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this tutorial is about...

Åusing AOP and AspectJ to:
ïimprove the modularity of crosscutting concerns
Ådesign modularity

Åsource code modularity

Ådevelopment process

Åaspects are two things:
ïconcerns that crosscut [design level]

ïa programming construct [implementation level]
Åenables crosscutting concerns

to be captured in modular units

ÅAspectJ is:
ïis an aspect-oriented extension to JavaÊ that supports 

general-purpose aspect-oriented programming
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problems likeé

Åwhere is logging in org.apache.tomcat
ïred shows lines of code that handle logging 

ïnot in just one place

ïnot even in a small number of places

logging is not modularized
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problems likeé

/*

*  = = == == = == == = == == = == = == == = == == = == == = == == = == == = == == = == == = == == = == == = == =

*

*  T h e Ap a ch e S of tw a re  Li ce n se , V er si o n 1. 1

*

*  C o py ri g ht  ( c ) 19 9 9 T he  A p ac he  So ft w ar e F ou nd a ti on .   Al l  r ig h ts

*  r e se rv e d.

*

*  R e di st r ib ut i on  a n d u se  i n  s ou r ce  a n d bi n ar y f or ms ,  w it h  o r w it ho u t

*  m o di fi c at io n , ar e  p e rm it t ed  p r ov id e d th a t th e  f ol l ow in g  c on d it io n s

*  a r e me t :

*

*  1 .  R ed i st ri b ut io n s o f so u rc e c od e m us t r et ai n  t he  ab ov e  c op y ri gh t

*     n ot i ce , t hi s l is t  o f c on di t io ns  an d t he  f o ll ow i ng  d i sc la i me r.

*

*  2 .  R ed i st ri b ut io n s i n bi n ar y f or m m us t r ep ro d uc e t he  a b ov e c op yr i gh t

*     n ot i ce , t hi s l is t  o f c on di t io ns  an d t he  f o ll ow i ng  d i sc la i me r i n

*     t he  do cu m en ta t io n  a nd / or  o t he r m at er i al s p ro vi d ed  w i th  t h e

*     d is t ri bu t io n.

*

*  3 .  T he  en d - u se r d oc u me nt a ti on  in cl u de d w it h t he  r e di st r ib ut i on , i f

*     a ny ,  m us t  i nc l ud e  t he  fo ll o wi ng  ac kn o wl eg e me nt :

*        " Th is  pr od u ct  in cl u de s s of tw a re  d e ve lo p ed  b y  t he

*         Ap ac h e So f tw a re  F o un da t io n ( ht tp : // ww w .a pa c he .o r g/ ). "

*     A lt e rn at e ly , t hi s  a ck n ow le g em en t  m ay  ap pe a r in  th e s of tw a re

it se l f,

*     i f a nd  w h er ev e r s uc h t hi rd - pa rt y  a ck n ow le g em en t s no r ma ll y  a pp e ar .

*

*  4 .  T he  na me s  " Th e  J a ka rt a  P ro j ec t" ,  " To m ca t" ,  a nd  "A pa c he  S o ft wa r e

*     F ou n da ti o n"  m u st  no t b e us e d to  en do r se  o r  p ro m ot e p ro du c ts

de ri v ed

*     f ro m  t hi s  s of t wa r e wi t ho ut  pr io r  w ri t te n p er mi s si on .  F or  wr it t en

*     p er m is si o n,  p l ea s e co n ta ct  ap ac h e@ ap a ch e. o rg .

*

*  5 .  P ro d uc ts  de ri v ed  fr om  th is  so ft w ar e m ay  n o t be  ca ll e d "A p ac he "

*     n or  ma y " Ap ac h e"  ap pe a r in  th ei r  n am e s wi t ho ut  pr io r  w ri t te n

*     p er m is si o n of  th e  A pa c he  G r ou p.

*

*  T H IS  S O FT WA R E IS  PR O VI DE D  ̀ `A S  I S' '  A ND  AN Y E XP RE S SE D O R IM P LI ED

*  W A RR AN T IE S,  IN CL U DI N G,  B U T NO T  L IM I TE D T O,  T H E IM P LI ED  WA RR A NT IE S

*  O F  M ER C HA NT A BI LI T Y A ND  F I TN ES S  F OR  A PA R TI CU L AR  P U RP OS E  A RE

*  D I SC LA I ME D.   I N N O E VE NT  SH AL L  T HE  AP AC H E SO F TW AR E  F OU N DA TI O N OR

*  I T S CO N TR IB U TO RS  BE  LI AB L E FO R  A NY  DI RE C T,  I N DI RE C T,  I N CI DE N TA L,

*  S P EC IA L , EX E MP LA R Y,  OR  C O NS EQ U EN TI A L DA M AG ES  (I NC L UD IN G , BU T  N OT

*  L I MI TE D  T O,  PR OC U RE M EN T O F SU B ST IT U TE  G O OD S O R SE R VI CE S ; LO S S OF

*  U S E,  D A TA , O R PR O FI T S;  O R  B US I NE SS  IN TE R RU PT I ON ) H OW EV E R CA U SE D A ND

*  O N  A NY  TH EO R Y OF  LI A BI LI T Y,  W H ET HE R  I N C ON TR A CT , S TR IC T  L IA B IL IT Y ,

*  O R  T OR T  ( IN C LU DI N G N EG LI G EN CE  OR  O T HE RW I SE ) A RI SI N G IN  AN Y W AY  O U T

*  O F  T HE  US E O F TH I S S OF TW A RE , E VE N I F AD V IS ED  OF  T H E PO S SI BI L IT Y O F

*  S U CH  D A MA GE .

*  = = == == = == == = == == = == = == == = == == = == == = == == = == == = == == = == == = == == = == == = == =

*

*  T h is  s o ft wa r e co n si s ts  o f  v ol u nt ar y  c on t ri bu t io ns  ma de  by  m a ny

*  i n di vi d ua ls  on  b e ha l f of  th e A pa ch e  S of t wa re  Fo un d at io n .  F o r mo r e

*  i n fo rm a ti on  on  t h e A pa ch e  S of t wa re  Fo un d at io n , pl e as e s ee

*  < h tt p: / /w ww . ap ac h e. o rg /> .

*

*  [ A dd it i on al  no ti c es ,  i f r eq ui r ed  b y  p ri o r li c en si n g co n di ti o ns ]

*

* /

pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t or g .a pa c he .t o mc a t. co r e. *;

im po r t or g .a pa c he .t o mc a t. ut i l. St r in gM a na ge r ;

im po r t ja v a. io . *;

im po r t ja v a. ne t .* ;

im po r t ja v a. ut i l. *;

im po r t ja v ax .s e rv le t .* ;

im po r t ja v ax .s e rv le t .h t tp .* ;

/* *

*  C o re  i m pl em e nt at i on  of  a n  a pp l ic at i on  l e ve l s es si o n

*

*  @ a ut ho r  J am e s Du n ca n  D av i ds on  [d un c an @e n g. su n .c om ]

*  @ a ut ho r  J as o n Hu n te r  [ jc h @e ng . su n. c om ]

*  @ a ut ho r  J am e s To d d [ go nz o @e ng . su n. c om ]

* /

pu bl i c cl a ss  A p pl ic a ti o nS es s io n i mp le m en ts  Ht tp S es si o n {

p ri va t e St r in gM a na g er  s m  =

S t ri ng M an ag e r. g et Ma n ag er ( "o rg . ap ac h e. to m ca t. s es si o n" );

p ri va t e Ha s ht ab l e v al ue s  =  n e w Ha s ht ab l e( );

p ri va t e St r in g i d;

p ri va t e Se r ve rS e ss i on  s e rv er S es si o n;

p ri va t e Co n te xt  co n te xt ;

p ri va t e lo n g cr e at i on Ti m e = S ys te m .c ur r en tT i me Mi l li s( ) ;;

p ri va t e lo n g th i sA c ce ss T im e =  c re a ti on T im e;

p ri va t e lo n g la s tA c ce ss e d = c re at i on Ti m e;

p ri va t e in t  i na c ti v eI nt e rv al  = - 1 ;

p ri va t e bo o le an  va l id  =  tr ue ;

A pp li c at io n Se ss i on ( St ri n g id ,  S er v er Se s si on  se rv e rS es s io n,

C o nt ex t  c on t ex t ) {

t h is .s e rv er S es s io n =  s er v er Se s si on ;

t h is .c o nt ex t  =  co nt e xt ;

t h is .i d  =  i d ;

t h is .i n ac ti v eI n te rv a l = c on te x t. ge t Se ss i on Ti m eO ut ( );

i f  ( th i s. in a ct i ve In t er va l  ! = - 1)  {

th i s. in a ct i ve In t er va l  * = 6 0;

}

}

S er ve r Se ss i on  g e tS e rv er S es si o n( ) {

r e tu rn  se rv e rS e ss io n ;

}

/ **

* Ca l le d b y co n te x t wh e n re q ue st  co me s  i n s o th a t ac c es se s  a nd

* in a ct iv i ti es  ca n  b e d ea lt  wi th  ac co r di ng l y.

*/

v oi d a cc es s ed ()  {

/ /  s et  la st  ac c es se d  t o t hi sA c ce ss T im e a s it  wi ll  be  l e ft  o v er

/ /  f ro m  t he  pr e vi ou s  a cc e ss

l a st Ac c es se d  =  th is A cc es s Ti me ;

t h is Ac c es sT i me  = Sy s te m. c ur re n tT im e Mi ll i s( );

v a li da t e( );

}

v oi d v al id a te ()  {

/ /  i f w e ha v e a n in a ct iv e  i nt e rv al ,  c he c k to  se e i f we ' ve  e x ce e de d i t

i f  ( in a ct iv e In t er va l  ! = - 1)  {

in t  t hi s In t er va l  =

( in t )( S ys te m .c ur r en tT i me Mi l li s( )  - l a st Ac c es se d ) / 1 00 0 ;

if  (t hi s In t er va l  >  i n ac ti v eI nt e rv al )  {

i nv a li d at e( ) ;

}

}

}

/ / HT T P SE S SI ON  IM P LE ME N TA TI O N ME T HO DS

p ub li c  S tr i ng  g e tI d ()  {

i f  ( va l id ) {

re t ur n i d;

}  el se  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

}

p ub li c  l on g  g et C re a ti on T im e( )  {

i f  ( va l id ) {

re t ur n c re a ti on T im e;

}  el se  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

}

/ **

*

* @d e pr ec a te d

*/

p ub li c  H tt p Se ss i on C on te x t ge t Se ss i on Co n te xt ( ) {

r e tu rn  ne w S es s io nC o nt ex t Im pl ( );

}

p ub li c  l on g  g et L as t Ac ce s se dT i me ()  {

i f  ( va l id ) {

re t ur n l as t Ac ce s se d;

}  el se  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

}

pu bl i c vo i d in v al id a te ( ) {

s e rv er S es si o n. r em ov e Ap pl i ca ti o nS es s io n( c on te x t) ;

/ /  r em o ve  e v er y th in g  i n t he  s e ss io n

E n um er a ti on  en u m = v al ue s .k ey s () ;

w h il e ( en um . ha s Mo re E le me n ts () )  {

St r in g n am e  =  ( S tr in g )e nu m .n ex t El em e nt () ;

re m ov eV a lu e (n am e );

}

v a li d =  f al s e;

}

p ub li c  b oo l ea n i sN e w( ) {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

i f  ( th i sA cc e ss T im e = = cr e at io n Ti me )  {

re t ur n t ru e ;

}  el se  {

re t ur n f al s e;

}

}

/* *

* @d e pr ec a te d

*/

p ub li c  v oi d  p ut V al u e( St r in g n am e,  Ob je c t va l ue ) {

s e tA tt r ib ut e (n a me , v al ue ) ;

}

p ub li c  v oi d  s et A tt r ib ut e (S tr i ng  n a me , O bj ec t  v al u e)  {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

i f  ( na m e ==  nu l l)  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . va lu e .i ae " );

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n( m sg );

}

r e mo ve V al ue ( na m e) ;  //  r e mo ve  an y e xi st i ng  b i nd in g

i f  ( va l ue  ! =  n u ll  & &  v al u e in s ta nc e of  H t tp Se s si on B in di n gL is t en e r)  {

Ht t pS es s io n Bi nd i ng Ev e nt  e  =

n ew  Ht t pS es s io nB i nd in g Ev en t (t hi s , na m e) ;

(( H tt pS e ss i on Bi n di ng L is te n er )v a lu e) . va lu e Bo un d (e );

}

v a lu es . pu t( n am e , va l ue );

}

/ **

* @d e pr ec a te d

*/

p ub li c  O bj e ct  g e tV a lu e( S tr in g  n am e ) {

r e tu rn  ge tA t tr i bu te ( na me ) ;

}

p ub li c  O bj e ct  g e tA t tr ib u te (S t ri ng  na me )  {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

i f  ( na m e ==  nu l l)  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . va lu e .i ae " );

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n( m sg );

}

r e tu rn  va lu e s. g et (n a me );

}

/ **

* @d e pr ec a te d

*/

p ub li c  S tr i ng []  ge t Va lu e Na me s ()  {

E n um er a ti on  e =  g et A tt ri b ut eN a me s( ) ;

V e ct or  na me s  =  ne w V ec to r () ;

w h il e ( e. ha s Mo r eE le m en ts ( ))  {

na m es .a d dE l em en t (e .n e xt El e me nt ( )) ;

}

S t ri ng [ ] va l ue N am es  = ne w  S tr i ng [n a me s. s iz e( ) ];

n a me s. c op yI n to ( va lu e Na me s );

r e tu rn  va lu e Na m es ;

}

p ub li c  E nu m er at i on  ge tA t tr ib u te Na m es ()  {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

H a sh ta b le  v a lu e sC lo n e = ( Ha sh t ab le ) va lu e s. cl o ne () ;

r e tu rn  (E nu m er a ti on ) va lu e sC lo n e. ke y s( );

}

/ **

* @d e pr ec a te d

*/

p ub li c  v oi d  r em o ve V al ue ( St ri n g na m e)  {

r e mo ve A tt ri b ut e (n am e );

}

p ub li c  v oi d  r em o ve A tt ri b ut e( S tr in g  n am e ) {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

i f  ( na m e ==  nu l l)  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . va lu e .i ae " );

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n( m sg );

}

O b je ct  o = v al u es .g e t( na m e) ;

i f  ( o i ns ta n ce o f Ht t pS es s io nB i nd in g Li st e ne r)  {

Ht t pS es s io n Bi nd i ng Ev e nt  e  =

n ew  Ht t pS es s io nB i nd in g Ev en t (t hi s ,n am e );

(( H tt pS e ss i on Bi n di ng L is te n er )o ) .v al u eU nb o un d( e );

}

v a lu es . re mo v e( n am e) ;

}

p ub li c  v oi d  s et M ax I na ct i ve In t er va l (i nt  in te r va l)  {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

i n ac ti v eI nt e rv a l = i nt er v al ;

}

p ub li c  i nt  ge tM a xI n ac ti v eI nt e rv al ( ) {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

r e tu rn  in ac t iv e In te r va l;

}

}

// -- - -- -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- - --

ApplicationSession
pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t ja v a. io . IO Ex c ep t io n;

im po r t ja v a. io . Ob je c tI n pu tS t re am ;

im po r t ja v a. io . Ob je c tO u tp ut S tr ea m ;

im po r t ja v a. io . Se ri a li z ab le ;

im po r t ja v a. ut i l. En u me r at io n ;

im po r t ja v a. ut i l. Ha s ht a bl e;

im po r t ja v a. ut i l. Ve c to r ;

im po r t ja v ax .s e rv le t .S e rv le t Ex ce p ti on ;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on ;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on B in di n gE ve n t;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on B in di n gL is t en er ;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on C on te x t;

im po r t or g .a pa c he .t o mc a t. ca t al in a .* ;

im po r t or g .a pa c he .t o mc a t. ut i l. St r in gM a na ge r ;

/* *

*  S t an da r d im p le me n ta t io n o f th e  < b> S es si o n< /b >  

in te r fa ce .   Th i s ob j ec t  i s

*  s e ri al i za bl e , so  th a t it  ca n b e st o re d i n 

pe rs i st en t  s to r ag e o r t ra ns f er re d

*  t o  a  d i ff er e nt  J V M f or  d i st ri b ut ab l e se s si on  

su pp o rt .

*  < p >

*  < b >I MP L EM EN T AT IO N  N O TE </ b >:   A n in s ta nc e  o f t hi s 

cl as s  r ep r es en t s bo t h t he

*  i n te rn a l (S e ss io n ) a nd  a p pl ic a ti on  le ve l  

(H tt p Se ss i on ) v ie w o f t he  s e ss io n .

*  H o we ve r , be c au se  th e  c la s s it s el f i s no t  d ec l ar ed  

pu bl i c,  J a va  l o gi c o ut s id e

*  o f  t he  <c od e >o rg . ap a ch e. t om ca t .s es s io n< / co de >  

pa ck a ge  c a nn ot  ca st  an

*  H t tp Se s si on  vi ew  of  th is  in st a nc e b ac k t o a 

Se ss i on  v i ew .

*

*  @ a ut ho r  C ra i g R.  Mc C la na h an

*  @ v er si o n $R e vi si o n:  1. 2 $  $ Da t e:  2 0 00 /0 5 /1 5 

17 :5 4 :1 0 $

* /

fi na l  c la s s St a nd ar d Se s si on

i mp le m en ts  Ht tp S es s io n,  Se ss i on  {

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- -

-- -- - -- -- - -- - C on st r uc t or s

/ **

* Co n st ru c t a n ew  Se ss i on  a s so ci a te d w it h t he  

sp ec i fi ed  Ma na g er .

*

* @p a ra m m an ag e r T he  m a na ge r  w it h  w hi c h th i s 

Se ss i on  i s  a ss o ci at e d

*/

p ub li c  S ta n da rd S es s io n( M an ag e r ma n ag er )  {

s u pe r( ) ;

t h is .m a na ge r  =  ma na g er ;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- -

-- -- - -- I n st an c e Va r ia b le s

/ **

* Th e  c ol l ec ti o n o f us e r da t a at t ri bu t es  

as so c ia te d  w it h  t hi s  S e ss io n .

*/

p ri va t e Ha s ht ab l e a tt ri b ut es  = ne w  H as h ta bl e () ;

/ **

* Th e  t im e  t hi s  s e ss io n  w as  cr ea t ed , i n 

mi ll i se co n ds  s i nc e m id n ig ht ,

* Ja n ua ry  1,  1 9 70  GM T.

*/

p ri va t e lo n g cr e at i on Ti m e = 0 L;

/ **

* Th e  s es s io n i de n ti fi e r of  th is  Se ss i on .

*/

p ri va t e St r in g i d =  n ul l ;

/ **

* De s cr ip t iv e i nf o rm at i on  d e sc ri b in g t hi s 

Se ss i on  i m pl em e nt at i on .

*/

p ri va t e st a ti c f in a l St r in g i nf o =  

"S ta n da rd S es si o n/ 1. 0 ";

/ **

* Th e  l as t  a cc e ss e d ti m e fo r  t hi s  S es s io n.

*/

p ri va t e lo n g la s tA c ce ss e dT im e  =  c r ea ti o nT im e ;

/ **

* Th e  M an a ge r w it h  w hi c h th i s Se s si on  is  

as so c ia te d .

*/

p ri va t e Ma n ag er  ma n ag er  = nu l l;

/ **

* Th e  m ax i mu m t im e  i nt e rv al ,  i n s ec on d s,  b e tw ee n  

cl ie n t re q ue st s  b ef o re

* th e  s er v le t c on t ai ne r  m ay  in va l id at e  t hi s  

se ss i on .  A ne g at iv e  t i me

* in d ic at e s th a t t he  s e ss io n  s ho u ld  n e ve r t im e 

ou t.

*/

p ri va t e in t  m ax I na c ti ve I nt er v al  =  - 1 ;

/ **

* Fl a g in d ic at i ng  wh et h er  t h is  s e ss io n  i s n ew  o r  

no t.

*/

p ri va t e bo o le an  is N ew  =  tr ue ;

/ **

* Fl a g in d ic at i ng  wh et h er  t h is  s e ss io n  i s v al id  

or  n o t.

*/

p ri va t e bo o le an  is V al id  = fa l se ;

/ **

* Th e  s tr i ng  m a na g er  f o r th i s pa c ka ge .

*/

p ri va t e St r in gM a na g er  s m  =

St ri n gM an a ge r. g et Ma n ag e r( "o r g. ap a ch e. t om ca t .s es s io n" )

;

/ **

* Th e  H TT P  s es s io n  c on t ex t a ss oc i at ed  wi th  th is  

se ss i on .

*/

p ri va t e st a ti c H tt p Se ss i on Co n te xt  se ss i on Co n te xt  

= nu l l;

/ **

* Th e  c ur r en t a cc e ss ed  ti me  fo r t hi s s es si o n.

*/

p ri va t e lo n g th i sA c ce ss e dT im e  =  c r ea ti o nT im e ;

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- -

-- -- - -- S e ss io n  P ro p er t ie s

/ **

* Se t  t he  cr ea t io n  t im e  f or  th is  se ss i on .  Th is  

me th o d is  ca ll e d by  th e

* Ma n ag er  wh en  an  ex is t in g S es si o n in s ta nc e  i s 

re us e d.

*

* @p a ra m t im e T he  ne w c re at i on  t i me

*/

p ub li c  v oi d  s et C re a ti on T im e( l on g t im e)  {

t h is .c r ea ti o nT i me  =  ti me ;

t h is .l a st Ac c es s ed Ti m e = t im e;

t h is .t h is Ac c es s ed Ti m e = t im e;

}

/ **

* Re t ur n t he  s e ss i on  i d en ti f ie r f or  t h is  

se ss i on .

*/

p ub li c  S tr i ng  g e tI d ()  {

r e tu rn  (t hi s .i d );

}

/ **

* Se t  t he  se ss i on  id en t if ie r  f or  th is  se ss i on .

*

* @p a ra m i d Th e  n e w se s si on  id en t if ie r

*/

p ub li c  v oi d  s et I d( S tr in g  i d)  {

i f  ( (t h is .i d  ! =  n ul l ) &&  (m an a ge r ! = nu l l)  & &

(m an a ge r i ns t an ce o f Ma n ag er B as e) )

(( M an ag e rB a se ) m an ag e r) .r e mo ve ( th is ) ;

t h is .i d  =  i d ;

i f  ( (m a na ge r  ! =  n ul l ) &&  (m an a ge r i ns ta n ce of  

Ma na g er Ba s e) )

(( M an ag e rB a se ) m an ag e r) .a d d( th i s) ;

}

/ **

* Re t ur n d es cr i pt i ve  i n fo rm a ti on  ab ou t  t hi s  

Se ss i on  i m pl em e nt at i on  an d

* th e  c or r es po n di n g ve r si on  nu mb e r,  i n  t he  

fo rm a t

* 

<c od e >& lt ; de sc r ip ti o n& g t; /& l t; ve r si on & gt ;< / co de > .

*/

p ub li c  S tr i ng  g e tI n fo ()  {

r e tu rn  (t hi s .i n fo );

}

/ **

* Re t ur n t he  l a st  ti me  th e c li en t  s en t  a  r e qu es t  

as so c ia te d  w it h  t hi s

* se s si on ,  a s t he  nu mb e r of  mi ll i se co n ds  s i nc e 

mi dn i gh t,  Ja nu a ry  1 ,  1 9 70

* GM T .  A c ti on s  t h at  y o ur  a p pl ic a ti on  ta ke s , 

su ch  as  g e tt in g  o r s et t in g

* a v al ue  as so c ia t ed  w i th  t h e se s si on ,  d o n ot  

af fe c t th e  a cc e ss  t i me .

*/

p ub li c  l on g  g et L as t Ac ce s se dT i me ()  {

r e tu rn  (t hi s .l a st Ac c es se d Ti me ) ;

}

/ **

* Re t ur n t he  M a na g er  w i th in  wh ic h  t hi s  S es s io n 

is  v a li d.

*/

p ub li c  M an a ge r g et M an ag e r( ) {

r e tu rn  (t hi s .m a na ge r );

}

/ **

* Se t  t he  Ma na g er  wi th i n wh i ch  t h is  S e ss io n  i s 

va li d .

*

* @p a ra m m an ag e r T he  n e w Ma n ag er

*/

p ub li c  v oi d  s et M an a ge r( M an ag e r ma n ag er )  {

t h is .m a na ge r  =  ma na g er ;

}

/ **

* Re t ur n t he  m a xi m um  t i me  i n te rv a l,  i n  s ec o nd s,  

be tw e en  c l ie nt  re qu e st s

* be f or e t he  s e rv l et  c o nt ai n er  w i ll  i n va li d at e 

th e s es si o n.   A  n eg a ti v e

* ti m e in d ic at e s t ha t t he  s e ss io n  s ho u ld  n e ve r 

ti me  ou t.

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  

me th o d is  ca ll e d on

*  a n  i nv a li da t ed  se ss i on

*/

p ub li c  i nt  ge tM a xI n ac ti v eI nt e rv al ( ) {

r e tu rn  (t hi s .m a xI na c ti ve I nt er v al );

}

/ **

* Se t  t he  ma xi m um  ti me  in te r va l,  in  s e co nd s , 

be tw e en  c l ie nt  re qu e st s

* be f or e t he  s e rv l et  c o nt ai n er  w i ll  i n va li d at e 

th e s es si o n.   A  n eg a ti v e

* ti m e in d ic at e s t ha t t he  s e ss io n  s ho u ld  n e ve r 

ti me  ou t.

*

* @p a ra m i nt er v al  Th e n ew  m a xi mu m  i nt e rv al

*/

p ub li c  v oi d  s et M ax I na ct i ve In t er va l (i nt  in te r va l)  

{

t h is .m a xI na c ti v eI nt e rv al  = in t er va l ;

}

/ **

* Re t ur n t he  < c od e >H tt p Se ss i on </ c od e>  fo r w hi ch  th is  

ob je c t

* is  th e f ac ad e .

*/

p ub li c  H tt p Se ss i on  ge tS e ss io n ()  {

r e tu rn  (( Ht t pS e ss io n ) th i s) ;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -

Se ss i on  P u bl ic  Me th o ds

/ **

* Up d at e t he  a c ce s se d t im e i nf or m at io n  f or  th is  se ss i on .  

Th is  me th o d

* sh o ul d b e ca l le d  b y t he  c o nt ex t  w he n  a  r e qu es t  c om e s in  

fo r a  p ar t ic ul a r

* se s si on ,  e ve n  i f  t he  ap pl i ca ti o n do e s no t  r ef e re nc e  i t.

*/

p ub li c  v oi d  a cc e ss ( ) {

t h is .l a st Ac c es s ed Ti m e = t hi s. t hi sA c ce ss e dT im e ;

t h is .t h is Ac c es s ed Ti m e = S ys te m .c ur r en tT i me Mi l li s( ) ;

t h is .i s Ne w= f al s e;

}

/ **

* Pe r fo rm  th e i nt e rn al  pr oc e ss in g  r eq u ir ed  to  i n va li d at e 

th is  se ss i on ,

* wi t ho ut  tr ig g er i ng  a n  e xc e pt io n  i f t he  s e ss io n  h as  

al re a dy  e x pi re d .

*/

p ub li c  v oi d  e xp i re ( ) {

/ /  R em o ve  t h is  se ss i on  f r om  o u r ma n ag er ' s ac t iv e 

se ss i on s

i f  ( (m a na ge r  ! =  n ul l ) &&  (m an a ge r i ns ta n ce of  

Ma na g er Ba s e) )

(( M an ag e rB a se ) m an ag e r) .r e mo ve ( th is ) ;

/ /  U nb i nd  a n y o bj ec t s as s oc ia t ed  w i th  t h is  s e ss io n

V e ct or  re su l ts  = ne w  V ec t or () ;

E n um er a ti on  at t rs  =  ge tA t tr ib u te Na m es () ;

w h il e ( at tr s .h a sM or e El em e nt s( ) ) {

St r in g a tt r  =  ( S tr in g ) at t rs .n e xt El e me nt ( );

re s ul ts . ad d El em e nt (a t tr );

}

E n um er a ti on  na m es  =  re su l ts .e l em en t s( );

w h il e ( na me s .h a sM or e El em e nt s( ) ) {

St r in g n am e  =  ( S tr in g ) na m es .n e xt El e me nt ( );

re m ov eA t tr i bu te ( na me ) ;

}

/ /  M ar k  t hi s  s e ss io n  a s i nv al i d

s e tV al i d( fa l se ) ;

}

/ **

* Re l ea se  al l o bj e ct  r e fe re n ce s,  an d i ni ti a li ze  in st a nc e 

va ri a bl es ,  i n

* pr e pa ra t io n f or  re us e  o f t hi s o bj ec t .

*/

p ub li c  v oi d  r ec y cl e ()  {

/ /  R es e t th e  i n st an c e va r ia bl e s as s oc ia t ed  w i th  t h is  

Se ss i on

a t tr ib u te s. c le a r( );

c r ea ti o nT im e  =  0L ;

i d  =  n u ll ;

l a st Ac c es se d Ti m e = 0 L;

m a na ge r  =  n u ll ;

m a xI na c ti ve I nt e rv al  = - 1 ;

i s Ne w =  t ru e ;

i s Va li d  =  f a ls e ;

/ /  T el l  o ur  Ma n ag er  th at  th is  Se ss i on  h a s be e n re c yc le d

i f  ( (m a na ge r  ! =  n ul l ) &&  (m an a ge r i ns ta n ce of  

Ma na g er Ba s e) )

(( M an ag e rB a se ) m an ag e r) .r e cy cl e (t hi s );

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- S e ss io n  

Pa ck a ge  M e th od s

/ **

* Re t ur n t he  < c od e >i sV a li d< / co de >  f la g  f or  th is  se ss i on .

*/

b oo le a n is V al id ( ) {

r e tu rn  (t hi s .i s Va li d );

}

/ **

* Se t  t he  <c od e >i s Ne w< / co de >  f la g  f or  th is  se ss i on .

*

* @p a ra m i sN ew  Th e  n ew  va lu e  f or  th e < co de > is Ne w </ co d e>  

fl ag

*/

v oi d s et Ne w (b oo l ea n  i sN e w)  {

t h is .i s Ne w =  i s Ne w;

}

/ **

* Se t  t he  <c od e >i s Va li d </ co d e>  f l ag  f o r th i s se s si on .

*

* @p a ra m i sV al i d T he  n e w va l ue  f o r th e  

<c od e >i sV a li d< / co de >  f l ag

*/

v oi d s et Va l id (b o ol e an  i s Va li d ) {

t h is .i s Va li d  =  is Va l id ;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -

Ht tp S es si o n Pr o pe rt i es

/ **

* Re t ur n t he  t i me  wh en  th is  se ss i on  w a s cr e at ed ,  i n 

mi ll i se co n ds  s i nc e

* mi d ni gh t , Ja n ua r y 1,  19 70  GM T.

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  l on g  g et C re a ti on T im e( )  {

r e tu rn  (t hi s .c r ea ti o nT im e );

}

/ **

* Re t ur n t he  s e ss i on  c o nt ex t  w it h  w hi c h th i s se s si on  is  

as so c ia te d .

*

* @d e pr ec a te d A s o f Ve r si on  2. 1,  th is  me th o d is  de pr e ca te d  

an d h as  n o

*  r e pl ac e me nt .   I t wi l l be  re mo v ed  i n  a  f u tu re  ve rs i on  o f  

th e

*  J a va  S e rv le t  A P I.

*/

p ub li c  H tt p Se ss i on C on te x t ge t Se ss i on Co n te xt ( ) {

i f  ( se s si on C on t ex t = = nu l l)

se s si on C on t ex t =  n ew  St an d ar dS e ss io n Co nt e xt () ;

r e tu rn  (s es s io n Co nt e xt );

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- -

Ht tp S es si o n Pu b li c M et h od s

/ **

* Re t ur n t he  o b je c t bo u nd  w i th  t h e sp e ci fi e d na m e in  th is  

se ss i on , o r

* <c o de >n u ll </ c od e > if  no  o b je ct  is  b o un d w it h t ha t n am e.

*

* @p a ra m n am e N am e  o f t he  a t tr ib u te  t o  b e r et ur n ed

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  O bj e ct  g e tA t tr ib u te (S t ri ng  na me )  {

r e tu rn  (a tt r ib u te s. g et (n a me )) ;

}

/ **

* Re t ur n a n <c o de > En um e ra ti o n< /c o de > o f 

<c od e >S tr i ng </ c od e>  ob j ec ts

* co n ta in i ng  t h e n am es  of  t h e ob j ec ts  bo un d  t o t hi s 

se ss i on .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  E nu m er at i on  ge tA t tr ib u te Na m es ()  {

r e tu rn  (a tt r ib u te s. k ey s( ) );

}

/ **

* Re t ur n t he  o b je c t bo u nd  w i th  t h e sp e ci fi e d na m e in  th is  

se ss i on , o r

* <c o de >n u ll </ c od e > if  no  o b je ct  is  b o un d w it h t ha t n am e.

*

* @p a ra m n am e N am e  o f t he  v a lu e t o be  re tu r ne d

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*

* @d e pr ec a te d A s o f Ve r si on  2. 2,  th is  me th o d is  re pl a ce d 

by

*  < c od e> g et At t ri b ut e( ) </ co d e>

*/

p ub li c  O bj e ct  g e tV a lu e( S tr in g  n am e ) {

r e tu rn  (g et A tt r ib ut e (n am e )) ;

}

/ **

* Re t ur n t he  s e t o f na m es  o f  o bj e ct s b ou nd  to  t h is  

se ss i on .  If  t h er e

* ar e  n o s uc h o bj e ct s,  a ze r o - le n gt h a rr ay  is  r e tu rn e d.

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*

* @d e pr ec a te d A s o f Ve r si on  2. 2,  th is  me th o d is  re pl a ce d 

by

*  < c od e> g et At t ri b ut eN a me s( ) </ co d e>

*/

p ub li c  S tr i ng []  ge t Va lu e Na me s ()  {

V e ct or  re su l ts  = ne w  V ec t or () ;

E n um er a ti on  at t rs  =  ge tA t tr ib u te Na m es () ;

w h il e ( at tr s .h a sM or e El em e nt s( ) ) {

St r in g a tt r  =  ( S tr in g ) at t rs .n e xt El e me nt ( );

re s ul ts . ad d El em e nt (a t tr );

}

S t ri ng  na me s []  = ne w  S tr i ng [r e su lt s .s iz e () ];

f o r (i n t i =  0 ;  i  <  na me s .l en g th ; i ++ )

na m es [i ]  =  (S tr i ng ) r es ul t s. el e me nt A t( i) ;

r e tu rn  (n am e s) ;

}

/ **

* In v al id a te s t hi s  s es s io n a nd  u n bi nd s  a ny  ob je c ts  b o un d 

to  i t .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on

*  a n  i nv a li da t ed  se ss i on

*/

p ub li c  v oi d  i nv a li d at e( )  {

/ /  C au s e th i s s es si o n to  ex pi r e

e x pi re ( );

}

/ **

* Re t ur n < co de > tr u e< /c o de > i f th e  c li e nt  d o es  n o t ye t  k no w  

ab ou t  t he

* se s si on ,  o r i f t he  c l ie nt  ch oo s es  n o t to  jo in  th e 

se ss i on .  Fo r

* ex a mp le ,  i f t he  se rv e r us e d on l y co o ki e - b as ed  se ss i on s,  

an d t he  c l ie nt

* ha s  d is a bl ed  th e  u se  of  c o ok ie s , th e n a s es si o n wo u ld  b e  

ne w o n ea c h

* re q ue st .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  b oo l ea n i sN e w( ) {

r e tu rn  (t hi s .i s Ne w) ;

}

/ **

* Bi n d an  ob je c t t o th i s se s si on ,  u si n g th e  s pe c if ie d  n am e .  I f  a n  o bj e ct

* of  th e s am e n am e  i s a lr ea d y bo u nd  t o  t hi s  s es s io n,  th e o bj ec t  i s

* re p la ce d .

* <p >

* Af t er  t h is  m e th o d ex e cu te s , an d  i f t he  o b je ct  im pl e me nt s

* <c o de >H t tp Se s si o nB in d in gL i st en e r< /c o de >,  th e c on ta i ne r c al ls

* <c o de >v a lu eB o un d () </ c od e>  on  t h e ob j ec t.

*

* @p a ra m n am e N am e  t o w hi ch  th e o bj ec t  i s b ou nd ,  c an n ot  b e  n ul l

* @p a ra m v al ue  Ob j ec t t o be  bo un d , ca n no t b e nu l l

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  ca ll e d on  an

*  i n va li d at ed  se s si on

*

* @d e pr ec a te d A s o f Ve r si on  2. 2,  th is  me th o d is  re pl a ce d b y

*  < c od e> s et At t ri b ut e( ) </ co d e>

*/

p ub li c  v oi d  p ut V al u e( St r in g n am e,  Ob je c t va l ue ) {

s e tA tt r ib ut e (n a me , v al ue ) ;

}

/ **

* Re m ov e t he  o b je c t bo u nd  w i th  t h e sp e ci fi e d na m e fr o m th i s se s si o n.   I f

* th e  s es s io n d oe s  n ot  ha ve  an  o b je ct  bo un d  w it h  t hi s  n am e , th i s m et ho d

* do e s no t hi ng .

* <p >

* Af t er  t h is  m e th o d ex e cu te s , an d  i f t he  o b je ct  im pl e me nt s

* <c o de >H t tp Se s si o nB in d in gL i st en e r< /c o de >,  th e c on ta i ne r c al ls

* <c o de >v a lu eU n bo u nd () < /c od e > on  th e o bj ec t .

*

* @p a ra m n am e N am e  o f t he  o b je ct  to  r e mo ve  fr om  th is  se ss i on .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  v oi d  r em o ve A tt ri b ut e( S tr in g  n am e ) {

s y nc hr o ni ze d  ( a tt ri b ut es )  {

Ob j ec t o bj e ct  =  at tr i bu te s .g et ( na me ) ;

if  (o bj e ct  ==  n u ll )

r et u rn ;

at t ri bu t es . re mo v e( na m e) ;

//       Sy s te m. o ut .p r in tl n ( "R e mo vi n g at t ri bu t e " +  n am e  ) ;

if  (o bj e ct  in st a nc eo f  H tt p Se ss i on Bi n di ng L is te n er ) {

( (H t tp S es si o nB in d in gL i st en e r)  o b je ct ) .v al u eU nb o un d

(n e w Ht t pS es s io nB i nd in g Ev en t (( Ht t pS es s io n)  th is ,  n a me )) ;

}

}

}

/ **

* Re m ov e t he  o b je c t bo u nd  w i th  t h e sp e ci fi e d na m e fr o m th i s se s si o n.   I f

* th e  s es s io n d oe s  n ot  ha ve  an  o b je ct  bo un d  w it h  t hi s  n am e , th i s m et ho d

* do e s no t hi ng .

* <p >

* Af t er  t h is  m e th o d ex e cu te s , an d  i f t he  o b je ct  im pl e me nt s

* <c o de >H t tp Se s si o nB in d in gL i st en e r< /c o de >,  th e c on ta i ne r c al ls

* <c o de >v a lu eU n bo u nd () < /c od e > on  th e o bj ec t .

*

* @p a ra m n am e N am e  o f t he  o b je ct  to  r e mo ve  fr om  th is  se ss i on .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  ca ll e d on  an

*  i n va li d at ed  se s si on

*

* @d e pr ec a te d A s o f Ve r si on  2. 2,  th is  me th o d is  re pl a ce d b y

*  < c od e> r em ov e At t ri bu t e( )< / co de >

*/

p ub li c  v oi d  r em o ve V al ue ( St ri n g na m e)  {

r e mo ve A tt ri b ut e (n am e );

}

/ **

* Bi n d an  ob je c t t o th i s se s si on ,  u si n g th e  s pe c if ie d  n am e .  I f  a n  o bj e ct

* of  th e s am e n am e  i s a lr ea d y bo u nd  t o  t hi s  s es s io n,  th e o bj ec t  i s

* re p la ce d .

* <p >

* Af t er  t h is  m e th o d ex e cu te s , an d  i f t he  o b je ct  im pl e me nt s

* <c o de >H t tp Se s si o nB in d in gL i st en e r< /c o de >,  th e c on ta i ne r c al ls

* <c o de >v a lu eB o un d () </ c od e>  on  t h e ob j ec t.

*

* @p a ra m n am e N am e  t o w hi ch  th e o bj ec t  i s b ou nd ,  c an n ot  b e  n ul l

* @p a ra m v al ue  Ob j ec t t o be  bo un d , ca n no t b e nu l l

*

* @e x ce pt i on  I l le g al Ar g um en t Ex ce p ti on  if  a n  a tt e mp t i s ma d e to  ad d  a

*  n o n - se r ia li z ab l e ob j ec t i n an  en vi r on me n t ma r ke d d is tr i bu ta b le .

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  v oi d  s et A tt r ib ut e (S tr i ng  n a me , O bj ec t  v al u e)  {

i f  ( (m a na ge r  ! =  n ul l ) &&  ma na g er .g e tD is t ri bu t ab le ( ) &&

!( va l ue  i n st a nc eo f  S er i al iz a bl e) )

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n

( sm . ge t St ri n g( "s t an da r dS es s io n. s et At t ri bu t e. ia e ") );

s y nc hr o ni ze d  ( a tt ri b ut es )  {

re m ov eA t tr i bu te ( na me ) ;

at t ri bu t es . pu t( n am e,  va lu e );

if  (v al u e i ns ta n ce of  Ht tp S es si o nB in d in gL i st en e r)

( (H t tp S es si o nB in d in gL i st en e r)  v a lu e) . va lu e Bo un d

(n e w Ht t pS es s io nB i nd in g Ev en t (( Ht t pS es s io n)  th is ,  n a me )) ;

}

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- - H tt pS e ss io n  P ri v at e  M et h od s

/ **

* Re a d a s er ia l iz e d ve r si on  of  t h is  s e ss io n  o bj e ct  f r om  t h e sp e ci f ie d

* ob j ec t i np ut  st r ea m.

* <p >

* <b > IM PL E ME NT A TI O N NO T E< /b > :  T h e re f er en c e to  th e o wn in g  M an a ge r

* is  no t r es to r ed  by  t h is  m e th od ,  a nd  mu st  be  s e t ex p li ci t ly .

*

* @p a ra m s tr ea m  T h e in p ut  s t re am  to  r e ad  f r om

*

* @e x ce pt i on  C l as s No tF o un dE x ce pt i on  i f  a n u nk no w n cl a ss  i s  s pe c if i ed

* @e x ce pt i on  I O Ex c ep ti o n if  an  i n pu t/ o ut pu t  e rr o r oc c ur s

*/

p ri va t e vo i d re a dO b je ct ( Ob je c tI np u tS tr e am  s t re am )

t h ro ws  Cl as s No t Fo un d Ex ce p ti on ,  I OE x ce pt i on  {

/ /  D es e ri al i ze  th e s ca la r  i ns t an ce  va ri a bl es  (e xc e pt  M a na ge r )

c r ea ti o nT im e  =  (( Lo n g)  s t re am . re ad O bj ec t () ). l on gV a lu e( ) ;

i d  =  ( S tr in g ) s tr ea m .r ea d Ob je c t( );

l a st Ac c es se d Ti m e = ( (L on g ) st r ea m. r ea dO b je ct ( )) .l o ng Va l ue () ;

m a xI na c ti ve I nt e rv al  = (( I nt eg e r)  s t re am . re ad O bj ec t () ). i nt Va l ue ( );

i s Ne w =  ( (B o ol e an ) s tr ea m .r ea d Ob je c t( )) . bo ol e an Va l ue () ;

i s Va li d  =  ( ( Bo o le an )  s tr e am .r e ad Ob j ec t( ) ). bo o le an V al ue ( );

/ /  D es e ri al i ze  th e a tt ri b ut e c ou nt  an d a tt ri b ut e v al ue s

i n t n =  ( (I n te g er ) s tr ea m .r ea d Ob je c t( )) . in tV a lu e( ) ;

f o r (i n t i =  0 ;  i  <  n;  i + +)  {

St r in g n am e  =  ( S tr in g ) st r ea m. r ea dO b je ct ( );

Ob j ec t v al u e = ( Ob je c t)  s t re am . re ad O bj ec t () ;

at t ri bu t es . pu t( n am e,  va lu e );

}

}

/ **

* Wr i te  a  se ri a li z ed  v e rs io n  o f t hi s s es si o n ob j ec t t o th e  s pe c if i ed

* ob j ec t o ut pu t  s t re am .

