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C a c h e B o x :  T h e  E n t e r p r i s e  C o l d F u s i o n  C a c h i n g  E n g i n e ,  A g g r e g a t o r  a n d  A P I
C o v e r s  u p  t o  v e r s i o n  1 . 2 . 0 

I n t r o d u c t i o n

CacheBox is  an  enterpr ise  caching engine ,  aggregator  and API  for  ColdFusion appl ica t ions .  I t  i s  par t  of  the  ColdBox 3 .0 .0  Pla t form but  i t  can  a lso  funct ion  on  i t s  own as  a
s tanda lone  f ramework .  Phew!  Tha t ' s  a  mouthfu l ,  so  l e t ' s  t a lk  about  each  one  of  the  concerns  tha t  CacheBox tack les .  

C a c h e B o x :  T h e  C a c h e  A g g r e g a t o r  &  A P I

CacheBox i s  a  cache  aggregator ,  in  which  you can  aggregate  d i f fe rent  caching  engines  or  types  of  the  same engine  in to  one  s ingle  umbre l la .  I t  g ives  you bui l t  in  logging  (v ia  
LogBox) ,  an  event  model ,  synchroniza t ion ,  shutdown/s ta r tup  procedures ,  repor t ing ,  in te rac t ion  consoles  and  bes t  o f  a l l  a  cache  agnos t ic  API .  You can  then  bui ld  your
appl ica t ions  based  on  an  abs t rac t  API  and  then  be  ab le  to  conf igure  the  caches  for  your  appl ica t ions  a t  runt ime.  This  g ives  you grea ter  f lex ib i l i ty  and  sca labi l i ty  when p lanning
and wr i t ing  your  appl ica t ions  as  they  can  be  ta rge ted  for  ANY CFML engine  or  vers ion .  

 

CacheBox g ives  you  the  ab i l i ty  to  manage  and  c rea te  your  own,  what  we  ca l l  Cache Providers tha t  ta lk  to  d i f ferent  caching engines  tha t  you would  l ike  to  conf igure  in  your
appl ica t ions .  By  aggrega t ing  them wi th in  CacheBox you  ge t  the  added  benef i t  o f  a  r i ch  even t  model  fo r  a l l  caches  to  share ,  repor t ing  and  debugging .  We have  a  g rea t  cache
debugger  where  you  can  v i sua l ize  a l l  your  conf igured  caches  r igh t  f rom wi th in  your  appl ica t ion .  You can  see  the  per formance  of  the  cache ,  the  conten ts  and  even  i s sue
commands  t o  t he  t a rge t ed  cache  p rov ide r .  

These  cache  providers  a lso  share  the  same in terac t ion  API  and thus  g ives  you a  n ice  level  of  abs t rac t ion ,  h igher  extens ib i l i ty  and f lexib i l i ty  when p lanning your  appl ica t ions
or  t ry ing  to  sca le  them out .  

C a c h e B o x  :  T h e  E n t e r p r i s e  C a c h i n g  E n g i n e

Caching has  been  a  cent ra l  concern  in  the  ColdBox Pla t form s ince  i t s  very  f i r s t  vers ion .  We have  a lways  been  concerned wi th  miss ion  cr i t ica l  appl ica t ions ,  sca labi l i ty  and the
abi l i ty  to  provide  granular  caching aspects  to  ColdBox appl ica t ions .  With  CacheBox we decided i t  was  t ime to  open up the  l ibrary  for  usage  to  a l l  ColdFusion appl ica t ions ,  not
even i f  they are  bui l t  on ColdBox (Shame on you!) .  

 

Foremos t ,  CacheBox behaves  as  an  in -memory  cache  des igned  for  handle rs ,  p lug ins ,  even ts ,  v iews  f ragments  and  any  o ther  ob jec t s  o r  da ta  you  so  des i re .  I t  has  var ious  tun ing
parameters  such  as  defau l t  ob jec t  t imeout ,  defau l t  l as t  access  t imeout ,  maximum objec ts  to  have  in  cache ,  a  JVM memory  threshold ,  a  reap ing  f requency ,  ev ic t ion  po l ic ies ,  an
even t  mode l  and  so  much  more .  

