t r o l: n o - s to r e , con ten t= "ESI/ 1 .0 " 

Su r r oga te - Con t r o l: m ax- age= 60 ;ab c, m ax- age= 300  

Su r r oga te - Con t r o l: con ten t= "ESI/ 1 .0 ";ab c,  
con ten t= "ESI- In lin e / 1 .0 ";d ef 

Su r r oga te - Con t r o l: m ax- age= 60 , n o - s to r e - r em ote ;ab c 

 



ESI Inv alidation Protoco l 1 .0  

ESI In v alid a t ion  p r o toco l a llow s  in v alid a t ion  o f ESI cach e  ob jects . Th is  
a llow s  flu s h in g cach ed  o b jects  a t  w ill.

Req u es t  Exam p le  

POST        / x- in v alid a te  HTTP/ 1 .0  
Au th or iz a t ion : Bas ic        aW5 2 YWxp ZGF0 b 3 I6 aW5 2 YWxp ZGF0 b 3 I=  
Con ten t - Len gth : 2 1 7  
< ?xm l        v e r s ion = "1 .0 " ?>  
< !DOCTYPE INVALIDATION SYSTEM        "in v a lid a t ion .d td ">  
< INVALIDATION VERSION= "WCS- 1 .0 ">  
< OBJECT>  
< BASICSELECTOR URI= "/ cach e .h tm " / >  
< ACTION        / >  
< / OBJECT>  
< / INVALIDATION>  

 



ESI Inv alidation Protoco l 1 .0  

Res p on s e  Exam p le  

HTTP/ 1 .1         2 0 0  OK 
Date : Su n ,        2 2  Ap r  2 0 01  0 7 :5 4 :0 9  GMT 
Allow :        GET, HEAD 
Serv er :        Web s e r v e r / 2 .0 .0 .0 .0  
Con ten t - Ty p e : t ext / h tm l 
Con ten t - Len gth : 2 8 4  
< ?xm l        v e r s ion = "1 .0 "?>  
< !DOCTYPE INVALIDATIONRESULT SYSTEM        "in v alid a t ion .d td ">  
< INVALIDATIONRESULT  VERSION= "WCS- 1 .0 ">  
< OBJECTRESULT>  
< BASICSELECTOR URI= "/ cach e .h tm " / >  
< RESULT        ID= "1 " STATUS= "SUCCESS " NUMINV= "1 "/ >  
< / OBJECTRESULT>  
< / INVALIDATIONRESULT>  

 



ESI Inv alidation Protoco l 1 .0  
Ad v an ced

URIPREFIX (r eq u ir ed ) , URIEXP , HOST , METHOD , BODYEXP , COOKIE  , 
HEADER  , OTHER  

Th e  ad v an ced  s e lecto r  is  m or e  s op h is t ica ted  th an   th e  b as ic s e lecto r . It s  
d es cr ip t iv e  cap ab ility  in  URLs  is  as  p ow er fu l as  r egu lar   exp r es s ion  it s e lf. 
In  fact , a  b as ic  s e lecto r  can  b e  exp r es s ed  in  th e  fo r m  of th e   ad v an ced  
s e lecto r . 

For  exam p le , s u p p os e  th e  URI in  b as ic  s e lecto r  is   " / p 1 / p 2 / p 3 / file .h tm  ", 
th en  in  th e  eq u iv alen t  ad v an ced   s e lecto r , th e  URIPREFIX is  " / p 1 / p 2 / p 3 /  
" an d  th e  URIEXP is  " ^ / p 1 / p 2 / p 3 / file .h tm $  ". If y ou  ch oos e  to  s p ecify  " / " 
fo r  th e   URIPREFIX, it  is  s t ill ok ay . Sin ce  th e  r egu la r  exp r es s ion  is  d on e  
again s t  th e   s e t  o f p age  ob jects  con ta in in g th e  com m on  URIPREFIX p ath  
p re fix , it  is  ob v iou s   th a t  th e  s m alle r  th e  s e t , th e  m or e  e fficien t  th e  
in v a lid a t ion . 

 



JESI -  Tags  for Edge- Side  Includes  in JSP 

< jes i:t em p la te>  
< jes i:in clu d e>  

< jes i:fr agm en t>  
< jes i:co d eb lo ck >  

< jes i:co n tr o l>  
< jes i:in v a lid a te>  

< jes i:p e r s on a liz a t ion >  

 