* <p >

* <b > IM PL E ME NT A TI O N NO T E< /b > :  T h e ow n in g M an ag e r wi l l no t  b e s to r ed

* in  th e s er ia l iz e d re p re se n ta ti o n of  th is  Se ss i on .  Af te r  c al l in g

* <c o de >r e ad Ob j ec t () </ c od e> ,  y ou  mu st  se t t he  a s so ci a te d M an ag e r

* ex p li ci t ly .

* <p >

* <b > IM PL E ME NT A TI O N NO T E< /b > :  A n y at t ri bu t e th a t is  no t S er ia l iz a bl e

* wi l l be  si le n tl y  i gn o re d.   I f y ou  d o  n ot  wa nt  an y s uc h a tt ri b ut e s,

* be  su re  th e < co d e> di s tr ib u ta bl e </ co d e>  p r op er t y of  ou r a ss oc i at e d

* Ma n ag er  is  s e t t o <c o de >t r ue </ c od e> .

*

* @p a ra m s tr ea m  T h e ou t pu t s tr ea m  t o w ri te  to

*

* @e x ce pt i on  I O Ex c ep ti o n if  an  i n pu t/ o ut pu t  e rr o r oc c ur s

*/

p ri va t e vo i d wr i te O bj ec t (O bj e ct Ou t pu tS t re am  st re a m)  t h ro ws  IO Ex c ep t io n {

/ /  W ri t e th e  s c al ar  in st a nc e v ar ia b le s ( ex ce p t Ma n ag er )

s t re am . wr it e Ob j ec t( n ew  L o ng (c r ea ti o nT im e )) ;

s t re am . wr it e Ob j ec t( i d) ;

s t re am . wr it e Ob j ec t( n ew  L o ng (l a st Ac c es se d Ti me ) );

s t re am . wr it e Ob j ec t( n ew  I n te ge r (m ax I na ct i ve In t er va l )) ;

s t re am . wr it e Ob j ec t( n ew  B o ol ea n (i sN e w) );

s t re am . wr it e Ob j ec t( n ew  B o ol ea n (i sV a li d) ) ;

/ /  A cc u mu la t e t he  n a me s o f se r ia li z ab le  at tr i bu te s

V e ct or  re su l ts  = ne w  V ec t or () ;

E n um er a ti on  at t rs  =  ge tA t tr ib u te Na m es () ;

w h il e ( at tr s .h a sM or e El em e nt s( ) ) {

St r in g a tt r  =  ( S tr in g ) at t rs .n e xt El e me nt ( );

Ob j ec t v al u e = a tt ri b ut es . ge t( a tt r) ;

if  (v al u e i ns ta n ce of  Se ri a li za b le )

r es u lt s .a dd E le me n t( at t r) ;

}

/ /  S er i al iz e  t h e at t ri bu t e co u nt  a n d th e   at t ri bu t e va l ue s

s t re am . wr it e Ob j ec t( n ew  I n te ge r (r es u lt s. s iz e( ) )) ;

E n um er a ti on  na m es  =  re su l ts .e l em en t s( );

w h il e ( na me s .h a sM or e El em e nt s( ) ) {

St r in g n am e  =  ( S tr in g ) na m es .n e xt El e me nt ( );

st r ea m. w ri t eO bj e ct (n a me );

st r ea m. w ri t eO bj e ct (a t tr ib u te s. g et (n a me )) ;

}

}

c ro ss c ut  i n va li d at e (S ta n da rd S es si o n s) :  s  &  (i nt  ge tM a xI na c ti ve I nt e rv al ( ) | 

l on g  g et C re at i on Ti m e( )  |

O bj e ct  g e tA tt r ib ut e (S t ri ng )  |  

E nu m er at i on  g e tA tt r ib u te Na m es ()  |

S tr i ng []  ge tV a lu eN a me s ()  |

v oi d  i nv a li da t e( ) |

b oo l ea n i sN ew ( ) |

v oi d  r em o ve At t ri bu t e( S tr in g ) |

v oi d  s et A tt ri b ut e( S tr i ng , O bj ec t )) ;

s ta ti c  a dv i ce (S t an d ar dS e ss io n  s ):  in va l id at e (s ) {

b e fo re  {

if  (! s. i sV a li d( ) )

t hr o w n ew  I l le ga l St at e Ex ce p ti on

(s . sm .g e tS tr i ng (" s ta nd a rd Se s si on . " 

+  th is J oi nP o in t. m et ho d Na me

+  ". is e ") );

}

}

}

//  - - -- -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- P r iv a te  C l as s

/* *

*  T h is  c l as s i s a d um m y im p le me n ta ti o n of  th e < co de > Ht tp S es si o nC on t ex t </ co d e>

*  i n te rf a ce , t o co n fo r m to  th e r eq ui r em en t  t ha t  s uc h  a n o bj ec t  b e r et u rn ed

*  w h en  < c od e> H tt pS e ss i on .g e tS es s io nC o nt ex t () </ c od e>  is  c a ll ed .

*

*  @ a ut ho r  C ra i g R.  Mc C la na h an

*

*  @ d ep re c at ed  As  o f  J a va  S e rv le t  A PI  2. 1 w it h n o re p la ce m en t.   T he

*   i nt er f ac e w il l b e r em ov e d in  a fu t ur e v er si o n of  th is  AP I.

* /

fi na l  c la s s St a nd ar d Se s si on C on te x t im p le me n ts  H t tp Se s si on C on te x t {

p ri va t e Ve c to r d um m y = n ew  V e ct or ( );

/ **

* Re t ur n t he  s e ss i on  i d en ti f ie rs  of  a l l se s si on s  d ef i ne d

* wi t hi n t hi s c on t ex t.

*

* @d e pr ec a te d A s o f Ja v a Se r vl et  AP I 2 .1  w i th  n o  r ep l ac em e nt .

*  T h is  m e th od  mu s t re t ur n a n em p ty  < c od e> E nu me r at io n </ co d e>

*  a n d wi l l be  re m ov ed  in  a  fu tu r e ve r si on  of  t h e AP I .

*/

p ub li c  E nu m er at i on  ge tI d s( ) {

r e tu rn  (d um m y. e le me n ts () ) ;

}

/ **

* Re t ur n t he  < c od e >H tt p Se ss i on </ c od e>  as so c ia te d  w it h  t he

* sp e ci fi e d se s si o n id e nt if i er .

*

* @p a ra m i d Se s si o n id e nt if i er  f o r wh i ch  t o  l oo k  u p a  s es s io n

*

* @d e pr ec a te d A s o f Ja v a Se r vl et  AP I 2 .1  w i th  n o  r ep l ac em e nt .

*  T h is  m e th od  mu s t re t ur n n ul l a nd  w i ll  b e  r em o ve d i n a

*  f u tu re  ve rs i on  of  t h e AP I .

*/

p ub li c  H tt p Se ss i on  ge tS e ss io n (S tr i ng  i d ) {

r e tu rn  (n ul l );

}

}

StandardSession

pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t ja v a. io . IO Ex c ep t io n;

im po r t ja v a. ut i l. En u me r at io n ;

im po r t ja v a. ut i l. Ha s ht a bl e;

im po r t ja v a. ut i l. Ve c to r ;

im po r t or g .a pa c he .t o mc a t. ca t al in a .* ;

im po r t ja v ax .s e rv le t .h t tp .C o ok ie ;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on ;

im po r t or g .a pa c he .t o mc a t. ut i l. St r in gM a na ge r ;

im po r t or g .w 3c . do m. N am e dN od e Ma p;

im po r t or g .w 3c . do m. N od e ;

/* *

*  S t an da r d im p le me n ta t io n o f th e  < b> M an ag e r< /b >  i nt e rf ac e  t ha t  p ro v id e s

*  n o  s es s io n p er si s te n ce  o r  d is t ri bu t ab le  ca pa b il it i es , b ut  d o es  s u pp o rt

*  a n  o pt i on al ,  c on f ig u ra bl e , ma x im um  nu mb e r of  ac ti v e se s si on s  a ll o we d .

*  < p >

*  L i fe cy c le  c o nf ig u ra t io n o f th i s co m po ne n t as s um es  an  X M L no d e

*  i n  t he  fo ll o wi ng  fo r ma t:

*  < c od e>

*      &l t ;M an a ge r c la s sN am e =" or g .a pa c he .t o mc at . se ss i on .S t an da r dM an a ge r "

*               c he c kI n te rv a l= "6 0 " ma x Ac ti v eS es s io ns = " - 1"

*               m ax I na c ti ve I nt er v al =" - 1"  / >

*  < / co de >

*  w h er e y ou  c a n ad j us t  t he  fo ll o wi ng  pa ra m et er s , wi t h de f au lt  va lu e s

*  i n  s qu a re  b r ac ke t s:

*  < u l>

*  < l i> <b > ch ec k In te r va l </ b>  - Th e  i nt e rv al  (i n s ec on d s)  b e tw ee n  b ac k gr o un d

*      th r ea d c he ck s  f o r ex p ir ed  se ss i on s.   [ 60 ]

*  < l i> <b > ma xA c ti ve S es s io ns < /b > - T he  ma xi m um  n u mb er  of  s e ss io n s al l ow e d to

*      be  ac ti v e at  on c e,  o r  - 1 f or  n o  l im i t.   [ - 1 ]

*  < l i> <b > ma xI n ac ti v eI n te rv a l< /b >  - T h e de f au lt  ma xi m um  n u mb er  of  s e co n ds  o f

*      in a ct iv i ty  b e fo r e wh i ch  t h e se r vl et  co nt a in er  is  a l lo we d  t o t im e  o ut

*      a s es si o n,  o r  - 1  f or  no  l i mi t.   T hi s  v al u e sh o ul d b e ov e rr id d en  fr om

*      th e  d ef a ul t s es s io n t im eo u t sp e ci fi e d in  th e w eb  a p pl ic a ti on  de p lo ym e nt

*      de s cr ip t or , i f a ny .  [ - 1]

*  < / ul >

*

*  @ a ut ho r  C ra i g R.  Mc C la na h an

*  @ v er si o n $R e vi si o n:  1. 1. 1 .1  $  $D at e : 20 0 0/ 05 / 02  2 1 :2 8: 3 0 $

* /

pu bl i c fi n al  c l as s S ta n da rd M an ag e r

e xt en d s Ma n ag er B as e

i mp le m en ts  Li fe c yc l e,  R u nn ab l e {

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- I n st an c e V ar ia b le s

/ **

* Th e  i nt e rv al  (i n  s ec o nd s)  be tw e en  c h ec ks  fo r e xp ir e d se s si on s .

*/

p ri va t e in t  c he c kI n te rv a l = 6 0;

/ **

* Ha s  t hi s  c om p on e nt  b e en  c o nf ig u re d y et ?

*/

p ri va t e bo o le an  co n fi gu r ed  =  fa ls e ;

/ **

* Th e  d es c ri pt i ve  in fo r ma ti o n ab o ut  t h is  i m pl em e nt at i on .

*/

p ri va t e st a ti c f in a l St r in g i nf o =  " St a nd ar d Ma na g er /1 . 0" ;

/ **

* Th e  m ax i mu m n um b er  o f  a ct i ve  S e ss io n s al l ow ed ,  o r - 1 fo r  n o l im i t.

*/

p ro te c te d i nt  m a xA c ti ve S es si o ns  =  - 1 ;

/ **

* Th e  s tr i ng  m a na g er  f o r th i s pa c ka ge .

*/

p ri va t e St r in gM a na g er  s m  =

S t ri ng M an ag e r. g et Ma n ag er ( "o rg . ap ac h e. to m ca t. s es si o n" );

/ **

* Ha s  t hi s  c om p on e nt  b e en  s t ar te d  y et ?

*/

p ri va t e bo o le an  st a rt ed  = fa l se ;

/ **

* Th e  b ac k gr ou n d t hr ea d .

*/

p ri va t e Th r ea d t hr e ad  =  nu ll ;

/ **

* Th e  b ac k gr ou n d t hr ea d  c om p le ti o n se m ap ho r e.

*/

p ri va t e bo o le an  th r ea dD o ne  =  fa ls e ;

/ **

* Na m e to  re gi s te r  f or  th e b ac kg r ou nd  th re a d.

*/

p ri va t e St r in g t hr e ad Na m e = " St an d ar dM a na ge r ";

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - P r op er t ie s

/ **

* Re t ur n t he  c h ec k  i nt e rv al  (i n s ec on d s)  f o r th i s Ma n ag er .

*/

p ub li c  i nt  ge tC h ec k In te r va l( )  {

r e tu rn  (t hi s .c h ec kI n te rv a l) ;

}

/ **

* Se t  t he  ch ec k  i n te rv a l (i n  s ec o nd s)  fo r t hi s M an ag e r.

*

* @p a ra m c he ck I nt e rv al  Th e n ew  c h ec k i nt er v al

*/

p ub li c  v oi d  s et C he c kI nt e rv al ( in t c he ck I nt er v al ) {

t h is .c h ec kI n te r va l =  c he c kI nt e rv al ;

}

/ **

* Re t ur n d es cr i pt i ve  i n fo rm a ti on  ab ou t  t hi s  M an a ge r i mp le m en ta t io n  a nd

* th e  c or r es po n di n g ve r si on  nu mb e r,  i n  t he  fo rm a t

* <c o de >& l t; de s cr i pt io n &g t; / &l t; v er si o n& gt ; </ co d e> .

*/

p ub li c  S tr i ng  g e tI n fo ()  {

r e tu rn  (t hi s .i n fo );

}

/ **

* Re t ur n t he  m a xi m um  n u mb er  of  a c ti ve  Se ss i on s a ll ow e d,  o r  - 1 f or

* no  li mi t .

*/

p ub li c  i nt  ge tM a xA c ti ve S es si o ns ()  {

r e tu rn  (t hi s .m a xA ct i ve Se s si on s );

}

/ **

* Se t  t he  ma xi m um  nu mb e r of  ac ti v es  S e ss io n s al l ow ed ,  o r - 1 fo r

* no  li mi t .

*

* @p a ra m m ax  T h e n ew  m a xi mu m  n um b er  o f  s es s io ns

*/

p ub li c  v oi d  s et M ax A ct iv e Se ss i on s( i nt  m a x)  {

t h is .m a xA ct i ve S es si o ns  =  ma x;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - - Pu b li c  M et h od s

/ **

* Co n st ru c t an d  r e tu rn  a ne w  s es s io n o bj ec t , ba s ed  o n  t he  de fa u lt

* se t ti ng s  s pe c if i ed  b y  t hi s  M an a ge r' s  p ro p er ti e s.   T he  s e ss io n

* id  wi ll  be  a s si g ne d b y th i s me t ho d,  an d a va il a bl e v ia  t h e ge t Id ( )

* me t ho d o f th e  r e tu rn e d se s si on .   If  a ne w  s es s io n c an no t  b e c re a te d

* fo r  a ny  re as o n,  re tu r n <c o de >n u ll </ c od e> .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  a ne w  s es s io n c an no t  b e

*  i n st an t ia te d  f o r an y  r ea s on

*/

p ub li c  S es s io n c re a te Se s si on ( ) {

i f  ( (m a xA ct i ve S es si o ns  > =  0 ) & &

(s es s io ns . si z e( ) > = ma x Ac ti v eS es s io ns ) )

th r ow  n e w I ll eg a lS ta t eE xc e pt io n

( sm . ge t St ri n g( "s t an da r dM an a ge r. c re at e Se ss i on .i s e" )) ;

r e tu rn  (s up e r. c re at e Se ss i on () ) ;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- - L if ec y cl e  M et h od s

/ **

* Co n fi gu r e th i s c om po n en t,  ba se d  o n t he  s p ec if i ed  c o nf ig u ra ti o n

* pa r am et e rs .  Th i s me t ho d s ho ul d  b e c al le d  i mm e di at e ly  a f te r t he

* co m po ne n t in s ta n ce  i s  c re a te d,  an d b ef or e  < co d e> st a rt () < /c od e >

* is  ca ll e d.

*

* @p a ra m p ar am e te r s Co n fi gu r at io n  p ar a me te r s fo r  t hi s  c om p on en t

*  ( < B> FI X ME : W ha t  o bj e ct  t y pe  s h ou ld  th is  re al l y be ? )

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  co mp o ne nt  ha s a lr ea d y b ee n

*  c o nf ig u re d a nd / or  s t ar te d

* @e x ce pt i on  L i fe c yc le E xc ep t io n i f th i s co m po ne n t de t ec ts  a fa t al  er ro r

*  i n  t he  co nf i gu r at io n  p ar a me te r s it  wa s g iv en

*/

p ub li c  v oi d  c on f ig u re (N o de  p a ra me t er s)

t h ro ws  Li fe c yc l eE xc e pt io n  {

/ /  V al i da te  an d  u pd a te  o u r cu r re nt  co mp o ne nt  st at e

i f  ( co n fi gu r ed )

th r ow  n e w L if ec y cl eE x ce pt i on

( sm . ge t St ri n g( "s t an da r dM an a ge r. a lr ea d yC on f ig ur e d" )) ;

c o nf ig u re d =  t r ue ;

i f  ( pa r am et e rs  ==  n u ll )

re t ur n;

/ /  P ar s e an d  p r oc es s  o ur  co nf i gu ra t io n p ar am e te rs

i f  ( !( " Ma na g er " .e qu a ls (p a ra me t er s. g et No d eN am e () )) )

re t ur n;

N a me dN o de Ma p  a t tr ib u te s =  p ar a me te r s. ge t At tr i bu te s () ;

N o de  n o de  =  nu l l;

n o de  =  at tr i bu t es .g e tN am e dI te m (" ch e ck In t er va l ") ;

i f  ( no d e !=  nu l l)  {

tr y  {

s et C he c kI nt e rv al ( In te g er .p a rs eI n t( no d e. ge t No de V al ue ( )) ) ;

} c at ch  (T h ro wa b le  t )  {

;        / / X XX  - Th ro w  e xc e pt io n ?

}

}

n o de  =  at tr i bu t es .g e tN am e dI te m (" ma x Ac ti v eS es s io ns " );

i f  ( no d e !=  nu l l)  {

tr y  {

s et M ax A ct iv e Se ss i on s( I nt eg e r. pa r se In t (n od e .g et N od eV a lu e () )) ;

} c at ch  (T h ro wa b le  t )  {

;        / / X XX  - Th ro w  e xc e pt io n ?

}

}

n o de  =  at tr i bu t es .g e tN am e dI te m (" ma x In ac t iv eI n te rv a l" );

i f  ( no d e !=  nu l l)  {

tr y  {

s et M ax I na ct i ve In t er va l (I nt e ge r. p ar se I nt (n o de .g e tN od e Va l ue () ) );

} c at ch  (T h ro wa b le  t )  {

;        / / X XX  - Th ro w  e xc e pt io n ?

}

}

}

/ **

* Pr e pa re  fo r t he  be gi n ni ng  of  a c ti ve  us e o f th e  p ub l ic  m e th od s  o f  t hi s

* co m po ne n t.   T hi s  m et h od  s h ou ld  be  c a ll ed  af te r  < co d e> co n fi gu r e( ) </ co d e> ,

* an d  b ef o re  a n y o f th e  p ub l ic  m e th od s  o f t he  c o mp on e nt  a r e ut i li z ed .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  co mp o ne nt  ha s n ot  y e t b ee n

*  c o nf ig u re d ( if  re qu i re d f or  t h is  c o mp on e nt )

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  co mp o ne nt  ha s a lr ea d y b ee n

*  s t ar te d

* @e x ce pt i on  L i fe c yc le E xc ep t io n i f th i s co m po ne n t de t ec ts  a fa t al  er ro r

*  t h at  p r ev en t s t hi s c om po n en t f ro m b ei ng  us ed

*/

p ub li c  v oi d  s ta r t( )  t hr o ws  L i fe cy c le Ex c ep ti o n {

/ /  V al i da te  an d  u pd a te  o u r cu r re nt  co mp o ne nt  st at e

i f  ( !c o nf ig u re d )

th r ow  n e w L if ec y cl eE x ce pt i on

( sm . ge t St ri n g( "s t an da r dM an a ge r. n ot Co n fi gu r ed ") ) ;

i f  ( st a rt ed )

th r ow  n e w L if ec y cl eE x ce pt i on

( sm . ge t St ri n g( "s t an da r dM an a ge r. a lr ea d yS ta r te d" ) );

s t ar te d  =  t r ue ;

/ /  S ta r t th e  b a ck gr o un d r ea pe r  t hr e ad

t h re ad S ta rt ( );

}

/ **

* Gr a ce fu l ly  t e rm i na te  th e a ct iv e  u se  of  t h e pu b li c m et ho d s of  th i s

* co m po ne n t.   T hi s  m et h od  s h ou ld  be  t h e la s t on e  c al l ed  o n  a  g i ve n

* in s ta nc e  o f t hi s  c om p on en t .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  co mp o ne nt  ha s n ot  b e en  st ar t ed

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  co mp o ne nt  ha s a lr ea d y

*  b e en  s t op pe d

* @e x ce pt i on  L i fe c yc le E xc ep t io n i f th i s co m po ne n t de t ec ts  a fa t al  er ro r

*  t h at  n e ed s t o b e re p or te d

*/

p ub li c  v oi d  s to p ()  th ro w s Li f ec yc l eE xc e pt io n  {

/ /  V al i da te  an d  u pd a te  o u r cu r re nt  co mp o ne nt  st at e

i f  ( !s t ar te d )

th r ow  n e w L if ec y cl eE x ce pt i on

( sm . ge t St ri n g( "s t an da r dM an a ge r. n ot St a rt ed " )) ;

s t ar te d  =  f a ls e ;

/ /  S to p  t he  ba c kg ro u nd  r e ap er  th re a d

t h re ad S to p( ) ;

/ /  E xp i re  a l l a ct iv e  s es s io ns

S e ss io n  s es s io n s[ ] =  f in d Se ss i on s( ) ;

f o r (i n t i =  0 ;  i  <  se ss i on s. l en gt h ; i+ + ) {

St a nd ar d Se s si on  se ss i on  =  (S ta n da rd S es si o n)  s e ss io n s[ i] ;

if  (! se s si o n. is V al id ( ))

c on t in u e;

se s si on . ex p ir e( ) ;

}

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - P ri v at e  M et h od s

/ **

* In v al id a te  a l l s es si o ns  t h at  h a ve  e x pi re d .

*/

p ri va t e vo i d pr o ce s sE xp i re s( )  {

l o ng  t i me No w  =  Sy st e m. cu r re nt T im eM i ll is ( );

S e ss io n  s es s io n s[ ] =  f in d Se ss i on s( ) ;

f o r (i n t i =  0 ;  i  <  se ss i on s. l en gt h ; i+ + ) {

St a nd ar d Se s si on  se ss i on  =  (S ta n da rd S es si o n)  s e ss io n s[ i] ;

if  (! se s si o n. is V al id ( ))

c on t in u e;

in t  m ax I na c ti ve I nt er v al  =  se ss i on .g e tM ax I na ct i ve In t er va l () ;

if  (m ax I na c ti ve I nt er v al  <  0)

c on t in u e;

in t  t im e Id l e = / / Tr u nc at e , do  no t r ou nd  up

( in t ) ( (t im e No w - s es s io n. g et La s tA cc e ss ed T im e( ) ) / 1 00 0 L) ;

if  (t im e Id l e >=  ma xI n ac ti v eI nt e rv al )

s es s io n .e xp i re () ;

}

}

/ **

* Sl e ep  f o r th e  d u ra ti o n sp e ci fi e d by  th e < co de > ch ec k In te r va l< / co d e>

* pr o pe rt y .

*/

p ri va t e vo i d th r ea d Sl ee p ()  {

t r y {

Th r ea d. s le e p( ch e ck In t er va l  *  1 0 00 L) ;

}  ca tc h  ( In t er r up te d Ex ce p ti on  e)  {

;

}

}

/ **

* St a rt  t h e ba c kg r ou nd  th re a d th a t wi l l pe r io di c al ly  ch ec k  f or

* se s si on  ti me o ut s .

*/

p ri va t e vo i d th r ea d St ar t ()  {

i f  ( th r ea d ! = n ul l)

re t ur n;

t h re ad D on e =  f a ls e;

t h re ad  = ne w  T h re ad ( th is ,  t hr e ad Na m e) ;

t h re ad . se tD a em o n( tr u e) ;

t h re ad . st ar t () ;

}

/ **

* St o p th e  b ac k gr o un d t hr ea d  t ha t  i s p er io d ic al l y ch e ck in g  f or

* se s si on  ti me o ut s .

*/

p ri va t e vo i d th r ea d St op ( ) {

i f  ( th r ea d = = n ul l)

re t ur n;

t h re ad D on e =  t r ue ;

t h re ad . in te r ru p t( );

t r y {

th r ea d. j oi n () ;

}  ca tc h  ( In t er r up te d Ex ce p ti on  e)  {

;

}

t h re ad  = nu l l;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- - B ac kg r ou n d Th r ea d

/ **

* Th e  b ac k gr ou n d t hr ea d  t ha t  c he c ks  f o r se s si on  ti me o ut s a nd  s h ut d ow n.

*/

p ub li c  v oi d  r un ( ) {

/ /  L oo p  u nt i l t he  t e rm in a ti on  se ma p ho re  is  s e t

w h il e ( !t hr e ad D on e)  {

th r ea dS l ee p () ;

pr o ce ss E xp i re s( ) ;

}

}

}

StandardManager StandardSessionManager
pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t ja v a. io . IO Ex c ep t io n;

im po r t ja v ax .s e rv le t .h t tp .C o ok ie ;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on ;

im po r t or g .a pa c he .t o mc a t. ca t al in a .* ;

im po r t or g .a pa c he .t o mc a t. co r e. Co n te xt ;

im po r t or g .a pa c he .t o mc a t. co r e. Re q ue st ;

im po r t or g .a pa c he .t o mc a t. co r e. Re s po ns e ;

im po r t or g .a pa c he .t o mc a t. co r e. Se s si on M an ag e r;

im po r t or g .a pa c he .t o mc a t. ut i l. Se s si on U ti l;

/* *

*  S p ec ia l iz ed  im pl e me n ta ti o n of  or g. a pa ch e .t om c at .c o re .S e ss io n Ma na g er

*  t h at  a d ap ts  to  t h e n ew  c o mp on e nt - b a se d M an ag e r im p le me n ta ti o n.

*  < p >

*  X X X - A t pr e se nt ,  u s e of  <c od e >S ta n da rd M an ag e r< /c o de > i s ha r d co d ed ,

*  a n d li f ec yc l e co n fi g ur at i on  i s  n ot  su pp o rt ed .

*  < p >

*  < b >I MP L EM EN T AT IO N  N O TE </ b >:   O nc e w e co m mi t t o th e  n ew  

Ma na g er /S e ss io n

*  p a ra di g m,  I  wo ul d  s u gg es t  m ov i ng  t h e lo g ic  i m pl em e nt ed  he re  ba ck  in t o

*  t h e co r e le v el .  Th e  T om c at .N e xt  " M an ag e r"  i n te rf a ce  a c ts  m o re  l i ke  a

*  c o ll ec t io n c la ss ,  a n d ha s  m in i ma l k no wl e dg e o f th e  d et a il ed  re qu e st

*  p r oc es s in g s em an t ic s  o f h an dl i ng  s e ss io n s.

*  < p >

*  X X X - A t pr e se nt ,  t h er e i s no  wa y ( vi a t he  S e ss io n Ma na g er  i n te rf a ce )  

fo r

*  a  Co nt e xt  t o  t el l  t h e Ma n ag er  th at  we  c r ea te  wh at  th e d ef au l t se s si o n

*  t i me ou t  f or  th is  we b  a pp l ic at i on  ( s pe ci f ie d i n th e  d ep l oy me n t 

de sc r ip to r )

*  s h ou ld  be .

*

*  @ a ut ho r  C ra i g R.  Mc C la na h an

* /

pu bl i c fi n al  c l as s S ta n da rd S es si o nM an a ge r

i mp le m en ts  Se ss i on M an ag e r {

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -

Co ns t ru ct o rs

/ **

* Cr e at e a  n ew  Se s si on M an ag e r th a t ad a pt s t o th e  c or r es po n di ng  

Ma na g er

* im p le me n ta ti o n.

*/

p ub li c  S ta n da rd S es s io nM a na ge r ()  {

m a na ge r  =  n e w S ta nd a rd Ma n ag er ( );

i f  ( ma n ag er  in s ta nc e of  L i fe cy c le ) {

tr y  {

( (L i fe c yc le )  m an a ge r) . co nf i gu re ( nu ll ) ;

( (L i fe c yc le )  m an a ge r) . st ar t () ;

} c at ch  (L i fe cy c le Ex c ep ti o n e)  {

t hr o w n ew  I l le ga l St at e Ex ce p ti on ( ""  +  e) ;

}

}

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- I n st an c e 

Va ri a bl es

/ **

* Th e  M an a ge r i mp l em en t at io n  w e a re  a c tu al l y us i ng .

*/

p ri va t e Ma n ag er  ma n ag er  = nu l l;

//  - - -- -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- P u bl ic  

Me th o ds

/ **

* Ma r k th e  s pe c if i ed  s e ss io n 's  l a st  a c ce ss e d ti m e.   T hi s s ho ul d  b e

* ca l le d f or  e a ch  re qu e st  b y  a  R e qu es t In te r ce pt o r.

*

* @p a ra m s es si o n T he  s e ss io n  t o b e ma r ke d

*/

p ub li c  v oi d  a cc e ss e d( Co n te xt  ct x,  Re qu e st  r e q,  S t ri ng  id ) {

H t tp Se s si on  se s si on = fi nd S es si o n( ct x , id ) ;

i f ( se s si on  ==  nu ll )  r et u rn ;

i f  ( se s si on  in s ta nc e of  S e ss io n )

(( S es si o n)  se ss i on ). a cc es s () ;

/ /  c ac h e th e  H t tp Se s si on  - av o id  a n ot he r  f in d

r e q. se t Se ss i on (  s es s io n ) ;

}

/ / XX X  s ho u ld  w e  t h ro w e xc ep t io n o r ju s t re t ur n n ul l ? ?

p ub li c  H tt p Se ss i on  fi nd S es si o n(  C o nt ex t  c tx ,  S tr i ng  i d  )  {

t r y {

Se s si on  se s si on  = ma n ag er . fi nd S es si o n( id ) ;

if ( se ss i on ! =n ul l )

r et u rn  se ss i on .g e tS es s io n( ) ;

}  ca tc h  ( IO E xc e pt io n  e ) {

}

r e tu rn  (n ul l );

}

p ub li c  H tt p Se ss i on  cr ea t eS es s io n( C on te x t ct x ) {

r e tu rn   m an a ge r .c re a te Se s si on ( ). ge t Se ss i on () ;

}

/ **

* Re m ov e a ll  s e ss i on s b ec au s e ou r  a ss o ci at e d Co n te xt  is  b e in g s hu t  

do wn .

*

* @p a ra m c tx  T h e c on te x t th a t is  be in g  s hu t  d ow n

*/

p ub li c  v oi d  r em o ve S es si o ns (C o nt ex t  c tx )  {

/ /  X XX  XX X a  m a na ge r  m ay  be  s h ar ed  by  m u lt ip l e

/ /  c on t ex ts ,  w e  j us t  w an t  t o r em ov e  t he  se ss i on s o f ct x !

/ /  T he  ma na g er  wi ll  st il l  r un  af te r  t ha t  (  i . e.  k e ep  d a ta ba s e

/ /  c on n ec ti o n o pe n

i f  ( ma n ag er  in s ta nc e of  L i fe cy c le ) {

tr y  {

( (L i fe c yc le )  m an a ge r) . st op ( );

} c at ch  (L i fe cy c le Ex c ep ti o n e)  {

t hr o w n ew  I l le ga l St at e Ex ce p ti on ( ""  +  e) ;

}

}

}

/ **

* Us e d by  co nt e xt  to  c o nf ig u re  t h e se s si on  ma na g er 's  in ac t iv it y  

ti me o ut .

*

* Th e  S es s io nM a na g er  m a y ha v e so m e de f au lt  se ss i on  t i me  o u t,  t h e

* Co n te xt  on  t h e o th er  ha nd  ha s i t' s t im eo u t se t  b y t he  d e pl oy m en t

* de s cr ip t or  ( w eb . xm l) .  T hi s  m et h od  l e ts  t h e Co n te xt  co nf o rg ur e  t h e

* se s si on  ma na g er  ac co r di ng  to  t h is  v a lu e.

*

* @p a ra m m in ut e s T he  s e ss io n  i na c ti vi t y ti m eo ut  in  m i nu te s .

*/

p ub li c  v oi d  s et S es s io nT i me Ou t (i nt  mi nu t es ) {

i f ( - 1 ! = mi n ut e s)  {

//  Th e m an a ge r w or ks  wi th  se co n ds .. .

ma n ag er . se t Ma xI n ac ti v eI nt e rv al ( mi nu t es  *  60 );

}

}

}

ServerSessionManager

pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t or g .a pa c he .t o mc a t. ut i l. *;

im po r t or g .a pa c he .t o mc a t. co r e. *;

im po r t ja v a. io . *;

im po r t ja v a. ne t .* ;

im po r t ja v a. ut i l. *;

im po r t ja v ax .s e rv le t .h t tp .* ;

/* *

*

*  @ a ut ho r  J am e s Du n ca n  D av i ds on  [d un c an @e n g. su n .c om ]

*  @ a ut ho r  J as o n Hu n te r  [ jc h @e ng . su n. c om ]

*  @ a ut ho r  J am e s To d d [ go nz o @e ng . su n. c om ]

* /

pu bl i c cl a ss  S e rv er S es s io nM a na ge r  i mp l em en t s Se s si on M an ag e r {

p ri va t e St r in gM a na g er  s m  =

S t ri ng M an ag e r. g et Ma n ag er ( "o rg . ap ac h e. to m ca t. s es si o n" );

p ri va t e st a ti c S er v er Se s si on M an ag e r ma n ag er ;  / / =  n ew  Se rv e rS es s io n Ma na g er () ;

p ro te c te d i nt  i n ac t iv eI n te rv a l = - 1;

s ta ti c  {

m a na ge r  =  n e w S er ve r Se ss i on Ma n ag er ( );

}

p ub li c  s ta t ic  S e rv e rS es s io nM a na ge r  g et M an ag e r( ) {

r e tu rn  ma na g er ;

}

p ri va t e Ha s ht ab l e s es si o ns  =  ne w H as ht a bl e( ) ;

p ri va t e Re a pe r r ea p er ;

p ri va t e Se r ve rS e ss i on Ma n ag er ( ) {

r e ap er  = Re a pe r .g et R ea pe r () ;

r e ap er . se tS e rv e rS es s io nM a na ge r (t hi s );

r e ap er . st ar t () ;

}

p ub li c  v oi d  a cc e ss e d(  C o nt ex t  c tx ,  R eq u es t r eq , S tr in g  i d )  {

A p pl ic a ti on S es s io n a pS =( A pp li c at io n Se ss i on )f i nd Se s si on (  c tx ,  i d );

i f ( ap S == nu l l)  re tu r n;

S e rv er S es si o n s er vS = ap S. g et Se r ve rS e ss io n () ;

s e rv S. a cc es s ed ( );

a p S. ac c es se d () ;

/ /  c ac h e it  - n o ne e d to  co mp u te  i t  a ga i n

r e q. se t Se ss i on (  a pS  );

}

p ub li c  H tt p Se ss i on  cr ea t eS es s io n( C on te x t ct x ) {

S t ri ng  se ss i on I d = S es si o nI dG e ne ra t or .g e ne ra t eI d( ) ;

S e rv er S es si o n s es si o n = n ew  S e rv er S es si o n( se s si on I d) ;

s e ss io n s. pu t (s e ss io n Id , s es si o n) ;

i f ( - 1 ! = in a ct i ve In t er va l ) {

s e ss io n .s et M ax I na ct i ve In t er va l (i na c ti ve I nt er v al );

}

r e tu rn  se ss i on . ge tA p pl ic a ti on S es si o n(  c t x,  t r ue  ) ;

}

p ub li c  H tt p Se ss i on  fi nd S es si o n( Co n te xt  ct x,  St ri n g id )  {

S e rv er S es si o n s Se ss i on =( S er ve r Se ss i on )s e ss io n s. ge t (i d) ;

i f (s Se s si on = =n u ll ) r et ur n  n ul l ;

r e tu rn  sS es s io n .g et A pp li c at io n Se ss i on (c t x,  f a ls e) ;

}

//  X X X

/ / sy n c' d f or  s a ft y  - - n o ot h er  t h re ad  sh ou l d be  ge tt i ng  s o me th i ng

/ / fr o m th i s wh i le  we  a r e re a pi ng .  T hi s  i sn ' t th e  m os t  o pt i ma l

/ / so l ut io n  f or  th i s,  b u t we ' ll  d e te rm i ne  s o me th i ng  e l se  l a te r.

s yn ch r on iz e d vo i d r ea p( )  {

E n um er a ti on  en u m = s es si o ns .k e ys () ;

w h il e ( en um . ha s Mo re E le me n ts () )  {

Ob j ec t k ey  = en u m. ne x tE le m en t( ) ;

Se r ve rS e ss i on  s e ss io n  =  ( S er ve r Se ss i on )s e ss io n s. ge t (k ey ) ;

se s si on . re a p( );

se s si on . va l id at e () ;

}

}

s yn ch r on iz e d vo i d r em ov e Se ss i on (S e rv er S es si o n se s si on )  {

S t ri ng  id  =  se s si on . ge tI d () ;

s e ss io n .i nv a li d at e( ) ;

s e ss io n s. re m ov e (i d) ;

}

p ub li c  v oi d  r em o ve S es si o ns (C o nt ex t  c on t ex t)  {

E n um er a ti on  en u m = s es si o ns .k e ys () ;

w h il e ( en um . ha s Mo re E le me n ts () )  {

Ob j ec t k ey  = en u m. ne x tE le m en t( ) ;

Se r ve rS e ss i on  s e ss io n  =  ( S er ve r Se ss i on )s e ss io n s. ge t (k ey ) ;

Ap p li ca t io n Se ss i on  a p pS es s io n =

s es s io n .g et A pp li c at io n Se ss i on (c o nt ex t , fa l se );

if  (a pp S es s io n ! = nu l l)  {

a pp S es s io n. i nv al i da te ( );

}

}

}

/ **

* Us e d by  co nt e xt  to  c o nf ig u re  t h e se s si on  ma na g er 's  in ac t iv it y  t i me ou t .

*

* Th e  S es s io nM a na g er  m a y ha v e so m e de f au lt  se ss i on  t i me  o u t,  t h e

* Co n te xt  on  t h e o th er  ha nd  ha s i t' s t im eo u t se t  b y t he  d e pl oy m en t

* de s cr ip t or  ( w eb . xm l) .  T hi s  m et h od  l e ts  t h e Co n te xt  co nf o rg ur e  t h e

* se s si on  ma na g er  ac co r di ng  to  t h is  v a lu e.

*

* @p a ra m m in ut e s T he  s e ss io n  i na c ti vi t y ti m eo ut  in  m i nu te s .

*/

p ub li c  v oi d  s et S es s io nT i me Ou t (i nt  mi nu t es ) {

i f ( - 1 ! = mi n ut e s)  {

//  Th e m an a ge r w or ks  wi th  se co n ds .. .

in a ct iv e In t er va l  =  ( m in ut e s * 6 0) ;

}

}

}

SessionInterceptor
pa ck a ge  o r g. ap a ch e. t om c at .r e qu es t ;

im po r t or g .a pa c he .t o mc a t. co r e. *;

im po r t or g .a pa c he .t o mc a t. ut i l. *;

im po r t ja v a. io . *;

im po r t ja v a. ne t .* ;

im po r t ja v a. ut i l. *;

im po r t ja v ax .s e rv le t .h t tp .* ;

/* *

*  W i ll  p r oc es s  t he  re q ue st  an d d et er m in e t he  s e ss io n  I d,  an d s et  i t

*  i n  t he  Re qu e st .

*  I t  a ls o  m ar k s th e  s e ss io n  a s a cc es s ed .

*

*  T h is  i m pl em e nt at i on  on ly  ha nd l es  C o ok ie s  s es s io ns ,  p le a se  e x te nd  or

*  a d d ne w  i nt e rc ep t or s  f or  ot he r  m et h od s.

*

* /

pu bl i c cl a ss  S e ss io n In t er ce p to r e xt en d s  B a se In t er ce p to r i mp le m en ts  Re q ue st I nt er c ep to r  {

/ / GS ,  s ep a ra te s  t h e se s si on  id  f r om  t h e jv m  r ou t e

s ta ti c  f in a l ch a r S ES SI O NI D_ R OU TE _ SE P =  ' .' ;

i nt  d e bu g= 0 ;

C on te x tM an a ge r c m;

p ub li c  S es s io nI n te r ce pt o r( ) {

}

p ub li c  v oi d  s et D eb u g(  i n t i )  {

S y st em . ou t. p ri n tl n( " Se t d eb ug  to  "  + i) ;

d e bu g= i ;

}

p ub li c  v oi d  s et C on t ex tM a na ge r ( Co n te xt M an ag e r cm  ) {

t h is .c m =c m;

}

p ub li c  i nt  re qu e st M ap (R e qu es t  r eq u es t )  {

S t ri ng  se ss i on I d = n ul l;

C o ok ie  co ok i es [ ]= re q ue st . ge tC o ok ie s () ; / / as s er t ! =n ul l

f o r(  i n t i= 0 ; i <c oo k ie s. l en gt h ; i+ +  )  {

Co o ki e c oo k ie  =  co ok i es [i ] ;

if  (c oo k ie . ge tN a me () . eq ua l s( "J S ES SI O NI D" ) ) {

s es s io n Id  =  co ok i e. ge t Va lu e () ;

s es s io n Id =v a li da t eS es s io nI d (r eq u es t,  se ss i on Id ) ;

i f ( se s si on I d! =n u ll ){

re q ue st . se tR e qu es t ed Se s si on I dF ro m Co ok i e( tr u e) ;

}

}

}

S t ri ng  si g= " ;j s es si o ni d= " ;

i n t fo u nd At = - 1 ;

i f ( de b ug >0  ) c m. lo g ("  X X X RU R I= " +  r eq u es t. g et Re q ue st U RI () ) ;

i f  ( (f o un dA t =r e qu es t .g et R eq ue s tU RI ( ). in d ex Of ( si g) ) != - 1 ) {

se s si on I d= r eq ue s t. ge t Re qu e st UR I () .s u bs tr i ng (f o un dA t +s ig . le n gt h( ) );

//  re wr i te  UR L,  do  I  ne ed  to  d o  a ny t hi ng  mo re ?

re q ue st . se t Re qu e st UR I (r eq u es t. g et Re q ue st U RI () . su bs t ri ng ( 0,  fo un d At )) ;

se s si on I d= v al id a te Se s si on I d( re q ue st ,  s es s io nI d );

if  (s es s io n Id != n ul l) {

r eq u es t .s et R eq ue s te dS e ss io n Id Fr o mU RL ( tr ue ) ;

}

}

r e tu rn  0;

}

/ / XX X  w ha t  i s t he  co rr e ct  b e ha vi o r if  th e s es si o n is  in va l id  ?

/ / We  ma y s ti ll  se t  i t a nd  j u st  r e tu rn  se ss i on  i n va li d .

/ **  V a li da t e an d  f i x th e  s es s io n i d.  I f  t he  se ss i on  i s  n ot  va li d  r e tu rn  nu ll .