We a lso  make  use  of  ob jec t  s tores  ( insp i red  by  EHCache)  for  the  CacheBox caching  engine .  This  means  tha t  CacheBox can  be  conf igured  to  s tore  i t s  cached  objec ts  in  d i f fe ren t
loca t ions  o ther  than  memory.  This  g ives  us  grea t  f lex ib i l i ty  because  we of fer  a  wide  gamut  of  s torage  opt ions  p lus  the  concept  of  ac tua l ly  bui ld ing  your  own s torages .
Current ly  we of fer  objec t  s tores  based  on  concurrency c lasses ,  java  sof t  re ferences  (memory sens i t ive) ,  f i le  s torage ,  JDBC repl ica t ion ,  and  more  coming soon.  

 

C a c h e B o x  F e a t u r e s

C a c h e  A g g r e g a t o r  
Abi l i ty  to  aggrega te  d i f fe ren t  caching  engines  
Abi l i ty  to  aggrega te  d i f fe ren t  conf igura t ions  of  the  same caches  
R ich  aggrega t ion  even t  mode l  
Granu la r  logg ing  

Fas t  and  S imple  to  use  
Fas t  ColdFus ion  and  Java  hybr id  cache  
S imple  API  and  conf igura t ion  pa ramete r s  
Smal l  Foo tpr in t  
No need to  create  i t ,  conf igure  i t  or  manage i t  i f  used wi thin  a  ColdBox Appl ica t ion 

Sol id  Core  
Mul t i -Threaded  
Based  on  Java  Concur rency  Classes  
Mult iple  Evict ion Policies:  LRU,LFU and FIFO 
Memory  Management  & Memory  Sens i t ive  cach ing  based  on  Java  Sof t  Refe rences  
High  Load  Tes ted  
Fu l ly  Documented  

Extensible  & Flexible  
Cache  L i s t ene r s  fo r  even t  b roadcas t ing  
Crea te  your  own cus tom evic t ion  pol ic ies  
Crea te  your  own  cache  p rov ide r s  
Crea te  your  own CacheBox  ob jec t  s to rages  
Ex tens ive  and  g ranu la r  pu rg ing  mechan i sms  ( r egu la r  express ions  and  key  sn ippe t s )  
Cache  S ta t i s t i c s  API  fo r  c rea t ing  cus tom cache  repor t s  

Highly  Conf igurable  
JVM Threshold  Checks  
Object  Limits  
Abil i ty  to  t ime expire  objects  
Eternal  ( s ingle tons)  and t ime- l ived  objec ts  
Objec t  purg ing  based  on  ob jec t  usage  (Access  T imeouts )  
Ful ly  conf igurab le  a t  run t ime v ia  dynamic  conf igura t ions  and  hot -upda tes  

Visual ly  Appeal ing and Useful  
Fu l ly  f ea tu red  cach ing  moni to r  and  commands  pane l  
C o m p l e t e  c a c h e  p e r f o r m a n c e  r e p o r t s  
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D o w n l o a d i n g  C a c h e B o x

You can download the  off ic ia l  download of  CacheBox by going to  the  ColdBox ' s  downloads  page.  I f  you have ColdBox 3.0 .0  a l ready ins ta l led,  don ' t  worry,  you have CacheBox al ready ins ta l led.  The CacheBox API docs  can be  found a lso  in  our  m a i n  w e b s i t e  a n d  a r e
a lso  avai lable  for  download.  We highly  recommend you download the  la tes t  API  docs .  They are  def in i te ly  a  h igh weal th  of  informat ion and i t  wi l l  show you a l l  the  methods  and proper t ies  avai lable  for  opera t ion .  

I n s t a l l i n g  C a c h e B o x

CacheBox has  been des igned to  work  e i ther  as  a  s tandalone  f ramework or  wi th in  the  ColdBox Pla t form.  So i f  you are  bui ld ing  ColdBox appl ica t ions ,  you do  not  have  to  do  anything;  CacheBox is  a l ready par t  of  the  p la t form.  However ,  i f  you are  us ing  CacheBox as
a  s tanda lone  f ramework ,  jus t  d rop  the  d i s t r ibu t ion  fo lder  in to  your  webroot :  

/cachebox/system

That ' s  i t !  You can  a lso  crea te  per -appl ica t ion  mappings  or  g lobal  ColdFus ion  mappings  to  / c a c h e b o x tha t  po in ts  to  the  s tanda lone  d i s t r ibu t ion  fo lder .  