JESI -  Tags  for Edge- Side  Includes  in JSP 

< h tm l>

 < b od y >

   < jes i:in clu d e  p age= "s tock s .js p " flu s h = "t r u e" 
/ >

 < p >  

 < h r >  

   < jes i:in clu d e  p age= "/ w ea th e r .js p " 
flu s h = "t r u e" / >

 < p >  

 < h r >  

  < jes i:in clu d e  p age= "../ s a les .js p " flu s h = "t r u e" 
/ >

 < / b od y >  

< / h tm l>  

< %

  St r in g 
cu s tom er Id = Cook ieUt il.ge tCook ieVa lu e
(r eq u es t ,"cu s tom er id ");

  if (cu s tom er Id = = n u ll) {

    / /  s om e u n k n ow n  cu s tom er  

%>

    < jes i:in clu d e  p age= "gen er icw elcom e .js p " / >

< %

  }

  e ls e  {

    / /  a  k n ow n  cu s tom er ; t r y in g to  r e t r iev e  
r ecom m en d ed  p r od u cts  from  p r ofilin g

    Str in g r ecom m en d ed Prod u ct s Des cPages []
= Pr o fileUt il.ge tRecom m en d ed Pr od u cts Des cUR
L(cu s tom er Id );

    fo r  (in t  i= 0 ; 
i< r ecom m en d ed Pr od u cts Des cPages .len gth ; 
i+ + ) {

%>

    < jes i:in clu d e  p age= "< %
= recom m en d ed Pr od u cts Des cPages [i]%> " / >

< %

    }

  }

%>  



JESI -  Tags  for Edge- Side  Includes  in JSP 

 < h tm l>  
 < jes i:con t r o l  cach e= "n o" / >  
 < jes i:in clu d e  p age= "a .js p ?p 1= v 1"  / >  
 < h 3> h ello  ...< / h 3>  
 < jes i:in clu d e  p age= "b .js p " / >  
 < h 3> w or ld  ...< / h 3>  
 < jes i:in clu d e   p age= "c.js p ?p 1= v 2" 
cop y p aram = "tr u e" / >  
 < / h tm l>  

< jes i:tem p la te   exp ir a t ion = "3600">  
HTML # 1  
< % / /  s om e Jav a  cod e   go t  a lw ay s  execu ted  
Jav a- cod e- # 1  %>  
< jes i:fr agm en t   exp ir a t ion = "60">  
JSP cod e  b lock  # 1  
< / jes i:fr agm en t>  
HTML # 2  
< jes i:fr agm en t>  
JSP cod e  b lock  # 2  u s in g d efau lt   exp ir a t ion  
< / jes i:fr agm en t>  
HTML # 3  
< jes i:fr agm en t  exp ir a t ion = "600">  
JSP cod e  b lock   # 3  
< / jes i:fr agm en t>  
HTML # 4  
< / jes i:tem p la te>  



JESI -  Tags  for Edge- Side  Includes  in JSP 

1 . In v a lid a te  a  s in gle  ob ject  in  th e  d efau lt  ESI  
p r oces s o r : 
    < jes i:in v a lid a te
        < jes i:ob ject  u r i= "/ im ages / logo .gif"/ >
    < / jes i:in v a lid a te>  

2 . In v a lid a te  a ll  ob jects  in  th e  d efau lt  ESI 
p r oces s o r : 
    < jes i:in v a lid a te
        < jes i:ob ject  u r i= "/ " p r e fix= "y es "/ >
    < / jes i:in v a lid a te>  

3 . In v a lid a te  a  s in gle   ob ject  b u t  a llow  it  to  b e  
s e r v ed  s ta le  fo r  u p to  30  m in s : 
    < jes i:in v a lid a te
        < jes i:ob ject  u r i= "/ im ages / logo .gif" 
m axRem ov alDelay = "1800"/ >
    < / jes i:in v a lid a te>  
  4 . In v a lid a te  a   m u lt i- v er s ion  ob ject : 
    < jes i:in v a lid a te
        < jes i:ob ject  u r i= "/ p age .h tm ">
          < jes i:cook ie  n am e= "u s er _ty p e" 
v a lu e= "Cu s tom er "/ >
        < / ob ject>
    < / jes i:in v a lid a te>   



Zope  page  tem plate

es i_h ead er  – p y th on  s cr ip t

r eq u es t  =  con ta in er .REQUEST
RESPONSE =   r eq u es t .RESPONSE
RESPONSE.s e tHead er ('Su r roga te -
Con tr o l','m ax- age= 30+ 60 ,con ten t= "ESI/ 1 .0"')

Page  tem p la te

< tab le  ta l:d efin e= "d u m m y  
h e re / s e t_es i_h ead er " >  
< t r>
< td  co ls p an = "2">
< es i:t r y >
 < es i:a t tem p t>
   < es i:in clu d e
      s r c= "top .h tm l"
      t a l:a t t r ib u tes = "s r c s t r in g:$
{h er e / ab s o lu te_u r l}/ top .h tm l"
      on er r or = "con t in u e" / >
 < / es i:a t tem p t>

 < es i:excep t>
   < !- - es i
     Th is  s p o t  is  r es e r v ed  fo r  s om e th in g 
   - - >
 < / es i:excep t>
< / es i:t r y >
< / td > < / t r >
< t r> < td > es i tes t1< / td > < / t r >
< / tab le>



Reference
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