*  I t  w il l  a ls o  c l ea n u p th e  s es s io n f ro m l oa d - b al an c in g s tr in g s.

* @r e tu rn  se ss i on I d,  o r  n ul l  i f n ot  v a li d

*/

p ri va t e St r in g v al i da te S es si o nI d( R eq ue s t re q ue st ,  S tr i ng  s e ss io n Id ) {

/ /  G S,  We  p i gg y ba ck  th e J VM  i d  o n t op  o f  t he  se ss i on  c o ok ie

/ /  S ep a ra te  th e m .. .

i f ( de b ug >0  ) c m. lo g ("  O r ig  s e ss io n Id   "  +  s e ss io n Id  ) ;

i f  ( nu l l !=  se s si on I d)  {

in t  i de x  =  se ss i on Id . la st I nd ex O f( SE S SI ON I D_ RO U TE _S E P) ;

if ( id ex  > 0 ) {

s es s io n Id  =  se ss i on Id . su bs t ri ng ( 0,  i d ex );

}

}

i f  ( se s si on I d ! = nu l l &&  se ss i on Id . le ng t h( )! = 0)  {

//  GS , W e a re  i n  a  p r ob le m  h er e , we  ma y a ct ua l ly  g e t

//  mu lt i pl e  S es s io n c oo ki e s (o n e fo r  t he  ro ot

//  co nt e xt  an d o ne  f o r th e  r ea l  c on t ex t. . . or  ol d s es si o n

//  co ok i e.  We  m u st  c h ec k f or  v a li di t y in  th e c ur re n t co n te x t.

Co n te xt  ct x =r eq u es t. g et Co n te xt ( );

Se s si on M an a ge r s M = c tx .g e tS es s io nM a na ge r () ;    

if ( nu ll  !=  sM .f i nd Se s si on ( ct x,  se ss i on Id ) ) {

s M. a cc e ss ed ( ct x,  re qu e st , s es si o nI d ) ;

r eq u es t .s et R eq ue s te dS e ss io n Id (s e ss io n Id );

i f(  de b ug >0  ) cm . lo g( "  F in a l se s si on  id  "  + se s si on I d ) ;

r et u rn  se ss i on Id ;

}

}

r e tu rn  nu ll ;

}

p ub li c  i nt  be fo r eB o dy ( R eq ue s t rr e qu es t , Re s po ns e  r es p on se  ) {

S t ri ng  re qS e ss i on Id  = re s po ns e .g et S es si o nI d( ) ;

i f ( de b ug >0  ) c m. lo g (" Be f or e B od y "  +  r e qS es s io nI d  ) ;

i f ( re q Se ss i on I d= =n u ll )

re t ur n 0 ;

/ /  G S,  se t t he  pa th  at tr i bu te  to  t h e co o ki e.  Th is  wa y

/ /  m ul t ip le  se s si on  co ok i es  c a n be  us ed ,  o ne  fo r e ac h

/ /  c on t ex t.

S t ri ng  se ss i on P at h =  r re q ue st . ge tC o nt ex t () .g e tP at h () ;

i f (s es s io nP a th . le ng t h( ) = = 0)  {

se s si on P at h  =  " / ";

}

/ /  G S,  pi gg y ba c k th e  j vm  ro ut e  o n t he  s e ss io n  i d.

i f (! se s si on P at h .e qu a ls (" / ") ) {

St r in g j vm R ou te  = rr e qu es t .g et J vm Ro u te () ;

if ( nu ll  !=  jv mR o ut e)  {

r eq S es s io nI d  =  r e qS es s io nI d  +  S E SS IO N ID _R O UT E_ S EP  +  jv m Ro ut e ;

}

}

C o ok ie  co ok i e =  n ew  Co ok i e( "J S ES SI O NI D" ,

re q Se ss i on Id ) ;

c o ok ie . se tM a xA g e( - 1 ) ;

c o ok ie . se tP a th ( se ss i on Pa t h) ;

c o ok ie . se tV e rs i on (1 ) ;

r e sp on s e. ad d He a de r(  Co ok i eT oo l s. ge t Co ok i eH ea d er Na m e( co o ki e) ,

Co ok i eT oo l s. ge t Co ok i eH ea d er Va l ue (c o ok ie ) );

c o ok ie . se tV e rs i on (0 ) ;

r e sp on s e. ad d He a de r(  Co ok i eT oo l s. ge t Co ok i eH ea d er Na m e( co o ki e) ,

Co ok i eT oo l s. ge t Co ok i eH ea d er Va l ue (c o ok ie ) );

r e tu rn  0;

}

/ **  N o ti fi c at io n  o f  c on t ex t s hu td o wn

*/

p ub li c  v oi d  c on t ex t Sh ut d ow n(  Co nt e xt  c t x )

t h ro ws  To mc a tE x ce pt i on

{

i f ( ct x .g et D eb u g( ) >  0  )  ct x. l og (" R em ov i ng  s e ss io n s fr o m " +  c t x );

c t x. ge t Se ss i on M an ag e r( ). r em ov e Se ss i on s( c tx );

}

}

ServerSession

pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t or g .a pa c he .t o mc a t. co r e. *;

im po r t or g .a pa c he .t o mc a t. ut i l. St r in gM a na ge r ;

im po r t ja v a. io . *;

im po r t ja v a. ne t .* ;

im po r t ja v a. ut i l. *;

im po r t ja v ax .s e rv le t .* ;

im po r t ja v ax .s e rv le t .h t tp .* ;

/* *

*  C o re  i m pl em e nt at i on  of  a  se rv e r se s si on

*

*  @ a ut ho r  J am e s Du n ca n  D av i ds on  [d un c an @e n g. su n .c om ]

*  @ a ut ho r  J am e s To d d [ go nz o @e ng . su n. c om ]

* /

pu bl i c cl a ss  S e rv er S es s io n {

p ri va t e St r in gM a na g er  s m  =

S t ri ng M an ag e r. g et Ma n ag er ( "o rg . ap ac h e. to m ca t. s es si o n" );

p ri va t e Ha s ht ab l e v al ue s  =  n e w Ha s ht ab l e( );

p ri va t e Ha s ht ab l e a pp Se s si on s  =  n e w Ha s ht ab l e( );

p ri va t e St r in g i d;

p ri va t e lo n g cr e at i on Ti m e = S ys te m .c ur r en tT i me Mi l li s( ) ;;

p ri va t e lo n g th i sA c ce ss T im e =  c re a ti on T im e;

p ri va t e lo n g la s tA c ce ss e d = c re at i on Ti m e;

p ri va t e in t  i na c ti v eI nt e rv al  = - 1 ;

S er ve r Se ss i on (S t ri n g id )  {

t h is .i d  =  i d ;

}

p ub li c  S tr i ng  g e tI d ()  {

r e tu rn  id ;

}

p ub li c  l on g  g et C re a ti on T im e( )  {

r e tu rn  cr ea t io n Ti me ;

}

p ub li c  l on g  g et L as t Ac ce s se dT i me ()  {

r e tu rn  la st A cc e ss ed ;

}

p ub li c  A pp l ic at i on S es si o n ge t Ap pl i ca ti o nS es s io n( C on te x t co n te xt ,

b o ol ea n  c re a te )  {

A p pl ic a ti on S es s io n a pp Se s si on  =

(A p pl ic a ti o nS es s io n) a pp Se s si on s .g et ( co nt e xt );

i f  ( ap p Se ss i on  ==  n u ll  & &  c re a te ) {

//  XX X

//  sy nc  to  en su r e va l id ?

ap p Se ss i on  = ne w  A pp l ic at i on Se s si on ( id , t hi s,  co nt e xt );

ap p Se ss i on s .p ut ( co nt e xt , a pp Se s si on ) ;

}

/ /  X XX

/ /  m ak e  s ur e  t h at  w e  h av e n' t g on e o ve r t he  e n d of  ou r

/ /  i na c ti ve  in t er va l  - - i f so ,  i nv a li da t e an d  c re a te

/ /  a  n e w ap p Se s si on

r e tu rn  ap pS e ss i on ;

}

v oi d r em ov e Ap pl i ca t io nS e ss io n (C on t ex t c on te x t)  {

a p pS es s io ns . re m ov e( c on te x t) ;

}

/ **

* Ca l le d b y co n te x t wh e n re q ue st  co me s  i n s o th a t ac c es se s  a nd

* in a ct iv i ti es  ca n  b e d ea lt  wi th  ac co r di ng l y.

*/

v oi d a cc es s ed ()  {

/ /  s et  la st  ac c es se d  t o t hi sA c ce ss T im e a s it  wi ll  be  l e ft  o v er

/ /  f ro m  t he  pr e vi ou s  a cc e ss

l a st Ac c es se d  =  th is A cc es s Ti me ;

t h is Ac c es sT i me  = Sy s te m. c ur re n tT im e Mi ll i s( );

}

v oi d v al id a te ()

vo id  va li d at e( )  {

/ /  i f w e ha v e a n in a ct iv e  i nt e rv al ,  c he c k to  se e i f

/ /  w e' v e ex c ee d ed  i t

i f  ( in a ct iv e In t er va l  ! = - 1)  {

in t  t hi s In t er va l  =

( in t )( S ys te m .c ur r en tT i me Mi l li s( )  - l a st Ac c es se d ) / 1 00 0 ;

if  (t hi s In t er va l  >  i n ac ti v eI nt e rv al )  {

i nv a li d at e( ) ;

S er v er S es si o nM an a ge r s sm  =

Se r ve rS e ss io n Ma na g er .g e tM an a ge r( ) ;

s sm . re m ov eS e ss io n (t hi s );

}

}

}

s yn ch r on iz e d vo i d i nv al i da te ( ) {

E n um er a ti on  en u m = a pp Se s si on s .k ey s () ;

w h il e ( en um . ha s Mo re E le me n ts () )  {

Ob j ec t k ey  = en u m. ne x tE le m en t( ) ;

Ap p li ca t io n Se ss i on  a p pS es s io n =

( Ap p li c at io n Se ss i on )a p pS es s io ns . ge t( k ey );

ap p Se ss i on . in va l id at e () ;

}

}

p ub li c  v oi d  p ut V al u e( St r in g n am e,  Ob je c t va l ue ) {

i f  ( na m e ==  nu l l)  {

St r in g m sg  = sm . ge tS t ri ng ( "s er v er Se s si on . va lu e .i ae " );

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n( m sg );

}

r e mo ve V al ue ( na m e) ;  //  r e mo ve  an y e xi st i ng  b i nd in g

v a lu es . pu t( n am e , va l ue );

}

p ub li c  O bj e ct  g e tV a lu e( S tr in g  n am e ) {

i f  ( na m e ==  nu l l)  {

St r in g m sg  = sm . ge tS t ri ng ( "s er v er Se s si on . va lu e .i ae " );

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n( m sg );

}

r e tu rn  va lu e s. g et (n a me );

}

p ub li c  E nu m er at i on  ge tV a lu eN a me s( )  {

r e tu rn  va lu e s. k ey s( ) ;

}

p ub li c  v oi d  r em o ve V al ue ( St ri n g na m e)  {

v a lu es . re mo v e( n am e) ;

}

p ub li c  v oi d  s et M ax I na ct i ve In t er va l (i nt  in te r va l)  {

i n ac ti v eI nt e rv a l = i nt er v al ;

}

p ub li c  i nt  ge tM a xI n ac ti v eI nt e rv al ( ) {

r e tu rn  in ac t iv e In te r va l;

}     

/ / XX X

/ / sy n c' d f or  s a ft y  - - n o ot h er  t h re ad  sh ou l d be  ge tt i ng  s o me th i ng

/ / fr o m th i s wh i le  we  a r e re a pi ng .  T hi s  i sn ' t th e  m os t  o pt i ma l

/ / so l ut io n  f or  th i s,  b u t we ' ll  d e te rm i ne  s o me th i ng  e l se  l a te r.

s yn ch r on iz e d vo i d r ea p( )  {

E n um er a ti on  en u m = a pp Se s si on s .k ey s () ;

w h il e ( en um . ha s Mo re E le me n ts () )  {

Ob j ec t k ey  = en u m. ne x tE le m en t( ) ;

Ap p li ca t io n Se ss i on  a p pS es s io n =

( Ap p li c at io n Se ss i on )a p pS es s io ns . ge t( k ey );

ap p Se ss i on . va li d at e( ) ;

}

}

}

session expiration is not modularized
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problems likeé

HTTPRequest

HTTPResponse

Servlet

getCookies()

getRequestURI()(doc)

getSession()

getRequestedSessionId()

...

getRequest()

setContentType(contentType)

getOutptutStream()

setSessionId(id)

...

SessionInterceptor

requestMap(request)

beforeBody(req, resp)

...

Session

getAttribute(name)

setAttribute(name, val)

invalidate()

...

session tracking is not modularized
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the cost of tangled code

Åredundant code
ïsame fragment of code in many places

Ådifficult to reason about
ïnon-explicit structure

ïthe big picture of the tangling isnôt clear

Ådifficult to change
ïhave to find all the code involved

ïand be sure to change it consistently

ïand be sure not to break it by accident
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crosscutting concerns

HTTPRequest

Session

HTTPResponse

Servlet

getCookies()

getRequestURI()(doc)

getSession()

getRequestedSessionId()

...

getAttribute(name)

setAttribute(name, val)

invalidate()

...

getRequest()

setContentType(contentType)

getOutptutStream()

setSessionId(id)

...

SessionInterceptor

requestMap(request)

beforeBody(req, resp)

...
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the AOP idea

Åcrosscutting is inherent in complex systems

Åcrosscutting concerns
ïhave a clear purpose

ïhave a natural structure
Ådefined set of methods, module boundary crossings, 
points of resource utilization, lines of dataflowé   

Åso, letôs capture the structure of crosscutting 
concerns explicitly...
ïin a modular way

ïwith linguistic and tool support

Åaspects are
ïwell-modularized crosscutting concerns

aspect-oriented programming
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language support toé

/*

*  = = == == = == == = == == = == = == == = == == = == == = == == = == == = == == = == == = == == = == == = == =

*

*  T h e Ap a ch e S of tw a re  Li ce n se , V er si o n 1. 1

*

*  C o py ri g ht  ( c ) 19 9 9 T he  A p ac he  So ft w ar e F ou nd a ti on .   Al l  r ig h ts

*  r e se rv e d.

*

*  R e di st r ib ut i on  a n d u se  i n  s ou r ce  a n d bi n ar y f or ms ,  w it h  o r w it ho u t

*  m o di fi c at io n , ar e  p e rm it t ed  p r ov id e d th a t th e  f ol l ow in g  c on d it io n s

*  a r e me t :

*

*  1 .  R ed i st ri b ut io n s o f so u rc e c od e m us t r et ai n  t he  ab ov e  c op y ri gh t

*     n ot i ce , t hi s l is t  o f c on di t io ns  an d t he  f o ll ow i ng  d i sc la i me r.

*

*  2 .  R ed i st ri b ut io n s i n bi n ar y f or m m us t r ep ro d uc e t he  a b ov e c op yr i gh t

*     n ot i ce , t hi s l is t  o f c on di t io ns  an d t he  f o ll ow i ng  d i sc la i me r i n

*     t he  do cu m en ta t io n  a nd / or  o t he r m at er i al s p ro vi d ed  w i th  t h e

*     d is t ri bu t io n.

*

*  3 .  T he  en d - u se r d oc u me nt a ti on  in cl u de d w it h t he  r e di st r ib ut i on , i f

*     a ny ,  m us t  i nc l ud e  t he  fo ll o wi ng  ac kn o wl eg e me nt :

*        " Th is  pr od u ct  in cl u de s s of tw a re  d e ve lo p ed  b y  t he

*         Ap ac h e So f tw a re  F o un da t io n ( ht tp : // ww w .a pa c he .o r g/ ). "

*     A lt e rn at e ly , t hi s  a ck n ow le g em en t  m ay  ap pe a r in  th e s of tw a re

it se l f,

*     i f a nd  w h er ev e r s uc h t hi rd - pa rt y  a ck n ow le g em en t s no r ma ll y  a pp e ar .

*

*  4 .  T he  na me s  " Th e  J a ka rt a  P ro j ec t" ,  " To m ca t" ,  a nd  "A pa c he  S o ft wa r e

*     F ou n da ti o n"  m u st  no t b e us e d to  en do r se  o r  p ro m ot e p ro du c ts

de ri v ed

*     f ro m  t hi s  s of t wa r e wi t ho ut  pr io r  w ri t te n p er mi s si on .  F or  wr it t en

*     p er m is si o n,  p l ea s e co n ta ct  ap ac h e@ ap a ch e. o rg .

*

*  5 .  P ro d uc ts  de ri v ed  fr om  th is  so ft w ar e m ay  n o t be  ca ll e d "A p ac he "

*     n or  ma y " Ap ac h e"  ap pe a r in  th ei r  n am e s wi t ho ut  pr io r  w ri t te n

*     p er m is si o n of  th e  A pa c he  G r ou p.

*

*  T H IS  S O FT WA R E IS  PR O VI DE D  ̀ `A S  I S' '  A ND  AN Y E XP RE S SE D O R IM P LI ED

*  W A RR AN T IE S,  IN CL U DI N G,  B U T NO T  L IM I TE D T O,  T H E IM P LI ED  WA RR A NT IE S

*  O F  M ER C HA NT A BI LI T Y A ND  F I TN ES S  F OR  A PA R TI CU L AR  P U RP OS E  A RE

*  D I SC LA I ME D.   I N N O E VE NT  SH AL L  T HE  AP AC H E SO F TW AR E  F OU N DA TI O N OR

*  I T S CO N TR IB U TO RS  BE  LI AB L E FO R  A NY  DI RE C T,  I N DI RE C T,  I N CI DE N TA L,

*  S P EC IA L , EX E MP LA R Y,  OR  C O NS EQ U EN TI A L DA M AG ES  (I NC L UD IN G , BU T  N OT

*  L I MI TE D  T O,  PR OC U RE M EN T O F SU B ST IT U TE  G O OD S O R SE R VI CE S ; LO S S OF

*  U S E,  D A TA , O R PR O FI T S;  O R  B US I NE SS  IN TE R RU PT I ON ) H OW EV E R CA U SE D A ND

*  O N  A NY  TH EO R Y OF  LI A BI LI T Y,  W H ET HE R  I N C ON TR A CT , S TR IC T  L IA B IL IT Y ,

*  O R  T OR T  ( IN C LU DI N G N EG LI G EN CE  OR  O T HE RW I SE ) A RI SI N G IN  AN Y W AY  O U T

*  O F  T HE  US E O F TH I S S OF TW A RE , E VE N I F AD V IS ED  OF  T H E PO S SI BI L IT Y O F

*  S U CH  D A MA GE .

*  = = == == = == == = == == = == = == == = == == = == == = == == = == == = == == = == == = == == = == == = == =

*

*  T h is  s o ft wa r e co n si s ts  o f  v ol u nt ar y  c on t ri bu t io ns  ma de  by  m a ny

*  i n di vi d ua ls  on  b e ha l f of  th e A pa ch e  S of t wa re  Fo un d at io n .  F o r mo r e

*  i n fo rm a ti on  on  t h e A pa ch e  S of t wa re  Fo un d at io n , pl e as e s ee

*  < h tt p: / /w ww . ap ac h e. o rg /> .

*

*  [ A dd it i on al  no ti c es ,  i f r eq ui r ed  b y  p ri o r li c en si n g co n di ti o ns ]

*

* /

pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t or g .a pa c he .t o mc a t. co r e. *;

im po r t or g .a pa c he .t o mc a t. ut i l. St r in gM a na ge r ;

im po r t ja v a. io . *;

im po r t ja v a. ne t .* ;

im po r t ja v a. ut i l. *;

im po r t ja v ax .s e rv le t .* ;

im po r t ja v ax .s e rv le t .h t tp .* ;

/* *

*  C o re  i m pl em e nt at i on  of  a n  a pp l ic at i on  l e ve l s es si o n

*

*  @ a ut ho r  J am e s Du n ca n  D av i ds on  [d un c an @e n g. su n .c om ]

*  @ a ut ho r  J as o n Hu n te r  [ jc h @e ng . su n. c om ]

*  @ a ut ho r  J am e s To d d [ go nz o @e ng . su n. c om ]

* /

pu bl i c cl a ss  A p pl ic a ti o nS es s io n i mp le m en ts  Ht tp S es si o n {

p ri va t e St r in gM a na g er  s m  =

S t ri ng M an ag e r. g et Ma n ag er ( "o rg . ap ac h e. to m ca t. s es si o n" );

p ri va t e Ha s ht ab l e v al ue s  =  n e w Ha s ht ab l e( );

p ri va t e St r in g i d;

p ri va t e Se r ve rS e ss i on  s e rv er S es si o n;

p ri va t e Co n te xt  co n te xt ;

p ri va t e lo n g cr e at i on Ti m e = S ys te m .c ur r en tT i me Mi l li s( ) ;;

p ri va t e lo n g th i sA c ce ss T im e =  c re a ti on T im e;

p ri va t e lo n g la s tA c ce ss e d = c re at i on Ti m e;

p ri va t e in t  i na c ti v eI nt e rv al  = - 1 ;

p ri va t e bo o le an  va l id  =  tr ue ;

A pp li c at io n Se ss i on ( St ri n g id ,  S er v er Se s si on  se rv e rS es s io n,

C o nt ex t  c on t ex t ) {

t h is .s e rv er S es s io n =  s er v er Se s si on ;

t h is .c o nt ex t  =  co nt e xt ;

t h is .i d  =  i d ;

t h is .i n ac ti v eI n te rv a l = c on te x t. ge t Se ss i on Ti m eO ut ( );

i f  ( th i s. in a ct i ve In t er va l  ! = - 1)  {

th i s. in a ct i ve In t er va l  * = 6 0;

}

}

S er ve r Se ss i on  g e tS e rv er S es si o n( ) {

r e tu rn  se rv e rS e ss io n ;

}

/ **

* Ca l le d b y co n te x t wh e n re q ue st  co me s  i n s o th a t ac c es se s  a nd

* in a ct iv i ti es  ca n  b e d ea lt  wi th  ac co r di ng l y.

*/

v oi d a cc es s ed ()  {

/ /  s et  la st  ac c es se d  t o t hi sA c ce ss T im e a s it  wi ll  be  l e ft  o v er

/ /  f ro m  t he  pr e vi ou s  a cc e ss

l a st Ac c es se d  =  th is A cc es s Ti me ;

t h is Ac c es sT i me  = Sy s te m. c ur re n tT im e Mi ll i s( );

v a li da t e( );

}

v oi d v al id a te ()  {

/ /  i f w e ha v e a n in a ct iv e  i nt e rv al ,  c he c k to  se e i f we ' ve  e x ce e de d i t

i f  ( in a ct iv e In t er va l  ! = - 1)  {

in t  t hi s In t er va l  =

( in t )( S ys te m .c ur r en tT i me Mi l li s( )  - l a st Ac c es se d ) / 1 00 0 ;

if  (t hi s In t er va l  >  i n ac ti v eI nt e rv al )  {

i nv a li d at e( ) ;

}

}

}

/ / HT T P SE S SI ON  IM P LE ME N TA TI O N ME T HO DS

p ub li c  S tr i ng  g e tI d ()  {

i f  ( va l id ) {

re t ur n i d;

}  el se  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

}

p ub li c  l on g  g et C re a ti on T im e( )  {

i f  ( va l id ) {

re t ur n c re a ti on T im e;

}  el se  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

}

/ **

*

* @d e pr ec a te d

*/

p ub li c  H tt p Se ss i on C on te x t ge t Se ss i on Co n te xt ( ) {

r e tu rn  ne w S es s io nC o nt ex t Im pl ( );

}

p ub li c  l on g  g et L as t Ac ce s se dT i me ()  {

i f  ( va l id ) {

re t ur n l as t Ac ce s se d;

}  el se  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

}

pu bl i c vo i d in v al id a te ( ) {

s e rv er S es si o n. r em ov e Ap pl i ca ti o nS es s io n( c on te x t) ;

/ /  r em o ve  e v er y th in g  i n t he  s e ss io n

E n um er a ti on  en u m = v al ue s .k ey s () ;

w h il e ( en um . ha s Mo re E le me n ts () )  {

St r in g n am e  =  ( S tr in g )e nu m .n ex t El em e nt () ;

re m ov eV a lu e (n am e );

}

v a li d =  f al s e;

}

p ub li c  b oo l ea n i sN e w( ) {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

i f  ( th i sA cc e ss T im e = = cr e at io n Ti me )  {

re t ur n t ru e ;

}  el se  {

re t ur n f al s e;

}

}

/* *

* @d e pr ec a te d

*/

p ub li c  v oi d  p ut V al u e( St r in g n am e,  Ob je c t va l ue ) {

s e tA tt r ib ut e (n a me , v al ue ) ;

}

p ub li c  v oi d  s et A tt r ib ut e (S tr i ng  n a me , O bj ec t  v al u e)  {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

i f  ( na m e ==  nu l l)  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . va lu e .i ae " );

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n( m sg );

}

r e mo ve V al ue ( na m e) ;  //  r e mo ve  an y e xi st i ng  b i nd in g

i f  ( va l ue  ! =  n u ll  & &  v al u e in s ta nc e of  H t tp Se s si on B in di n gL is t en e r)  {

Ht t pS es s io n Bi nd i ng Ev e nt  e  =

n ew  Ht t pS es s io nB i nd in g Ev en t (t hi s , na m e) ;

(( H tt pS e ss i on Bi n di ng L is te n er )v a lu e) . va lu e Bo un d (e );

}

v a lu es . pu t( n am e , va l ue );

}

/ **

* @d e pr ec a te d

*/

p ub li c  O bj e ct  g e tV a lu e( S tr in g  n am e ) {

r e tu rn  ge tA t tr i bu te ( na me ) ;

}

p ub li c  O bj e ct  g e tA t tr ib u te (S t ri ng  na me )  {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

i f  ( na m e ==  nu l l)  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . va lu e .i ae " );

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n( m sg );

}

r e tu rn  va lu e s. g et (n a me );

}

/ **

* @d e pr ec a te d

*/

p ub li c  S tr i ng []  ge t Va lu e Na me s ()  {

E n um er a ti on  e =  g et A tt ri b ut eN a me s( ) ;

V e ct or  na me s  =  ne w V ec to r () ;

w h il e ( e. ha s Mo r eE le m en ts ( ))  {

na m es .a d dE l em en t (e .n e xt El e me nt ( )) ;

}

S t ri ng [ ] va l ue N am es  = ne w  S tr i ng [n a me s. s iz e( ) ];

n a me s. c op yI n to ( va lu e Na me s );

r e tu rn  va lu e Na m es ;

}

p ub li c  E nu m er at i on  ge tA t tr ib u te Na m es ()  {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

H a sh ta b le  v a lu e sC lo n e = ( Ha sh t ab le ) va lu e s. cl o ne () ;

r e tu rn  (E nu m er a ti on ) va lu e sC lo n e. ke y s( );

}

/ **

* @d e pr ec a te d

*/

p ub li c  v oi d  r em o ve V al ue ( St ri n g na m e)  {

r e mo ve A tt ri b ut e (n am e );

}

p ub li c  v oi d  r em o ve A tt ri b ut e( S tr in g  n am e ) {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

i f  ( na m e ==  nu l l)  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . va lu e .i ae " );

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n( m sg );

}

O b je ct  o = v al u es .g e t( na m e) ;

i f  ( o i ns ta n ce o f Ht t pS es s io nB i nd in g Li st e ne r)  {

Ht t pS es s io n Bi nd i ng Ev e nt  e  =

n ew  Ht t pS es s io nB i nd in g Ev en t (t hi s ,n am e );

(( H tt pS e ss i on Bi n di ng L is te n er )o ) .v al u eU nb o un d( e );

}

v a lu es . re mo v e( n am e) ;

}

p ub li c  v oi d  s et M ax I na ct i ve In t er va l (i nt  in te r va l)  {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

i n ac ti v eI nt e rv a l = i nt er v al ;

}

p ub li c  i nt  ge tM a xI n ac ti v eI nt e rv al ( ) {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

r e tu rn  in ac t iv e In te r va l;

}

}

// -- - -- -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- - --

ApplicationSession
pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t ja v a. io . IO Ex c ep t io n;

im po r t ja v a. io . Ob je c tI n pu tS t re am ;

im po r t ja v a. io . Ob je c tO u tp ut S tr ea m ;

im po r t ja v a. io . Se ri a li z ab le ;

im po r t ja v a. ut i l. En u me r at io n ;

im po r t ja v a. ut i l. Ha s ht a bl e;

im po r t ja v a. ut i l. Ve c to r ;

im po r t ja v ax .s e rv le t .S e rv le t Ex ce p ti on ;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on ;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on B in di n gE ve n t;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on B in di n gL is t en er ;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on C on te x t;

im po r t or g .a pa c he .t o mc a t. ca t al in a .* ;

im po r t or g .a pa c he .t o mc a t. ut i l. St r in gM a na ge r ;

/* *

*  S t an da r d im p le me n ta t io n o f th e  < b> S es si o n< /b >  

in te r fa ce .   Th i s ob j ec t  i s

*  s e ri al i za bl e , so  th a t it  ca n b e st o re d i n 

pe rs i st en t  s to r ag e o r t ra ns f er re d

*  t o  a  d i ff er e nt  J V M f or  d i st ri b ut ab l e se s si on  

su pp o rt .

*  < p >

*  < b >I MP L EM EN T AT IO N  N O TE </ b >:   A n in s ta nc e  o f t hi s 

cl as s  r ep r es en t s bo t h t he

*  i n te rn a l (S e ss io n ) a nd  a p pl ic a ti on  le ve l  

(H tt p Se ss i on ) v ie w o f t he  s e ss io n .

*  H o we ve r , be c au se  th e  c la s s it s el f i s no t  d ec l ar ed  

pu bl i c,  J a va  l o gi c o ut s id e

*  o f  t he  <c od e >o rg . ap a ch e. t om ca t .s es s io n< / co de >  

pa ck a ge  c a nn ot  ca st  an

*  H t tp Se s si on  vi ew  of  th is  in st a nc e b ac k t o a 

Se ss i on  v i ew .

*

*  @ a ut ho r  C ra i g R.  Mc C la na h an

*  @ v er si o n $R e vi si o n:  1. 2 $  $ Da t e:  2 0 00 /0 5 /1 5 

17 :5 4 :1 0 $

* /

fi na l  c la s s St a nd ar d Se s si on

i mp le m en ts  Ht tp S es s io n,  Se ss i on  {

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- -

-- -- - -- -- - -- - C on st r uc t or s

/ **

* Co n st ru c t a n ew  Se ss i on  a s so ci a te d w it h t he  

sp ec i fi ed  Ma na g er .

*

* @p a ra m m an ag e r T he  m a na ge r  w it h  w hi c h th i s 

Se ss i on  i s  a ss o ci at e d

*/

p ub li c  S ta n da rd S es s io n( M an ag e r ma n ag er )  {

s u pe r( ) ;

t h is .m a na ge r  =  ma na g er ;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- -

-- -- - -- I n st an c e Va r ia b le s

/ **

* Th e  c ol l ec ti o n o f us e r da t a at t ri bu t es  

as so c ia te d  w it h  t hi s  S e ss io n .

*/

p ri va t e Ha s ht ab l e a tt ri b ut es  = ne w  H as h ta bl e () ;

/ **

* Th e  t im e  t hi s  s e ss io n  w as  cr ea t ed , i n 

mi ll i se co n ds  s i nc e m id n ig ht ,

* Ja n ua ry  1,  1 9 70  GM T.

*/

p ri va t e lo n g cr e at i on Ti m e = 0 L;

/ **

* Th e  s es s io n i de n ti fi e r of  th is  Se ss i on .

*/

p ri va t e St r in g i d =  n ul l ;

/ **

* De s cr ip t iv e i nf o rm at i on  d e sc ri b in g t hi s 

Se ss i on  i m pl em e nt at i on .

*/

p ri va t e st a ti c f in a l St r in g i nf o =  

"S ta n da rd S es si o n/ 1. 0 ";

/ **

* Th e  l as t  a cc e ss e d ti m e fo r  t hi s  S es s io n.

*/

p ri va t e lo n g la s tA c ce ss e dT im e  =  c r ea ti o nT im e ;

/ **

* Th e  M an a ge r w it h  w hi c h th i s Se s si on  is  

as so c ia te d .

*/

p ri va t e Ma n ag er  ma n ag er  = nu l l;

/ **

* Th e  m ax i mu m t im e  i nt e rv al ,  i n s ec on d s,  b e tw ee n  

cl ie n t re q ue st s  b ef o re

* th e  s er v le t c on t ai ne r  m ay  in va l id at e  t hi s  

se ss i on .  A ne g at iv e  t i me

* in d ic at e s th a t t he  s e ss io n  s ho u ld  n e ve r t im e 

ou t.

*/

p ri va t e in t  m ax I na c ti ve I nt er v al  =  - 1 ;

/ **

* Fl a g in d ic at i ng  wh et h er  t h is  s e ss io n  i s n ew  o r  

no t.

*/

p ri va t e bo o le an  is N ew  =  tr ue ;

/ **

* Fl a g in d ic at i ng  wh et h er  t h is  s e ss io n  i s v al id  

or  n o t.

*/

p ri va t e bo o le an  is V al id  = fa l se ;

/ **

* Th e  s tr i ng  m a na g er  f o r th i s pa c ka ge .

*/

p ri va t e St r in gM a na g er  s m  =

St ri n gM an a ge r. g et Ma n ag e r( "o r g. ap a ch e. t om ca t .s es s io n" )

;

/ **

* Th e  H TT P  s es s io n  c on t ex t a ss oc i at ed  wi th  th is  

se ss i on .

*/

p ri va t e st a ti c H tt p Se ss i on Co n te xt  se ss i on Co n te xt  

= nu l l;

/ **

* Th e  c ur r en t a cc e ss ed  ti me  fo r t hi s s es si o n.

*/

p ri va t e lo n g th i sA c ce ss e dT im e  =  c r ea ti o nT im e ;

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- -

-- -- - -- S e ss io n  P ro p er t ie s

/ **

* Se t  t he  cr ea t io n  t im e  f or  th is  se ss i on .  Th is  

me th o d is  ca ll e d by  th e

* Ma n ag er  wh en  an  ex is t in g S es si o n in s ta nc e  i s 

re us e d.

*

* @p a ra m t im e T he  ne w c re at i on  t i me

*/

p ub li c  v oi d  s et C re a ti on T im e( l on g t im e)  {

t h is .c r ea ti o nT i me  =  ti me ;

t h is .l a st Ac c es s ed Ti m e = t im e;

t h is .t h is Ac c es s ed Ti m e = t im e;

}

/ **

* Re t ur n t he  s e ss i on  i d en ti f ie r f or  t h is  

se ss i on .

*/

p ub li c  S tr i ng  g e tI d ()  {

r e tu rn  (t hi s .i d );

}

/ **

* Se t  t he  se ss i on  id en t if ie r  f or  th is  se ss i on .

*

* @p a ra m i d Th e  n e w se s si on  id en t if ie r

*/

p ub li c  v oi d  s et I d( S tr in g  i d)  {

i f  ( (t h is .i d  ! =  n ul l ) &&  (m an a ge r ! = nu l l)  & &

(m an a ge r i ns t an ce o f Ma n ag er B as e) )

(( M an ag e rB a se ) m an ag e r) .r e mo ve ( th is ) ;

t h is .i d  =  i d ;

i f  ( (m a na ge r  ! =  n ul l ) &&  (m an a ge r i ns ta n ce of  

Ma na g er Ba s e) )

(( M an ag e rB a se ) m an ag e r) .a d d( th i s) ;

}

/ **

* Re t ur n d es cr i pt i ve  i n fo rm a ti on  ab ou t  t hi s  

Se ss i on  i m pl em e nt at i on  an d

* th e  c or r es po n di n g ve r si on  nu mb e r,  i n  t he  

fo rm a t

* 

<c od e >& lt ; de sc r ip ti o n& g t; /& l t; ve r si on & gt ;< / co de > .

*/

p ub li c  S tr i ng  g e tI n fo ()  {

r e tu rn  (t hi s .i n fo );

}

/ **

* Re t ur n t he  l a st  ti me  th e c li en t  s en t  a  r e qu es t  

as so c ia te d  w it h  t hi s

* se s si on ,  a s t he  nu mb e r of  mi ll i se co n ds  s i nc e 

mi dn i gh t,  Ja nu a ry  1 ,  1 9 70

* GM T .  A c ti on s  t h at  y o ur  a p pl ic a ti on  ta ke s , 

su ch  as  g e tt in g  o r s et t in g

* a v al ue  as so c ia t ed  w i th  t h e se s si on ,  d o n ot  

af fe c t th e  a cc e ss  t i me .

*/

p ub li c  l on g  g et L as t Ac ce s se dT i me ()  {

r e tu rn  (t hi s .l a st Ac c es se d Ti me ) ;

}

/ **

* Re t ur n t he  M a na g er  w i th in  wh ic h  t hi s  S es s io n 

is  v a li d.

*/

p ub li c  M an a ge r g et M an ag e r( ) {

r e tu rn  (t hi s .m a na ge r );

}

/ **

* Se t  t he  Ma na g er  wi th i n wh i ch  t h is  S e ss io n  i s 

va li d .

*

* @p a ra m m an ag e r T he  n e w Ma n ag er

*/

p ub li c  v oi d  s et M an a ge r( M an ag e r ma n ag er )  {

t h is .m a na ge r  =  ma na g er ;

}

/ **

* Re t ur n t he  m a xi m um  t i me  i n te rv a l,  i n  s ec o nd s,  

be tw e en  c l ie nt  re qu e st s

* be f or e t he  s e rv l et  c o nt ai n er  w i ll  i n va li d at e 

th e s es si o n.   A  n eg a ti v e

* ti m e in d ic at e s t ha t t he  s e ss io n  s ho u ld  n e ve r 

ti me  ou t.

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  

me th o d is  ca ll e d on

*  a n  i nv a li da t ed  se ss i on

*/

p ub li c  i nt  ge tM a xI n ac ti v eI nt e rv al ( ) {

r e tu rn  (t hi s .m a xI na c ti ve I nt er v al );

}

/ **

* Se t  t he  ma xi m um  ti me  in te r va l,  in  s e co nd s , 

be tw e en  c l ie nt  re qu e st s

* be f or e t he  s e rv l et  c o nt ai n er  w i ll  i n va li d at e 

th e s es si o n.   A  n eg a ti v e

* ti m e in d ic at e s t ha t t he  s e ss io n  s ho u ld  n e ve r 

ti me  ou t.

*

* @p a ra m i nt er v al  Th e n ew  m a xi mu m  i nt e rv al

*/

p ub li c  v oi d  s et M ax I na ct i ve In t er va l (i nt  in te r va l)  

{

t h is .m a xI na c ti v eI nt e rv al  = in t er va l ;

}

/ **

* Re t ur n t he  < c od e >H tt p Se ss i on </ c od e>  fo r w hi ch  th is  

ob je c t

* is  th e f ac ad e .

*/

p ub li c  H tt p Se ss i on  ge tS e ss io n ()  {

r e tu rn  (( Ht t pS e ss io n ) th i s) ;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -

Se ss i on  P u bl ic  Me th o ds

/ **

* Up d at e t he  a c ce s se d t im e i nf or m at io n  f or  th is  se ss i on .  

Th is  me th o d

* sh o ul d b e ca l le d  b y t he  c o nt ex t  w he n  a  r e qu es t  c om e s in  

fo r a  p ar t ic ul a r

* se s si on ,  e ve n  i f  t he  ap pl i ca ti o n do e s no t  r ef e re nc e  i t.

*/

p ub li c  v oi d  a cc e ss ( ) {

t h is .l a st Ac c es s ed Ti m e = t hi s. t hi sA c ce ss e dT im e ;

t h is .t h is Ac c es s ed Ti m e = S ys te m .c ur r en tT i me Mi l li s( ) ;

t h is .i s Ne w= f al s e;

}

/ **

* Pe r fo rm  th e i nt e rn al  pr oc e ss in g  r eq u ir ed  to  i n va li d at e 

th is  se ss i on ,

* wi t ho ut  tr ig g er i ng  a n  e xc e pt io n  i f t he  s e ss io n  h as  

al re a dy  e x pi re d .

*/

p ub li c  v oi d  e xp i re ( ) {

/ /  R em o ve  t h is  se ss i on  f r om  o u r ma n ag er ' s ac t iv e 

se ss i on s

i f  ( (m a na ge r  ! =  n ul l ) &&  (m an a ge r i ns ta n ce of  

Ma na g er Ba s e) )

(( M an ag e rB a se ) m an ag e r) .r e mo ve ( th is ) ;

/ /  U nb i nd  a n y o bj ec t s as s oc ia t ed  w i th  t h is  s e ss io n

V e ct or  re su l ts  = ne w  V ec t or () ;

E n um er a ti on  at t rs  =  ge tA t tr ib u te Na m es () ;

w h il e ( at tr s .h a sM or e El em e nt s( ) ) {

St r in g a tt r  =  ( S tr in g ) at t rs .n e xt El e me nt ( );

re s ul ts . ad d El em e nt (a t tr );

}

E n um er a ti on  na m es  =  re su l ts .e l em en t s( );

w h il e ( na me s .h a sM or e El em e nt s( ) ) {

St r in g n am e  =  ( S tr in g ) na m es .n e xt El e me nt ( );

re m ov eA t tr i bu te ( na me ) ;

}

/ /  M ar k  t hi s  s e ss io n  a s i nv al i d

s e tV al i d( fa l se ) ;

}

/ **

* Re l ea se  al l o bj e ct  r e fe re n ce s,  an d i ni ti a li ze  in st a nc e 

va ri a bl es ,  i n

* pr e pa ra t io n f or  re us e  o f t hi s o bj ec t .

*/

p ub li c  v oi d  r ec y cl e ()  {

/ /  R es e t th e  i n st an c e va r ia bl e s as s oc ia t ed  w i th  t h is  

Se ss i on

a t tr ib u te s. c le a r( );

c r ea ti o nT im e  =  0L ;

i d  =  n u ll ;

l a st Ac c es se d Ti m e = 0 L;

m a na ge r  =  n u ll ;

m a xI na c ti ve I nt e rv al  = - 1 ;

i s Ne w =  t ru e ;

i s Va li d  =  f a ls e ;

/ /  T el l  o ur  Ma n ag er  th at  th is  Se ss i on  h a s be e n re c yc le d

i f  ( (m a na ge r  ! =  n ul l ) &&  (m an a ge r i ns ta n ce of  

Ma na g er Ba s e) )

(( M an ag e rB a se ) m an ag e r) .r e cy cl e (t hi s );

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- S e ss io n  

Pa ck a ge  M e th od s

/ **

* Re t ur n t he  < c od e >i sV a li d< / co de >  f la g  f or  th is  se ss i on .

*/

b oo le a n is V al id ( ) {

r e tu rn  (t hi s .i s Va li d );

}

/ **

* Se t  t he  <c od e >i s Ne w< / co de >  f la g  f or  th is  se ss i on .

*

* @p a ra m i sN ew  Th e  n ew  va lu e  f or  th e < co de > is Ne w </ co d e>  

fl ag

*/

v oi d s et Ne w (b oo l ea n  i sN e w)  {

t h is .i s Ne w =  i s Ne w;

}

/ **

* Se t  t he  <c od e >i s Va li d </ co d e>  f l ag  f o r th i s se s si on .

*

* @p a ra m i sV al i d T he  n e w va l ue  f o r th e  

<c od e >i sV a li d< / co de >  f l ag

*/

v oi d s et Va l id (b o ol e an  i s Va li d ) {

t h is .i s Va li d  =  is Va l id ;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -

Ht tp S es si o n Pr o pe rt i es

/ **

* Re t ur n t he  t i me  wh en  th is  se ss i on  w a s cr e at ed ,  i n 

mi ll i se co n ds  s i nc e

* mi d ni gh t , Ja n ua r y 1,  19 70  GM T.