S y s t e m  R e q u i r e m e n t s

CacheBox has  been  des igned  to  work  under  the  fo l lowing  CFML Engines :  

Rai lo  3 .1  and  beyond 
Adobe  ColdFus ion  8  and  beyond  

O t h e r  R e q u i r e m e n t s : You  can  use  CacheBox as  a  s t anda lone  f ramework  in  which  the  s ta r t ing  component  namespace  wi l l  be  / c a c h e b o x / s y s t e m /.  However ,  i f  you  use  CacheBox wi th in  the  ColdBox core ,  the  s ta r t ing  component  namespace  wi l l  be
/coldbox/sys tem/ .  Take  th is  in to  cons idera t ion  for  a l l  the  samples ,  conf igura t ions  and CFC paths .  

I m p o r t a n t  N o t e : CacheBox i s  a  ColdFus ion  8  and  above  f ramework .  The  Adobe  ColdFus ion  caching  providers  i s  ta rge ted  for  ColdFus ion  9 .0 .1  and  above .  

U s e f u l  R e s o u r c e s

CacheBox  Re lease  No tes  
h t tp : / /en .wikipedia .org /wiki /Cache 
h t tp : / / ehcache .o rg /documen ta t ion /ge t t i ng_s t a r t ed .h tml 
h t tp : / /www.orac l e . com/ t echne twork /midd leware / cohe rence 
h t tp : / /www.couch. io / 
h t tp : / /ece t .ecs . ru .acad .bg/cs t05/Docs /cp/SII / I I .20 .pdf 
h t tp : / /www.ibm.com/developerworks / java / l ibrary / j - j tp01246.h tml 
h t tp : / / java .sun.com/j2se /1 .5 .0 /docs /api / java/ lang/ ref /Sof tReference .h tml 
h t tp : / / jd j . sys-con .com/read/36434_p.h tm 

C a c h i n g  C o n c e p t s

"A cache  (p ronounced  / ' kæ? /  kash)  i s  a  component  tha t  improves  pe r fo rmance  by  t ransparen t ly  s to r ing  da ta  such  tha t  fu tu re  reques t s  fo r  tha t  da ta  can  be  se rved  fas te r"  -  Wik iped ia  

Caching  i s  everywhere  a round us  these  days  in  a l l  shapes  and  forms:  query  caching ,  da ta  caching ,  page  f ragment  caching ,  event  caching ,  e tc .  Much l ike  how in  For res t  Gump you  could  do  a l l  k inds  of  shr imp d ishes  : )  

In  i t s  mos t  bas ic  form,  we  use  caching  to  acce le ra te  and  sca le  our  processes .  We might  have  a  cer ta in  reques t  tha t  t akes  t ime  to  process  due  to  le t ’ s  say  in  co l loquia l  t e rms  "a  b ig  ass  query" .  We can  leverage  caching  by  s lapping  tha t  query  up  and  p lac ing  i t  in
cache  so  we don ' t  have  to  wai t  for  i t  aga in .  Our  process  now only  a t  most  take  1  b ig  h i t  and  then  can  be  merr i ly  on  the i r  way serv ing  reques ts .  Again ,  th is  i s  a  very  prac t ica l  approach to  caching .  As  you wi l l  see  f rom th is  guide ,  caching  can  ge t  very  very  complex
and  you  need  the  r igh t  too l s  to  be  ab le  to  sca le  ou t ,  conf igure  and  tune  your  cach ing  approaches .  

When bu i ld ing  en te rpr i se  c lass  app l ica t ions  we  a re  faced  wi th  many  prob lems  dea l ing  wi th  a rch i tec ture ,  per formance ,  sca lab i l i ty  and  so  much  more .  One  of  these  i s sues  might  be  dea l ing  wi th  expens ive  quer ies ,  bu t  there  a re  a l so  lo t s  o f  o ther  i s sues  to  cons ider
l ike :  expense  of  objec t  crea t ion/conf igura t ion ,  da ta  re t r ieval ,  da ta /sys tem avai labi l i ty ,  page  output  caching,  e tc .  Al l  of  these  i ssues  can benef i t  f rom some kind of  caching in  order  to  opt imize  performance,  avai labi l i ty  and scalabi l i ty .  

Le t ' s  explore  some benef i t s  of  caching:  

Reduce  the  amoun t s  o f  da t a  t r ans fe r s  be tween  p rocesses ,  ne twork  o r  app l i ca t ions  
Reduce  process ing  t ime  wi th in  a  sys tem or  app l ica t ion  
Reduce  I /O  access  opera t ions  
R e d u c e  d a t a b a s e  a c c e s s  o p e r a t i o n s  
Reduce  expens ive  da ta  t rans format ions  and  l ive  by  a  1  h i t  mot to  

C a c h i n g  C o n s i d e r a t i o n s

Whenever  you  a re  l everag ing  the  power  o f  cach ing ,  we  recommend tha t  you  a l so  t ake  in to  cons idera t ion  severa l  key  fac tors  tha t  need  to  be  eva lua ted  and  pu t  in to  p rac t ice  in  your  app l ica t ions .  Be low are  some key  fac tors  tha t  we  recommend:  

T h r e a d  S a f e t y :  Take  in to  cons idera t ion  tha t  when  you  cache  da ta /ob jec t s  o r  whatever ,  mul t ip le  th reads  wi l l  be  t ry ing  to  access  i t  in  your  appl ica t ion .  Make  sure  tha t  you  have  the  appropr ia te  lock ing  and  synchroniza t ion  techniques  so  mul t ip le  th reads
don ' t  in te r fe re  wi th  one  ano the r .  Th i s  migh t  be  f rom s imple  t e s t ing  p rocedures  to  make  su re  an  e lement  ex i s t s ,  to  a  more  s t r i c t  approach  where  you  c rea te  a  cache  decora to r  tha t  does  ha rd  b locks  on  cache  access  v ia  named  locks .  Don ' t  eve r  a s sume tha t
what  you  ask  f rom the  cache  ac tua l ly  ex is t s .  

S e r i a l i z a t i o n :  I f  you wi l l  be  caching to  d isk ,  da tabase  or  us ing  repl ica t ion ,  d is t r ibut ion ,  most  l ike ly  the  caching engines  wi l l  be  ser ia l iz ing  or  conver t ing  your  da ta  and objec ts  in to  byte  or  s t r ing  format  in  order  to  pers is t  them.  Therefore ,  your  objec ts  must  be
able  to  suppor t  ser ia l iza t ion  and a lso  be  aware  tha t  i f  you  are  caching  complex  objec ts ,  those  objec ts  wi l l  be  ser ia l ized  a longs ide  the  ta rge t  objec t .  This  i s  what ' s  ca l led  an  o b j e c t  g r a p h.  Where  a  se r ia l ize r  wi l l  go  th rough  the  en t i re  ob jec t  g raph  (ob jec t /da ta
re la t ionsh ips)  o f  the  ta rge t  ob jec t  and  ser ia l ize  every th ing .  I f  you  have  c i rcu la r  re fe rences  or  re fe rences  to  tons  of  ob jec ts ,  se r ia l iza t ion  per formance  degrades  and  could  po ten t ia l ly  cause  a  heap  over load  and  c rash  your  appl ica t ion  server  as  i t  wi l l  recurse
fo rever .  Co ldFus ion  9  in t roduced  the  componen t  and  p roper ty  a t t r ibu te  ca l l ed  s e r i a l i z a b l e,  which  i s  a  boolean  a t t r ibu te  you  can  add  to  the  c f compoonen t a n d  cfproperty t ags .  We  recommend  us ing  i t  and  mark ing  componen t s  and  re l a t ionsh ips  tha t  do  NOT
need  se r ia l iza t ion .  

<---  Marking a component as NOT serializable --->
<cfcomponent output="false" serializable="false">

</cfcomponent>

<---  Marking a property as NOT serializable --->
<cfproperty name="cacheEngine" serializable="false" />

I m p o r t a n t : The  defaul t  va lue  for  the  serializable a t t r ibu te  i s  t r u e.  

D a t a  F o r m a t :  De te rmine  how you  want  to  s to re  da ta  so  i t  i s  easy  to  t ake  tha t  snapshot  ou t  o f  a  cache  and  use .  This  can  be  f rom implement ing  ob jec t  s ta te /memento  pa t te rns ,  to  l everag ing  se r ia l iza t ion ,  to  p re -def ined  da ta  s t ruc tures .  Think  ahead  of  HOW
your  da ta  wi l l  be  s to red  in  the  caches .  