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  l on g  g et C re a ti on T im e( )  {

r e tu rn  (t hi s .c r ea ti o nT im e );

}

/ **

* Re t ur n t he  s e ss i on  c o nt ex t  w it h  w hi c h th i s se s si on  is  

as so c ia te d .

*

* @d e pr ec a te d A s o f Ve r si on  2. 1,  th is  me th o d is  de pr e ca te d  

an d h as  n o

*  r e pl ac e me nt .   I t wi l l be  re mo v ed  i n  a  f u tu re  ve rs i on  o f  

th e

*  J a va  S e rv le t  A P I.

*/

p ub li c  H tt p Se ss i on C on te x t ge t Se ss i on Co n te xt ( ) {

i f  ( se s si on C on t ex t = = nu l l)

se s si on C on t ex t =  n ew  St an d ar dS e ss io n Co nt e xt () ;

r e tu rn  (s es s io n Co nt e xt );

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- -

Ht tp S es si o n Pu b li c M et h od s

/ **

* Re t ur n t he  o b je c t bo u nd  w i th  t h e sp e ci fi e d na m e in  th is  

se ss i on , o r

* <c o de >n u ll </ c od e > if  no  o b je ct  is  b o un d w it h t ha t n am e.

*

* @p a ra m n am e N am e  o f t he  a t tr ib u te  t o  b e r et ur n ed

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  O bj e ct  g e tA t tr ib u te (S t ri ng  na me )  {

r e tu rn  (a tt r ib u te s. g et (n a me )) ;

}

/ **

* Re t ur n a n <c o de > En um e ra ti o n< /c o de > o f 

<c od e >S tr i ng </ c od e>  ob j ec ts

* co n ta in i ng  t h e n am es  of  t h e ob j ec ts  bo un d  t o t hi s 

se ss i on .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  E nu m er at i on  ge tA t tr ib u te Na m es ()  {

r e tu rn  (a tt r ib u te s. k ey s( ) );

}

/ **

* Re t ur n t he  o b je c t bo u nd  w i th  t h e sp e ci fi e d na m e in  th is  

se ss i on , o r

* <c o de >n u ll </ c od e > if  no  o b je ct  is  b o un d w it h t ha t n am e.

*

* @p a ra m n am e N am e  o f t he  v a lu e t o be  re tu r ne d

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*

* @d e pr ec a te d A s o f Ve r si on  2. 2,  th is  me th o d is  re pl a ce d 

by

*  < c od e> g et At t ri b ut e( ) </ co d e>

*/

p ub li c  O bj e ct  g e tV a lu e( S tr in g  n am e ) {

r e tu rn  (g et A tt r ib ut e (n am e )) ;

}

/ **

* Re t ur n t he  s e t o f na m es  o f  o bj e ct s b ou nd  to  t h is  

se ss i on .  If  t h er e

* ar e  n o s uc h o bj e ct s,  a ze r o - le n gt h a rr ay  is  r e tu rn e d.

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*

* @d e pr ec a te d A s o f Ve r si on  2. 2,  th is  me th o d is  re pl a ce d 

by

*  < c od e> g et At t ri b ut eN a me s( ) </ co d e>

*/

p ub li c  S tr i ng []  ge t Va lu e Na me s ()  {

V e ct or  re su l ts  = ne w  V ec t or () ;

E n um er a ti on  at t rs  =  ge tA t tr ib u te Na m es () ;

w h il e ( at tr s .h a sM or e El em e nt s( ) ) {

St r in g a tt r  =  ( S tr in g ) at t rs .n e xt El e me nt ( );

re s ul ts . ad d El em e nt (a t tr );

}

S t ri ng  na me s []  = ne w  S tr i ng [r e su lt s .s iz e () ];

f o r (i n t i =  0 ;  i  <  na me s .l en g th ; i ++ )

na m es [i ]  =  (S tr i ng ) r es ul t s. el e me nt A t( i) ;

r e tu rn  (n am e s) ;

}

/ **

* In v al id a te s t hi s  s es s io n a nd  u n bi nd s  a ny  ob je c ts  b o un d 

to  i t .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on

*  a n  i nv a li da t ed  se ss i on

*/

p ub li c  v oi d  i nv a li d at e( )  {

/ /  C au s e th i s s es si o n to  ex pi r e

e x pi re ( );

}

/ **

* Re t ur n < co de > tr u e< /c o de > i f th e  c li e nt  d o es  n o t ye t  k no w  

ab ou t  t he

* se s si on ,  o r i f t he  c l ie nt  ch oo s es  n o t to  jo in  th e 

se ss i on .  Fo r

* ex a mp le ,  i f t he  se rv e r us e d on l y co o ki e - b as ed  se ss i on s,  

an d t he  c l ie nt

* ha s  d is a bl ed  th e  u se  of  c o ok ie s , th e n a s es si o n wo u ld  b e  

ne w o n ea c h

* re q ue st .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  b oo l ea n i sN e w( ) {

r e tu rn  (t hi s .i s Ne w) ;

}

/ **

* Bi n d an  ob je c t t o th i s se s si on ,  u si n g th e  s pe c if ie d  n am e .  I f  a n  o bj e ct

* of  th e s am e n am e  i s a lr ea d y bo u nd  t o  t hi s  s es s io n,  th e o bj ec t  i s

* re p la ce d .

* <p >

* Af t er  t h is  m e th o d ex e cu te s , an d  i f t he  o b je ct  im pl e me nt s

* <c o de >H t tp Se s si o nB in d in gL i st en e r< /c o de >,  th e c on ta i ne r c al ls

* <c o de >v a lu eB o un d () </ c od e>  on  t h e ob j ec t.

*

* @p a ra m n am e N am e  t o w hi ch  th e o bj ec t  i s b ou nd ,  c an n ot  b e  n ul l

* @p a ra m v al ue  Ob j ec t t o be  bo un d , ca n no t b e nu l l

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  ca ll e d on  an

*  i n va li d at ed  se s si on

*

* @d e pr ec a te d A s o f Ve r si on  2. 2,  th is  me th o d is  re pl a ce d b y

*  < c od e> s et At t ri b ut e( ) </ co d e>

*/

p ub li c  v oi d  p ut V al u e( St r in g n am e,  Ob je c t va l ue ) {

s e tA tt r ib ut e (n a me , v al ue ) ;

}

/ **

* Re m ov e t he  o b je c t bo u nd  w i th  t h e sp e ci fi e d na m e fr o m th i s se s si o n.   I f

* th e  s es s io n d oe s  n ot  ha ve  an  o b je ct  bo un d  w it h  t hi s  n am e , th i s m et ho d

* do e s no t hi ng .

* <p >

* Af t er  t h is  m e th o d ex e cu te s , an d  i f t he  o b je ct  im pl e me nt s

* <c o de >H t tp Se s si o nB in d in gL i st en e r< /c o de >,  th e c on ta i ne r c al ls

* <c o de >v a lu eU n bo u nd () < /c od e > on  th e o bj ec t .

*

* @p a ra m n am e N am e  o f t he  o b je ct  to  r e mo ve  fr om  th is  se ss i on .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  v oi d  r em o ve A tt ri b ut e( S tr in g  n am e ) {

s y nc hr o ni ze d  ( a tt ri b ut es )  {

Ob j ec t o bj e ct  =  at tr i bu te s .g et ( na me ) ;

if  (o bj e ct  ==  n u ll )

r et u rn ;

at t ri bu t es . re mo v e( na m e) ;

//       Sy s te m. o ut .p r in tl n ( "R e mo vi n g at t ri bu t e " +  n am e  ) ;

if  (o bj e ct  in st a nc eo f  H tt p Se ss i on Bi n di ng L is te n er ) {

( (H t tp S es si o nB in d in gL i st en e r)  o b je ct ) .v al u eU nb o un d

(n e w Ht t pS es s io nB i nd in g Ev en t (( Ht t pS es s io n)  th is ,  n a me )) ;

}

}

}

/ **

* Re m ov e t he  o b je c t bo u nd  w i th  t h e sp e ci fi e d na m e fr o m th i s se s si o n.   I f

* th e  s es s io n d oe s  n ot  ha ve  an  o b je ct  bo un d  w it h  t hi s  n am e , th i s m et ho d

* do e s no t hi ng .

* <p >

* Af t er  t h is  m e th o d ex e cu te s , an d  i f t he  o b je ct  im pl e me nt s

* <c o de >H t tp Se s si o nB in d in gL i st en e r< /c o de >,  th e c on ta i ne r c al ls

* <c o de >v a lu eU n bo u nd () < /c od e > on  th e o bj ec t .

*

* @p a ra m n am e N am e  o f t he  o b je ct  to  r e mo ve  fr om  th is  se ss i on .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  ca ll e d on  an

*  i n va li d at ed  se s si on

*

* @d e pr ec a te d A s o f Ve r si on  2. 2,  th is  me th o d is  re pl a ce d b y

*  < c od e> r em ov e At t ri bu t e( )< / co de >

*/

p ub li c  v oi d  r em o ve V al ue ( St ri n g na m e)  {

r e mo ve A tt ri b ut e (n am e );

}

/ **

* Bi n d an  ob je c t t o th i s se s si on ,  u si n g th e  s pe c if ie d  n am e .  I f  a n  o bj e ct

* of  th e s am e n am e  i s a lr ea d y bo u nd  t o  t hi s  s es s io n,  th e o bj ec t  i s

* re p la ce d .

* <p >

* Af t er  t h is  m e th o d ex e cu te s , an d  i f t he  o b je ct  im pl e me nt s

* <c o de >H t tp Se s si o nB in d in gL i st en e r< /c o de >,  th e c on ta i ne r c al ls

* <c o de >v a lu eB o un d () </ c od e>  on  t h e ob j ec t.

*

* @p a ra m n am e N am e  t o w hi ch  th e o bj ec t  i s b ou nd ,  c an n ot  b e  n ul l

* @p a ra m v al ue  Ob j ec t t o be  bo un d , ca n no t b e nu l l

*

* @e x ce pt i on  I l le g al Ar g um en t Ex ce p ti on  if  a n  a tt e mp t i s ma d e to  ad d  a

*  n o n - se r ia li z ab l e ob j ec t i n an  en vi r on me n t ma r ke d d is tr i bu ta b le .

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  v oi d  s et A tt r ib ut e (S tr i ng  n a me , O bj ec t  v al u e)  {

i f  ( (m a na ge r  ! =  n ul l ) &&  ma na g er .g e tD is t ri bu t ab le ( ) &&

!( va l ue  i n st a nc eo f  S er i al iz a bl e) )

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n

( sm . ge t St ri n g( "s t an da r dS es s io n. s et At t ri bu t e. ia e ") );

s y nc hr o ni ze d  ( a tt ri b ut es )  {

re m ov eA t tr i bu te ( na me ) ;

at t ri bu t es . pu t( n am e,  va lu e );

if  (v al u e i ns ta n ce of  Ht tp S es si o nB in d in gL i st en e r)

( (H t tp S es si o nB in d in gL i st en e r)  v a lu e) . va lu e Bo un d

(n e w Ht t pS es s io nB i nd in g Ev en t (( Ht t pS es s io n)  th is ,  n a me )) ;

}

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- - H tt pS e ss io n  P ri v at e  M et h od s

/ **

* Re a d a s er ia l iz e d ve r si on  of  t h is  s e ss io n  o bj e ct  f r om  t h e sp e ci f ie d

* ob j ec t i np ut  st r ea m.

* <p >

* <b > IM PL E ME NT A TI O N NO T E< /b > :  T h e re f er en c e to  th e o wn in g  M an a ge r

* is  no t r es to r ed  by  t h is  m e th od ,  a nd  mu st  be  s e t ex p li ci t ly .

*

* @p a ra m s tr ea m  T h e in p ut  s t re am  to  r e ad  f r om

*

* @e x ce pt i on  C l as s No tF o un dE x ce pt i on  i f  a n u nk no w n cl a ss  i s  s pe c if i ed

* @e x ce pt i on  I O Ex c ep ti o n if  an  i n pu t/ o ut pu t  e rr o r oc c ur s

*/

p ri va t e vo i d re a dO b je ct ( Ob je c tI np u tS tr e am  s t re am )

t h ro ws  Cl as s No t Fo un d Ex ce p ti on ,  I OE x ce pt i on  {

/ /  D es e ri al i ze  th e s ca la r  i ns t an ce  va ri a bl es  (e xc e pt  M a na ge r )

c r ea ti o nT im e  =  (( Lo n g)  s t re am . re ad O bj ec t () ). l on gV a lu e( ) ;

i d  =  ( S tr in g ) s tr ea m .r ea d Ob je c t( );

l a st Ac c es se d Ti m e = ( (L on g ) st r ea m. r ea dO b je ct ( )) .l o ng Va l ue () ;

m a xI na c ti ve I nt e rv al  = (( I nt eg e r)  s t re am . re ad O bj ec t () ). i nt Va l ue ( );

i s Ne w =  ( (B o ol e an ) s tr ea m .r ea d Ob je c t( )) . bo ol e an Va l ue () ;

i s Va li d  =  ( ( Bo o le an )  s tr e am .r e ad Ob j ec t( ) ). bo o le an V al ue ( );

/ /  D es e ri al i ze  th e a tt ri b ut e c ou nt  an d a tt ri b ut e v al ue s

i n t n =  ( (I n te g er ) s tr ea m .r ea d Ob je c t( )) . in tV a lu e( ) ;

f o r (i n t i =  0 ;  i  <  n;  i + +)  {

St r in g n am e  =  ( S tr in g ) st r ea m. r ea dO b je ct ( );

Ob j ec t v al u e = ( Ob je c t)  s t re am . re ad O bj ec t () ;

at t ri bu t es . pu t( n am e,  va lu e );

}

}

/ **

* Wr i te  a  se ri a li z ed  v e rs io n  o f t hi s s es si o n ob j ec t t o th e  s pe c if i ed

* ob j ec t o ut pu t  s t re am .

* <p >

* <b > IM PL E ME NT A TI O N NO T E< /b > :  T h e ow n in g M an ag e r wi l l no t  b e s to r ed

* in  th e s er ia l iz e d re p re se n ta ti o n of  th is  Se ss i on .  Af te r  c al l in g

* <c o de >r e ad Ob j ec t () </ c od e> ,  y ou  mu st  se t t he  a s so ci a te d M an ag e r

* ex p li ci t ly .

* <p >

* <b > IM PL E ME NT A TI O N NO T E< /b > :  A n y at t ri bu t e th a t is  no t S er ia l iz a bl e

* wi l l be  si le n tl y  i gn o re d.   I f y ou  d o  n ot  wa nt  an y s uc h a tt ri b ut e s,

* be  su re  th e < co d e> di s tr ib u ta bl e </ co d e>  p r op er t y of  ou r a ss oc i at e d

* Ma n ag er  is  s e t t o <c o de >t r ue </ c od e> .

*

* @p a ra m s tr ea m  T h e ou t pu t s tr ea m  t o w ri te  to

*

* @e x ce pt i on  I O Ex c ep ti o n if  an  i n pu t/ o ut pu t  e rr o r oc c ur s

*/

p ri va t e vo i d wr i te O bj ec t (O bj e ct Ou t pu tS t re am  st re a m)  t h ro ws  IO Ex c ep t io n {

/ /  W ri t e th e  s c al ar  in st a nc e v ar ia b le s ( ex ce p t Ma n ag er )

s t re am . wr it e Ob j ec t( n ew  L o ng (c r ea ti o nT im e )) ;

s t re am . wr it e Ob j ec t( i d) ;

s t re am . wr it e Ob j ec t( n ew  L o ng (l a st Ac c es se d Ti me ) );

s t re am . wr it e Ob j ec t( n ew  I n te ge r (m ax I na ct i ve In t er va l )) ;

s t re am . wr it e Ob j ec t( n ew  B o ol ea n (i sN e w) );

s t re am . wr it e Ob j ec t( n ew  B o ol ea n (i sV a li d) ) ;

/ /  A cc u mu la t e t he  n a me s o f se r ia li z ab le  at tr i bu te s

V e ct or  re su l ts  = ne w  V ec t or () ;

E n um er a ti on  at t rs  =  ge tA t tr ib u te Na m es () ;

w h il e ( at tr s .h a sM or e El em e nt s( ) ) {

St r in g a tt r  =  ( S tr in g ) at t rs .n e xt El e me nt ( );

Ob j ec t v al u e = a tt ri b ut es . ge t( a tt r) ;

if  (v al u e i ns ta n ce of  Se ri a li za b le )

r es u lt s .a dd E le me n t( at t r) ;

}

/ /  S er i al iz e  t h e at t ri bu t e co u nt  a n d th e   at t ri bu t e va l ue s

s t re am . wr it e Ob j ec t( n ew  I n te ge r (r es u lt s. s iz e( ) )) ;

E n um er a ti on  na m es  =  re su l ts .e l em en t s( );

w h il e ( na me s .h a sM or e El em e nt s( ) ) {

St r in g n am e  =  ( S tr in g ) na m es .n e xt El e me nt ( );

st r ea m. w ri t eO bj e ct (n a me );

st r ea m. w ri t eO bj e ct (a t tr ib u te s. g et (n a me )) ;

}

}

c ro ss c ut  i n va li d at e (S ta n da rd S es si o n s) :  s  &  (i nt  ge tM a xI na c ti ve I nt e rv al ( ) | 

l on g  g et C re at i on Ti m e( )  |

O bj e ct  g e tA tt r ib ut e (S t ri ng )  |  

E nu m er at i on  g e tA tt r ib u te Na m es ()  |

S tr i ng []  ge tV a lu eN a me s ()  |

v oi d  i nv a li da t e( ) |

b oo l ea n i sN ew ( ) |

v oi d  r em o ve At t ri bu t e( S tr in g ) |

v oi d  s et A tt ri b ut e( S tr i ng , O bj ec t )) ;

s ta ti c  a dv i ce (S t an d ar dS e ss io n  s ):  in va l id at e (s ) {

b e fo re  {

if  (! s. i sV a li d( ) )

t hr o w n ew  I l le ga l St at e Ex ce p ti on

(s . sm .g e tS tr i ng (" s ta nd a rd Se s si on . " 

+  th is J oi nP o in t. m et ho d Na me

+  ". is e ") );

}

}

}

//  - - -- -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- P r iv a te  C l as s

/* *

*  T h is  c l as s i s a d um m y im p le me n ta ti o n of  th e < co de > Ht tp S es si o nC on t ex t </ co d e>

*  i n te rf a ce , t o co n fo r m to  th e r eq ui r em en t  t ha t  s uc h  a n o bj ec t  b e r et u rn ed

*  w h en  < c od e> H tt pS e ss i on .g e tS es s io nC o nt ex t () </ c od e>  is  c a ll ed .

*

*  @ a ut ho r  C ra i g R.  Mc C la na h an

*

*  @ d ep re c at ed  As  o f  J a va  S e rv le t  A PI  2. 1 w it h n o re p la ce m en t.   T he

*   i nt er f ac e w il l b e r em ov e d in  a fu t ur e v er si o n of  th is  AP I.

* /

fi na l  c la s s St a nd ar d Se s si on C on te x t im p le me n ts  H t tp Se s si on C on te x t {

p ri va t e Ve c to r d um m y = n ew  V e ct or ( );

/ **

* Re t ur n t he  s e ss i on  i d en ti f ie rs  of  a l l se s si on s  d ef i ne d

* wi t hi n t hi s c on t ex t.

*

* @d e pr ec a te d A s o f Ja v a Se r vl et  AP I 2 .1  w i th  n o  r ep l ac em e nt .

*  T h is  m e th od  mu s t re t ur n a n em p ty  < c od e> E nu me r at io n </ co d e>

*  a n d wi l l be  re m ov ed  in  a  fu tu r e ve r si on  of  t h e AP I .

*/

p ub li c  E nu m er at i on  ge tI d s( ) {

r e tu rn  (d um m y. e le me n ts () ) ;

}

/ **

* Re t ur n t he  < c od e >H tt p Se ss i on </ c od e>  as so c ia te d  w it h  t he

* sp e ci fi e d se s si o n id e nt if i er .

*

* @p a ra m i d Se s si o n id e nt if i er  f o r wh i ch  t o  l oo k  u p a  s es s io n

*

* @d e pr ec a te d A s o f Ja v a Se r vl et  AP I 2 .1  w i th  n o  r ep l ac em e nt .

*  T h is  m e th od  mu s t re t ur n n ul l a nd  w i ll  b e  r em o ve d i n a

*  f u tu re  ve rs i on  of  t h e AP I .

*/

p ub li c  H tt p Se ss i on  ge tS e ss io n (S tr i ng  i d ) {

r e tu rn  (n ul l );

}

}

StandardSession

pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t ja v a. io . IO Ex c ep t io n;

im po r t ja v a. ut i l. En u me r at io n ;

im po r t ja v a. ut i l. Ha s ht a bl e;

im po r t ja v a. ut i l. Ve c to r ;

im po r t or g .a pa c he .t o mc a t. ca t al in a .* ;

im po r t ja v ax .s e rv le t .h t tp .C o ok ie ;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on ;

im po r t or g .a pa c he .t o mc a t. ut i l. St r in gM a na ge r ;

im po r t or g .w 3c . do m. N am e dN od e Ma p;

im po r t or g .w 3c . do m. N od e ;

/* *

*  S t an da r d im p le me n ta t io n o f th e  < b> M an ag e r< /b >  i nt e rf ac e  t ha t  p ro v id e s

*  n o  s es s io n p er si s te n ce  o r  d is t ri bu t ab le  ca pa b il it i es , b ut  d o es  s u pp o rt

*  a n  o pt i on al ,  c on f ig u ra bl e , ma x im um  nu mb e r of  ac ti v e se s si on s  a ll o we d .

*  < p >

*  L i fe cy c le  c o nf ig u ra t io n o f th i s co m po ne n t as s um es  an  X M L no d e

*  i n  t he  fo ll o wi ng  fo r ma t:

*  < c od e>

*      &l t ;M an a ge r c la s sN am e =" or g .a pa c he .t o mc at . se ss i on .S t an da r dM an a ge r "

*               c he c kI n te rv a l= "6 0 " ma x Ac ti v eS es s io ns = " - 1"

*               m ax I na c ti ve I nt er v al =" - 1"  / >

*  < / co de >

*  w h er e y ou  c a n ad j us t  t he  fo ll o wi ng  pa ra m et er s , wi t h de f au lt  va lu e s

*  i n  s qu a re  b r ac ke t s:

*  < u l>

*  < l i> <b > ch ec k In te r va l </ b>  - Th e  i nt e rv al  (i n s ec on d s)  b e tw ee n  b ac k gr o un d

*      th r ea d c he ck s  f o r ex p ir ed  se ss i on s.   [ 60 ]

*  < l i> <b > ma xA c ti ve S es s io ns < /b > - T he  ma xi m um  n u mb er  of  s e ss io n s al l ow e d to

*      be  ac ti v e at  on c e,  o r  - 1 f or  n o  l im i t.   [ - 1 ]

*  < l i> <b > ma xI n ac ti v eI n te rv a l< /b >  - T h e de f au lt  ma xi m um  n u mb er  of  s e co n ds  o f

*      in a ct iv i ty  b e fo r e wh i ch  t h e se r vl et  co nt a in er  is  a l lo we d  t o t im e  o ut

*      a s es si o n,  o r  - 1  f or  no  l i mi t.   T hi s  v al u e sh o ul d b e ov e rr id d en  fr om

*      th e  d ef a ul t s es s io n t im eo u t sp e ci fi e d in  th e w eb  a p pl ic a ti on  de p lo ym e nt

*      de s cr ip t or , i f a ny .  [ - 1]

*  < / ul >

*

*  @ a ut ho r  C ra i g R.  Mc C la na h an

*  @ v er si o n $R e vi si o n:  1. 1. 1 .1  $  $D at e : 20 0 0/ 05 / 02  2 1 :2 8: 3 0 $

* /

pu bl i c fi n al  c l as s S ta n da rd M an ag e r

e xt en d s Ma n ag er B as e

i mp le m en ts  Li fe c yc l e,  R u nn ab l e {

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- I n st an c e V ar ia b le s

/ **

* Th e  i nt e rv al  (i n  s ec o nd s)  be tw e en  c h ec ks  fo r e xp ir e d se s si on s .

*/

p ri va t e in t  c he c kI n te rv a l = 6 0;

/ **

* Ha s  t hi s  c om p on e nt  b e en  c o nf ig u re d y et ?

*/

p ri va t e bo o le an  co n fi gu r ed  =  fa ls e ;

/ **

* Th e  d es c ri pt i ve  in fo r ma ti o n ab o ut  t h is  i m pl em e nt at i on .

*/

p ri va t e st a ti c f in a l St r in g i nf o =  " St a nd ar d Ma na g er /1 . 0" ;

/ **

* Th e  m ax i mu m n um b er  o f  a ct i ve  S e ss io n s al l ow ed ,  o r - 1 fo r  n o l im i t.

*/

p ro te c te d i nt  m a xA c ti ve S es si o ns  =  - 1 ;

/ **

* Th e  s tr i ng  m a na g er  f o r th i s pa c ka ge .

*/

p ri va t e St r in gM a na g er  s m  =

S t ri ng M an ag e r. g et Ma n ag er ( "o rg . ap ac h e. to m ca t. s es si o n" );

/ **

* Ha s  t hi s  c om p on e nt  b e en  s t ar te d  y et ?

*/

p ri va t e bo o le an  st a rt ed  = fa l se ;

/ **

* Th e  b ac k gr ou n d t hr ea d .

*/

p ri va t e Th r ea d t hr e ad  =  nu ll ;

/ **

* Th e  b ac k gr ou n d t hr ea d  c om p le ti o n se m ap ho r e.

*/

p ri va t e bo o le an  th r ea dD o ne  =  fa ls e ;

/ **

* Na m e to  re gi s te r  f or  th e b ac kg r ou nd  th re a d.

*/

p ri va t e St r in g t hr e ad Na m e = " St an d ar dM a na ge r ";

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - P r op er t ie s

/ **

* Re t ur n t he  c h ec k  i nt e rv al  (i n s ec on d s)  f o r th i s Ma n ag er .

*/

p ub li c  i nt  ge tC h ec k In te r va l( )  {

r e tu rn  (t hi s .c h ec kI n te rv a l) ;

}

/ **

* Se t  t he  ch ec k  i n te rv a l (i n  s ec o nd s)  fo r t hi s M an ag e r.

*

* @p a ra m c he ck I nt e rv al  Th e n ew  c h ec k i nt er v al

*/

p ub li c  v oi d  s et C he c kI nt e rv al ( in t c he ck I nt er v al ) {

t h is .c h ec kI n te r va l =  c he c kI nt e rv al ;

}

/ **

* Re t ur n d es cr i pt i ve  i n fo rm a ti on  ab ou t  t hi s  M an a ge r i mp le m en ta t io n  a nd

* th e  c or r es po n di n g ve r si on  nu mb e r,  i n  t he  fo rm a t

* <c o de >& l t; de s cr i pt io n &g t; / &l t; v er si o n& gt ; </ co d e> .

*/

p ub li c  S tr i ng  g e tI n fo ()  {

r e tu rn  (t hi s .i n fo );

}

/ **

* Re t ur n t he  m a xi m um  n u mb er  of  a c ti ve  Se ss i on s a ll ow e d,  o r  - 1 f or

* no  li mi t .

*/

p ub li c  i nt  ge tM a xA c ti ve S es si o ns ()  {

r e tu rn  (t hi s .m a xA ct i ve Se s si on s );

}

/ **

* Se t  t he  ma xi m um  nu mb e r of  ac ti v es  S e ss io n s al l ow ed ,  o r - 1 fo r

* no  li mi t .

*

* @p a ra m m ax  T h e n ew  m a xi mu m  n um b er  o f  s es s io ns

*/

p ub li c  v oi d  s et M ax A ct iv e Se ss i on s( i nt  m a x)  {

t h is .m a xA ct i ve S es si o ns  =  ma x;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - - Pu b li c  M et h od s

/ **

* Co n st ru c t an d  r e tu rn  a ne w  s es s io n o bj ec t , ba s ed  o n  t he  de fa u lt

* se t ti ng s  s pe c if i ed  b y  t hi s  M an a ge r' s  p ro p er ti e s.   T he  s e ss io n

* id  wi ll  be  a s si g ne d b y th i s me t ho d,  an d a va il a bl e v ia  t h e ge t Id ( )

* me t ho d o f th e  r e tu rn e d se s si on .   If  a ne w  s es s io n c an no t  b e c re a te d

* fo r  a ny  re as o n,  re tu r n <c o de >n u ll </ c od e> .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  a ne w  s es s io n c an no t  b e

*  i n st an t ia te d  f o r an y  r ea s on

*/

p ub li c  S es s io n c re a te Se s si on ( ) {

i f  ( (m a xA ct i ve S es si o ns  > =  0 ) & &

(s es s io ns . si z e( ) > = ma x Ac ti v eS es s io ns ) )

th r ow  n e w I ll eg a lS ta t eE xc e pt io n

( sm . ge t St ri n g( "s t an da r dM an a ge r. c re at e Se ss i on .i s e" )) ;

r e tu rn  (s up e r. c re at e Se ss i on () ) ;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- - L if ec y cl e  M et h od s

/ **

* Co n fi gu r e th i s c om po n en t,  ba se d  o n t he  s p ec if i ed  c o nf ig u ra ti o n

* pa r am et e rs .  Th i s me t ho d s ho ul d  b e c al le d  i mm e di at e ly  a f te r t he

* co m po ne n t in s ta n ce  i s  c re a te d,  an d b ef or e  < co d e> st a rt () < /c od e >

* is  ca ll e d.

*

* @p a ra m p ar am e te r s Co n fi gu r at io n  p ar a me te r s fo r  t hi s  c om p on en t

*  ( < B> FI X ME : W ha t  o bj e ct  t y pe  s h ou ld  th is  re al l y be ? )

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  co mp o ne nt  ha s a lr ea d y b ee n

*  c o nf ig u re d a nd / or  s t ar te d

* @e x ce pt i on  L i fe c yc le E xc ep t io n i f th i s co m po ne n t de t ec ts  a fa t al  er ro r

*  i n  t he  co nf i gu r at io n  p ar a me te r s it  wa s g iv en

*/

p ub li c  v oi d  c on f ig u re (N o de  p a ra me t er s)

t h ro ws  Li fe c yc l eE xc e pt io n  {

/ /  V al i da te  an d  u pd a te  o u r cu r re nt  co mp o ne nt  st at e

i f  ( co n fi gu r ed )

th r ow  n e w L if ec y cl eE x ce pt i on

( sm . ge t St ri n g( "s t an da r dM an a ge r. a lr ea d yC on f ig ur e d" )) ;

c o nf ig u re d =  t r ue ;

i f  ( pa r am et e rs  ==  n u ll )

re t ur n;

/ /  P ar s e an d  p r oc es s  o ur  co nf i gu ra t io n p ar am e te rs

i f  ( !( " Ma na g er " .e qu a ls (p a ra me t er s. g et No d eN am e () )) )

re t ur n;

N a me dN o de Ma p  a t tr ib u te s =  p ar a me te r s. ge t At tr i bu te s () ;

N o de  n o de  =  nu l l;

n o de  =  at tr i bu t es .g e tN am e dI te m (" ch e ck In t er va l ") ;

i f  ( no d e !=  nu l l)  {

tr y  {

s et C he c kI nt e rv al ( In te g er .p a rs eI n t( no d e. ge t No de V al ue ( )) ) ;

} c at ch  (T h ro wa b le  t )  {

;        / / X XX  - Th ro w  e xc e pt io n ?

}

}

n o de  =  at tr i bu t es .g e tN am e dI te m (" ma x Ac ti v eS es s io ns " );

i f  ( no d e !=  nu l l)  {

tr y  {

s et M ax A ct iv e Se ss i on s( I nt eg e r. pa r se In t (n od e .g et N od eV a lu e () )) ;

} c at ch  (T h ro wa b le  t )  {

;        / / X XX  - Th ro w  e xc e pt io n ?

}

}

n o de  =  at tr i bu t es .g e tN am e dI te m (" ma x In ac t iv eI n te rv a l" );

i f  ( no d e !=  nu l l)  {

tr y  {

s et M ax I na ct i ve In t er va l (I nt e ge r. p ar se I nt (n o de .g e tN od e Va l ue () ) );

} c at ch  (T h ro wa b le  t )  {

;        / / X XX  - Th ro w  e xc e pt io n ?

}

}

}

/ **

* Pr e pa re  fo r t he  be gi n ni ng  of  a c ti ve  us e o f th e  p ub l ic  m e th od s  o f  t hi s

* co m po ne n t.   T hi s  m et h od  s h ou ld  be  c a ll ed  af te r  < co d e> co n fi gu r e( ) </ co d e> ,

* an d  b ef o re  a n y o f th e  p ub l ic  m e th od s  o f t he  c o mp on e nt  a r e ut i li z ed .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  co mp o ne nt  ha s n ot  y e t b ee n

*  c o nf ig u re d ( if  re qu i re d f or  t h is  c o mp on e nt )

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  co mp o ne nt  ha s a lr ea d y b ee n

*  s t ar te d

* @e x ce pt i on  L i fe c yc le E xc ep t io n i f th i s co m po ne n t de t ec ts  a fa t al  er ro r

*  t h at  p r ev en t s t hi s c om po n en t f ro m b ei ng  us ed

*/

p ub li c  v oi d  s ta r t( )  t hr o ws  L i fe cy c le Ex c ep ti o n {

/ /  V al i da te  an d  u pd a te  o u r cu r re nt  co mp o ne nt  st at e

i f  ( !c o nf ig u re d )

th r ow  n e w L if ec y cl eE x ce pt i on

( sm . ge t St ri n g( "s t an da r dM an a ge r. n ot Co n fi gu r ed ") ) ;

i f  ( st a rt ed )

th r ow  n e w L if ec y cl eE x ce pt i on

( sm . ge t St ri n g( "s t an da r dM an a ge r. a lr ea d yS ta r te d" ) );

s t ar te d  =  t r ue ;

/ /  S ta r t th e  b a ck gr o un d r ea pe r  t hr e ad

t h re ad S ta rt ( );

}

/ **

* Gr a ce fu l ly  t e rm i na te  th e a ct iv e  u se  of  t h e pu b li c m et ho d s of  th i s

* co m po ne n t.   T hi s  m et h od  s h ou ld  be  t h e la s t on e  c al l ed  o n  a  g i ve n

* in s ta nc e  o f t hi s  c om p on en t .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  co mp o ne nt  ha s n ot  b e en  st ar t ed

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  co mp o ne nt  ha s a lr ea d y

*  b e en  s t op pe d

* @e x ce pt i on  L i fe c yc le E xc ep t io n i f th i s co m po ne n t de t ec ts  a fa t al  er ro r

*  t h at  n e ed s t o b e re p or te d

*/

p ub li c  v oi d  s to p ()  th ro w s Li f ec yc l eE xc e pt io n  {

/ /  V al i da te  an d  u pd a te  o u r cu r re nt  co mp o ne nt  st at e

i f  ( !s t ar te d )

th r ow  n e w L if ec y cl eE x ce pt i on

( sm . ge t St ri n g( "s t an da r dM an a ge r. n ot St a rt ed " )) ;

s t ar te d  =  f a ls e ;

/ /  S to p  t he  ba c kg ro u nd  r e ap er  th re a d

t h re ad S to p( ) ;

/ /  E xp i re  a l l a ct iv e  s es s io ns

S e ss io n  s es s io n s[ ] =  f in d Se ss i on s( ) ;

f o r (i n t i =  0 ;  i  <  se ss i on s. l en gt h ; i+ + ) {

St a nd ar d Se s si on  se ss i on  =  (S ta n da rd S es si o n)  s e ss io n s[ i] ;

if  (! se s si o n. is V al id ( ))

c on t in u e;

se s si on . ex p ir e( ) ;

}

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - P ri v at e  M et h od s

/ **

* In v al id a te  a l l s es si o ns  t h at  h a ve  e x pi re d .

*/

p ri va t e vo i d pr o ce s sE xp i re s( )  {

l o ng  t i me No w  =  Sy st e m. cu r re nt T im eM i ll is ( );

S e ss io n  s es s io n s[ ] =  f in d Se ss i on s( ) ;

f o r (i n t i =  0 ;  i  <  se ss i on s. l en gt h ; i+ + ) {

St a nd ar d Se s si on  se ss i on  =  (S ta n da rd S es si o n)  s e ss io n s[ i] ;

if  (! se s si o n. is V al id ( ))

c on t in u e;

in t  m ax I na c ti ve I nt er v al  =  se ss i on .g e tM ax I na ct i ve In t er va l () ;

if  (m ax I na c ti ve I nt er v al  <  0)

c on t in u e;

in t  t im e Id l e = / / Tr u nc at e , do  no t r ou nd  up

( in t ) ( (t im e No w - s es s io n. g et La s tA cc e ss ed T im e( ) ) / 1 00 0 L) ;

if  (t im e Id l e >=  ma xI n ac ti v eI nt e rv al )

s es s io n .e xp i re () ;

}

}

/ **

* Sl e ep  f o r th e  d u ra ti o n sp e ci fi e d by  th e < co de > ch ec k In te r va l< / co d e>

* pr o pe rt y .

*/

p ri va t e vo i d th r ea d Sl ee p ()  {

t r y {

Th r ea d. s le e p( ch e ck In t er va l  *  1 0 00 L) ;

}  ca tc h  ( In t er r up te d Ex ce p ti on  e)  {

;

}

}

/ **

* St a rt  t h e ba c kg r ou nd  th re a d th a t wi l l pe r io di c al ly  ch ec k  f or

* se s si on  ti me o ut s .

*/

p ri va t e vo i d th r ea d St ar t ()  {

i f  ( th r ea d ! = n ul l)

re t ur n;

t h re ad D on e =  f a ls e;

t h re ad  = ne w  T h re ad ( th is ,  t hr e ad Na m e) ;

t h re ad . se tD a em o n( tr u e) ;

t h re ad . st ar t () ;

}

/ **

* St o p th e  b ac k gr o un d t hr ea d  t ha t  i s p er io d ic al l y ch e ck in g  f or

* se s si on  ti me o ut s .

*/

p ri va t e vo i d th r ea d St op ( ) {

i f  ( th r ea d = = n ul l)

re t ur n;

t h re ad D on e =  t r ue ;

t h re ad . in te r ru p t( );

t r y {

th r ea d. j oi n () ;

}  ca tc h  ( In t er r up te d Ex ce p ti on  e)  {

;

}

t h re ad  = nu l l;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- - B ac kg r ou n d Th r ea d

/ **

* Th e  b ac k gr ou n d t hr ea d  t ha t  c he c ks  f o r se s si on  ti me o ut s a nd  s h ut d ow n.

*/

p ub li c  v oi d  r un ( ) {

/ /  L oo p  u nt i l t he  t e rm in a ti on  se ma p ho re  is  s e t

w h il e ( !t hr e ad D on e)  {

th r ea dS l ee p () ;

pr o ce ss E xp i re s( ) ;

}

}

}

StandardManager StandardSessionManager
pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t ja v a. io . IO Ex c ep t io n;

im po r t ja v ax .s e rv le t .h t tp .C o ok ie ;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on ;

im po r t or g .a pa c he .t o mc a t. ca t al in a .* ;

im po r t or g .a pa c he .t o mc a t. co r e. Co n te xt ;

im po r t or g .a pa c he .t o mc a t. co r e. Re q ue st ;

im po r t or g .a pa c he .t o mc a t. co r e. Re s po ns e ;

im po r t or g .a pa c he .t o mc a t. co r e. Se s si on M an ag e r;

im po r t or g .a pa c he .t o mc a t. ut i l. Se s si on U ti l;

/* *

*  S p ec ia l iz ed  im pl e me n ta ti o n of  or g. a pa ch e .t om c at .c o re .S e ss io n Ma na g er

*  t h at  a d ap ts  to  t h e n ew  c o mp on e nt - b a se d M an ag e r im p le me n ta ti o n.

*  < p >

*  X X X - A t pr e se nt ,  u s e of  <c od e >S ta n da rd M an ag e r< /c o de > i s ha r d co d ed ,

*  a n d li f ec yc l e co n fi g ur at i on  i s  n ot  su pp o rt ed .

*  < p >

*  < b >I MP L EM EN T AT IO N  N O TE </ b >:   O nc e w e co m mi t t o th e  n ew  

Ma na g er /S e ss io n

*  p a ra di g m,  I  wo ul d  s u gg es t  m ov i ng  t h e lo g ic  i m pl em e nt ed  he re  ba ck  in t o

*  t h e co r e le v el .  Th e  T om c at .N e xt  " M an ag e r"  i n te rf a ce  a c ts  m o re  l i ke  a

*  c o ll ec t io n c la ss ,  a n d ha s  m in i ma l k no wl e dg e o f th e  d et a il ed  re qu e st

*  p r oc es s in g s em an t ic s  o f h an dl i ng  s e ss io n s.

*  < p >

*  X X X - A t pr e se nt ,  t h er e i s no  wa y ( vi a t he  S e ss io n Ma na g er  i n te rf a ce )  

fo r

*  a  Co nt e xt  t o  t el l  t h e Ma n ag er  th at  we  c r ea te  wh at  th e d ef au l t se s si o n

*  t i me ou t  f or  th is  we b  a pp l ic at i on  ( s pe ci f ie d i n th e  d ep l oy me n t 

de sc r ip to r )

*  s h ou ld  be .

*

*  @ a ut ho r  C ra i g R.  Mc C la na h an

* /

pu bl i c fi n al  c l as s S ta n da rd S es si o nM an a ge r

i mp le m en ts  Se ss i on M an ag e r {

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -

Co ns t ru ct o rs

/ **

* Cr e at e a  n ew  Se s si on M an ag e r th a t ad a pt s t o th e  c or r es po n di ng  

Ma na g er

* im p le me n ta ti o n.

*/

p ub li c  S ta n da rd S es s io nM a na ge r ()  {

m a na ge r  =  n e w S ta nd a rd Ma n ag er ( );

i f  ( ma n ag er  in s ta nc e of  L i fe cy c le ) {

tr y  {

( (L i fe c yc le )  m an a ge r) . co nf i gu re ( nu ll ) ;

( (L i fe c yc le )  m an a ge r) . st ar t () ;

} c at ch  (L i fe cy c le Ex c ep ti o n e)  {

t hr o w n ew  I l le ga l St at e Ex ce p ti on ( ""  +  e) ;

}

}

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- I n st an c e 

Va ri a bl es

/ **

* Th e  M an a ge r i mp l em en t at io n  w e a re  a c tu al l y us i ng .

*/

p ri va t e Ma n ag er  ma n ag er  = nu l l;

//  - - -- -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- P u bl ic  

Me th o ds

/ **

* Ma r k th e  s pe c if i ed  s e ss io n 's  l a st  a c ce ss e d ti m e.   T hi s s ho ul d  b e

* ca l le d f or  e a ch  re qu e st  b y  a  R e qu es t In te r ce pt o r.

*

* @p a ra m s es si o n T he  s e ss io n  t o b e ma r ke d

*/

p ub li c  v oi d  a cc e ss e d( Co n te xt  ct x,  Re qu e st  r e q,  S t ri ng  id ) {

H t tp Se s si on  se s si on = fi nd S es si o n( ct x , id ) ;

i f ( se s si on  ==  nu ll )  r et u rn ;

i f  ( se s si on  in s ta nc e of  S e ss io n )

(( S es si o n)  se ss i on ). a cc es s () ;

/ /  c ac h e th e  H t tp Se s si on  - av o id  a n ot he r  f in d

r e q. se t Se ss i on (  s es s io n ) ;

}

/ / XX X  s ho u ld  w e  t h ro w e xc ep t io n o r ju s t re t ur n n ul l ? ?

p ub li c  H tt p Se ss i on  fi nd S es si o n(  C o nt ex t  c tx ,  S tr i ng  i d  )  {

t r y {

Se s si on  se s si on  = ma n ag er . fi nd S es si o n( id ) ;

if ( se ss i on ! =n ul l )

r et u rn  se ss i on .g e tS es s io n( ) ;

}  ca tc h  ( IO E xc e pt io n  e ) {

}

r e tu rn  (n ul l );

}

p ub li c  H tt p Se ss i on  cr ea t eS es s io n( C on te x t ct x ) {

r e tu rn   m an a ge r .c re a te Se s si on ( ). ge t Se ss i on () ;

}

/ **

* Re m ov e a ll  s e ss i on s b ec au s e ou r  a ss o ci at e d Co n te xt  is  b e in g s hu t  

do wn .

*

* @p a ra m c tx  T h e c on te x t th a t is  be in g  s hu t  d ow n

*/

p ub li c  v oi d  r em o ve S es si o ns (C o nt ex t  c tx )  {

/ /  X XX  XX X a  m a na ge r  m ay  be  s h ar ed  by  m u lt ip l e

/ /  c on t ex ts ,  w e  j us t  w an t  t o r em ov e  t he  se ss i on s o f ct x !

/ /  T he  ma na g er  wi ll  st il l  r un  af te r  t ha t  (  i . e.  k e ep  d a ta ba s e

/ /  c on n ec ti o n o pe n

i f  ( ma n ag er  in s ta nc e of  L i fe cy c le ) {

tr y  {

( (L i fe c yc le )  m an a ge r) . st op ( );

} c at ch  (L i fe cy c le Ex c ep ti o n e)  {

t hr o w n ew  I l le ga l St at e Ex ce p ti on ( ""  +  e) ;

}

}

}

/ **

* Us e d by  co nt e xt  to  c o nf ig u re  t h e se s si on  ma na g er 's  in ac t iv it y  

ti me o ut .

*

* Th e  S es s io nM a na g er  m a y ha v e so m e de f au lt  se ss i on  t i me  o u t,  t h e

* Co n te xt  on  t h e o th er  ha nd  ha s i t' s t im eo u t se t  b y t he  d e pl oy m en t

* de s cr ip t or  ( w eb . xm l) .  T hi s  m et h od  l e ts  t h e Co n te xt  co nf o rg ur e  t h e

* se s si on  ma na g er  ac co r di ng  to  t h is  v a lu e.

*

* @p a ra m m in ut e s T he  s e ss io n  i na c ti vi t y ti m eo ut  in  m i nu te s .

*/

p ub li c  v oi d  s et S es s io nT i me Ou t (i nt  mi nu t es ) {

i f ( - 1 ! = mi n ut e s)  {

//  Th e m an a ge r w or ks  wi th  se co n ds .. .

ma n ag er . se t Ma xI n ac ti v eI nt e rv al ( mi nu t es  *  60 );

}

}

}

ServerSessionManager

pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t or g .a pa c he .t o mc a t. ut i l. *;

im po r t or g .a pa c he .t o mc a t. co r e. *;

im po r t ja v a. io . *;

im po r t ja v a. ne t .* ;

im po r t ja v a. ut i l. *;

im po r t ja v ax .s e rv le t .h t tp .* ;

/* *

*

*  @ a ut ho r  J am e s Du n ca n  D av i ds on  [d un c an @e n g. su n .c om ]

*  @ a ut ho r  J as o n Hu n te r  [ jc h @e ng . su n. c om ]

*  @ a ut ho r  J am e s To d d [ go nz o @e ng . su n. c om ]

* /

pu bl i c cl a ss  S e rv er S es s io nM a na ge r  i mp l em en t s Se s si on M an ag e r {

p ri va t e St r in gM a na g er  s m  =

S t ri ng M an ag e r. g et Ma n ag er ( "o rg . ap ac h e. to m ca t. s es si o n" );

p ri va t e st a ti c S er v er Se s si on M an ag e r ma n ag er ;  / / =  n ew  Se rv e rS es s io n Ma na g er () ;

p ro te c te d i nt  i n ac t iv eI n te rv a l = - 1;

s ta ti c  {

m a na ge r  =  n e w S er ve r Se ss i on Ma n ag er ( );

}

p ub li c  s ta t ic  S e rv e rS es s io nM a na ge r  g et M an ag e r( ) {

r e tu rn  ma na g er ;

}

p ri va t e Ha s ht ab l e s es si o ns  =  ne w H as ht a bl e( ) ;

p ri va t e Re a pe r r ea p er ;

p ri va t e Se r ve rS e ss i on Ma n ag er ( ) {

r e ap er  = Re a pe r .g et R ea pe r () ;

r e ap er . se tS e rv e rS es s io nM a na ge r (t hi s );

r e ap er . st ar t () ;

}

p ub li c  v oi d  a cc e ss e d(  C o nt ex t  c tx ,  R eq u es t r eq , S tr in g  i d )  {

A p pl ic a ti on S es s io n a pS =( A pp li c at io n Se ss i on )f i nd Se s si on (  c tx ,  i d );

i f ( ap S == nu l l)  re tu r n;

S e rv er S es si o n s er vS = ap S. g et Se r ve rS e ss io n () ;

s e rv S. a cc es s ed ( );

a p S. ac c es se d () ;

/ /  c ac h e it  - n o ne e d to  co mp u te  i t  a ga i n

r e q. se t Se ss i on (  a pS  );

}

p ub li c  H tt p Se ss i on  cr ea t eS es s io n( C on te x t ct x ) {

S t ri ng  se ss i on I d = S es si o nI dG e ne ra t or .g e ne ra t eI d( ) ;

S e rv er S es si o n s es si o n = n ew  S e rv er S es si o n( se s si on I d) ;

s e ss io n s. pu t (s e ss io n Id , s es si o n) ;

i f ( - 1 ! = in a ct i ve In t er va l ) {

s e ss io n .s et M ax I na ct i ve In t er va l (i na c ti ve I nt er v al );

}

r e tu rn  se ss i on . ge tA p pl ic a ti on S es si o n(  c t x,  t r ue  ) ;

}

p ub li c  H tt p Se ss i on  fi nd S es si o n( Co n te xt  ct x,  St ri n g id )  {

S e rv er S es si o n s Se ss i on =( S er ve r Se ss i on )s e ss io n s. ge t (i d) ;

i f (s Se s si on = =n u ll ) r et ur n  n ul l ;

r e tu rn  sS es s io n .g et A pp li c at io n Se ss i on (c t x,  f a ls e) ;

}

//  X X X

/ / sy n c' d f or  s a ft y  - - n o ot h er  t h re ad  sh ou l d be  ge tt i ng  s o me th i ng

/ / fr o m th i s wh i le  we  a r e re a pi ng .  T hi s  i sn ' t th e  m os t  o pt i ma l

/ / so l ut io n  f or  th i s,  b u t we ' ll  d e te rm i ne  s o me th i ng  e l se  l a te r.

s yn ch r on iz e d vo i d r ea p( )  {

E n um er a ti on  en u m = s es si o ns .k e ys () ;

w h il e ( en um . ha s Mo re E le me n ts () )  {

Ob j ec t k ey  = en u m. ne x tE le m en t( ) ;

Se r ve rS e ss i on  s e ss io n  =  ( S er ve r Se ss i on )s e ss io n s. ge t (k ey ) ;

se s si on . re a p( );

se s si on . va l id at e () ;

}

}

s yn ch r on iz e d vo i d r em ov e Se ss i on (S e rv er S es si o n se s si on )  {

S t ri ng  id  =  se s si on . ge tI d () ;

s e ss io n .i nv a li d at e( ) ;

s e ss io n s. re m ov e (i d) ;

}

p ub li c  v oi d  r em o ve S es si o ns (C o nt ex t  c on t ex t)  {

E n um er a ti on  en u m = s es si o ns .k e ys () ;

w h il e ( en um . ha s Mo re E le me n ts () )  {

Ob j ec t k ey  = en u m. ne x tE le m en t( ) ;

Se r ve rS e ss i on  s e ss io n  =  ( S er ve r Se ss i on )s e ss io n s. ge t (k ey ) ;

Ap p li ca t io n Se ss i on  a p pS es s io n =

s es s io n .g et A pp li c at io n Se ss i on (c o nt ex t , fa l se );

if  (a pp S es s io n ! = nu l l)  {

a pp S es s io n. i nv al i da te ( );

}

}

}

/ **

* Us e d by  co nt e xt  to  c o nf ig u re  t h e se s si on  ma na g er 's  in ac t iv it y  t i me ou t .

*

* Th e  S es s io nM a na g er  m a y ha v e so m e de f au lt  se ss i on  t i me  o u t,  t h e

* Co n te xt  on  t h e o th er  ha nd  ha s i t' s t im eo u t se t  b y t he  d e pl oy m en t

* de s cr ip t or  ( w eb . xm l) .  T hi s  m et h od  l e ts  t h e Co n te xt  co nf o rg ur e  t h e

* se s si on  ma na g er  ac co r di ng  to  t h is  v a lu e.

*

* @p a ra m m in ut e s T he  s e ss io n  i na c ti vi t y ti m eo ut  in  m i nu te s .

*/

p ub li c  v oi d  s et S es s io nT i me Ou t (i nt  mi nu t es ) {

i f ( - 1 ! = mi n ut e s)  {

//  Th e m an a ge r w or ks  wi th  se co n ds .. .

in a ct iv e In t er va l  =  ( m in ut e s * 6 0) ;

}

}

}

SessionInterceptor
pa ck a ge  o r g. ap a ch e. t om c at .r e qu es t ;

im po r t or g .a pa c he .t o mc a t. co r e. *;

im po r t or g .a pa c he .t o mc a t. ut i l. *;

im po r t ja v a. io . *;

im po r t ja v a. ne t .* ;

im po r t ja v a. ut i l. *;

im po r t ja v ax .s e rv le t .h t tp .* ;

/* *

*  W i ll  p r oc es s  t he  re q ue st  an d d et er m in e t he  s e ss io n  I d,  an d s et  i t

*  i n  t he  Re qu e st .

*  I t  a ls o  m ar k s th e  s e ss io n  a s a cc es s ed .

*

*  T h is  i m pl em e nt at i on  on ly  ha nd l es  C o ok ie s  s es s io ns ,  p le a se  e x te nd  or

*  a d d ne w  i nt e rc ep t or s  f or  ot he r  m et h od s.

*

* /

pu bl i c cl a ss  S e ss io n In t er ce p to r e xt en d s  B a se In t er ce p to r i mp le m en ts  Re q ue st I nt er c ep to r  {

/ / GS ,  s ep a ra te s  t h e se s si on  id  f r om  t h e jv m  r ou t e

s ta ti c  f in a l ch a r S ES SI O NI D_ R OU TE _ SE P =  ' .' ;

i nt  d e bu g= 0 ;

C on te x tM an a ge r c m;

p ub li c  S es s io nI n te r ce pt o r( ) {

}

p ub li c  v oi d  s et D eb u g(  i n t i )  {

S y st em . ou t. p ri n tl n( " Se t d eb ug  to  "  + i) ;

d e bu g= i ;

}

p ub li c  v oi d  s et C on t ex tM a na ge r ( Co n te xt M an ag e r cm  ) {

t h is .c m =c m;

}

p ub li c  i nt  re qu e st M ap (R e qu es t  r eq u es t )  {

S t ri ng  se ss i on I d = n ul l;

C o ok ie  co ok i es [ ]= re q ue st . ge tC o ok ie s () ; / / as s er t ! =n ul l

f o r(  i n t i= 0 ; i <c oo k ie s. l en gt h ; i+ +  )  {

Co o ki e c oo k ie  =  co ok i es [i ] ;

if  (c oo k ie . ge tN a me () . eq ua l s( "J S ES SI O NI D" ) ) {

s es s io n Id  =  co ok i e. ge t Va lu e () ;

s es s io n Id =v a li da t eS es s io nI d (r eq u es t,  se ss i on Id ) ;

i f ( se s si on I d! =n u ll ){

re q ue st . se tR e qu es t ed Se s si on I dF ro m Co ok i e( tr u e) ;

}

}

}

S t ri ng  si g= " ;j s es si o ni d= " ;

i n t fo u nd At = - 1 ;

i f ( de b ug >0  ) c m. lo g ("  X X X RU R I= " +  r eq u es t. g et Re q ue st U RI () ) ;

i f  ( (f o un dA t =r e qu es t .g et R eq ue s tU RI ( ). in d ex Of ( si g) ) != - 1 ) {

se s si on I d= r eq ue s t. ge t Re qu e st UR I () .s u bs tr i ng (f o un dA t +s ig . le n gt h( ) );

//  re wr i te  UR L,  do  I  ne ed  to  d o  a ny t hi ng  mo re ?

re q ue st . se t Re qu e st UR I (r eq u es t. g et Re q ue st U RI () . su bs t ri ng ( 0,  fo un d At )) ;

se s si on I d= v al id a te Se s si on I d( re q ue st ,  s es s io nI d );

if  (s es s io n Id != n ul l) {

r eq u es t .s et R eq ue s te dS e ss io n Id Fr o mU RL ( tr ue ) ;

}

}

r e tu rn  0;

}

/ / XX X  w ha t  i s t he  co rr e ct  b e ha vi o r if  th e s es si o n is  in va l id  ?

/ / We  ma y s ti ll  se t  i t a nd  j u st  r e tu rn  se ss i on  i n va li d .

/ **  V a li da t e an d  f i x th e  s es s io n i d.  I f  t he  se ss i on  i s  n ot  va li d  r e tu rn  nu ll .

*  I t  w il l  a ls o  c l ea n u p th e  s es s io n f ro m l oa d - b al an c in g s tr in g s.

* @r e tu rn  se ss i on I d,  o r  n ul l  i f n ot  v a li d

*/

p ri va t e St r in g v al i da te S es si o nI d( R eq ue s t re q ue st ,  S tr i ng  s e ss io n Id ) {

/ /  G S,  We  p i gg y ba ck  th e J VM  i d  o n t op  o f  t he  se ss i on  c o ok ie

/ /  S ep a ra te  th e m .. .

i f ( de b ug >0  ) c m. lo g ("  O r ig  s e ss io n Id   "  +  s e ss io n Id  ) ;

i f  ( nu l l !=  se s si on I d)  {

in t  i de x  =  se ss i on Id . la st I nd ex O f( SE S SI ON I D_ RO U TE _S E P) ;

if ( id ex  > 0 ) {

s es s io n Id  =  se ss i on Id . su bs t ri ng ( 0,  i d ex );

}

}

i f  ( se s si on I d ! = nu l l &&  se ss i on Id . le ng t h( )! = 0)  {

//  GS , W e a re  i n  a  p r ob le m  h er e , we  ma y a ct ua l ly  g e t

//  mu lt i pl e  S es s io n c oo ki e s (o n e fo r  t he  ro ot

//  co nt e xt  an d o ne  f o r th e  r ea l  c on t ex t. . . or  ol d s es si o n

//  co ok i e.  We  m u st  c h ec k f or  v a li di t y in  th e c ur re n t co n te x t.

Co n te xt  ct x =r eq u es t. g et Co n te xt ( );

Se s si on M an a ge r s M = c tx .g e tS es s io nM a na ge r () ;    

if ( nu ll  !=  sM .f i nd Se s si on ( ct x,  se ss i on Id ) ) {

s M. a cc e ss ed ( ct x,  re qu e st , s es si o nI d ) ;

r eq u es t .s et R eq ue s te dS e ss io n Id (s e ss io n Id );

i f(  de b ug >0  ) cm . lo g( "  F in a l se s si on  id  "  + se s si on I d ) ;

r et u rn  se ss i on Id ;

}

}

r e tu rn  nu ll ;

}

p ub li c  i nt  be fo r eB o dy ( R eq ue s t rr e qu es t , Re s po ns e  r es p on se  ) {

S t ri ng  re qS e ss i on Id  = re s po ns e .g et S es si o nI d( ) ;

i f ( de b ug >0  ) c m. lo g (" Be f or e B od y "  +  r e qS es s io nI d  ) ;

i f ( re q Se ss i on I d= =n u ll )

re t ur n 0 ;

/ /  G S,  se t t he  pa th  at tr i bu te  to  t h e co o ki e.  Th is  wa y

/ /  m ul t ip le  se s si on  co ok i es  c a n be  us ed ,  o ne  fo r e ac h

/ /  c on t ex t.

S t ri ng  se ss i on P at h =  r re q ue st . ge tC o nt ex t () .g e tP at h () ;

i f (s es s io nP a th . le ng t h( ) = = 0)  {

se s si on P at h  =  " / ";

}

/ /  G S,  pi gg y ba c k th e  j vm  ro ut e  o n t he  s e ss io n  i d.

i f (! se s si on P at h .e qu a ls (" / ") ) {

St r in g j vm R ou te  = rr e qu es t .g et J vm Ro u te () ;

if ( nu ll  !=  jv mR o ut e)  {

r eq S es s io nI d  =  r e qS es s io nI d  +  S E SS IO N ID _R O UT E_ S EP  +  jv m Ro ut e ;

}

}

C o ok ie  co ok i e =  n ew  Co ok i e( "J S ES SI O NI D" ,

re q Se ss i on Id ) ;

c o ok ie . se tM a xA g e( - 1 ) ;

c o ok ie . se tP a th ( se ss i on Pa t h) ;

c o ok ie . se tV e rs i on (1 ) ;

r e sp on s e. ad d He a de r(  Co ok i eT oo l s. ge t Co ok i eH ea d er Na m e( co o ki e) ,

Co ok i eT oo l s. ge t Co ok i eH ea d er Va l ue (c o ok ie ) );

c o ok ie . se tV e rs i on (0 ) ;

r e sp on s e. ad d He a de r(  Co ok i eT oo l s. ge t Co ok i eH ea d er Na m e( co o ki e) ,

Co ok i eT oo l s. ge t Co ok i eH ea d er Va l ue (c o ok ie ) );

r e tu rn  0;

}

/ **  N o ti fi c at io n  o f  c on t ex t s hu td o wn

*/

p ub li c  v oi d  c on t ex t Sh ut d ow n(  Co nt e xt  c t x )

t h ro ws  To mc a tE x ce pt i on

{

i f ( ct x .g et D eb u g( ) >  0  )  ct x. l og (" R em ov i ng  s e ss io n s fr o m " +  c t x );

c t x. ge t Se ss i on M an ag e r( ). r em ov e Se ss i on s( c tx );

}

}

ServerSession

pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t or g .a pa c he .t o mc a t. co r e. *;

im po r t or g .a pa c he .t o mc a t. ut i l. St r in gM a na ge r ;

im po r t ja v a. io . *;

im po r t ja v a. ne t .* ;

im po r t ja v a. ut i l. *;

im po r t ja v ax .s e rv le t .* ;

im po r t ja v ax .s e rv le t .h t tp .* ;

/* *

*  C o re  i m pl em e nt at i on  of  a  se rv e r se s si on

*

*  @ a ut ho r  J am e s Du n ca n  D av i ds on  [d un c an @e n g. su n .c om ]

*  @ a ut ho r  J am e s To d d [ go nz o @e ng . su n. c om ]

* /

pu bl i c cl a ss  S e rv er S es s io n {

p ri va t e St r in gM a na g er  s m  =

S t ri ng M an ag e r. g et Ma n ag er ( "o rg . ap ac h e. to m ca t. s es si o n" );

p ri va t e Ha s ht ab l e v al ue s  =  n e w Ha s ht ab l e( );

p ri va t e Ha s ht ab l e a pp Se s si on s  =  n e w Ha s ht ab l e( );

p ri va t e St r in g i d;

p ri va t e lo n g cr e at i on Ti m e = S ys te m .c ur r en tT i me Mi l li s( ) ;;

p ri va t e lo n g th i sA c ce ss T im e =  c re a ti on T im e;

p ri va t e lo n g la s tA c ce ss e d = c re at i on Ti m e;

p ri va t e in t  i na c ti v eI nt e rv al  = - 1 ;

S er ve r Se ss i on (S t ri n g id )  {

t h is .i d  =  i d ;

}

p ub li c  S tr i ng  g e tI d ()  {

r e tu rn  id ;

}

p ub li c  l on g  g et C re a ti on T im e( )  {

r e tu rn  cr ea t io n Ti me ;

}

p ub li c  l on g  g et L as t Ac ce s se dT i me ()  {

r e tu rn  la st A cc e ss ed ;

}

p ub li c  A pp l ic at i on S es si o n ge t Ap pl i ca ti o nS es s io n( C on te x t co n te xt ,

b o ol ea n  c re a te )  {

A p pl ic a ti on S es s io n a pp Se s si on  =

(A p pl ic a ti o nS es s io n) a pp Se s si on s .g et ( co nt e xt );

i f  ( ap p Se ss i on  ==  n u ll  & &  c re a te ) {

//  XX X

//  sy nc  to  en su r e va l id ?

ap p Se ss i on  = ne w  A pp l ic at i on Se s si on ( id , t hi s,  co nt e xt );

ap p Se ss i on s .p ut ( co nt e xt , a pp Se s si on ) ;

}

/ /  X XX

/ /  m ak e  s ur e  t h at  w e  h av e n' t g on e o ve r t he  e n d of  ou r

/ /  i na c ti ve  in t er va l  - - i f so ,  i nv a li da t e an d  c re a te

/ /  a  n e w ap p Se s si on

r e tu rn  ap pS e ss i on ;

}

v oi d r em ov e Ap pl i ca t io nS e ss io n (C on t ex t c on te x t)  {

a p pS es s io ns . re m ov e( c on te x t) ;

}

/ **

* Ca l le d b y co n te x t wh e n re q ue st  co me s  i n s o th a t ac c es se s  a nd

* in a ct iv i ti es  ca n  b e d ea lt  wi th  ac co r di ng l y.

*/

v oi d a cc es s ed ()  {

/ /  s et  la st  ac c es se d  t o t hi sA c ce ss T im e a s it  wi ll  be  l e ft  o v er

/ /  f ro m  t he  pr e vi ou s  a cc e ss

l a st Ac c es se d  =  th is A cc es s Ti me ;

t h is Ac c es sT i me  = Sy s te m. c ur re n tT im e Mi ll i s( );

}

v oi d v al id a te ()

vo id  va li d at e( )  {

/ /  i f w e ha v e a n in a ct iv e  i nt e rv al ,  c he c k to  se e i f

/ /  w e' v e ex c ee d ed  i t

i f  ( in a ct iv e In t er va l  ! = - 1)  {

in t  t hi s In t er va l  =

( in t )( S ys te m .c ur r en tT i me Mi l li s( )  - l a st Ac c es se d ) / 1 00 0 ;

if  (t hi s In t er va l  >  i n ac ti v eI nt e rv al )  {

i nv a li d at e( ) ;

S er v er S es si o nM an a ge r s sm  =

Se r ve rS e ss io n Ma na g er .g e tM an a ge r( ) ;

s sm . re m ov eS e ss io n (t hi s );

}

}

}

s yn ch r on iz e d vo i d i nv al i da te ( ) {

E n um er a ti on  en u m = a pp Se s si on s .k ey s () ;

w h il e ( en um . ha s Mo re E le me n ts () )  {

Ob j ec t k ey  = en u m. ne x tE le m en t( ) ;

Ap p li ca t io n Se ss i on  a p pS es s io n =

( Ap p li c at io n Se ss i on )a p pS es s io ns . ge t( k ey );

ap p Se ss i on . in va l id at e () ;

}

}

p ub li c  v oi d  p ut V al u e( St r in g n am e,  Ob je c t va l ue ) {

i f  ( na m e ==  nu l l)  {

St r in g m sg  = sm . ge tS t ri ng ( "s er v er Se s si on . va lu e .i ae " );

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n( m sg );

}

r e mo ve V al ue ( na m e) ;  //  r e mo ve  an y e xi st i ng  b i nd in g

v a lu es . pu t( n am e , va l ue );

}

p ub li c  O bj e ct  g e tV a lu e( S tr in g  n am e ) {

i f  ( na m e ==  nu l l)  {

St r in g m sg  = sm . ge tS t ri ng ( "s er v er Se s si on . va lu e .i ae " );

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n( m sg );

}

r e tu rn  va lu e s. g et (n a me );

}

p ub li c  E nu m er at i on  ge tV a lu eN a me s( )  {

r e tu rn  va lu e s. k ey s( ) ;

}

p ub li c  v oi d  r em o ve V al ue ( St ri n g na m e)  {

v a lu es . re mo v e( n am e) ;

}

p ub li c  v oi d  s et M ax I na ct i ve In t er va l (i nt  in te r va l)  {

i n ac ti v eI nt e rv a l = i nt er v al ;

}

p ub li c  i nt  ge tM a xI n ac ti v eI nt e rv al ( ) {

r e tu rn  in ac t iv e In te r va l;

}     

/ / XX X

/ / sy n c' d f or  s a ft y  - - n o ot h er  t h re ad  sh ou l d be  ge tt i ng  s o me th i ng

/ / fr o m th i s wh i le  we  a r e re a pi ng .  T hi s  i sn ' t th e  m os t  o pt i ma l

/ / so l ut io n  f or  th i s,  b u t we ' ll  d e te rm i ne  s o me th i ng  e l se  l a te r.

s yn ch r on iz e d vo i d r ea p( )  {

E n um er a ti on  en u m = a pp Se s si on s .k ey s () ;

w h il e ( en um . ha s Mo re E le me n ts () )  {

Ob j ec t k ey  = en u m. ne x tE le m en t( ) ;

Ap p li ca t io n Se ss i on  a p pS es s io n =

( Ap p li c at io n Se ss i on )a p pS es s io ns . ge t( k ey );

ap p Se ss i on . va li d at e( ) ;

}

}

}

/*

*  = = == == = == == = == == = == = == == = == == = == == = == == = == == = == == = == == = == == = == == = == =

*

*  T h e Ap a ch e S of tw a re  Li ce n se , V er si o n 1. 1

*

*  C o py ri g ht  ( c ) 19 9 9 T he  A p ac he  So ft w ar e F ou nd a ti on .   Al l  r ig h ts

*  r e se rv e d.

*

*  R e di st r ib ut i on  a n d u se  i n  s ou r ce  a n d bi n ar y f or ms ,  w it h  o r w it ho u t

*  m o di fi c at io n , ar e  p e rm it t ed  p r ov id e d th a t th e  f ol l ow in g  c on d it io n s

*  a r e me t :

*

*  1 .  R ed i st ri b ut io n s o f so u rc e c od e m us t r et ai n  t he  ab ov e  c op y ri gh t

*     n ot i ce , t hi s l is t  o f c on di t io ns  an d t he  f o ll ow i ng  d i sc la i me r.

*

*  2 .  R ed i st ri b ut io n s i n bi n ar y f or m m us t r ep ro d uc e t he  a b ov e c op yr i gh t

*     n ot i ce , t hi s l is t  o f c on di t io ns  an d t he  f o ll ow i ng  d i sc la i me r i n

*     t he  do cu m en ta t io n  a nd / or  o t he r m at er i al s p ro vi d ed  w i th  t h e

*     d is t ri bu t io n.

*

*  3 .  T he  en d - u se r d oc u me nt a ti on  in cl u de d w it h t he  r e di st r ib ut i on , i f

*     a ny ,  m us t  i nc l ud e  t he  fo ll o wi ng  ac kn o wl eg e me nt :

*        " Th is  pr od u ct  in cl u de s s of tw a re  d e ve lo p ed  b y  t he

*         Ap ac h e So f tw a re  F o un da t io n ( ht tp : // ww w .a pa c he .o r g/ ). "

*     A lt e rn at e ly , t hi s  a ck n ow le g em en t  m ay  ap pe a r in  th e s of tw a re

it se l f,

*     i f a nd  w h er ev e r s uc h t hi rd - pa rt y  a ck n ow le g em en t s no r ma ll y  a pp e ar .

*

*  4 .  T he  na me s  " Th e  J a ka rt a  P ro j ec t" ,  " To m ca t" ,  a nd  "A pa c he  S o ft wa r e

*     F ou n da ti o n"  m u st  no t b e us e d to  en do r se  o r  p ro m ot e p ro du c ts

de ri v ed

*     f ro m  t hi s  s of t wa r e wi t ho ut  pr io r  w ri t te n p er mi s si on .  F or  wr it t en

*     p er m is si o n,  p l ea s e co n ta ct  ap ac h e@ ap a ch e. o rg .

*

*  5 .  P ro d uc ts  de ri v ed  fr om  th is  so ft w ar e m ay  n o t be  ca ll e d "A p ac he "

*     n or  ma y " Ap ac h e"  ap pe a r in  th ei r  n am e s wi t ho ut  pr io r  w ri t te n

*     p er m is si o n of  th e  A pa c he  G r ou p.

*

*  T H IS  S O FT WA R E IS  PR O VI DE D  ̀ `A S  I S' '  A ND  AN Y E XP RE S SE D O R IM P LI ED

*  W A RR AN T IE S,  IN CL U DI N G,  B U T NO T  L IM I TE D T O,  T H E IM P LI ED  WA RR A NT IE S

*  O F  M ER C HA NT A BI LI T Y A ND  F I TN ES S  F OR  A PA R TI CU L AR  P U RP OS E  A RE

*  D I SC LA I ME D.   I N N O E VE NT  SH AL L  T HE  AP AC H E SO F TW AR E  F OU N DA TI O N OR

*  I T S CO N TR IB U TO RS  BE  LI AB L E FO R  A NY  DI RE C T,  I N DI RE C T,  I N CI DE N TA L,

*  S P EC IA L , EX E MP LA R Y,  OR  C O NS EQ U EN TI A L DA M AG ES  (I NC L UD IN G , BU T  N OT

*  L I MI TE D  T O,  PR OC U RE M EN T O F SU B ST IT U TE  G O OD S O R SE R VI CE S ; LO S S OF

*  U S E,  D A TA , O R PR O FI T S;  O R  B US I NE SS  IN TE R RU PT I ON ) H OW EV E R CA U SE D A ND

*  O N  A NY  TH EO R Y OF  LI A BI LI T Y,  W H ET HE R  I N C ON TR A CT , S TR IC T  L IA B IL IT Y ,

*  O R  T OR T  ( IN C LU DI N G N EG LI G EN CE  OR  O T HE RW I SE ) A RI SI N G IN  AN Y W AY  O U T

*  O F  T HE  US E O F TH I S S OF TW A RE , E VE N I F AD V IS ED  OF  T H E PO S SI BI L IT Y O F

*  S U CH  D A MA GE .

*  = = == == = == == = == == = == = == == = == == = == == = == == = == == = == == = == == = == == = == == = == =

*

*  T h is  s o ft wa r e co n si s ts  o f  v ol u nt ar y  c on t ri bu t io ns  ma de  by  m a ny

*  i n di vi d ua ls  on  b e ha l f of  th e A pa ch e  S of t wa re  Fo un d at io n .  F o r mo r e

*  i n fo rm a ti on  on  t h e A pa ch e  S of t wa re  Fo un d at io n , pl e as e s ee

*  < h tt p: / /w ww . ap ac h e. o rg /> .

*

*  [ A dd it i on al  no ti c es ,  i f r eq ui r ed  b y  p ri o r li c en si n g co n di ti o ns ]

*

* /

pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t or g .a pa c he .t o mc a t. co r e. *;

im po r t or g .a pa c he .t o mc a t. ut i l. St r in gM a na ge r ;

im po r t ja v a. io . *;

im po r t ja v a. ne t .* ;

im po r t ja v a. ut i l. *;

im po r t ja v ax .s e rv le t .* ;

im po r t ja v ax .s e rv le t .h t tp .* ;

/* *

*  C o re  i m pl em e nt at i on  of  a n  a pp l ic at i on  l e ve l s es si o n

*

*  @ a ut ho r  J am e s Du n ca n  D av i ds on  [d un c an @e n g. su n .c om ]

*  @ a ut ho r  J as o n Hu n te r  [ jc h @e ng . su n. c om ]

*  @ a ut ho r  J am e s To d d [ go nz o @e ng . su n. c om ]

* /

pu bl i c cl a ss  A p pl ic a ti o nS es s io n i mp le m en ts  Ht tp S es si o n {

p ri va t e St r in gM a na g er  s m  =

S t ri ng M an ag e r. g et Ma n ag er ( "o rg . ap ac h e. to m ca t. s es si o n" );

p ri va t e Ha s ht ab l e v al ue s  =  n e w Ha s ht ab l e( );

p ri va t e St r in g i d;

p ri va t e Se r ve rS e ss i on  s e rv er S es si o n;

p ri va t e Co n te xt  co n te xt ;

p ri va t e lo n g cr e at i on Ti m e = S ys te m .c ur r en tT i me Mi l li s( ) ;;

p ri va t e lo n g th i sA c ce ss T im e =  c re a ti on T im e;

pr iv a te  b o ol ea n  v al i d =  t ru e ;

A pp li c at io n Se ss i on ( St ri n g id ,  S er v er Se s si on  se rv e rS es s io n,

C o nt ex t  c on t ex t ) {

t h is .s e rv er S es s io n =  s er v er Se s si on ;

t h is .c o nt ex t  =  co nt e xt ;

t h is .i d  =  i d ;

t h is .i n ac ti v eI n te rv a l = c on te x t. ge t Se ss i on Ti m eO ut ( );

i f  ( th i s. in a ct i ve In t er va l  ! = - 1)  {

th i s. in a ct i ve In t er va l  * = 6 0;

}

}

S er ve r Se ss i on  g e tS e rv er S es si o n( ) {

r e tu rn  se rv e rS e ss io n ;

}

/ **

* Ca l le d b y co n te x t wh e n re q ue st  co me s  i n s o th a t ac c es se s  a nd

* in a ct iv i ti es  ca n  b e d ea lt  wi th  ac co r di ng l y.

*/

/ / HT T P SE S SI ON  IM P LE ME N TA TI O N ME T HO DS

p ub li c  S tr i ng  g e tI d ()  {

i f  ( va l id ) {

re t ur n i d;

}  el se  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

}

p ub li c  l on g  g et C re a ti on T im e( )  {

i f  ( va l id ) {

re t ur n c re a ti on T im e;

}  el se  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

}

/ **

*

* @d e pr ec a te d

*/

p ub li c  H tt p Se ss i on C on te x t ge t Se ss i on Co n te xt ( ) {

r e tu rn  ne w S es s io nC o nt ex t Im pl ( );

}

pu bl i c vo i d in v al id a te ( ) {

s e rv er S es si o n. r em ov e Ap pl i ca ti o nS es s io n( c on te x t) ;

/ /  r em o ve  e v er y th in g  i n t he  s e ss io n

E n um er a ti on  en u m = v al ue s .k ey s () ;

w h il e ( en um . ha s Mo re E le me n ts () )  {

St r in g n am e  =  ( S tr in g )e nu m .n ex t El em e nt () ;

re m ov eV a lu e (n am e );

}

v a li d =  f al s e;

}

p ub li c  b oo l ea n i sN e w( ) {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

i f  ( th i sA cc e ss T im e = = cr e at io n Ti me )  {

re t ur n t ru e ;

}  el se  {

re t ur n f al s e;

}

}

/* *

* @d e pr ec a te d

*/

p ub li c  v oi d  p ut V al u e( St r in g n am e,  Ob je c t va l ue ) {

s e tA tt r ib ut e (n a me , v al ue ) ;

}

p ub li c  v oi d  s et A tt r ib ut e (S tr i ng  n a me , O bj ec t  v al u e)  {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

i f  ( na m e ==  nu l l)  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . va lu e .i ae " );

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n( m sg );

}

r e mo ve V al ue ( na m e) ;  //  r e mo ve  an y e xi st i ng  b i nd in g

i f  ( va l ue  ! =  n u ll  & &  v al u e in s ta nc e of  H t tp Se s si on B in di n gL is t en e r)  {

Ht t pS es s io n Bi nd i ng Ev e nt  e  =

n ew  Ht t pS es s io nB i nd in g Ev en t (t hi s , na m e) ;

(( H tt pS e ss i on Bi n di ng L is te n er )v a lu e) . va lu e Bo un d (e );

}

v a lu es . pu t( n am e , va l ue );

}

/ **

* @d e pr ec a te d

*/

p ub li c  O bj e ct  g e tV a lu e( S tr in g  n am e ) {

r e tu rn  ge tA t tr i bu te ( na me ) ;

}

p ub li c  O bj e ct  g e tA t tr ib u te (S t ri ng  na me )  {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

i f  ( na m e ==  nu l l)  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . va lu e .i ae " );

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n( m sg );

}

r e tu rn  va lu e s. g et (n a me );

}

/ **

* @d e pr ec a te d

*/

p ub li c  S tr i ng []  ge t Va lu e Na me s ()  {

E n um er a ti on  e =  g et A tt ri b ut eN a me s( ) ;

V e ct or  na me s  =  ne w V ec to r () ;

w h il e ( e. ha s Mo r eE le m en ts ( ))  {

na m es .a d dE l em en t (e .n e xt El e me nt ( )) ;

}

S t ri ng [ ] va l ue N am es  = ne w  S tr i ng [n a me s. s iz e( ) ];

n a me s. c op yI n to ( va lu e Na me s );

r e tu rn  va lu e Na m es ;

}

p ub li c  E nu m er at i on  ge tA t tr ib u te Na m es ()  {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

H a sh ta b le  v a lu e sC lo n e = ( Ha sh t ab le ) va lu e s. cl o ne () ;

r e tu rn  (E nu m er a ti on ) va lu e sC lo n e. ke y s( );

}

/ **

* @d e pr ec a te d

*/

p ub li c  v oi d  r em o ve V al ue ( St ri n g na m e)  {

r e mo ve A tt ri b ut e (n am e );

}

p ub li c  v oi d  r em o ve A tt ri b ut e( S tr in g  n am e ) {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

i f  ( na m e ==  nu l l)  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . va lu e .i ae " );

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n( m sg );

}

O b je ct  o = v al u es .g e t( na m e) ;

i f  ( o i ns ta n ce o f Ht t pS es s io nB i nd in g Li st e ne r)  {

Ht t pS es s io n Bi nd i ng Ev e nt  e  =

n ew  Ht t pS es s io nB i nd in g Ev en t (t hi s ,n am e );

(( H tt pS e ss i on Bi n di ng L is te n er )o ) .v al u eU nb o un d( e );

}

v a lu es . re mo v e( n am e) ;

}

p ub li c  v oi d  s et M ax I na ct i ve In t er va l (i nt  in te r va l)  {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

i n ac ti v eI nt e rv a l = i nt er v al ;

}

p ub li c  i nt  ge tM a xI n ac ti v eI nt e rv al ( ) {

i f  ( ! v al id )  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

r e tu rn  in ac t iv e In te r va l;

}

}

// -- - -- -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- - --

ApplicationSession
pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t ja v a. io . IO Ex c ep t io n;

im po r t ja v a. io . Ob je c tI n pu tS t re am ;

im po r t ja v a. io . Ob je c tO u tp ut S tr ea m ;

im po r t ja v a. io . Se ri a li z ab le ;

im po r t ja v a. ut i l. En u me r at io n ;

im po r t ja v a. ut i l. Ha s ht a bl e;

im po r t ja v a. ut i l. Ve c to r ;

im po r t ja v ax .s e rv le t .S e rv le t Ex ce p ti on ;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on ;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on B in di n gE ve n t;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on B in di n gL is t en er ;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on C on te x t;

im po r t or g .a pa c he .t o mc a t. ca t al in a .* ;

im po r t or g .a pa c he .t o mc a t. ut i l. St r in gM a na ge r ;

/* *

*  S t an da r d im p le me n ta t io n o f th e  < b> S es si o n< /b >  

in te r fa ce .   Th i s ob j ec t  i s

*  s e ri al i za bl e , so  th a t it  ca n b e st o re d i n 

pe rs i st en t  s to r ag e o r t ra ns f er re d

*  t o  a  d i ff er e nt  J V M f or  d i st ri b ut ab l e se s si on  

su pp o rt .

*  < p >

*  < b >I MP L EM EN T AT IO N  N O TE </ b >:   A n in s ta nc e  o f t hi s 

cl as s  r ep r es en t s bo t h t he

*  i n te rn a l (S e ss io n ) a nd  a p pl ic a ti on  le ve l  

(H tt p Se ss i on ) v ie w o f t he  s e ss io n .

*  H o we ve r , be c au se  th e  c la s s it s el f i s no t  d ec l ar ed  

pu bl i c,  J a va  l o gi c o ut s id e

*  o f  t he  <c od e >o rg . ap a ch e. t om ca t .s es s io n< / co de >  

pa ck a ge  c a nn ot  ca st  an

*  H t tp Se s si on  vi ew  of  th is  in st a nc e b ac k t o a 

Se ss i on  v i ew .

*

*  @ a ut ho r  C ra i g R.  Mc C la na h an

*  @ v er si o n $R e vi si o n:  1. 2 $  $ Da t e:  2 0 00 /0 5 /1 5 

17 :5 4 :1 0 $

* /

fi na l  c la s s St a nd ar d Se s si on

i mp le m en ts  Ht tp S es s io n,  Se ss i on  {

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- -

-- -- - -- -- - -- - C on st r uc t or s

/ **

* Co n st ru c t a n ew  Se ss i on  a s so ci a te d w it h t he  

sp ec i fi ed  Ma na g er .

*

* @p a ra m m an ag e r T he  m a na ge r  w it h  w hi c h th i s 

Se ss i on  i s  a ss o ci at e d

*/

p ub li c  S ta n da rd S es s io n( M an ag e r ma n ag er )  {

s u pe r( ) ;

t h is .m a na ge r  =  ma na g er ;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- -

-- -- - -- I n st an c e Va r ia b le s

/ **

* Th e  c ol l ec ti o n o f us e r da t a at t ri bu t es  

as so c ia te d  w it h  t hi s  S e ss io n .

*/

p ri va t e Ha s ht ab l e a tt ri b ut es  = ne w  H as h ta bl e () ;

/ **

* Th e  t im e  t hi s  s e ss io n  w as  cr ea t ed , i n 

mi ll i se co n ds  s i nc e m id n ig ht ,

* Ja n ua ry  1,  1 9 70  GM T.

*/

p ri va t e lo n g cr e at i on Ti m e = 0 L;

/ **

* Th e  s es s io n i de n ti fi e r of  th is  Se ss i on .

*/

p ri va t e St r in g i d =  n ul l ;

/ **

* De s cr ip t iv e i nf o rm at i on  d e sc ri b in g t hi s 

Se ss i on  i m pl em e nt at i on .

*/

p ri va t e st a ti c f in a l St r in g i nf o =  

"S ta n da rd S es si o n/ 1. 0 ";

/ **

* Th e  l as t  a cc e ss e d ti m e fo r  t hi s  S es s io n.

*/

/ **

* Th e  M an a ge r w it h  w hi c h th i s Se s si on  is  

as so c ia te d .

*/

p ri va t e Ma n ag er  ma n ag er  = nu l l;

/ **

* Th e  m ax i mu m t im e  i nt e rv al ,  i n s ec on d s,  b e tw ee n  

cl ie n t re q ue st s  b ef o re

* th e  s er v le t c on t ai ne r  m ay  in va l id at e  t hi s  

se ss i on .  A ne g at iv e  t i me

* in d ic at e s th a t t he  s e ss io n  s ho u ld  n e ve r t im e 

ou t.

*/

p ri va t e in t  m ax I na c ti ve I nt er v al  =  - 1 ;

/ **

* Fl a g in d ic at i ng  wh et h er  t h is  s e ss io n  i s n ew  o r  

no t.

*/

p ri va t e bo o le an  is N ew  =  tr ue ;

/ **

* Fl a g in d ic at i ng  wh et h er  t h is  s e ss io n  i s v al id  

or  n o t.

*/

p ri va t e bo o le an  is V al id  = fa l se ;

/ **

* Th e  s tr i ng  m a na g er  f o r th i s pa c ka ge .

*/

p ri va t e St r in gM a na g er  s m  =

St ri n gM an a ge r. g et Ma n ag e r( "o r g. ap a ch e. t om ca t .s es s io n" )

;

/ **

* Th e  H TT P  s es s io n  c on t ex t a ss oc i at ed  wi th  th is  

se ss i on .

*/

p ri va t e st a ti c H tt p Se ss i on Co n te xt  se ss i on Co n te xt  

= nu l l;

/ **

* Th e  c ur r en t a cc e ss ed  ti me  fo r t hi s s es si o n.

*/

p ri va t e lo n g th i sA c ce ss e dT im e  =  c r ea ti o nT im e ;

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- -

-- -- - -- S e ss io n  P ro p er t ie s

/ **

* Se t  t he  cr ea t io n  t im e  f or  th is  se ss i on .  Th is  

me th o d is  ca ll e d by  th e

* Ma n ag er  wh en  an  ex is t in g S es si o n in s ta nc e  i s 

re us e d.

*

* @p a ra m t im e T he  ne w c re at i on  t i me

*/

p ub li c  v oi d  s et C re a ti on T im e( l on g t im e)  {

t h is .c r ea ti o nT i me  =  ti me ;

t h is .t h is Ac c es s ed Ti m e = t im e;

}

/ **

* Re t ur n t he  s e ss i on  i d en ti f ie r f or  t h is  

se ss i on .

*/

p ub li c  S tr i ng  g e tI d ()  {

r e tu rn  (t hi s .i d );

}

/ **

* Se t  t he  se ss i on  id en t if ie r  f or  th is  se ss i on .

*

* @p a ra m i d Th e  n e w se s si on  id en t if ie r

*/

p ub li c  v oi d  s et I d( S tr in g  i d)  {

i f  ( (t h is .i d  ! =  n ul l ) &&  (m an a ge r ! = nu l l)  & &

(m an a ge r i ns t an ce o f Ma n ag er B as e) )

(( M an ag e rB a se ) m an ag e r) .r e mo ve ( th is ) ;

t h is .i d  =  i d ;

i f  ( (m a na ge r  ! =  n ul l ) &&  (m an a ge r i ns ta n ce of  

Ma na g er Ba s e) )

(( M an ag e rB a se ) m an ag e r) .a d d( th i s) ;

}

/ **

* Re t ur n d es cr i pt i ve  i n fo rm a ti on  ab ou t  t hi s  

Se ss i on  i m pl em e nt at i on  an d

* th e  c or r es po n di n g ve r si on  nu mb e r,  i n  t he  

fo rm a t

* 

<c od e >& lt ; de sc r ip ti o n& g t; /& l t; ve r si on & gt ;< / co de > .

*/

p ub li c  S tr i ng  g e tI n fo ()  {

r e tu rn  (t hi s .i n fo );

}

/ **

* Re t ur n t he  M a na g er  w i th in  wh ic h  t hi s  S es s io n 

is  v a li d.

*/

p ub li c  M an a ge r g et M an ag e r( ) {

r e tu rn  (t hi s .m a na ge r );

}

/ **

* Se t  t he  Ma na g er  wi th i n wh i ch  t h is  S e ss io n  i s 

va li d .

*

* @p a ra m m an ag e r T he  n e w Ma n ag er

*/

p ub li c  v oi d  s et M an a ge r( M an ag e r ma n ag er )  {

t h is .m a na ge r  =  ma na g er ;

}

/ **

* Re t ur n t he  m a xi m um  t i me  i n te rv a l,  i n  s ec o nd s,  

be tw e en  c l ie nt  re qu e st s

* be f or e t he  s e rv l et  c o nt ai n er  w i ll  i n va li d at e 

th e s es si o n.   A  n eg a ti v e

* ti m e in d ic at e s t ha t t he  s e ss io n  s ho u ld  n e ve r 

ti me  ou t.

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  

me th o d is  ca ll e d on

*  a n  i nv a li da t ed  se ss i on

*/

p ub li c  i nt  ge tM a xI n ac ti v eI nt e rv al ( ) {

r e tu rn  (t hi s .m a xI na c ti ve I nt er v al );

}

/ **

* Se t  t he  ma xi m um  ti me  in te r va l,  in  s e co nd s , 

be tw e en  c l ie nt  re qu e st s

* be f or e t he  s e rv l et  c o nt ai n er  w i ll  i n va li d at e 

th e s es si o n.   A  n eg a ti v e

* ti m e in d ic at e s t ha t t he  s e ss io n  s ho u ld  n e ve r 

ti me  ou t.

*

* @p a ra m i nt er v al  Th e n ew  m a xi mu m  i nt e rv al

*/

p ub li c  v oi d  s et M ax I na ct i ve In t er va l (i nt  in te r va l)  

{

t h is .m a xI na c ti v eI nt e rv al  = in t er va l ;

}

/ **

* Re t ur n t he  < c od e >H tt p Se ss i on </ c od e>  fo r w hi ch  th is  

ob je c t

* is  th e f ac ad e .

*/

p ub li c  H tt p Se ss i on  ge tS e ss io n ()  {

r e tu rn  (( Ht t pS e ss io n ) th i s) ;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -

Se ss i on  P u bl ic  Me th o ds

/ **

* Pe r fo rm  th e i nt e rn al  pr oc e ss in g  r eq u ir ed  to  i n va li d at e 

th is  se ss i on ,

* wi t ho ut  tr ig g er i ng  a n  e xc e pt io n  i f t he  s e ss io n  h as  

al re a dy  e x pi re d .

*/

p ub li c  v oi d  e xp i re ( ) {

/ /  R em o ve  t h is  se ss i on  f r om  o u r ma n ag er ' s ac t iv e 

se ss i on s

i f  ( (m a na ge r  ! =  n ul l ) &&  (m an a ge r i ns ta n ce of  

Ma na g er Ba s e) )

(( M an ag e rB a se ) m an ag e r) .r e mo ve ( th is ) ;

/ /  U nb i nd  a n y o bj ec t s as s oc ia t ed  w i th  t h is  s e ss io n

V e ct or  re su l ts  = ne w  V ec t or () ;

E n um er a ti on  at t rs  =  ge tA t tr ib u te Na m es () ;

w h il e ( at tr s .h a sM or e El em e nt s( ) ) {

St r in g a tt r  =  ( S tr in g ) at t rs .n e xt El e me nt ( );

re s ul ts . ad d El em e nt (a t tr );

}

E n um er a ti on  na m es  =  re su l ts .e l em en t s( );

w h il e ( na me s .h a sM or e El em e nt s( ) ) {

St r in g n am e  =  ( S tr in g ) na m es .n e xt El e me nt ( );

re m ov eA t tr i bu te ( na me ) ;

}

/ /  M ar k  t hi s  s e ss io n  a s i nv al i d

s e tV al i d( fa l se ) ;

}

/ **

* Re l ea se  al l o bj e ct  r e fe re n ce s,  an d i ni ti a li ze  in st a nc e 

va ri a bl es ,  i n

* pr e pa ra t io n f or  re us e  o f t hi s o bj ec t .

*/

p ub li c  v oi d  r ec y cl e ()  {

/ /  R es e t th e  i n st an c e va r ia bl e s as s oc ia t ed  w i th  t h is  

Se ss i on

a t tr ib u te s. c le a r( );

c r ea ti o nT im e  =  0L ;

i d  =  n u ll ;

ma na g er  =  nu ll ;

m a xI na c ti ve I nt e rv al  = - 1 ;

i s Ne w =  t ru e ;

i s Va li d  =  f a ls e ;

/ /  T el l  o ur  Ma n ag er  th at  th is  Se ss i on  h a s be e n re c yc le d

i f  ( (m a na ge r  ! =  n ul l ) &&  (m an a ge r i ns ta n ce of  

Ma na g er Ba s e) )

(( M an ag e rB a se ) m an ag e r) .r e cy cl e (t hi s );

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- S e ss io n  

Pa ck a ge  M e th od s

/ **

* Re t ur n t he  < c od e >i sV a li d< / co de >  f la g  f or  th is  se ss i on .

*/

b oo le a n is V al id ( ) {

r e tu rn  (t hi s .i s Va li d );

}

/ **

* Se t  t he  <c od e >i s Ne w< / co de >  f la g  f or  th is  se ss i on .

*

* @p a ra m i sN ew  Th e  n ew  va lu e  f or  th e < co de > is Ne w </ co d e>  

fl ag

*/

v oi d s et Ne w (b oo l ea n  i sN e w)  {

t h is .i s Ne w =  i s Ne w;

}

/ **

* Se t  t he  <c od e >i s Va li d </ co d e>  f l ag  f o r th i s se s si on .

*

* @p a ra m i sV al i d T he  n e w va l ue  f o r th e  

<c od e >i sV a li d< / co de >  f l ag

*/

v oi d s et Va l id (b o ol e an  i s Va li d ) {

t h is .i s Va li d  =  is Va l id ;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -

Ht tp S es si o n Pr o pe rt i es

/ **

* Re t ur n t he  t i me  wh en  th is  se ss i on  w a s cr e at ed ,  i n 

mi ll i se co n ds  s i nc e

* mi d ni gh t , Ja n ua r y 1,  19 70  GM T.

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  l on g  g et C re a ti on T im e( )  {

r e tu rn  (t hi s .c r ea ti o nT im e );

}

/ **

* Re t ur n t he  s e ss i on  c o nt ex t  w it h  w hi c h th i s se s si on  is  

as so c ia te d .

*

* @d e pr ec a te d A s o f Ve r si on  2. 1,  th is  me th o d is  de pr e ca te d  

an d h as  n o

*  r e pl ac e me nt .   I t wi l l be  re mo v ed  i n  a  f u tu re  ve rs i on  o f  

th e

*  J a va  S e rv le t  A P I.

*/

p ub li c  H tt p Se ss i on C on te x t ge t Se ss i on Co n te xt ( ) {

i f  ( se s si on C on t ex t = = nu l l)

se s si on C on t ex t =  n ew  St an d ar dS e ss io n Co nt e xt () ;

r e tu rn  (s es s io n Co nt e xt );

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- -

Ht tp S es si o n Pu b li c M et h od s

/ **

* Re t ur n t he  o b je c t bo u nd  w i th  t h e sp e ci fi e d na m e in  th is  

se ss i on , o r

* <c o de >n u ll </ c od e > if  no  o b je ct  is  b o un d w it h t ha t n am e.

*

* @p a ra m n am e N am e  o f t he  a t tr ib u te  t o  b e r et ur n ed

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  O bj e ct  g e tA t tr ib u te (S t ri ng  na me )  {

r e tu rn  (a tt r ib u te s. g et (n a me )) ;

}

/ **

* Re t ur n a n <c o de > En um e ra ti o n< /c o de > o f 

<c od e >S tr i ng </ c od e>  ob j ec ts

* co n ta in i ng  t h e n am es  of  t h e ob j ec ts  bo un d  t o t hi s 

se ss i on .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  E nu m er at i on  ge tA t tr ib u te Na m es ()  {

r e tu rn  (a tt r ib u te s. k ey s( ) );

}

/ **

* Re t ur n t he  o b je c t bo u nd  w i th  t h e sp e ci fi e d na m e in  th is  

se ss i on , o r

* <c o de >n u ll </ c od e > if  no  o b je ct  is  b o un d w it h t ha t n am e.

*

* @p a ra m n am e N am e  o f t he  v a lu e t o be  re tu r ne d

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*

* @d e pr ec a te d A s o f Ve r si on  2. 2,  th is  me th o d is  re pl a ce d 

by

*  < c od e> g et At t ri b ut e( ) </ co d e>

*/

p ub li c  O bj e ct  g e tV a lu e( S tr in g  n am e ) {

r e tu rn  (g et A tt r ib ut e (n am e )) ;

}

/ **

* Re t ur n t he  s e t o f na m es  o f  o bj e ct s b ou nd  to  t h is  

se ss i on .  If  t h er e

* ar e  n o s uc h o bj e ct s,  a ze r o - le n gt h a rr ay  is  r e tu rn e d.

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*

* @d e pr ec a te d A s o f Ve r si on  2. 2,  th is  me th o d is  re pl a ce d 

by

*  < c od e> g et At t ri b ut eN a me s( ) </ co d e>

*/

p ub li c  S tr i ng []  ge t Va lu e Na me s ()  {

V e ct or  re su l ts  = ne w  V ec t or () ;

E n um er a ti on  at t rs  =  ge tA t tr ib u te Na m es () ;

w h il e ( at tr s .h a sM or e El em e nt s( ) ) {

St r in g a tt r  =  ( S tr in g ) at t rs .n e xt El e me nt ( );

re s ul ts . ad d El em e nt (a t tr );

}

S t ri ng  na me s []  = ne w  S tr i ng [r e su lt s .s iz e () ];

f o r (i n t i =  0 ;  i  <  na me s .l en g th ; i ++ )

na m es [i ]  =  (S tr i ng ) r es ul t s. el e me nt A t( i) ;

r e tu rn  (n am e s) ;

}

/ **

* In v al id a te s t hi s  s es s io n a nd  u n bi nd s  a ny  ob je c ts  b o un d 

to  i t .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on

*  a n  i nv a li da t ed  se ss i on

*/

p ub li c  v oi d  i nv a li d at e( )  {

/ /  C au s e th i s s es si o n to  ex pi r e

e x pi re ( );

}

/ **

* Re t ur n < co de > tr u e< /c o de > i f th e  c li e nt  d o es  n o t ye t  k no w  

ab ou t  t he

* se s si on ,  o r i f t he  c l ie nt  ch oo s es  n o t to  jo in  th e 

se ss i on .  Fo r

* ex a mp le ,  i f t he  se rv e r us e d on l y co o ki e - b as ed  se ss i on s,  

an d t he  c l ie nt

* ha s  d is a bl ed  th e  u se  of  c o ok ie s , th e n a s es si o n wo u ld  b e  

ne w o n ea c h

* re q ue st .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  

ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  b oo l ea n i sN e w( ) {

r e tu rn  (t hi s .i s Ne w) ;

}

/ **

* Bi n d an  ob je c t t o th i s se s si on ,  u si n g th e  s pe c if ie d  n am e .  I f  a n  o bj e ct

* of  th e s am e n am e  i s a lr ea d y bo u nd  t o  t hi s  s es s io n,  th e o bj ec t  i s

* re p la ce d .

* <p >

* Af t er  t h is  m e th o d ex e cu te s , an d  i f t he  o b je ct  im pl e me nt s

* <c o de >H t tp Se s si o nB in d in gL i st en e r< /c o de >,  th e c on ta i ne r c al ls

* <c o de >v a lu eB o un d () </ c od e>  on  t h e ob j ec t.

*

* @p a ra m n am e N am e  t o w hi ch  th e o bj ec t  i s b ou nd ,  c an n ot  b e  n ul l

* @p a ra m v al ue  Ob j ec t t o be  bo un d , ca n no t b e nu l l

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  ca ll e d on  an

*  i n va li d at ed  se s si on

*

* @d e pr ec a te d A s o f Ve r si on  2. 2,  th is  me th o d is  re pl a ce d b y

*  < c od e> s et At t ri b ut e( ) </ co d e>

*/

p ub li c  v oi d  p ut V al u e( St r in g n am e,  Ob je c t va l ue ) {

s e tA tt r ib ut e (n a me , v al ue ) ;

}

/ **

* Re m ov e t he  o b je c t bo u nd  w i th  t h e sp e ci fi e d na m e fr o m th i s se s si o n.   I f

* th e  s es s io n d oe s  n ot  ha ve  an  o b je ct  bo un d  w it h  t hi s  n am e , th i s m et ho d

* do e s no t hi ng .

* <p >

* Af t er  t h is  m e th o d ex e cu te s , an d  i f t he  o b je ct  im pl e me nt s

* <c o de >H t tp Se s si o nB in d in gL i st en e r< /c o de >,  th e c on ta i ne r c al ls

* <c o de >v a lu eU n bo u nd () < /c od e > on  th e o bj ec t .

*

* @p a ra m n am e N am e  o f t he  o b je ct  to  r e mo ve  fr om  th is  se ss i on .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  v oi d  r em o ve A tt ri b ut e( S tr in g  n am e ) {

s y nc hr o ni ze d  ( a tt ri b ut es )  {

Ob j ec t o bj e ct  =  at tr i bu te s .g et ( na me ) ;

if  (o bj e ct  ==  n u ll )

r et u rn ;

at t ri bu t es . re mo v e( na m e) ;

//       Sy s te m. o ut .p r in tl n ( "R e mo vi n g at t ri bu t e " +  n am e  ) ;

if  (o bj e ct  in st a nc eo f  H tt p Se ss i on Bi n di ng L is te n er ) {

( (H t tp S es si o nB in d in gL i st en e r)  o b je ct ) .v al u eU nb o un d

(n e w Ht t pS es s io nB i nd in g Ev en t (( Ht t pS es s io n)  th is ,  n a me )) ;

}

}

}

/ **

* Re m ov e t he  o b je c t bo u nd  w i th  t h e sp e ci fi e d na m e fr o m th i s se s si o n.   I f

* th e  s es s io n d oe s  n ot  ha ve  an  o b je ct  bo un d  w it h  t hi s  n am e , th i s m et ho d

* do e s no t hi ng .

* <p >

* Af t er  t h is  m e th o d ex e cu te s , an d  i f t he  o b je ct  im pl e me nt s

* <c o de >H t tp Se s si o nB in d in gL i st en e r< /c o de >,  th e c on ta i ne r c al ls

* <c o de >v a lu eU n bo u nd () < /c od e > on  th e o bj ec t .

*

* @p a ra m n am e N am e  o f t he  o b je ct  to  r e mo ve  fr om  th is  se ss i on .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  ca ll e d on  an

*  i n va li d at ed  se s si on

*

* @d e pr ec a te d A s o f Ve r si on  2. 2,  th is  me th o d is  re pl a ce d b y

*  < c od e> r em ov e At t ri bu t e( )< / co de >

*/

p ub li c  v oi d  r em o ve V al ue ( St ri n g na m e)  {

r e mo ve A tt ri b ut e (n am e );

}

/ **

* Bi n d an  ob je c t t o th i s se s si on ,  u si n g th e  s pe c if ie d  n am e .  I f  a n  o bj e ct

* of  th e s am e n am e  i s a lr ea d y bo u nd  t o  t hi s  s es s io n,  th e o bj ec t  i s

* re p la ce d .

* <p >

* Af t er  t h is  m e th o d ex e cu te s , an d  i f t he  o b je ct  im pl e me nt s

* <c o de >H t tp Se s si o nB in d in gL i st en e r< /c o de >,  th e c on ta i ne r c al ls

* <c o de >v a lu eB o un d () </ c od e>  on  t h e ob j ec t.

*

* @p a ra m n am e N am e  t o w hi ch  th e o bj ec t  i s b ou nd ,  c an n ot  b e  n ul l

* @p a ra m v al ue  Ob j ec t t o be  bo un d , ca n no t b e nu l l

*

* @e x ce pt i on  I l le g al Ar g um en t Ex ce p ti on  if  a n  a tt e mp t i s ma d e to  ad d  a

*  n o n - se r ia li z ab l e ob j ec t i n an  en vi r on me n t ma r ke d d is tr i bu ta b le .

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  me th o d is  ca ll e d on  an

*  i n va li d at ed  se s si on

*/

p ub li c  v oi d  s et A tt r ib ut e (S tr i ng  n a me , O bj ec t  v al u e)  {

i f  ( (m a na ge r  ! =  n ul l ) &&  ma na g er .g e tD is t ri bu t ab le ( ) &&

!( va l ue  i n st a nc eo f  S er i al iz a bl e) )

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n

( sm . ge t St ri n g( "s t an da r dS es s io n. s et At t ri bu t e. ia e ") );

s y nc hr o ni ze d  ( a tt ri b ut es )  {

re m ov eA t tr i bu te ( na me ) ;

at t ri bu t es . pu t( n am e,  va lu e );

if  (v al u e i ns ta n ce of  Ht tp S es si o nB in d in gL i st en e r)

( (H t tp S es si o nB in d in gL i st en e r)  v a lu e) . va lu e Bo un d

(n e w Ht t pS es s io nB i nd in g Ev en t (( Ht t pS es s io n)  th is ,  n a me )) ;

}

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- - H tt pS e ss io n  P ri v at e  M et h od s

/ **

* Re a d a s er ia l iz e d ve r si on  of  t h is  s e ss io n  o bj e ct  f r om  t h e sp e ci f ie d

* ob j ec t i np ut  st r ea m.

* <p >

* <b > IM PL E ME NT A TI O N NO T E< /b > :  T h e re f er en c e to  th e o wn in g  M an a ge r

* is  no t r es to r ed  by  t h is  m e th od ,  a nd  mu st  be  s e t ex p li ci t ly .

*

* @p a ra m s tr ea m  T h e in p ut  s t re am  to  r e ad  f r om

*

* @e x ce pt i on  C l as s No tF o un dE x ce pt i on  i f  a n u nk no w n cl a ss  i s  s pe c if i ed

* @e x ce pt i on  I O Ex c ep ti o n if  an  i n pu t/ o ut pu t  e rr o r oc c ur s

*/

p ri va t e vo i d re a dO b je ct ( Ob je c tI np u tS tr e am  s t re am )

t h ro ws  Cl as s No t Fo un d Ex ce p ti on ,  I OE x ce pt i on  {

/ /  D es e ri al i ze  th e s ca la r  i ns t an ce  va ri a bl es  (e xc e pt  M a na ge r )

c r ea ti o nT im e  =  (( Lo n g)  s t re am . re ad O bj ec t () ). l on gV a lu e( ) ;

i d  =  ( S tr in g ) s tr ea m .r ea d Ob je c t( );

is Va l id  =  (( Bo o le an )  s t re am . re ad O bj ec t () ). b oo le a nV al u e( );

/ /  D es e ri al i ze  th e a tt ri b ut e c ou nt  an d a tt ri b ut e v al ue s

i n t n =  ( (I n te g er ) s tr ea m .r ea d Ob je c t( )) . in tV a lu e( ) ;

f o r (i n t i =  0 ;  i  <  n;  i + +)  {

St r in g n am e  =  ( S tr in g ) st r ea m. r ea dO b je ct ( );

Ob j ec t v al u e = ( Ob je c t)  s t re am . re ad O bj ec t () ;

at t ri bu t es . pu t( n am e,  va lu e );

}

}

/ **

* Wr i te  a  se ri a li z ed  v e rs io n  o f t hi s s es si o n ob j ec t t o th e  s pe c if i ed

* ob j ec t o ut pu t  s t re am .

* <p >

* <b > IM PL E ME NT A TI O N NO T E< /b > :  T h e ow n in g M an ag e r wi l l no t  b e s to r ed

* in  th e s er ia l iz e d re p re se n ta ti o n of  th is  Se ss i on .  Af te r  c al l in g

* <c o de >r e ad Ob j ec t () </ c od e> ,  y ou  mu st  se t t he  a s so ci a te d M an ag e r

* ex p li ci t ly .

* <p >

* <b > IM PL E ME NT A TI O N NO T E< /b > :  A n y at t ri bu t e th a t is  no t S er ia l iz a bl e

* wi l l be  si le n tl y  i gn o re d.   I f y ou  d o  n ot  wa nt  an y s uc h a tt ri b ut e s,

* be  su re  th e < co d e> di s tr ib u ta bl e </ co d e>  p r op er t y of  ou r a ss oc i at e d

* Ma n ag er  is  s e t t o <c o de >t r ue </ c od e> .

*

* @p a ra m s tr ea m  T h e ou t pu t s tr ea m  t o w ri te  to

*

* @e x ce pt i on  I O Ex c ep ti o n if  an  i n pu t/ o ut pu t  e rr o r oc c ur s

*/

p ri va t e vo i d wr i te O bj ec t (O bj e ct Ou t pu tS t re am  st re a m)  t h ro ws  IO Ex c ep t io n {

/ /  W ri t e th e  s c al ar  in st a nc e v ar ia b le s ( ex ce p t Ma n ag er )

s t re am . wr it e Ob j ec t( n ew  L o ng (c r ea ti o nT im e )) ;

s t re am . wr it e Ob j ec t( i d) ;

st re a m. wr i te Ob j ec t( n ew  In te g er (m a xI na c ti ve I nt er v al )) ;

s t re am . wr it e Ob j ec t( n ew  B o ol ea n (i sN e w) );

s t re am . wr it e Ob j ec t( n ew  B o ol ea n (i sV a li d) ) ;

/ /  A cc u mu la t e t he  n a me s o f se r ia li z ab le  at tr i bu te s

V e ct or  re su l ts  = ne w  V ec t or () ;

E n um er a ti on  at t rs  =  ge tA t tr ib u te Na m es () ;

w h il e ( at tr s .h a sM or e El em e nt s( ) ) {

St r in g a tt r  =  ( S tr in g ) at t rs .n e xt El e me nt ( );

Ob j ec t v al u e = a tt ri b ut es . ge t( a tt r) ;

if  (v al u e i ns ta n ce of  Se ri a li za b le )

r es u lt s .a dd E le me n t( at t r) ;

}

/ /  S er i al iz e  t h e at t ri bu t e co u nt  a n d th e   at t ri bu t e va l ue s

s t re am . wr it e Ob j ec t( n ew  I n te ge r (r es u lt s. s iz e( ) )) ;

E n um er a ti on  na m es  =  re su l ts .e l em en t s( );

w h il e ( na me s .h a sM or e El em e nt s( ) ) {

St r in g n am e  =  ( S tr in g ) na m es .n e xt El e me nt ( );

st r ea m. w ri t eO bj e ct (n a me );

st r ea m. w ri t eO bj e ct (a t tr ib u te s. g et (n a me )) ;

}

}

c ro ss c ut  i n va li d at e (S ta n da rd S es si o n s) :  s  &  (i nt  ge tM a xI na c ti ve I nt e rv al ( ) | 

l on g  g et C re at i on Ti m e( )  |

O bj e ct  g e tA tt r ib ut e (S t ri ng )  |  

E nu m er at i on  g e tA tt r ib u te Na m es ()  |

S tr i ng []  ge tV a lu eN a me s ()  |

v oi d  i nv a li da t e( ) |

b oo l ea n i sN ew ( ) |

v oi d  r em o ve At t ri bu t e( S tr in g ) |

v oi d  s et A tt ri b ut e( S tr i ng , O bj ec t )) ;

s ta ti c  a dv i ce (S t an d ar dS e ss io n  s ):  in va l id at e (s ) {

b e fo re  {

if  (! s. i sV a li d( ) )

t hr o w n ew  I l le ga l St at e Ex ce p ti on

(s . sm .g e tS tr i ng (" s ta nd a rd Se s si on . " 

+  th is J oi nP o in t. m et ho d Na me

+  ". is e ") );

}

}

}

//  - - -- -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- P r iv a te  C l as s

/* *

*  T h is  c l as s i s a d um m y im p le me n ta ti o n of  th e < co de > Ht tp S es si o nC on t ex t </ co d e>

*  i n te rf a ce , t o co n fo r m to  th e r eq ui r em en t  t ha t  s uc h  a n o bj ec t  b e r et u rn ed

*  w h en  < c od e> H tt pS e ss i on .g e tS es s io nC o nt ex t () </ c od e>  is  c a ll ed .

*

*  @ a ut ho r  C ra i g R.  Mc C la na h an

*

*  @ d ep re c at ed  As  o f  J a va  S e rv le t  A PI  2. 1 w it h n o re p la ce m en t.   T he

*   i nt er f ac e w il l b e r em ov e d in  a fu t ur e v er si o n of  th is  AP I.

* /

fi na l  c la s s St a nd ar d Se s si on C on te x t im p le me n ts  H t tp Se s si on C on te x t {

p ri va t e Ve c to r d um m y = n ew  V e ct or ( );

/ **

* Re t ur n t he  s e ss i on  i d en ti f ie rs  of  a l l se s si on s  d ef i ne d

* wi t hi n t hi s c on t ex t.

*

* @d e pr ec a te d A s o f Ja v a Se r vl et  AP I 2 .1  w i th  n o  r ep l ac em e nt .

*  T h is  m e th od  mu s t re t ur n a n em p ty  < c od e> E nu me r at io n </ co d e>

*  a n d wi l l be  re m ov ed  in  a  fu tu r e ve r si on  of  t h e AP I .

*/

p ub li c  E nu m er at i on  ge tI d s( ) {

r e tu rn  (d um m y. e le me n ts () ) ;

}

/ **

* Re t ur n t he  < c od e >H tt p Se ss i on </ c od e>  as so c ia te d  w it h  t he

* sp e ci fi e d se s si o n id e nt if i er .

*

* @p a ra m i d Se s si o n id e nt if i er  f o r wh i ch  t o  l oo k  u p a  s es s io n

*

* @d e pr ec a te d A s o f Ja v a Se r vl et  AP I 2 .1  w i th  n o  r ep l ac em e nt .

*  T h is  m e th od  mu s t re t ur n n ul l a nd  w i ll  b e  r em o ve d i n a

*  f u tu re  ve rs i on  of  t h e AP I .

*/

p ub li c  H tt p Se ss i on  ge tS e ss io n (S tr i ng  i d ) {

r e tu rn  (n ul l );

}

}

StandardSession

pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t ja v a. io . IO Ex c ep t io n;

im po r t ja v a. ut i l. En u me r at io n ;

im po r t ja v a. ut i l. Ha s ht a bl e;

im po r t ja v a. ut i l. Ve c to r ;

im po r t or g .a pa c he .t o mc a t. ca t al in a .* ;

im po r t ja v ax .s e rv le t .h t tp .C o ok ie ;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on ;

im po r t or g .a pa c he .t o mc a t. ut i l. St r in gM a na ge r ;

im po r t or g .w 3c . do m. N am e dN od e Ma p;

im po r t or g .w 3c . do m. N od e ;

/* *

*  S t an da r d im p le me n ta t io n o f th e  < b> M an ag e r< /b >  i nt e rf ac e  t ha t  p ro v id e s

*  n o  s es s io n p er si s te n ce  o r  d is t ri bu t ab le  ca pa b il it i es , b ut  d o es  s u pp o rt

*  a n  o pt i on al ,  c on f ig u ra bl e , ma x im um  nu mb e r of  ac ti v e se s si on s  a ll o we d .

*  < p >

*  L i fe cy c le  c o nf ig u ra t io n o f th i s co m po ne n t as s um es  an  X M L no d e

*  i n  t he  fo ll o wi ng  fo r ma t:

*  < c od e>

*      &l t ;M an a ge r c la s sN am e =" or g .a pa c he .t o mc at . se ss i on .S t an da r dM an a ge r "

*               c he c kI n te rv a l= "6 0 " ma x Ac ti v eS es s io ns = " - 1"

*               m ax I na c ti ve I nt er v al =" - 1"  / >

*  < / co de >

*  w h er e y ou  c a n ad j us t  t he  fo ll o wi ng  pa ra m et er s , wi t h de f au lt  va lu e s

*  i n  s qu a re  b r ac ke t s:

*  < u l>

*  < l i> <b > ch ec k In te r va l </ b>  - Th e  i nt e rv al  (i n s ec on d s)  b e tw ee n  b ac k gr o un d

*      th r ea d c he ck s  f o r ex p ir ed  se ss i on s.   [ 60 ]

*  < l i> <b > ma xA c ti ve S es s io ns < /b > - T he  ma xi m um  n u mb er  of  s e ss io n s al l ow e d to

*      be  ac ti v e at  on c e,  o r  - 1 f or  n o  l im i t.   [ - 1 ]

*  < l i> <b > ma xI n ac ti v eI n te rv a l< /b >  - T h e de f au lt  ma xi m um  n u mb er  of  s e co n ds  o f

*      in a ct iv i ty  b e fo r e wh i ch  t h e se r vl et  co nt a in er  is  a l lo we d  t o t im e  o ut

*      a s es si o n,  o r  - 1  f or  no  l i mi t.   T hi s  v al u e sh o ul d b e ov e rr id d en  fr om

*      th e  d ef a ul t s es s io n t im eo u t sp e ci fi e d in  th e w eb  a p pl ic a ti on  de p lo ym e nt

*      de s cr ip t or , i f a ny .  [ - 1]

*  < / ul >

*

*  @ a ut ho r  C ra i g R.  Mc C la na h an

*  @ v er si o n $R e vi si o n:  1. 1. 1 .1  $  $D at e : 20 0 0/ 05 / 02  2 1 :2 8: 3 0 $

* /

pu bl i c fi n al  c l as s S ta n da rd M an ag e r

e xt en d s Ma n ag er B as e

i mp le m en ts  Li fe c yc l e,  R u nn ab l e {

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- I n st an c e V ar ia b le s

/ **

* Th e  i nt e rv al  (i n  s ec o nd s)  be tw e en  c h ec ks  fo r e xp ir e d se s si on s .

*/

p ri va t e in t  c he c kI n te rv a l = 6 0;

/ **

* Ha s  t hi s  c om p on e nt  b e en  c o nf ig u re d y et ?

*/

p ri va t e bo o le an  co n fi gu r ed  =  fa ls e ;

/ **

* Th e  d es c ri pt i ve  in fo r ma ti o n ab o ut  t h is  i m pl em e nt at i on .

*/

p ri va t e st a ti c f in a l St r in g i nf o =  " St a nd ar d Ma na g er /1 . 0" ;

/ **

* Th e  m ax i mu m n um b er  o f  a ct i ve  S e ss io n s al l ow ed ,  o r - 1 fo r  n o l im i t.

*/

p ro te c te d i nt  m a xA c ti ve S es si o ns  =  - 1 ;

/ **

* Th e  s tr i ng  m a na g er  f o r th i s pa c ka ge .

*/

p ri va t e St r in gM a na g er  s m  =

S t ri ng M an ag e r. g et Ma n ag er ( "o rg . ap ac h e. to m ca t. s es si o n" );

/ **

* Ha s  t hi s  c om p on e nt  b e en  s t ar te d  y et ?

*/

p ri va t e bo o le an  st a rt ed  = fa l se ;

/ **

* Th e  b ac k gr ou n d t hr ea d .

*/

p ri va t e Th r ea d t hr e ad  =  nu ll ;

/ **

* Th e  b ac k gr ou n d t hr ea d  c om p le ti o n se m ap ho r e.

*/

p ri va t e bo o le an  th r ea dD o ne  =  fa ls e ;

/ **

* Na m e to  re gi s te r  f or  th e b ac kg r ou nd  th re a d.

*/

p ri va t e St r in g t hr e ad Na m e = " St an d ar dM a na ge r ";

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - P r op er t ie s

/ **

* Re t ur n t he  c h ec k  i nt e rv al  (i n s ec on d s)  f o r th i s Ma n ag er .

*/

p ub li c  i nt  ge tC h ec k In te r va l( )  {

r e tu rn  (t hi s .c h ec kI n te rv a l) ;

}

/ **

* Se t  t he  ch ec k  i n te rv a l (i n  s ec o nd s)  fo r t hi s M an ag e r.

*

* @p a ra m c he ck I nt e rv al  Th e n ew  c h ec k i nt er v al

*/

p ub li c  v oi d  s et C he c kI nt e rv al ( in t c he ck I nt er v al ) {

t h is .c h ec kI n te r va l =  c he c kI nt e rv al ;

}

/ **

* Re t ur n d es cr i pt i ve  i n fo rm a ti on  ab ou t  t hi s  M an a ge r i mp le m en ta t io n  a nd

* th e  c or r es po n di n g ve r si on  nu mb e r,  i n  t he  fo rm a t

* <c o de >& l t; de s cr i pt io n &g t; / &l t; v er si o n& gt ; </ co d e> .

*/

p ub li c  S tr i ng  g e tI n fo ()  {

r e tu rn  (t hi s .i n fo );

}

/ **

* Re t ur n t he  m a xi m um  n u mb er  of  a c ti ve  Se ss i on s a ll ow e d,  o r  - 1 f or

* no  li mi t .

*/

p ub li c  i nt  ge tM a xA c ti ve S es si o ns ()  {

r e tu rn  (t hi s .m a xA ct i ve Se s si on s );

}

/ **

* Se t  t he  ma xi m um  nu mb e r of  ac ti v es  S e ss io n s al l ow ed ,  o r - 1 fo r

* no  li mi t .

*

* @p a ra m m ax  T h e n ew  m a xi mu m  n um b er  o f  s es s io ns

*/

p ub li c  v oi d  s et M ax A ct iv e Se ss i on s( i nt  m a x)  {

t h is .m a xA ct i ve S es si o ns  =  ma x;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - - Pu b li c  M et h od s

/ **

* Co n st ru c t an d  r e tu rn  a ne w  s es s io n o bj ec t , ba s ed  o n  t he  de fa u lt

* se t ti ng s  s pe c if i ed  b y  t hi s  M an a ge r' s  p ro p er ti e s.   T he  s e ss io n

* id  wi ll  be  a s si g ne d b y th i s me t ho d,  an d a va il a bl e v ia  t h e ge t Id ( )

* me t ho d o f th e  r e tu rn e d se s si on .   If  a ne w  s es s io n c an no t  b e c re a te d

* fo r  a ny  re as o n,  re tu r n <c o de >n u ll </ c od e> .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  a ne w  s es s io n c an no t  b e

*  i n st an t ia te d  f o r an y  r ea s on

*/

p ub li c  S es s io n c re a te Se s si on ( ) {

i f  ( (m a xA ct i ve S es si o ns  > =  0 ) & &

(s es s io ns . si z e( ) > = ma x Ac ti v eS es s io ns ) )

th r ow  n e w I ll eg a lS ta t eE xc e pt io n

( sm . ge t St ri n g( "s t an da r dM an a ge r. c re at e Se ss i on .i s e" )) ;

r e tu rn  (s up e r. c re at e Se ss i on () ) ;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- - L if ec y cl e  M et h od s

/ **

* Co n fi gu r e th i s c om po n en t,  ba se d  o n t he  s p ec if i ed  c o nf ig u ra ti o n

* pa r am et e rs .  Th i s me t ho d s ho ul d  b e c al le d  i mm e di at e ly  a f te r t he

* co m po ne n t in s ta n ce  i s  c re a te d,  an d b ef or e  < co d e> st a rt () < /c od e >

* is  ca ll e d.

*

* @p a ra m p ar am e te r s Co n fi gu r at io n  p ar a me te r s fo r  t hi s  c om p on en t

*  ( < B> FI X ME : W ha t  o bj e ct  t y pe  s h ou ld  th is  re al l y be ? )

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  co mp o ne nt  ha s a lr ea d y b ee n

*  c o nf ig u re d a nd / or  s t ar te d

* @e x ce pt i on  L i fe c yc le E xc ep t io n i f th i s co m po ne n t de t ec ts  a fa t al  er ro r

*  i n  t he  co nf i gu r at io n  p ar a me te r s it  wa s g iv en

*/

p ub li c  v oi d  c on f ig u re (N o de  p a ra me t er s)

t h ro ws  Li fe c yc l eE xc e pt io n  {

/ /  V al i da te  an d  u pd a te  o u r cu r re nt  co mp o ne nt  st at e

i f  ( co n fi gu r ed )

th r ow  n e w L if ec y cl eE x ce pt i on

( sm . ge t St ri n g( "s t an da r dM an a ge r. a lr ea d yC on f ig ur e d" )) ;

c o nf ig u re d =  t r ue ;

i f  ( pa r am et e rs  ==  n u ll )

re t ur n;

/ /  P ar s e an d  p r oc es s  o ur  co nf i gu ra t io n p ar am e te rs

i f  ( !( " Ma na g er " .e qu a ls (p a ra me t er s. g et No d eN am e () )) )

re t ur n;

N a me dN o de Ma p  a t tr ib u te s =  p ar a me te r s. ge t At tr i bu te s () ;

N o de  n o de  =  nu l l;

n o de  =  at tr i bu t es .g e tN am e dI te m (" ch e ck In t er va l ") ;

i f  ( no d e !=  nu l l)  {

tr y  {

s et C he c kI nt e rv al ( In te g er .p a rs eI n t( no d e. ge t No de V al ue ( )) ) ;

} c at ch  (T h ro wa b le  t )  {

;        / / X XX  - Th ro w  e xc e pt io n ?

}

}

n o de  =  at tr i bu t es .g e tN am e dI te m (" ma x Ac ti v eS es s io ns " );

i f  ( no d e !=  nu l l)  {

tr y  {

s et M ax A ct iv e Se ss i on s( I nt eg e r. pa r se In t (n od e .g et N od eV a lu e () )) ;

} c at ch  (T h ro wa b le  t )  {

;        / / X XX  - Th ro w  e xc e pt io n ?

}

}

n o de  =  at tr i bu t es .g e tN am e dI te m (" ma x In ac t iv eI n te rv a l" );

i f  ( no d e !=  nu l l)  {

tr y  {

s et M ax I na ct i ve In t er va l (I nt e ge r. p ar se I nt (n o de .g e tN od e Va l ue () ) );

} c at ch  (T h ro wa b le  t )  {

;        / / X XX  - Th ro w  e xc e pt io n ?

}

}

}

/ **

* Pr e pa re  fo r t he  be gi n ni ng  of  a c ti ve  us e o f th e  p ub l ic  m e th od s  o f  t hi s

* co m po ne n t.   T hi s  m et h od  s h ou ld  be  c a ll ed  af te r  < co d e> co n fi gu r e( ) </ co d e> ,

* an d  b ef o re  a n y o f th e  p ub l ic  m e th od s  o f t he  c o mp on e nt  a r e ut i li z ed .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  co mp o ne nt  ha s n ot  y e t b ee n

*  c o nf ig u re d ( if  re qu i re d f or  t h is  c o mp on e nt )

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  co mp o ne nt  ha s a lr ea d y b ee n

*  s t ar te d

* @e x ce pt i on  L i fe c yc le E xc ep t io n i f th i s co m po ne n t de t ec ts  a fa t al  er ro r

*  t h at  p r ev en t s t hi s c om po n en t f ro m b ei ng  us ed

*/

p ub li c  v oi d  s ta r t( )  t hr o ws  L i fe cy c le Ex c ep ti o n {

/ /  V al i da te  an d  u pd a te  o u r cu r re nt  co mp o ne nt  st at e

i f  ( !c o nf ig u re d )

th r ow  n e w L if ec y cl eE x ce pt i on

( sm . ge t St ri n g( "s t an da r dM an a ge r. n ot Co n fi gu r ed ") ) ;

i f  ( st a rt ed )

th r ow  n e w L if ec y cl eE x ce pt i on

( sm . ge t St ri n g( "s t an da r dM an a ge r. a lr ea d yS ta r te d" ) );

s t ar te d  =  t r ue ;

/ /  S ta r t th e  b a ck gr o un d r ea pe r  t hr e ad

t h re ad S ta rt ( );

}

/ **

* Gr a ce fu l ly  t e rm i na te  th e a ct iv e  u se  of  t h e pu b li c m et ho d s of  th i s

* co m po ne n t.   T hi s  m et h od  s h ou ld  be  t h e la s t on e  c al l ed  o n  a  g i ve n

* in s ta nc e  o f t hi s  c om p on en t .

*

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  co mp o ne nt  ha s n ot  b e en  st ar t ed

* @e x ce pt i on  I l le g al St a te Ex c ep ti o n if  th is  co mp o ne nt  ha s a lr ea d y

*  b e en  s t op pe d

* @e x ce pt i on  L i fe c yc le E xc ep t io n i f th i s co m po ne n t de t ec ts  a fa t al  er ro r

*  t h at  n e ed s t o b e re p or te d

*/

p ub li c  v oi d  s to p ()  th ro w s Li f ec yc l eE xc e pt io n  {

/ /  V al i da te  an d  u pd a te  o u r cu r re nt  co mp o ne nt  st at e

i f  ( !s t ar te d )

th r ow  n e w L if ec y cl eE x ce pt i on

( sm . ge t St ri n g( "s t an da r dM an a ge r. n ot St a rt ed " )) ;

s t ar te d  =  f a ls e ;

/ /  S to p  t he  ba c kg ro u nd  r e ap er  th re a d

t h re ad S to p( ) ;

/ /  E xp i re  a l l a ct iv e  s es s io ns

S e ss io n  s es s io n s[ ] =  f in d Se ss i on s( ) ;

f o r (i n t i =  0 ;  i  <  se ss i on s. l en gt h ; i+ + ) {

St a nd ar d Se s si on  se ss i on  =  (S ta n da rd S es si o n)  s e ss io n s[ i] ;

if  (! se s si o n. is V al id ( ))

c on t in u e;

se s si on . ex p ir e( ) ;

}

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - P ri v at e  M et h od s

/ **

* Sl e ep  f o r th e  d u ra ti o n sp e ci fi e d by  th e < co de > ch ec k In te r va l< / co d e>

* pr o pe rt y .

*/

p ri va t e vo i d th r ea d Sl ee p ()  {

t r y {

Th r ea d. s le e p( ch e ck In t er va l  *  1 0 00 L) ;

}  ca tc h  ( In t er r up te d Ex ce p ti on  e)  {

;

}

}

/ **

* St a rt  t h e ba c kg r ou nd  th re a d th a t wi l l pe r io di c al ly  ch ec k  f or

* se s si on  ti me o ut s .

*/

p ri va t e vo i d th r ea d St ar t ()  {

i f  ( th r ea d ! = n ul l)

re t ur n;

t h re ad D on e =  f a ls e;

t h re ad  = ne w  T h re ad ( th is ,  t hr e ad Na m e) ;

t h re ad . se tD a em o n( tr u e) ;

t h re ad . st ar t () ;

}

/ **

* St o p th e  b ac k gr o un d t hr ea d  t ha t  i s p er io d ic al l y ch e ck in g  f or

* se s si on  ti me o ut s .

*/

p ri va t e vo i d th r ea d St op ( ) {

i f  ( th r ea d = = n ul l)

re t ur n;

t h re ad D on e =  t r ue ;

t h re ad . in te r ru p t( );

t r y {

th r ea d. j oi n () ;

}  ca tc h  ( In t er r up te d Ex ce p ti on  e)  {

;

}

t h re ad  = nu l l;

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- - B ac kg r ou n d Th r ea d

/ **

* Th e  b ac k gr ou n d t hr ea d  t ha t  c he c ks  f o r se s si on  ti me o ut s a nd  s h ut d ow n.

*/

p ub li c  v oi d  r un ( ) {

/ /  L oo p  u nt i l t he  t e rm in a ti on  se ma p ho re  is  s e t

w h il e ( !t hr e ad D on e)  {

th r ea dS l ee p () ;

pr o ce ss E xp i re s( ) ;

}

}

}

StandardManager StandardSessionManager
pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t ja v a. io . IO Ex c ep t io n;

im po r t ja v ax .s e rv le t .h t tp .C o ok ie ;

im po r t ja v ax .s e rv le t .h t tp .H t tp Se s si on ;

im po r t or g .a pa c he .t o mc a t. ca t al in a .* ;

im po r t or g .a pa c he .t o mc a t. co r e. Co n te xt ;

im po r t or g .a pa c he .t o mc a t. co r e. Re q ue st ;

im po r t or g .a pa c he .t o mc a t. co r e. Re s po ns e ;

im po r t or g .a pa c he .t o mc a t. co r e. Se s si on M an ag e r;

im po r t or g .a pa c he .t o mc a t. ut i l. Se s si on U ti l;

/* *

*  S p ec ia l iz ed  im pl e me n ta ti o n of  or g. a pa ch e .t om c at .c o re .S e ss io n Ma na g er

*  t h at  a d ap ts  to  t h e n ew  c o mp on e nt - b a se d M an ag e r im p le me n ta ti o n.

*  < p >

*  X X X - A t pr e se nt ,  u s e of  <c od e >S ta n da rd M an ag e r< /c o de > i s ha r d co d ed ,

*  a n d li f ec yc l e co n fi g ur at i on  i s  n ot  su pp o rt ed .

*  < p >

*  < b >I MP L EM EN T AT IO N  N O TE </ b >:   O nc e w e co m mi t t o th e  n ew  

Ma na g er /S e ss io n

*  p a ra di g m,  I  wo ul d  s u gg es t  m ov i ng  t h e lo g ic  i m pl em e nt ed  he re  ba ck  in t o

*  t h e co r e le v el .  Th e  T om c at .N e xt  " M an ag e r"  i n te rf a ce  a c ts  m o re  l i ke  a

*  c o ll ec t io n c la ss ,  a n d ha s  m in i ma l k no wl e dg e o f th e  d et a il ed  re qu e st

*  p r oc es s in g s em an t ic s  o f h an dl i ng  s e ss io n s.

*  < p >

*  X X X - A t pr e se nt ,  t h er e i s no  wa y ( vi a t he  S e ss io n Ma na g er  i n te rf a ce )  

fo r

*  a  Co nt e xt  t o  t el l  t h e Ma n ag er  th at  we  c r ea te  wh at  th e d ef au l t se s si o n

*  t i me ou t  f or  th is  we b  a pp l ic at i on  ( s pe ci f ie d i n th e  d ep l oy me n t 

de sc r ip to r )

*  s h ou ld  be .

*

*  @ a ut ho r  C ra i g R.  Mc C la na h an

* /

pu bl i c fi n al  c l as s S ta n da rd S es si o nM an a ge r

i mp le m en ts  Se ss i on M an ag e r {

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -

Co ns t ru ct o rs

/ **

* Cr e at e a  n ew  Se s si on M an ag e r th a t ad a pt s t o th e  c or r es po n di ng  

Ma na g er

* im p le me n ta ti o n.

*/

p ub li c  S ta n da rd S es s io nM a na ge r ()  {

m a na ge r  =  n e w S ta nd a rd Ma n ag er ( );

i f  ( ma n ag er  in s ta nc e of  L i fe cy c le ) {

tr y  {

( (L i fe c yc le )  m an a ge r) . co nf i gu re ( nu ll ) ;

( (L i fe c yc le )  m an a ge r) . st ar t () ;

} c at ch  (L i fe cy c le Ex c ep ti o n e)  {

t hr o w n ew  I l le ga l St at e Ex ce p ti on ( ""  +  e) ;

}

}

}

/ / -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- I n st an c e 

Va ri a bl es

/ **

* Th e  M an a ge r i mp l em en t at io n  w e a re  a c tu al l y us i ng .

*/

p ri va t e Ma n ag er  ma n ag er  = nu l l;

//  - - -- -- - -- -- - -- -- - -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- -- - -- P u bl ic  

Me th o ds

//  X X X sh o ul d w e th r ow  ex ce p ti on  or  j u st  r e tu rn  nu ll  ??

p ub li c  H tt p Se ss i on  fi nd S es si o n(  C o nt ex t  c tx ,  S tr i ng  i d  )  {

t r y {

Se s si on  se s si on  = ma n ag er . fi nd S es si o n( id ) ;

if ( se ss i on ! =n ul l )

r et u rn  se ss i on .g e tS es s io n( ) ;

}  ca tc h  ( IO E xc e pt io n  e ) {

}

r e tu rn  (n ul l );

}

p ub li c  H tt p Se ss i on  cr ea t eS es s io n( C on te x t ct x ) {

r e tu rn   m an a ge r .c re a te Se s si on ( ). ge t Se ss i on () ;

}

/ **

* Re m ov e a ll  s e ss i on s b ec au s e ou r  a ss o ci at e d Co n te xt  is  b e in g s hu t  

do wn .

*

* @p a ra m c tx  T h e c on te x t th a t is  be in g  s hu t  d ow n

*/

p ub li c  v oi d  r em o ve S es si o ns (C o nt ex t  c tx )  {

/ /  X XX  XX X a  m a na ge r  m ay  be  s h ar ed  by  m u lt ip l e

/ /  c on t ex ts ,  w e  j us t  w an t  t o r em ov e  t he  se ss i on s o f ct x !

/ /  T he  ma na g er  wi ll  st il l  r un  af te r  t ha t  (  i . e.  k e ep  d a ta ba s e

/ /  c on n ec ti o n o pe n

i f  ( ma n ag er  in s ta nc e of  L i fe cy c le ) {

tr y  {

( (L i fe c yc le )  m an a ge r) . st op ( );

} c at ch  (L i fe cy c le Ex c ep ti o n e)  {

t hr o w n ew  I l le ga l St at e Ex ce p ti on ( ""  +  e) ;

}

}

}

/ **

* Us e d by  co nt e xt  to  c o nf ig u re  t h e se s si on  ma na g er 's  in ac t iv it y  

ti me o ut .

*

* Th e  S es s io nM a na g er  m a y ha v e so m e de f au lt  se ss i on  t i me  o u t,  t h e

* Co n te xt  on  t h e o th er  ha nd  ha s i t' s t im eo u t se t  b y t he  d e pl oy m en t

* de s cr ip t or  ( w eb . xm l) .  T hi s  m et h od  l e ts  t h e Co n te xt  co nf o rg ur e  t h e

* se s si on  ma na g er  ac co r di ng  to  t h is  v a lu e.

*

* @p a ra m m in ut e s T he  s e ss io n  i na c ti vi t y ti m eo ut  in  m i nu te s .

*/

p ub li c  v oi d  s et S es s io nT i me Ou t (i nt  mi nu t es ) {

i f ( - 1 ! = mi n ut e s)  {

//  Th e m an a ge r w or ks  wi th  se co n ds .. .

ma n ag er . se t Ma xI n ac ti v eI nt e rv al ( mi nu t es  *  60 );

}

}

}

ServerSessionManager

pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t or g .a pa c he .t o mc a t. ut i l. *;

im po r t or g .a pa c he .t o mc a t. co r e. *;

im po r t ja v a. io . *;

im po r t ja v a. ne t .* ;

im po r t ja v a. ut i l. *;

im po r t ja v ax .s e rv le t .h t tp .* ;

/* *

*

*  @ a ut ho r  J am e s Du n ca n  D av i ds on  [d un c an @e n g. su n .c om ]

*  @ a ut ho r  J as o n Hu n te r  [ jc h @e ng . su n. c om ]

*  @ a ut ho r  J am e s To d d [ go nz o @e ng . su n. c om ]

* /

pu bl i c cl a ss  S e rv er S es s io nM a na ge r  i mp l em en t s Se s si on M an ag e r {

p ri va t e St r in gM a na g er  s m  =

S t ri ng M an ag e r. g et Ma n ag er ( "o rg . ap ac h e. to m ca t. s es si o n" );

p ri va t e st a ti c S er v er Se s si on M an ag e r ma n ag er ;  / / =  n ew  Se rv e rS es s io n Ma na g er () ;

p ro te c te d i nt  i n ac t iv eI n te rv a l = - 1;

s ta ti c  {

m a na ge r  =  n e w S er ve r Se ss i on Ma n ag er ( );

}

p ub li c  s ta t ic  S e rv e rS es s io nM a na ge r  g et M an ag e r( ) {

r e tu rn  ma na g er ;

}

p ri va t e Ha s ht ab l e s es si o ns  =  ne w H as ht a bl e( ) ;

p ri va t e Re a pe r r ea p er ;

p ri va t e Se r ve rS e ss i on Ma n ag er ( ) {

r e ap er  = Re a pe r .g et R ea pe r () ;

r e ap er . se tS e rv e rS es s io nM a na ge r (t hi s );

r e ap er . st ar t () ;

}

pu bl i c Ht t pS es s io n c re a te Se s si on ( Co nt e xt  c t x)  {

S t ri ng  se ss i on I d = S es si o nI dG e ne ra t or .g e ne ra t eI d( ) ;

S e rv er S es si o n s es si o n = n ew  S e rv er S es si o n( se s si on I d) ;

s e ss io n s. pu t (s e ss io n Id , s es si o n) ;

i f ( - 1 ! = in a ct i ve In t er va l ) {

s e ss io n .s et M ax I na ct i ve In t er va l (i na c ti ve I nt er v al );

}

r e tu rn  se ss i on . ge tA p pl ic a ti on S es si o n(  c t x,  t r ue  ) ;

}

p ub li c  H tt p Se ss i on  fi nd S es si o n( Co n te xt  ct x,  St ri n g id )  {

S e rv er S es si o n s Se ss i on =( S er ve r Se ss i on )s e ss io n s. ge t (i d) ;

i f (s Se s si on = =n u ll ) r et ur n  n ul l ;

r e tu rn  sS es s io n .g et A pp li c at io n Se ss i on (c t x,  f a ls e) ;

}

//  X X X

/ / sy n c' d f or  s a ft y  - - n o ot h er  t h re ad  sh ou l d be  ge tt i ng  s o me th i ng

/ / fr o m th i s wh i le  we  a r e re a pi ng .  T hi s  i sn ' t th e  m os t  o pt i ma l

/ / so l ut io n  f or  th i s,  b u t we ' ll  d e te rm i ne  s o me th i ng  e l se  l a te r.

s yn ch r on iz e d vo i d r ea p( )  {

E n um er a ti on  en u m = s es si o ns .k e ys () ;

w h il e ( en um . ha s Mo re E le me n ts () )  {

Ob j ec t k ey  = en u m. ne x tE le m en t( ) ;

Se r ve rS e ss i on  s e ss io n  =  ( S er ve r Se ss i on )s e ss io n s. ge t (k ey ) ;

se s si on . re a p( );

se s si on . va l id at e () ;

}

}

s yn ch r on iz e d vo i d r em ov e Se ss i on (S e rv er S es si o n se s si on )  {

S t ri ng  id  =  se s si on . ge tI d () ;

s e ss io n .i nv a li d at e( ) ;

s e ss io n s. re m ov e (i d) ;

}

p ub li c  v oi d  r em o ve S es si o ns (C o nt ex t  c on t ex t)  {

E n um er a ti on  en u m = s es si o ns .k e ys () ;

w h il e ( en um . ha s Mo re E le me n ts () )  {

Ob j ec t k ey  = en u m. ne x tE le m en t( ) ;

Se r ve rS e ss i on  s e ss io n  =  ( S er ve r Se ss i on )s e ss io n s. ge t (k ey ) ;

Ap p li ca t io n Se ss i on  a p pS es s io n =

s es s io n .g et A pp li c at io n Se ss i on (c o nt ex t , fa l se );

if  (a pp S es s io n ! = nu l l)  {

a pp S es s io n. i nv al i da te ( );

}

}

}

/ **

* Us e d by  co nt e xt  to  c o nf ig u re  t h e se s si on  ma na g er 's  in ac t iv it y  t i me ou t .

*

* Th e  S es s io nM a na g er  m a y ha v e so m e de f au lt  se ss i on  t i me  o u t,  t h e

* Co n te xt  on  t h e o th er  ha nd  ha s i t' s t im eo u t se t  b y t he  d e pl oy m en t

* de s cr ip t or  ( w eb . xm l) .  T hi s  m et h od  l e ts  t h e Co n te xt  co nf o rg ur e  t h e

* se s si on  ma na g er  ac co r di ng  to  t h is  v a lu e.

*

* @p a ra m m in ut e s T he  s e ss io n  i na c ti vi t y ti m eo ut  in  m i nu te s .

*/

p ub li c  v oi d  s et S es s io nT i me Ou t (i nt  mi nu t es ) {

i f ( - 1 ! = mi n ut e s)  {

//  Th e m an a ge r w or ks  wi th  se co n ds .. .

in a ct iv e In t er va l  =  ( m in ut e s * 6 0) ;

}

}

}

SessionInterceptor
pa ck a ge  o r g. ap a ch e. t om c at .r e qu es t ;

im po r t or g .a pa c he .t o mc a t. co r e. *;

im po r t or g .a pa c he .t o mc a t. ut i l. *;

im po r t ja v a. io . *;

im po r t ja v a. ne t .* ;

im po r t ja v a. ut i l. *;

im po r t ja v ax .s e rv le t .h t tp .* ;

/* *

*  W i ll  p r oc es s  t he  re q ue st  an d d et er m in e t he  s e ss io n  I d,  an d s et  i t

*  i n  t he  Re qu e st .

*  I t  a ls o  m ar k s th e  s e ss io n  a s a cc es s ed .

*

*  T h is  i m pl em e nt at i on  on ly  ha nd l es  C o ok ie s  s es s io ns ,  p le a se  e x te nd  or

*  a d d ne w  i nt e rc ep t or s  f or  ot he r  m et h od s.

*

* /

pu bl i c cl a ss  S e ss io n In t er ce p to r e xt en d s  B a se In t er ce p to r i mp le m en ts  Re q ue st I nt er c ep to r  {

/ / GS ,  s ep a ra te s  t h e se s si on  id  f r om  t h e jv m  r ou t e

s ta ti c  f in a l ch a r S ES SI O NI D_ R OU TE _ SE P =  ' .' ;

i nt  d e bu g= 0 ;

C on te x tM an a ge r c m;

p ub li c  S es s io nI n te r ce pt o r( ) {

}

p ub li c  v oi d  s et D eb u g(  i n t i )  {

S y st em . ou t. p ri n tl n( " Se t d eb ug  to  "  + i) ;

d e bu g= i ;

}

p ub li c  v oi d  s et C on t ex tM a na ge r ( Co n te xt M an ag e r cm  ) {

t h is .c m =c m;

}

p ub li c  i nt  re qu e st M ap (R e qu es t  r eq u es t )  {

S t ri ng  se ss i on I d = n ul l;

C o ok ie  co ok i es [ ]= re q ue st . ge tC o ok ie s () ; / / as s er t ! =n ul l

f o r(  i n t i= 0 ; i <c oo k ie s. l en gt h ; i+ +  )  {

Co o ki e c oo k ie  =  co ok i es [i ] ;

if  (c oo k ie . ge tN a me () . eq ua l s( "J S ES SI O NI D" ) ) {

s es s io n Id  =  co ok i e. ge t Va lu e () ;

s es s io n Id =v a li da t eS es s io nI d (r eq u es t,  se ss i on Id ) ;

i f ( se s si on I d! =n u ll ){

re q ue st . se tR e qu es t ed Se s si on I dF ro m Co ok i e( tr u e) ;

}

}

}

S t ri ng  si g= " ;j s es si o ni d= " ;

i n t fo u nd At = - 1 ;

i f ( de b ug >0  ) c m. lo g ("  X X X RU R I= " +  r eq u es t. g et Re q ue st U RI () ) ;

i f  ( (f o un dA t =r e qu es t .g et R eq ue s tU RI ( ). in d ex Of ( si g) ) != - 1 ) {

se s si on I d= r eq ue s t. ge t Re qu e st UR I () .s u bs tr i ng (f o un dA t +s ig . le n gt h( ) );

//  re wr i te  UR L,  do  I  ne ed  to  d o  a ny t hi ng  mo re ?

re q ue st . se t Re qu e st UR I (r eq u es t. g et Re q ue st U RI () . su bs t ri ng ( 0,  fo un d At )) ;

se s si on I d= v al id a te Se s si on I d( re q ue st ,  s es s io nI d );

if  (s es s io n Id != n ul l) {

r eq u es t .s et R eq ue s te dS e ss io n Id Fr o mU RL ( tr ue ) ;

}

}

r e tu rn  0;

}

/ / XX X  w ha t  i s t he  co rr e ct  b e ha vi o r if  th e s es si o n is  in va l id  ?

/ / We  ma y s ti ll  se t  i t a nd  j u st  r e tu rn  se ss i on  i n va li d .

/ **  V a li da t e an d  f i x th e  s es s io n i d.  I f  t he  se ss i on  i s  n ot  va li d  r e tu rn  nu ll .

*  I t  w il l  a ls o  c l ea n u p th e  s es s io n f ro m l oa d - b al an c in g s tr in g s.

* @r e tu rn  se ss i on I d,  o r  n ul l  i f n ot  v a li d

*/

p ri va t e St r in g v al i da te S es si o nI d( R eq ue s t re q ue st ,  S tr i ng  s e ss io n Id ) {

/ /  G S,  We  p i gg y ba ck  th e J VM  i d  o n t op  o f  t he  se ss i on  c o ok ie

/ /  S ep a ra te  th e m .. .

i f ( de b ug >0  ) c m. lo g ("  O r ig  s e ss io n Id   "  +  s e ss io n Id  ) ;

i f  ( nu l l !=  se s si on I d)  {

in t  i de x  =  se ss i on Id . la st I nd ex O f( SE S SI ON I D_ RO U TE _S E P) ;

if ( id ex  > 0 ) {

s es s io n Id  =  se ss i on Id . su bs t ri ng ( 0,  i d ex );

}

}

i f  ( se s si on I d ! = nu l l &&  se ss i on Id . le ng t h( )! = 0)  {

//  GS , W e a re  i n  a  p r ob le m  h er e , we  ma y a ct ua l ly  g e t

//  mu lt i pl e  S es s io n c oo ki e s (o n e fo r  t he  ro ot

//  co nt e xt  an d o ne  f o r th e  r ea l  c on t ex t. . . or  ol d s es si o n

//  co ok i e.  We  m u st  c h ec k f or  v a li di t y in  th e c ur re n t co n te x t.

Co n te xt  ct x =r eq u es t. g et Co n te xt ( );

Se s si on M an a ge r s M = c tx .g e tS es s io nM a na ge r () ;    

if ( nu ll  !=  sM .f i nd Se s si on ( ct x,  se ss i on Id ) ) {

re qu e st .s e tR eq u es te d Se s si on I d( se s si on I d) ;

i f(  de b ug >0  ) cm . lo g( "  F in a l se s si on  id  "  + se s si on I d ) ;

r et u rn  se ss i on Id ;

}

}

r e tu rn  nu ll ;

}

p ub li c  i nt  be fo r eB o dy ( R eq ue s t rr e qu es t , Re s po ns e  r es p on se  ) {

S t ri ng  re qS e ss i on Id  = re s po ns e .g et S es si o nI d( ) ;

i f ( de b ug >0  ) c m. lo g (" Be f or e B od y "  +  r e qS es s io nI d  ) ;

i f ( re q Se ss i on I d= =n u ll )

re t ur n 0 ;

/ /  G S,  se t t he  pa th  at tr i bu te  to  t h e co o ki e.  Th is  wa y

/ /  m ul t ip le  se s si on  co ok i es  c a n be  us ed ,  o ne  fo r e ac h

/ /  c on t ex t.

S t ri ng  se ss i on P at h =  r re q ue st . ge tC o nt ex t () .g e tP at h () ;

i f (s es s io nP a th . le ng t h( ) = = 0)  {

se s si on P at h  =  " / ";

}

/ /  G S,  pi gg y ba c k th e  j vm  ro ut e  o n t he  s e ss io n  i d.

i f (! se s si on P at h .e qu a ls (" / ") ) {

St r in g j vm R ou te  = rr e qu es t .g et J vm Ro u te () ;

if ( nu ll  !=  jv mR o ut e)  {

r eq S es s io nI d  =  r e qS es s io nI d  +  S E SS IO N ID _R O UT E_ S EP  +  jv m Ro ut e ;

}

}

C o ok ie  co ok i e =  n ew  Co ok i e( "J S ES SI O NI D" ,

re q Se ss i on Id ) ;

c o ok ie . se tM a xA g e( - 1 ) ;

c o ok ie . se tP a th ( se ss i on Pa t h) ;

c o ok ie . se tV e rs i on (1 ) ;

r e sp on s e. ad d He a de r(  Co ok i eT oo l s. ge t Co ok i eH ea d er Na m e( co o ki e) ,

Co ok i eT oo l s. ge t Co ok i eH ea d er Va l ue (c o ok ie ) );

c o ok ie . se tV e rs i on (0 ) ;

r e sp on s e. ad d He a de r(  Co ok i eT oo l s. ge t Co ok i eH ea d er Na m e( co o ki e) ,

Co ok i eT oo l s. ge t Co ok i eH ea d er Va l ue (c o ok ie ) );

r e tu rn  0;

}

/ **  N o ti fi c at io n  o f  c on t ex t s hu td o wn

*/

p ub li c  v oi d  c on t ex t Sh ut d ow n(  Co nt e xt  c t x )

t h ro ws  To mc a tE x ce pt i on

{

i f ( ct x .g et D eb u g( ) >  0  )  ct x. l og (" R em ov i ng  s e ss io n s fr o m " +  c t x );

c t x. ge t Se ss i on M an ag e r( ). r em ov e Se ss i on s( c tx );

}

}

ServerSession

pa ck a ge  o r g. ap a ch e. t om c at .s e ss io n ;

im po r t or g .a pa c he .t o mc a t. co r e. *;

im po r t or g .a pa c he .t o mc a t. ut i l. St r in gM a na ge r ;

im po r t ja v a. io . *;

im po r t ja v a. ne t .* ;

im po r t ja v a. ut i l. *;

im po r t ja v ax .s e rv le t .* ;

im po r t ja v ax .s e rv le t .h t tp .* ;

/* *

*  C o re  i m pl em e nt at i on  of  a  se rv e r se s si on

*

*  @ a ut ho r  J am e s Du n ca n  D av i ds on  [d un c an @e n g. su n .c om ]

*  @ a ut ho r  J am e s To d d [ go nz o @e ng . su n. c om ]

* /

pu bl i c cl a ss  S e rv er S es s io n {

p ri va t e St r in gM a na g er  s m  =

S t ri ng M an ag e r. g et Ma n ag er ( "o rg . ap ac h e. to m ca t. s es si o n" );

p ri va t e Ha s ht ab l e v al ue s  =  n e w Ha s ht ab l e( );

p ri va t e Ha s ht ab l e a pp Se s si on s  =  n e w Ha s ht ab l e( );

p ri va t e St r in g i d;

p ri va t e lo n g cr e at i on Ti m e = S ys te m .c ur r en tT i me Mi l li s( ) ;;

p ri va t e lo n g th i sA c ce ss T im e =  c re a ti on T im e;

pr iv a te  i n t in a ct iv e In t er va l  =  - 1 ;

S er ve r Se ss i on (S t ri n g id )  {

t h is .i d  =  i d ;

}

p ub li c  S tr i ng  g e tI d ()  {

r e tu rn  id ;

}

p ub li c  l on g  g et C re a ti on T im e( )  {

r e tu rn  cr ea t io n Ti me ;

}

p ub li c  A pp l ic at i on S es si o n ge t Ap pl i ca ti o nS es s io n( C on te x t co n te xt ,

b o ol ea n  c re a te )  {

A p pl ic a ti on S es s io n a pp Se s si on  =

(A p pl ic a ti o nS es s io n) a pp Se s si on s .g et ( co nt e xt );

i f  ( ap p Se ss i on  ==  n u ll  & &  c re a te ) {

//  XX X

//  sy nc  to  en su r e va l id ?

ap p Se ss i on  = ne w  A pp l ic at i on Se s si on ( id , t hi s,  co nt e xt );

ap p Se ss i on s .p ut ( co nt e xt , a pp Se s si on ) ;

}

/ /  X XX

/ /  m ak e  s ur e  t h at  w e  h av e n' t g on e o ve r t he  e n d of  ou r

/ /  i na c ti ve  in t er va l  - - i f so ,  i nv a li da t e an d  c re a te

/ /  a  n e w ap p Se s si on

r e tu rn  ap pS e ss i on ;

}

v oi d r em ov e Ap pl i ca t io nS e ss io n (C on t ex t c on te x t)  {

a p pS es s io ns . re m ov e( c on te x t) ;

}

/ **

* Ca l le d b y co n te x t wh e n re q ue st  co me s  i n s o th a t ac c es se s  a nd

* in a ct iv i ti es  ca n  b e d ea lt  wi th  ac co r di ng l y.

*/

v oi d v al id a te ()

sy nc h ro ni z ed  v o id  i n va l id at e ()  {

E n um er a ti on  en u m = a pp Se s si on s .k ey s () ;

w h il e ( en um . ha s Mo re E le me n ts () )  {

Ob j ec t k ey  = en u m. ne x tE le m en t( ) ;

Ap p li ca t io n Se ss i on  a p pS es s io n =

( Ap p li c at io n Se ss i on )a p pS es s io ns . ge t( k ey );

ap p Se ss i on . in va l id at e () ;

}

}

p ub li c  v oi d  p ut V al u e( St r in g n am e,  Ob je c t va l ue ) {

i f  ( na m e ==  nu l l)  {

St r in g m sg  = sm . ge tS t ri ng ( "s er v er Se s si on . va lu e .i ae " );

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n( m sg );

}

r e mo ve V al ue ( na m e) ;  //  r e mo ve  an y e xi st i ng  b i nd in g

v a lu es . pu t( n am e , va l ue );

}

p ub li c  O bj e ct  g e tV a lu e( S tr in g  n am e ) {

i f  ( na m e ==  nu l l)  {

St r in g m sg  = sm . ge tS t ri ng ( "s er v er Se s si on . va lu e .i ae " );

th r ow  n e w I ll eg a lA rg u me nt E xc ep t io n( m sg );

}

r e tu rn  va lu e s. g et (n a me );

}

p ub li c  E nu m er at i on  ge tV a lu eN a me s( )  {

r e tu rn  va lu e s. k ey s( ) ;

}

p ub li c  v oi d  r em o ve V al ue ( St ri n g na m e)  {

v a lu es . re mo v e( n am e) ;

}

p ub li c  v oi d  s et M ax I na ct i ve In t er va l (i nt  in te r va l)  {

i n ac ti v eI nt e rv a l = i nt er v al ;

}

p ub li c  i nt  ge tM a xI n ac ti v eI nt e rv al ( ) {

r e tu rn  in ac t iv e In te r va l;

}     

/ / XX X

/ / sy n c' d f or  s a ft y  - - n o ot h er  t h re ad  sh ou l d be  ge tt i ng  s o me th i ng

/ / fr o m th i s wh i le  we  a r e re a pi ng .  T hi s  i sn ' t th e  m os t  o pt i ma l

/ / so l ut io n  f or  th i s,  b u t we ' ll  d e te rm i ne  s o me th i ng  e l se  l a te r.

s yn ch r on iz e d vo i d r ea p( )  {

E n um er a ti on  en u m = a pp Se s si on s .k ey s () ;

w h il e ( en um . ha s Mo re E le me n ts () )  {

Ob j ec t k ey  = en u m. ne x tE le m en t( ) ;

Ap p li ca t io n Se ss i on  a p pS es s io n =

( Ap p li c at io n Se ss i on )a p pS es s io ns . ge t( k ey );

ap p Se ss i on . va li d at e( ) ;

}

}

}

p ri v at e l on g l as tA c ce s se d =  c re a ti on T im e;

p ri va t e in t  i na c ti v eI nt e rv al  = - 1 ;

v oi d  a cc e ss ed ( ) {

/ /  s et  la st  ac c es se d  t o t hi sA c ce ss T im e a s it  wi ll  be  l e ft  o v er

/ /  f ro m  t he  pr e vi ou s  a cc e ss

l a st Ac c es se d  =  th is A cc es s Ti me ;

t h is Ac c es sT i me  = Sy s te m. c ur re n tT im e Mi ll i s( );

v a li da t e( );

}

v oi d v al id a te ()  {

/ /  i f w e ha v e a n in a ct iv e  i nt e rv al ,  c he c k to  se e i f we ' ve  e x ce e de d 

it

i f  ( in a ct iv e In t er va l  ! = - 1)  {

in t  t hi s In t er va l  =

( in t )( S ys te m .c ur r en tT i me Mi l li s( )  - l a st Ac c es se d ) / 1 00 0 ;

if  (t hi s In t er va l  >  i n ac ti v eI nt e rv al )  {

i nv a li d at e( ) ;

}

}

}

p ub l ic  l o ng  g e tL as t Ac c es se d Ti me ( ) {

i f  ( va l id ) {

re t ur n l as t Ac ce s se d;

}  el se  {

St r in g m sg  = sm . ge tS t ri ng ( "a pp l ic at i on Se s si on . se ss i on .i s e" ) ;

th r ow  n e w I ll eg a lS ta t eE xc e pt io n (m sg ) ;

}

}

p ub l ic  l o ng  g e tL as t Ac c es se d Ti me ( ) {

r e tu rn  la st A cc e ss ed ;

}

p ri v at e l on g l as tA c ce s se d =  c re a ti on T im e;

v oi d  a cc e ss ed ( ) {

/ /  s et  la st  ac c es se d  t o t hi sA c ce ss T im e a s it  wi ll  be  l e ft  o v er

/ /  f ro m  t he  pr e vi ou s  a cc e ss

l a st Ac c es se d  =  th is A cc es s Ti me ;

t h is Ac c es sT i me  = Sy s te m. c ur re n tT im e Mi ll i s( );

}

vo id  va li d at e( )  {

/ /  i f w e ha v e a n in a ct iv e  i nt e rv al ,  c he c k to  se e i f

/ /  w e' v e ex c ee d ed  i t

if  ( i na ct i ve In t er va l  ! =  - 1)  {

in t  t hi s In t er va l  =

( in t )( S ys te m .c ur r en tT i me Mi l li s( )  -

la st A cc es s ed ) /  1 00 0 ;

if  (t hi s In t er va l  >  i n ac ti v eI nt e rv al )  {

i nv a li d at e( ) ;

S er v er S es si o nM an a ge r s sm  =

Se r ve rS e ss io n Ma na g er .g e tM an a ge r( ) ;

s sm . re m ov eS e ss io n (t hi s );

}

}

}

p ri v at e l on g l as tA c ce s se dT i me  =  cr ea t io nT i me ;

/ **

* Re t ur n t he  l a st  ti me  th e c li en t  s en t  a  r e qu es t  

as so c ia te d  w it h  t hi s

* se s si on ,  a s t he  nu mb e r of  mi ll i se co n ds  s i nc e m id ni g ht , 

Ja nu a ry  1 ,  1 97 0

* GM T .  A c ti on s  t h at  y o ur  a p pl ic a ti on  ta ke s , su c h as  

ge tt i ng  o r  s et t in g

* a v al ue  as so c ia t ed  w i th  t h e se s si on ,  d o n ot  a f fe ct  th e 

ac ce s s ti m e.

*/

p ub li c  l on g  g et L as t Ac ce s se dT i me ()  {

r e tu rn  (t hi s .l a st Ac c es se d Ti me ) ;

}

t h is .l a st Ac c es s ed Ti m e = t im e;

/ **

* Up d at e t he  a c ce s se d t im e i nf or m at io n  f or  th is  se ss i on .  

Th is  me th o d

* sh o ul d b e ca l le d  b y t he  c o nt ex t  w he n  a  r e qu es t  c om e s in  

fo r a  p ar t ic ul a r

* se s si on ,  e ve n  i f  t he  ap pl i ca ti o n do e s no t  r ef e re nc e  i t.

*/

p ub li c  v oi d  a cc e ss ( ) {

t h is .l a st Ac c es s ed Ti m e = t hi s. t hi sA c ce ss e dT im e ;

t h is .t h is Ac c es s ed Ti m e = S ys te m .c ur r en tT i me Mi l li s( ) ;

t h is .i s Ne w= f al s e;

}

l as t Ac ce s se dT i me  =  0L ;

l as t Ac ce s se dT i me  =  (( L on g)  st re a m. re a dO bj e ct () ) .l on g Va lu e () ;

m a xI na c ti ve I nt e rv al  = (( I nt eg e r)  

st re a m. re a dO bj e ct () ) .i n tV al u e( );

i s Ne w =  ( (B o ol e an ) s tr ea m .r ea d Ob je c t( )) . bo ol e an Va l ue () ;

st re a m. wr i te Ob j ec t( n ew  Lo ng ( la st A cc es s ed Ti m e) );

s M. a cc es s ed (c t x,  r e qu e st , s es si o nI d ) ;

p ub l ic  v o id  a c ce ss e d(  Co nt e xt  c t x,  R e qu es t  r eq ,  S tr i ng  i d  )  {

A p pl ic a ti on S es s io n a pS =( A pp li c at io n Se ss i on )f i nd Se s si on (  c tx ,  

id );

i f ( ap S == nu l l)  re tu r n;

S e rv er S es si o n s er vS = ap S. g et Se r ve rS e ss io n () ;

s e rv S. a cc es s ed ( );

a p S. ac c es se d () ;

/ /  c ac h e it  - n o ne e d to  co mp u te  i t  a ga i n

r e q. se t Se ss i on (  a pS  );

}

/ **

* In v al id a te  a l l s es si o ns  t h at  h a ve  e x pi re d .

*/

p ri va t e vo i d pr o ce s sE xp i re s( )  {

l o ng  t i me No w  =  Sy st e m. cu r re nt T im eM i ll is ( );

S e ss io n  s es s io n s[ ] =  f in d Se ss i on s( ) ;

f o r (i n t i =  0 ;  i  <  se ss i on s. l en gt h ; i+ + ) {

St a nd ar d Se s si on  se ss i on  =  (S ta n da rd S es si o n)  s e ss io n s[ i] ;

if  (! se s si o n. is V al id ( ))

c on t in u e;

in t  m ax I na c ti ve I nt er v al  =  se ss i on .g e tM ax I na ct i ve In t er va l () ;

if  (m ax I na c ti ve I nt er v al  <  0)

c on t in u e;

in t  t im e Id l e = / / Tr u nc at e , do  no t r ou nd  up

( in t ) ( (t im e No w - s es s io n. g et La s tA cc e ss ed T im e( ) ) / 

10 00 L );

if  (t im e Id l e >=  ma xI n ac ti v eI nt e rv al )

s es s io n .e xp i re () ;

}

}

/ **

* Ma r k th e  s pe c if i ed  s e ss io n 's  l a st  a c ce ss e d ti m e.   T hi s s ho ul d  b e

* ca l le d f or  e a ch  re qu e st  b y  a  R e qu es t In te r ce pt o r.

*

* @p a ra m s es si o n T he  s e ss io n  t o b e ma r ke d

*/

p ub li c  v oi d  a cc e ss e d( Co n te xt  ct x,  Re qu e st  r e q,  S t ri ng  id ) {

H t tp Se s si on  se s si on = fi nd S es si o n( ct x , id ) ;

i f ( se s si on  ==  nu ll )  r et u rn ;

i f  ( se s si on  in s ta nc e of  S e ss io n )

(( S es si o n)  se ss i on ). a cc es s () ;

/ /  c ac h e th e  H t tp Se s si on  - av o id  a n ot he r  f in d

r e q. se t Se ss i on (  s es s io n ) ;

}
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modular aspects

HTTPRequest

Session

HTTPResponse

Servlet

getCookies()

getRequestURI()(doc)

getSession()

getRequestedSessionId()

...

getAttribute(name)

setAttribute(name, val)

invalidate()

...

getRequest()

setContentType(contentType)

getOutptutStream()

setSessionId(id)

...

SessionInterceptor

requestMap(request)

beforeBody(req, resp)

...
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AspectJÊ isé

Åa small and well-integrated extension to Java

Åa general-purpose AO language
ïjust as Java is a general-purpose OO language 

Åfreely available implementation
ïcompiler is Open Source

Åincludes IDE support
ïemacs, JBuilder, Forte

Åuser feedback is driving language design
ïusers@aspectj.org

ïsupport@aspectj.org

Åcurrently at 1.0 release
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expected benefits of using AOP

Ågood modularity,
even for crosscutting concerns
ïless tangled code

ïmore natural code

ïshorter code

ïeasier maintenance and evolution

Åeasier to reason about, debug, change

ïmore reusable

Ålibrary aspects

Åplug and play aspects when appropriate
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outline

ÅI  AOP overview 

ïbrief motivation, essence of AOP idea

ÅII  AspectJ language mechanisms

ïbasic concepts, language semantics

ÅIII  development environment

ïIDE support, running the compiler, debugging etc. 

ÅIV  using aspects

ïaspect examples, how to use AspectJ to program 

aspects, exercises to solidify the ideas

ÅV  related work

ïsurvey of other activities in the AOP community
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looking ahead

AspectJ mechanisms

Part II:

crosscutting in the code

mechanisms AspectJ provides

problem structure

Part IV:

crosscutting in the design, and

how to use AspectJ to capture that



Part II

Basic Mechanisms of AspectJ
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goals of this chapter

Åpresent basic language mechanisms

ïusing one simple example

Åemphasis on what the mechanisms do

Åsmall scale motivation

Ålater chapters elaborate on

ïenvironment, tools

ïlarger examples, design and SE issues
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basic mechanisms

Å 1 overlay onto Java
ïjoin points 

Åñpoints in the executionò of Java programs

Å 4 small additions to Java
ïpointcuts

Åpick out join points and values at those points 

ïprimitive pointcuts

ïuser-defined pointcuts

ïadvice
Åadditional action to take at join points in a pointcut

ïintroduction
Åadditional fields/methods/constructors for classes

ïaspect
Åa crosscutting type

ïcomprised of advice, introduction,

field,constructor and method declarations
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a simple figure editor

class Line implements FigureElement{

private Point p1, p2;

Point getP1() { return p1; }

Point getP2() { return p2; }

void setP1(Point p1) { this .p1 = p1; }

void setP2(Point p2) { this .p2 = p2; }

}

class Point implements FigureElement {

private int x = 0, y = 0;

int getX() { return x; }

int getY() { return y; }

void setX( int x) { this .x = x; }

void setY( int y) { this .y = y; }

}

display must be 

updated when 

objects move
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move tracking

Åcollection of figure elements

ïthat change periodically

ïmust monitor changes to refresh 
the display as needed

ïcollection can be complex

Åhierarchical

Åasynchronous events

Åother examples

ïsession liveness

ïvalue caching

é
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a Figure

a Line

join points

and returns or 

throws

a method is 

called

dispatch

dispatch

key points in dynamic call graph

a method is called

and a returns or 

throws

a method executes

and returns

or throws
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join point terminology

Åseveral kinds of join points
ïmethod & constructor call join points

ïmethod & constructor execution join points

ïfield get & set join points

ïexception handler execution join points

ïstatic & dynamic initialization join points

a Line

dispatch

method call 

join points

key points in dynamic call graph

method 

execution 

join points
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join point terminology

a Line

a 

Figure

a Point

a Point

all join points on this slide are 

within the control flow of

this join point

repeated calls to 

the same method 

on the same object 

result in multiple 

join points

key points in dynamic call graph
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the pointcut construct

each time a Line receives a 

ñvoid setP1(Point)ò or ñvoid setP2(Point)ò method call

names certain join points

or

a ñvoid Line.setP2(Point)ò call

name and parameters
a ñvoid Line.setP1(Point)ò call

pointcut move(): 

call( void Line.setP1(Point)) || 

call( void Line.setP2(Point));
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pointcut designators

primitive pointcut designator, can also be:
- call, execution - this, target

- get, set - within, withincode

- handler - cflow, cflowbelow

- initialization, staticinitialization

pointcut move(): 

call( void Line.setP1(Point)) || 

call( void Line.setP2(Point));

user-defined pointcut designator
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pointcut move(): 

call( void Line.setP1(Point)) || 

call( void Line.setP2(Point));

after () returning: move() {

<code here runs after each move>

}

after advice action to take after

computation under join points

a Line

after advice runs

ñon the way back outò
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aspect MoveTracking {

private boolean flag = false ;

public boolean testAndClear() {

boolean result = flag;

flag = false ;

return result;

}

pointcut move(): 

call( void Line.setP1(Point)) || 

call( void Line.setP2(Point));

after () returning: move() {

flag = true ;

}

}

a simple aspect

an aspect defines a 

special class that can 

crosscut other classes

MoveTracking v1

box means complete running code
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without AspectJ

Åwhat you would expect

ïcalls that set the flag are tangled through the code

ïñwhat is going onò is less explicit

class MoveTracking {
private static boolean flag = false;

public static void setFlag() {

flag = true;

}

public static boolean testAndClear() {

boolean result = flag;

flag = false;

return result;

}

}

class Line {
private Point p1, p2;

Point getP1() { return p1; }

Point getP2() { return p2; }

void setP1(Point p1) {

this .p1 = p1;

MoveTracking.setFlag();

}

void setP2(Point p2) {

this .p2 = p2;

MoveTracking.setFlag();

}

}

MoveTracking v1
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the pointcut construct
can cut across multiple classes

pointcut move(): 

call( void Line.setP1(Point)) || 

call( void Line.setP2(Point)) ||

call( void Point.setX( int ))   ||

call( void Point.setY( int ));



Aspect-Oriented Programming with AspectJ -- OOPSLA 2001
29

aspect MoveTracking {

private boolean flag = false ;

public boolean testAndClear() {

boolean result = flag;

flag = false ;

return result;

}

pointcut move(): 

call( void Line.setP1(Point)) || 

call( void Line.setP2(Point)) ||

call( void Point.setX( int ))   ||

call( void Point.setY( int ));

after () returning: move() {

flag = true ;

}

}

a multi-class aspect
MoveTracking v2
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pointcut move(FigureElement figElt):

target(figElt) && 

(call( void Line.setP1(Point)) || 

call( void Line.setP2(Point)) ||

call( void Point.setX( int ))   ||

call( void Point.setY( int )));

after (FigureElement fe) returning: move(fe) {

<fe is bound to the figure element>

}

using context in advice

Åpointcut can explicitly expose certain values

Åadvice can use value

demonstrate first, explain in detail afterwards

parameter 

mechanism is 

being used
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context & multiple classes
MoveTracking v3

aspect MoveTracking {

private Set movees = new HashSet();

public Set getMovees() {

Set result = movees;

movees = new HashSet();

return result;

}    

pointcut move(FigureElement figElt):

target(figElt) && 

(call( void Line.setP1(Point)) || 

call( void Line.setP2(Point)) ||

call( void Point.setX( int ))   ||

call( void Point.setY( int )));

after (FigureElement fe) returning: move(fe) {

movees.add(fe);

}

}
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parametersé

Å variable bound in user-defined pointcut designator

Å variable in place of type name in pointcut designator

ïpulls corresponding value out of join points

ïmakes value accessible on pointcut

pointcut parameters

pointcut move(Line l): 

target(l) &&

(call( void Line.setP1(Point)) || 

call( void Line.setP2(Point)));

after(Line line): move(line) {

<line is bound to the line>

}

typed variable in place of type name

of user-defined pointcut designator
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parametersé

Å variable bound in advice

Å variable in place of type name in pointcut designator
ï pulls corresponding value out of join points

ïmakes value accessible within advice

pointcut move(Line l): 

target(l) &&

(call(void Line.setP1(Point)) || 

call(void Line.setP2(Point)));

after (Line line): move(line) {

<line is bound to the line>

}

typed variable in place

of type name
advice parameters

of advice
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parametersé

Åvalue is ópulledô

ïright to left across ó:ô         left side : right side

ïfrom pointcut designators to user-defined pointcut designators

ïfrom pointcut to advice

pointcut moves(Line l): 

target(l) &&

(call( void Line.setP1(Point)) || 

call( void Line.setP2(Point)));

after (Line line): move(line) {

<line is bound to the line>

}
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target

target(<type name>)

any join point at which

target object is an instance of type (or class) name

target(Point)

target(Line)

target(FigureElement)

ñany join pointò means it matches join points of all kinds
Åmethod & constructor call join points

Å method & constructor execution join points

Å field get & set join points

Å exception handler execution join points

Å static & dynamic initialization join points

primitive pointcut designator
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an idiom foré

target(<supertype name>) &&

Å does not further restrict the join points

Å does pick up the target object

getting object in a polymorphic pointcut

pointcut move(FigureElement figElt):

target(figElt) && 

(call( void Line.setP1(Point)) || 

call( void Line.setP2(Point)) ||

call( void Point.setX( int ))   ||

call( void Point.setY( int )));

after (FigureElement fe): move(fe) {

<fe is bound to the figure element>

}
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context & multiple classes
MoveTracking v3

aspect MoveTracking {

private Set movees = new HashSet();

public Set getMovees() {

Set result = movees;

movees = new HashSet();

return result;

}    

pointcut move(FigureElement figElt):

target(figElt) && 

(call( void Line.setP1(Point)) || 

call( void Line.setP2(Point)) ||

call( void Point.setX( int ))   ||

call( void Point.setY( int )));

after (FigureElement fe): move(fe) {

movees.add(fe);

}

}
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without AspectJ

class Line {
private Point p1, p2;

Point getP1() { return p1; }

Point getP2() { return p2; }

void setP1(Point p1) {

this .p1 = p1;

}

void setP2(Point p2) {

this .p2 = p2;

}

}

class Point {

private int x = 0, y= 0;

int getX() { return x; }

int getY() { return y; }

void setX( int x) {    

this .x = x;

}

void setY( int y) {    

this .y = y;

}

}
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class Line {
private Point p1, p2;

Point getP1() { return _p1; }

Point getP2() { return _p2; }

void setP1(Point p1) {

this .p1 = p1;

MoveTracking.setFlag();

}

void setP2(Point p2) {

this .p2 = p2;

MoveTracking.setFlag();

}

}

class Point {

private int x = 0, y= 0;

int getX() { return x; }

int getY() { return y; }

void setX( int x) {    

this .x = x;

}

void setY( int y) {    

this .y = y;

}

}

class MoveTracking {
private static boolean flag = false;

public static void setFlag() {

flag = true;

}

public static boolean testAndClear() {

boolean result = flag;

flag = false;

return result;

}

}

without AspectJ
MoveTracking v1
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class Line {
private Point p1, p2;

Point getP1() { return p1; }

Point getP2() { return p2; }

void setP1(Point p1) {

this .p1 = p1;

MoveTracking.setFlag();

}

void setP2(Point p2) {

this .p2 = p2;

MoveTracking.setFlag();

}

}

class Point {

private int x = 0, y = 0;

int getX() { return x; }

int getY() { return y; }

void setX( int x) {    

this .x = x;

MoveTracking.setFlag();

}

void setY( int y) {    

this .y = y;

MoveTracking.setFlag();

}

}

without AspectJ
MoveTracking v2

class MoveTracking {
private static boolean flag = false;

public static void setFlag() {

flag = true ;

}

public static boolean testAndClear() {

boolean result = flag;

flag = false ;

return result;

}

}
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class Line {
private Point p1, p2;

Point getP1() { return p1; }

Point getP2() { return p2; }

void setP1(Point p1) {

this .p1 = p1;

MoveTracking.collectOne(this);

}

void setP2(Point p2) {

this .p2 = p2;

MoveTracking.collectOne(this);

}

}

class Point {

private int x = 0, y = 0;

int getX() { return x; }

int getY() { return y; }

void setX( int x) {    

this .x = x;

MoveTracking.collectOne(this);

}

void setY( int y) {    

this .y = y;

MoveTracking.collectOne(this);

}

}

class MoveTracking {
private static Set movees = new HashSet();

public static void collectOne(Object o) {

movees.add(o);

}

public static Set getmovees() {

Set result = movees;

movees = new HashSet();

return result;

}    

}

without AspectJ

Åevolution is cumbersome

ïchanges in all three classes

ïhave to track all callers

Åchange method name

Åadd argument

MoveTracking v3
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with AspectJ

class Line {
private Point p1, p2;

Point getP1() { return p1; }

Point getP2() { return p2; }

void setP1(Point p1) {

this .p1 = p1;

}

void setP2(Point p2) {

this .p2 = p2;

}

}

class Point {

private int x = 0, y = 0;

int getX() { return x; }

int getY() { return y; }

void setX( int x) {    

this .x = x;

}

void setY( int y) {    

this .y = y;

}

}
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with AspectJ

aspect MoveTracking {
private boolean flag = false;

public boolean testAndClear() {

boolean result = flag;

flag = false;

return result;

}

pointcut move():

call(void Line.setP1(Point)) ||

call(void Line.setP2(Point));

after(): move() {

flag = true;

}

}

MoveTracking v1

class Line {
private Point p1, p2;

Point getP1() { return p1; }

Point getP2() { return p2; }

void setP1(Point p1) {

this .p1 = p1;

}

void setP2(Point p2) {

this .p2 = p2;

}

}

class Point {

private int x = 0, y = 0;

int getX() { return x; }

int getY() { return y; }

void setX( int x) {    

this .x = x;

}

void setY( int y) {    

this .y = y;

}

}
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with AspectJ
MoveTracking v2

aspect MoveTracking {
private boolean flag = false ;

public boolean testAndClear() {

boolean result = flag;

flag = false ;

return result;

}

pointcut move():

call(void Line.setP1(Point)) ||

call(void Line.setP2(Point)) ||

call(void Point.setX(int))   ||

call(void Point.setY(int));

after (): move() {

flag = true;

}

}

class Line {
private Point p1, p2;

Point getP1() { return p1; }

Point getP2() { return p2; }

void setP1(Point p1) {

this .p1 = p1;

}

void setP2(Point p2) {

this .p2 = p2;

}

}

class Point {

private int x = 0, y = 0;

int getX() { return x; }

int getY() { return y; }

void setX( int x) {    

this .x = x;

}

void setY( int y) {    

this .y = y;

}

}
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aspect MoveTracking {
private Set movees = new HashSet();

public Set getmovees() {

Set result = movees;

movees = new HashSet();

return result;

}    

pointcut move(FigureElement figElt):

target(figElt) && 

( call( void Line.setP1(Point)) ||

call( void Line.setP2(Point)) ||

call( void Point.setX(int))   ||

call( void Point.setY(int)) ) ;

after(FigureElement fe): move(fe) {

movees.add(fe);

}

}

with AspectJ

Åevolution is more modular

ïall changes in single aspect

MoveTracking v3

class Line {
private Point p1, p2;

Point getP1() { return p1; }

Point getP2() { return p2; }

void setP1(Point p1) {

this .p1 = p1;

}

void setP2(Point p2) {

this .p2 = p2;

}

}

class Point {

private int x = 0, y = 0;

int getX() { return x; }

int getY() { return y; }

void setX( int x) {    

this .x = x;

}

void setY( int y) {    

this .y = y;

}

}
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advice is

Åbefore before proceeding at join point

Åafter returning a value to join point

Åafter throwing a throwable to join point

Åafter returning to join point either way

Åaround on arrival at join point gets explicit
control over when&if program proceeds

additional action to take at join points
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contract checking

Åpre-conditions

ïcheck whether parameter is valid

Åpost-conditions

ïcheck whether values were set

Åcondition enforcement

ïforce parameters to be valid

simple example of before/after/around
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pre-condition

aspect PointBoundsPreCondition {

before ( int newX):

call( void Point.setX( int )) && args(newX) {

assert(newX >= MIN_X);

assert(newX <= MAX_X);

}

before ( int newY):

call( void Point.setY( int )) && args(newY) {

assert(newY >= MIN_Y);

assert(newY <= MAX_Y);

}

private void assert( boolean v) {

if ( !v )

throw new RuntimeException();

}

}

using before advice

what follows the ó:ô is 

always a pointcut ï

primitive or user-defined
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post-condition

aspect PointBoundsPostCondition {

after (Point p, int newX):

call( void Point.setX( int )) && target(p) && args(newX) {

assert(p.getX() == newX);

}

after (Point p, int newY):

call( void Point.setY( int )) && target(p) && args(newY) {

assert(p.getY() == newY);

}

private void assert( boolean v) {

if ( !v )

throw new RuntimeException();

}

}

using after advice
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condition enforcement

aspect PointBoundsEnforcement {

void around (Point p, int newX):

call( void Point.setX( int )) && target(p) && args(newX) {

proceed(p, clip(newX, MIN_X, MAX_X));

}

void around (Point p, int newY):

call( void Point.setY( int )) && target(p) && args(newY) {

proceed(p, clip(newY, MIN_Y, MAX_Y));

}

private int clip( int val, int min, int max) {

return Math.max(min, Math.min(max, val));

}

}

using around advice
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special static method

<result type> proceed(arg1, arg2, é)

available only in around advice

means ñrun what would have run if this around advice had not been 

definedò
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other primitive pointcuts

this(<type name>)

within(<type name>)

withincode(<method/constructor signature>)

any join point at which

currently executing object is an instance of type or class name

currently executing code is contained within class name
currently executing code is specified method or constructor

get( int Point.x)

set( int Point.x)

field reference or assignment join points
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using field set pointcuts

aspect PointCoordinateTracing {

pointcut coordChanges(Point p, int newVal):

(set( int Point.x) || set( int Point.y)) && 

target(p) && args(newVal);

before (Point p, int newVal):

coordChanges(p, newVal) {

System.out.println(ñAt ò +

tjp.getSignature() +

ñ field is changed to ò + 

newVal +

ñ.ò);

}

}



Aspect-Oriented Programming with AspectJ -- OOPSLA 2001
54

special value

Å thisJoinPoint.

Signature  getSignature()

Object[]   getArgs()

...

available in any advice

thisJoinPoint is abbreviated to ótjpô occasionally in these 

slides to save slide space

* introspective subset of reflection consistent with Java

reflective* access to the join point
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other primitive pointcuts

execution(void Point.setX(int))

method/constructor execution join points (at actual called method)

initialization(Point)

object initialization join points

staticinitialization(Point)

class initialization join points (as the class is loaded)
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context sensitive aspects

aspect MoveTracking {
List movers = new LinkedList();

List movees = new LinkedList();

// é

pointcut moveCalls(Object mover, FigureElement movee):

this(mover) && target(movee) &&

(call( void Line.setP1(Point)) ||

call( void Line.setP2(Point)) ||

call( void Point.setX( int ))   ||

call( void Point.setY( int )));

after (Object mover, FigureElement movee) returning:

moveCalls(mover, movee) {

movers.add(mover);

movees.add(movee);

}

}

MoveTracking v4
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fine-grained protection

class Point implement FigureElement {

private int x = 0, y = 0;

int getX() { return x; }

int getY() { return y; }

void setX( int nv) { primitiveSetX(nv); }

void setY( int nv) { primitiveSetY(nv); }

void primitiveSetX( int x) { this .x = x; }

void primitiveSetY( int y) { this .y = y; }        

}

aspect PrimitiveSetterEnforcement {

pointcut illegalSets():

!(withincode( void Point.primitiveSetX( int )) ||

withincode( void Point.primitiveSetY( int )))  &&

(sets( int Point.x) || sets( int Point.y));

before (): illegalSets() {

throw new Error("Illegal primitive setter call.");

}

}
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fine-grained protection

class Point implement FigureElement {

private int x = 0, y = 0;

int getX() { return x; }

int getY() { return y; }

void setX( int nv) { primitiveSetX(nv); }

void setY( int nv) { primitiveSetY(nv); }

void primitiveSetX( int x) { this .x = x; }

void primitiveSetY( int y) { this .y = y; }        

}

aspect PrimitiveSetterEnforcement {

pointcut illegalSets():

!(withincode( void Point.primitiveSetX( int )) ||

withincode( void Point.primitiveSetY( int )))  &&

(sets( int Point.x) || sets( int Point.y));

declare error: illegalSets(): ñIllegal setter callò;

}
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other primitive pointcuts

cflow( pointcut designator )

all join points within the dynamic control flow of any join 
point in pointcut designator. 

cflowbelow( pointcut designator )

all join points within the dynamic control flow below any 

join point in pointcut designator.
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context sensitive aspects

aspect MoveTracking {

private Set movees = new HashSet();

public Set getMovees() {

Set result = movees;

movees = new HashSet();

return result;

}

pointcut move(FigureElement figElt):

target(figElt) && 

(call( void Line.setP1(Point)) || 

call( void Line.setP2(Point)) ||

call( void Point.setX( int ))   ||

call( void Point.setY( int )));

pointcut topLevelMove(FigureElement figElt):

move(figElt) && !cflowbelow(move(FigureElement));

after (FigureElement fe) returning: topLevelMove(fe) {

movees.add(fe);

}

}

MoveTracking v5
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wildcarding in pointcuts

target(Point)

target(graphics.geom.Point)

target(graphics.geom.*) any type in graphics.geom

target(graphics..*) any type in any sub-package

of graphics

call( void Point.setX( int ))

call( public * Point.*(..)) any public method on Point

call( public * *(..)) any public method on any type

call( void Point.getX())

call( void Point.getY())

call( void Point.get*())

call( void get*()) any getter

call(Point. new( int, int ))

call( new(..)) any constructor

ñ*ò is wild card

ñ..ò is multi-part wild card
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property-based crosscutting

Å crosscuts of methods with a common property

ïpublic/private, return a certain value, in a particular package

Å logging, debugging, profiling

ïlog on entry to every public method

package com.xerox.print;

public class C1 {

é

public void foo() {

A.doSomething(é);

é

}

é

}

package com.xerox.scan;

public class C2 {

é

public int frotz() {

A.doSomething(é);

é

}

public int bar() {

A.doSomething(é);

é

}

é

}

package com.xerox.copy;

public class C3 {

é

public String s1() {

A.doSomething(é);

é

}

é

}
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property-based crosscutting

consider code maintenance
Å another programmer adds a public method

Åi.e. extends public interface ïthis code will still work

Å another programmer reads this code
Åñwhatôs really going onò is explicit

aspect PublicErrorLogging {

Log log = new Log();

pointcut publicInterface():

call( public * com.xerox..*.*(..));

after () throwing (Error e): publicInterface() {

log.write(e);

}

}

neatly captures public 

interface of mypackage



Aspect-Oriented Programming with AspectJ -- OOPSLA 2001
64

aspect state
what if you want a per-object log?

aspect PublicErrorLogging

pertarget (PublicErrorLogging.publicInterface()) {

Log log = new Log();

pointcut publicInterface():

call( public * com.xerox..*.*(..));

after () throwing (Error e): publicInterface() {

log.write(e);

}

one instance of the aspect for each object 

that ever executes at these points
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looking up aspect instances

Åstatic method of aspects
ïfor default aspects takes no argument

ïfor aspects of eachcflow takes no arguments

ïfor aspects of eachobject takes an Object

Åreturns aspect instance

:

static Log getLog(Object obj) {

return (PublicErrorLogging.aspectOf(obj)).log;       

}

}
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aspect relations

pertarget(<pointcut>)

perthis(<pointcut>)

one aspect instance for each

object that is ever ñthisò at

the join points

percflow(<pointcut>)

percflowbelow(<pointcut>)

one aspect instance for each join point

in pointcut, is available at all joinpoints in
cflow or cflowbelow

p1
l1

l2p3

p2
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inheritance & specialization

Åpointcuts can have additional advice
ïaspect with
Åconcrete pointcut

Åperhaps no advice on the pointcut

ïin figure editor
Åmove() can have advice from multiple aspects

ïmodule can expose certain well-defined pointcuts 

Åabstract pointcuts can be specialized
ïaspect with
Åabstract pointcut

Åconcrete advice on the abstract pointcut



Aspect-Oriented Programming with AspectJ -- OOPSLA 2001
68

a shared pointcut

public class FigureEditor {

static pointcut move(FigureElement figElt):

target(figElt) && 

(call( void Line.setP1(Point)) || 

call( void Line.setP2(Point)) ||

call( void Point.setX( int ))   ||

call( void Point.setY( int )));

...

}

aspect MoveTracking {

after (FigureElement fe) returning:

FigureEditor.move(fe) { 

... 

}

...

}
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a reusable aspect

abstract public aspect RemoteExceptionLogging {

abstract pointcut logPoint();

after () throwing (RemoteException e): logPoint() {

log.println(ñRemote call failed in: ò +

thisJoinPoint.toString()  +

ñ(ò + e + ñ).ò);

}

}

public aspect MyRMILogging extends RemoteExceptionLogging {

pointcut logPoint():

call(* RegistryServer.*.*(..)) ||

call( private * RMIMessageBrokerImpl.*.*(..));

}

abstract
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introduction

aspect MoveTracking {

private Set movees = new HashSet();

public Set getMovees() {

Set result = movees;

movees = new HashSet();

return result;

}

private Object FigureElement.lastMovedBy;

public Object FigureElement.getLastMovedBy() { 

return lastMovedBy; 

}

pointcut MoveCalls(Object mover, FigureElement movee):

instanceof(mover) &&

(lineMoveCalls(movee) || pointMoveCalls(movee));

pointcut lineMoveCalls(Line ln):

calls( void ln.setP1(Point)) || calls( void ln.setP2(Point));

pointcut pointMoveCalls(Point pt):

calls( void pt.setX( int ))    || calls( void pt.setY( int ));

after (Object mover, FigureElement movee):

MoveCalls(mover, movee) {

movees.add(movee);

movee.lastMovedBy = mover;

}

}

(like ñopen classesò)MoveTracking v6

introduction adds members to target type

public and private are 

with respect to enclosing 

aspect declaration
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summary

dispatch

advice
before

after

around

introduction

declare

pointcuts

-primitive-
call 

execution

handler

get  set

initialization

this  target

within withincode

cflow cflowbelow

-user-defined-
pointcut 

declaration

abstract

overriding

static

join points

method & constructor

calls

executions

field

gets

sets

exception handler

executions

initializations

aspects
crosscutting type

pertarget

perthis

percflow

percflowbelow
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where we have beené

AspectJ mechanisms

Part II:

crosscutting in the code

mechanisms AspectJ provides

problem structure

Part IV:

crosscutting in the design, and

how to use AspectJ to capture that

é and where we are going



Part III

AspectJ IDE support
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programming environment

ÅAJDE support for
ïemacs, JBuilder, Forte

Åalso jdb style debugger (ajdb)

Åand window-based debugger

Ånavigating AspectJ code

Åcompiling

Åtracking errors

Ådebugging

Åajdoc



Part IV

Using Aspects
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where we have beené

AspectJ mechanisms

Part II:

crosscutting in the code

mechanisms AspectJ provides

problem structure

Part IV:

crosscutting in the design, and

how to use AspectJ to capture that

é and where we are going
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goals of this chapter 

Åpresent examples of aspects in design
ïintuitions for identifying aspects

Åpresent implementations in AspectJ
ïhow the language support can help

Åwork on implementations in AspectJ
ïputting AspectJ into practice

Åraise some style issues
ïobjects vs. aspects

Åwhen are aspects appropriate? 
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example 1

Åplug tracing into the system

ïexposes join points and uses very simple 
advice

Åan unpluggable aspect

ïthe programôs functionality is unaffected by the 
aspect

Åuses both aspect and object

plug & play tracing
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tracing without AspectJ

TraceSupport

class Point {

void set( int x, int y) {

TraceSupport.traceEntry(ñPoint.setò);

_x = x; _y = y;

TraceSupport.traceExit(ñPoint.setò);

}

}

class TraceSupport {

static int TRACELEVEL = 0;

static protected PrintStream stream = null;

static protected int callDepth = - 1; 

static void init(PrintStream _s) {stream=_s;}

static void traceEntry(String str) {

if (TRACELEVEL == 0) return ;

callDepth++;

printEntering(str);

}

static void traceExit(String str) { 

if (TRACELEVEL == 0) return ;

callDepth -- ;

printExiting(str);

}

}
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a clear crosscutting structure

all modules of the system use the 

trace facility in a consistent way:

entering the methods and

exiting the methods

this line is about

interacting with
the trace facility

TraceSupport
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tracing as an aspect

aspect TraceMyClasses {

pointcut tracedMethod():

within(com.bigboxco.boxes.*) &&

execution(* *(..));

before (): tracedMethod() {

TraceSupport.traceEntry(

thisJoinPoint.getSignature() );

}

after (): tracedMethod() {

TraceSupport.traceExit(

thisJoinPoint.getSignature() );

}

}

TraceSupport
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Åplug in:

Åunplug:

Åoré

plug and debug

ajc Point.java Line.java 

ajc Point.java Line.java 

TraceSupport.java MyClassTracing.java
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plug and debug

//From ContextManager

public void service( Request rrequest, Response rresponse ) {

// log( "New  request " + rrequest );

try {

//     System.out.print("A");

rrequest.setContextManager( this );

rrequest.setResponse(rresponse);

rresponse.setRequest(rrequest);

// wront request - parsing error

int status=rresponse.getStatus();

if ( status < 400 )

status= processRequest( rrequest );

if (status==0)

status=authenticate( rrequest, rresponse );

if (status == 0)

status=authorize( rrequest, rresponse );

if ( status == 0 ) {

rrequest.getWrapper().handleRequest(rrequest,

rresponse);

} else {

// something went wrong

handleError( rrequest, rresponse, null, status );

}

} catch (Throwable t) {

handleError( rrequest, rresponse, t, 0 );

}

// System.out.print("B");

try {

rresponse.finish();

rrequest.recycle();

rresponse.recycle();

} catch ( Throwable ex ) {

if(debug>0) log( "Error closing request " + ex);

}

// log( "Done with request " + rrequest );

// System.out.print("C");

return;

}

// log( "New  request " + rrequest );

// System.out.print(ñAò);

// System.out.print("B");

// log("Done with request " + rrequest);

if (debug>0)

log("Error closing request " + ex);

// System.out.print("C");
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plug and debug

Åturn debugging on/off without editing 
classes

Ådebugging disabled with no runtime 
cost

Åcan save debugging code between 
uses

Åcan be used for profiling, logging

Åeasy to be sure it is off
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aspects in the design

Åobjects are no longer responsible for using 
the trace facility

ïtrace aspect encapsulates that responsibility, for 
appropriate objects

Åif the Trace interface changes,  that change is 
shielded from the objects

ïonly the trace aspect is affected

Åremoving tracing from the design is trivial

ïjust remove the trace aspect

have these benefits
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aspects in the code

Åobject code contains no calls to trace 
functions
ïtrace aspect code encapsulates those calls, for 

appropriate objects

Åif the trace interface changes,  there is no 
need to modify the object classes
ïonly the trace aspect class needs to be modified

Åremoving tracing from the application is 
trivial
ïcompile without the trace aspect class

have these benefits
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tracing: object vs. aspect 

Åusing an object 
captures tracing 
support, but does 
not capture its 
consistent usage by 
other objects

Åusing an aspect 
captures the 
consistent usage of 
the tracing support 
by the objects

TraceSupport TraceSupport
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tracing

ÅMake the tracing aspect a library aspect 
by using an abstract pointcut.

ÅThe after advice used runs whether the 
points returned normally or threw 
exceptions, but the exception thrown is 
not traced.  Add advice to do so.

exercises
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exercise

aspect TracingXXX {                               

// what goes here?

}

aspect TraceMyClasses extends TracingXXX {        

// what goes here?

}

refactor TraceMyClasses into a reusable 

(library) aspect and an extension 

equivalent to TraceMyClasses 
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exercise

abstract aspect TracingProtocol {

abstract pointcut tracedMethod();

before (): tracedMethod() {

TraceSupport.traceEntry( thisJoinPoint.getSignature());

}

after (): tracedMethod() {

TraceSupport.traceExit( thisJoinPoint.getSignature() );

}

}

aspect TraceMyClasses extends TracingProtocol {     

pointcut tracedMethod():

within(com.bigboxco.boxes.*) &&

execution(* *(..));

}

we now have the Trace class, and two 

aspects, from a design perspective, 

what does each implement?
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example 2

Point

x: double

y: double

theta: double

rho: double

rotate(angle:double)

offset(dx:double,dy:double)

...

CloneablePoint

<<aspect>>

clone()

ComparablePoint

<<aspect>>

compareTo(o:Object)

HashablePoint

<<aspect>>

equals(o:Object)

hashCode()

roles/views
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CloneablePoint

aspect CloneablePoint {

declare parents: Point implements Cloneable;

public Object Point.clone() throws CloneNotSupportedException {

// we choose to bring all fields up to date before cloning

makeRectangular();     // defined in class Point

makePolar();           // defined in class Point

return super.clone();

}

}
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roles/views

ÅWrite the HashablePoint and 
ComparablePoint aspects.

ÅConsider a more complex system.  
Would you want the HashablePoint 
aspect associated with the Point class, 
or with other HashableX objects, or 
both?

exercise/discussion
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example 3

interface OutputStream {

public void write( byte b);

public void write( byte [] b);

}

/**

* This SIMPLE aspect keeps a global count of all

* all the bytes ever written to an OutputStream.

*/

aspect ByteCounting {

int count = 0;

int getCount() { return count; }

//                 //

// what goes here? //

//                 //

}

counting bytes
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exercise complete the code
for ByteCounting

/**

* This SIMPLE aspect keeps a global count of all

* all the bytes ever written to an OutputStream.

*/

aspect ByteCounting {

int count = 0;

int getCount() { return count; }

}
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counting bytes v1

aspect ByteCounting {

int count = 0;

int getCount() { return count; }

after () returning:

call( void OutputStream.write( byte )) {

count = count + 1;

}

after ( byte [] bytes) returning: 

call( void OutputStream.write(bytes)) {

count = count + bytes.length;

}

}

a first attempt
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counting bytes

class SimpleOutputStream implements OutputStream {

public void write( byte b) { é }

public void write( byte [] b) {

for ( int i = 0; i < b.length; i++) write(b[i]);

}

}

class OneOutputStream implements OutputStream {

public void write( byte b) { é }

public void write( byte [] b) { é }

}

some stream implementations



Aspect-Oriented Programming with AspectJ -- OOPSLA 2001
98

counting bytes

class OtherOutputStream implements OutputStream {

public void write( byte b) {

byte [] bs = new byte [1] { b };

write(bs);

}

public void write( byte [] b) { é }

}

another implementation
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counting bytes v2

aspect ByteCounting {

int count = 0;

int getCount() { return count; }

pointcut write(): call( void OutputStream.write( byte )) ||

call( void OutputStream.write( byte []));

pointcut withinWrite(): cflowbelow(write());

after () returning:

!withinWrite() && call( void OutputStream .write( byte )) {

count++;

}

after ( byte [] bytes) returning:

!withinWrite() && call( void OutputStream .write(bytes)) {

count = count + bytes.length;

}

}

using cflow for more robust counting



Aspect-Oriented Programming with AspectJ -- OOPSLA 2001
100

counting bytes v3

aspect ByteCounting of eachobject(write()) {

int count;

int getCountOf(OutputStream str) {

return ByteCounting.aspectOf(str).count;

}

... count++;

... count += bytes.length;

}

per-stream counting
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counting bytes

ÅHow do the aspects change if the 
method void write(Collection c) is 
added to the OutputStream interface?

ÅHow would you change v2 to handle 
byte generators:

exercises

interface ByteGenerator {

int getLength();

void generateTo(OutputStream s);

}
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example 4

workers need to know the caller:

Åcapabilities

Åcharge backs

Åto customize result

caller1

caller2

Service

worker 1 worker 3worker 2

context-passing aspects
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context-passing aspects

workers need to know the caller:

Åcapabilities

Åcharge backs

Åto customize result

caller1

caller2

Service

worker 1 worker 3worker 2
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context-passing aspects

pointcut invocations(Caller c):

target(c) && call( void Service.doService(String));
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context-passing aspects

pointcut invocations(Caller c):

target(c) && call(void Service.doService(String));

pointcut workPoints(Worker w):

target(w) && call( void Worker.doTask(Task));
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pointcut invocations(Caller c):

target(c) && call(void Service.doService(String));

pointcut workPoints(Worker w):

target(w) && call(void Worker.doTask(Task));

pointcut perCallerWork(Caller c, Worker w):

cflow(invocations(c)) && workPoints(w);

context-passing aspects
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abstract aspect CapabilityChecking {

pointcut invocations(Caller c):

target(c) && call(void Service.doService(String));

pointcut workPoints(Worker w):

target(w) && call(void Worker.doTask(Task));

pointcut perCallerWork(Caller c, Worker w):

cflow(invocations(c)) && workPoints(w);

before (Caller c, Worker w): perCallerWork(c, w) { 

w.checkCapabilities(c);

}

}

context-passing aspects
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example 5
properties of interfaces

interface Forest {

int howManyTrees();

int howManyBirds();

...

}

pointcut forestCall():
call(* Forest.*(..));

before(): forestCall():  {

}
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aspects on interfaces

aspect Forestry {

pointcut forestCall(): 

call(* Forest.*(..));

before (): forestCall() {
System.out.println(tjp.getSignature() +

" is a Forest - Method.");

}

}

a first attempt
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aspects on interfaces

Å interface Forest includes methods from Object , such as 
toString() 

an implementation

class ForestImpl implements Forest {

public static void main(String[] args) {

Forest f1 = new ForestImpl();

f1.toString();

f1.howManyTrees();

f1.howManyTrees();

}        

public int howManyTrees() { return 100; }

public int howManyBirds() { return 200; }

}
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aspects on interfaces

aspect Forestry {

pointcut forestCall(): 

call(* Forest.*(..)) && 

!call(* Object.*(..)) ;

before (): forestCall() {

System.out.println(thisJoinPoint.methodName +

" is a Forest - method.");

}

}

adding constraints
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aspects on interfaces

ÅIn this example you needed to 
constrain a pointcut because of 
undesired inheritance.  Think of an 
example where you would want to 
capture methods in a super-interface.

ÅConstraining a pointcut in this way can 
be seen as an aspect idiom.  What other 
idioms have you seen in this tutorial?

exercises
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example 6

client reactions to failures:

- abort

- try another server

RMI exception aspects
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a TimeServer design
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the TimeService

public interface TimeService extends Remote {

/**

* What's the time?

*/

public Date getTime() throws RemoteException;

/**

* Get the name of the server

*/

public String getName() throws RemoteException;

/**

* Exported base name for the service

*/

public static final String nameBase = "TimeService";

}
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the TimeServer

public class TimeServer extends UnicastRemoteObject 

implements TimeService {

/**

* The remotely accessible methods

*/

public Date   getTime() throws RemoteException { return new Date();}

public String getName() throws RemoteException { return toString();}

/**

* Make a new server object and register it

*/

public static void main(String[] args) {

TimeServer ts = new TimeServer() ;

Naming.bind(TimeService.nameBase, ts) ;

}

/**

* Exception pointcuts. Code is not complete without advice on them.

*/

pointcut create() : 

within(TimeServer) && call(TimeServer.new());

pointcut bind() : within(TimeServer) && call(void Naming.bind(String,..));

pointcut bindName(String name) : args(name, ..) && bind();    

}

no exception 

catching here,

but notice
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AbortMyServer

aspect AbortMyServer {

TimeServer around (): TimeServer.create() {

TimeServer result = null;

try {

result = proceed();

} catch (RemoteException e){

System.out.println("TimeServer err: " + e.getMessage());

System.exit(2);

}

return result;

}  

declare soft: RemoteException: TimeServer.create();

void around (String name): TimeServer.bindName(name) {

try {

proceed(name);

System.out.println("TimeServer: bound name.");

} catch (Exception e) {

System.err.println("TimeServer: error " + e);

System.exit(1);

}

}

declare soft: Exception: TimeServer.bind();

}
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RetryMyServer

aspect RetryMyServer {

TimeServer around (): TimeServer.create() {

TimeServer result = null;

try { result = proceed(); } 

catch (RemoteException e){

System.out.println("TimeServer error."); e.printStackTrace();

}

return result;

}

declare soft: RemoteException: TimeServer.create();

void around (String name): TimeServer.bindName(name) {

for ( int tries = 0; tries < 3; tries++) {

try {

proceed(name + tries);

System.out.println("TimeServer: Name bound in registry.");

return ;

} catch (AlreadyBoundException e) {

System.err.println("TimeServer: name already bound");

}

System.err.println("TimeServer: Giving up."); System.exit(1);

}

declare soft: Exception: TimeServer.bind();

}
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the Client

public class Client {

TimeService server = null;

/**

* Get a server and ask it the time occasionally

*/

void run() {

server = (TimeService) Naming.lookup(TimeService.nameBase) ; 

System.out.println(" \ nRemote Server=" + server.getName() + " \ n\ n"); 

while (true) {

System.out.println("Time: " + server.getTime() );         

pause();

}

}

/**

* Exception pointcuts. Code is not complete without advice on them.

*/

pointcut setup() : call(Remote Naming.lookup(..));

pointcut setupClient(Client c) : this(c) && setup();

pointcut serve() : call(* TimeService.*(..));

pointcut serveClient(Client c, TimeService ts) : 

this(c) && target(ts) && serve();

é other methods é

}

again, no 

exception 

catching here



Aspect-Oriented Programming with AspectJ -- OOPSLA 2001
120

AbortMyClient

aspect AbortMyClient {

Remote around (Client c): Client.setupClient(c) {

Remote result = null;

try {

result = proceed(c);

} catch (Exception e) {

System.out.println("Client: No server. Aborting.");

System.exit(0);      

}

return result;

}

declare soft: Exception: Client.setup();

Object around (Client c, TimeService ts): Client.serveClient(c, ts) {

Object result = null;

try {

result = proceed(c, ts);

} catch (RemoteException e) {

System.out.println("Client: Remote Exception. Aborting.");

System.exit(0);

}

return result;

} 

declare soft: RemoteException: Client.serve();

}
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RetryMyClient

aspect RetryMyClient {

Remote around (Client c): Client.setupClient(c) {

Remote result = null;

try { result = proceed(c);}

catch (NotBoundException e) {

System.out.println("Client: Trying alternative name...");

result = findNewServer(TimeService.nameBase, c.server, 3);

if (result == null) System.exit(1);  /* No server found */

} catch (Exception e2) { System.exit(2); }

return result;

}

declare soft: Exception: Client.setup();

Object around (Client c, TimeService ts): Client.serveClient(c,ts) {

try { return proceed(c,ts); }

catch (RemoteException e) { /* Ignore and try other servers */ }

c.server = findNewServer(TimeService.nameBase, c.server, 3);

if (c.server == null) System.exit(1);  /* No server found */

try { return thisJoinPoint.runNext(c, c.server); }

catch (RemoteException e2) { System.exit(2); } 

return null;

}

declare soft: RemoteException: Client.serve();

static TimeService findNewServer(String baseName, 

Object currentServer, int nservers) { é }

}
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building the client

Åabort mode:

Åretry mode:

Åswitch to different failure handling modes 
without editing

Åno need for subclassing or delegation

Åreusable failure handlers

ajc Client.java TimeServer_Stub.java AbortMyClient.java

ajc Client.java TimeServer_Stub.java RetryMyClient.java
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RMI exception handling

ÅWrite another exception handler that, on 
exceptions, gives up the remote mode and 
instantiates a local TimeServer.

ÅHow would this client look like if the 
exception handling were not designed with 
aspects?  Can you come up with a flexible OO 
design for easily switching between 
exception handlers?

ÅCompare the design of exception handlers 
with aspects vs. with your OO design 

exercises
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example 7

Ågiven a basic telecom operation, with 
customers, calls, connections

Åmodel/design/implement utilities such 
as

ïtiming

ïconsistency checks

ï...

layers of functionality
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telecom basic design

Customer
Call startCall(Customer)

void pickupCall(Call)

void mergeCalls(Call, Call)

void hangupCall(Call)

Call
Customer getCaller()

void pickup()

void merge(Call)

void hangup()

Connection
Customer getCaller()

Customer getReceiver()

void complete()

void drop()

0..N

0..N

11

caller

receiver

1

Local LongDistance

These classes 

define the 

protocols for 

setting up calls 

(includes

conference

calling) and 

establishing 

connections
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timing

store total

connection

time

Customer

Connection

0..N

11

caller

receiver

1

Local LongDistance

Call
0..N

time each connection

entities
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timing

connection made:

start timing

connection dropped:

stop timing

connection dropped:

add time
Customer

Connection

0..N

11

caller

receiver

1

Local LongDistance

Call
0..N

some actions
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timing

Timer
void stop()

void start() 

long getTime()

long getTime()

set and invoke

upon new

connection

invoke when

connection drops

Customer Call

Connection

0..N

0..N

11

caller

receiver

1

Local LongDistance

additional design elements
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timing

ÅWrite an aspect representing the timing 
protocol.

exercise
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timing

Åconnections and calls are involved

Åwell defined protocols among them

Åpieces of the timing protocol must be 
triggered by the execution of certain 
basic operations. e.g.
ïwhen connection is completed,

set and start a timer 

ïwhen connection drops,
stop the timer and add time to customersô 
connection time

what is the nature of the crosscutting?
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timing

aspect Timing {

private Timer Connection.timer = new Timer();

private long Customer.totalConnectTime = 0;

public static long getTotalConnectTime(Customer c) {

return c.totalConnectTime;

}

pointcut startTiming(Connection c): target(c) && call(void c.complete());

pointcut endTiming(Connection c): target(c) && call(void c.drop());

after (Connection c): startTiming(c) {

c.timer.start();

}

after (Connection c): endTiming(c) {

Timer timer = c.timer;

timer.stop();

long currTime = timer.getTime();

c.getCaller().totalConnectTime += currTime;

c.getReceiver().totalConnectTime += currTime;

}

}

an aspect implementation
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timing as an object

Timer
void stop()

void start() 

long getTime()

Customer
...

long getTime()

void addToTime( long )

Connection
...

drop()

new(..)

0..N

1

0..N

addToTime(timer.getTime())

timing as an object captures timing support, but does not 

capture the protocols involved in implementing the 

timing feature
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timing as an aspect

Timer
void stop()

void start() 

long getTime()

Customer
...

Connection
...

drop()

new(..)

0..N

1

0..N

addToTime(timer.getTime())

long getTime()

void addToTime( long t)

Timing

timing as an aspect captures the protocols involved in 

implementing the timing feature
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timing as an aspect

Åbasic objects are not responsible for using 
the timing facility

ïtiming aspect encapsulates that responsibility, for 
appropriate objects

Åif requirements for timing facility change,  
that change is shielded from the objects

ïonly the timing aspect is affected

Åremoving timing from the design is trivial

ïjust remove the timing aspect

has these benefits
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timing with AspectJ

Åobject code contains no calls to timing 
functions
ïtiming aspect code encapsulates those calls, for 

appropriate objects

Åif requirements for timing facility change,  
there is no need to modify the object classes
ïonly the timing aspect class and auxiliary classes 

needs to be modified

Åremoving timing from the application is trivial
ïcompile without the timing aspect class

has these benefits
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timing

ÅHow would you change your program if 
the interface to Timer objects changed to

ÅWhat changes would be necessary 
without the aspect abstraction? 

exercises

Timer
void start() 

long stopAndGetTime()
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telecom, continued

Åensure that all calls and connections 
are being shut down in the simulation

layers of functionality: consistency
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consistency checking

Customer
Call startCall(Customer)

void pickupCall(Call)

void mergeCalls(Call, Call)

void hangupCall(Call)

Call
Customer getCaller()

void pickup()

void merge(Call)

void hangup()

Connection
Customer getCaller()

Customer getReceiver()

void complete()

void drop()

0..N

0..N

11

caller

receiver

1

Local LongDistance

List of

Connections

List of

Calls

store each new connection

remove connections that drop

0..N

0..N

store each new call

remove calls that

Åhangup

Åmerge

check at the end

of simulation
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consistency checking

aspect ConsistencyChecker {

Vector calls = new Vector(), connections = new Vector();

/* The lifecycle of calls */

after (Call c): target(c) && call(Call.new(..)) {

calls.addElement(c);

}

after (Call c): target(c) && call(* Call.hangup(..)) {

calls.removeElement(c);

}

after (Call other): args(other) && (void Call.merge(Call)) {

calls.removeElement(other); 

}

/* The lifecycle of connections */

after (Connection c): target(c) && call(Connection.new(..)) {

connections.addElement(c);

}

after (Connection c): target(c) && call(* Connection.drop(..)) {

connections.removeElement(c); 

}  

after (): within(TelecomDemo) && executions(void main(..)) {

if (calls.size() != 0) println("ERROR on calls clean up.");

if (connections.size()!=0) println("ERROR on connections clean up.");

}

}
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summary so far 

Åpresented examples of aspects in 
design

ïintuitions for identifying aspects

Åpresented implementations in AspectJ

ïhow the language support can help

Åraised some style issues

ïobjects vs. aspects
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when are aspects appropriate?

Åis there a concern that:

ïcrosscuts the structure of several objects or operations

ïis beneficial to separate out
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é crosscutting

Åa design concern that involves several 
objects or operations

Åimplemented without AOP would lead 
to distant places in the code that
ïdo the same thing 

Åe.g. traceEntry(ñPoint.setò)

Åtry grep to find these [Griswold]

ïdo a coordinated single thing

Åe.g. timing, observer pattern

Åharder to find these
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é beneficial to separate out

Ådoes it improve the code in real ways?
ïseparation of concerns

Åe.g . think about service without timing

ïclarifies interactions, reduces tangling

Åe.g. all the traceEntry are really the same

ïeasier to modify / extend

Åe.g. change the implementation of tracing

Åe.g. abstract aspect re-use

ïplug and play

Åtracing aspects unplugged but not deleted
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good designs

Åcapture ñthe storyò well

Åmay lead to good implementations, 
measured by

ïcode size

ïtangling

ïcoupling

ïetc.

learned through 

experience, influenced 

by taste and style

summary
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expected benefits of using AOP

Ågood modularity, even in the presence 
of crosscutting concerns

ïless tangled code, more natural code, smaller 
code

ïeasier maintenance and evolution

Åeasier to reason about, debug, change

ïmore reusable

Åmore possibilities for plug and play

Åabstract aspects