C a c h e  L a y e r s  :  In  our  exper ience ,  we  have  seen  grea te r  improvement  in  per formance  and  sca lab i l i ty  by  p lanning  caching  layers .  Caching  layers  i s  what  a re  the  d i f fe ren t  layers  of  caching  your  appl ica t ion  wi l l  p rovide  f rom da ta  to  objec ts  to  event  and  v iew
fragments .  We recommend you ana lyze  your  cache  layers  and  p lan  how they  wi l l  behave .  A per fec t  l ive  example  of  caching  layers  can  be  seen  in  our  open  source  ColdFus ion  wiki ,  CodexWiki,  which  you are  ac tua l ly  us ing  r ight  now.  CodexWiki  leverages
query  caching ,  XML/Feed caching ,  objec t  caching  of  DAO's ,  serv ices ,  some bus iness  objec ts ,  p lugins  and  event  handlers ,  to  v iew f ragment  caching  and overa l l  event  output  caching .  We use  i t  a l l  baby!  

 

C a c h e  L i m i t s :  There  a re  def in i te  benef i t s  of  demarca t ing  l imi ts  on  your  cache .  This  involves  se t t ing  up  defaul t  l imi t s  for  t imeouts ,  id le  t imeouts  and  maximum number  of  ob jec ts  wi th in  a  cache .  S tudies  have  shown tha t  leverage  memory  sens i t ive  da ta
cons t ruc t s  wi th  f ixed  l imi t  cach ing  parameters  can  increase  per formance  and  overa l l  JVM s tab i l i ty .  Look  a t  our  cache  resources  for  these  s tud ies  as  they  a re  very  in te res t ing .  

C a c h e  L o a d i n g

When working  wi th  a  cache  engine  you a lso  have  to  cons ider  how you wi l l  ge t  da ta  INTO the  cache  before  you  work  wi th  i t .  There  a re  severa l  approaches  but  I  wi l l  t a lk  about  two methods  of  content  loading:  

L a z y  L o a d i n g  o r  R e a c t i v e  L o a d i n g  :  This  type  of  loading i s  the  most  typica l  way to  load  data  in to  a  cache  and i t  happens  once  da ta  i s  reques ted  f rom an external  process .  Below is  a  typica l  example  us ing  CacheBox in  a  serv ice  layer  ca l l :  

/**
* Get some blog categories from the database or cache
*/
function getCategories(){
 var cacheKey = "q-blog-categories";
    
    //Check if data exists
    if( cache.lookup( cacheKey ) ){
     return cache.get( cacheKey );
    }
    
    // Else query DB and cache
    var data = blogDAO.getCategories();
    cache.set(cacheKey, data, 120, 20);
    
    return data;
}

This  i s  g rea t  fo r  smal l  conten t  p ieces  and  works  wel l  fo r  appl ica t ions .  However ,  i f  you  have  la rge  amounts  o f  da ta  tha t  mus t  be  ava i lab le  a t  appl ica t ion  s ta r tup  or  cache  s ta r tup .  Then  we  recommend looking  a t  the  nex t  method .  

P r o a c t i v e  L o a d i n g  :  This  approach  focuses  i t se l f  on  the  loading  of  resources  before  the  appl ica t ion  s ta r t s  up  so  conten t  can  be  loaded .  EHCache  for  example  of fe rs  cache  loaders  tha t  you  can  c rea te  tha t  wi l l  popula te  the  cache  on  in i t ia l iza t ions .  CacheBox
of fe rs  the  same capabi l i t i e s  th rough  i t s  even t  model ,  so  you  can  tap  in to  the  necessary  even ts  and  then  car ry  your  popula t ion  and  load ing  procedures .  For  example ,  you  might  t ap  in to  the  a f t e r C a c h e R e g i s t r a t i o n event  in  CacheBox so  you might  l i s ten  to
when  a  cache  engine  ge t ' s  c rea ted  and  conf igured  so  you  can  s ta r t  popula t ing  i t  r igh t  a t  app l ica t ion /cache  s ta r tup .  In  th i s  loader  you  wi l l  then  have  the  oppor tun i ty  to  load  your  da ta  e i ther  a s y n c h r o n o u s l y  o r  s y n c h r o n o u s l y .  I f  you wil l  be loading large
amount s  o f  da ta  o r  p rocesso r  in t ens ive  da ta ,  we  recommend  you  l eve rage  cf thread and  do  the  load ing  asynchronous ly  wi th in  your  event  in te rcep tor .  

/**
* A cache listener for CacheBox
*/
component{

 /**
    * Listen for cache registrations and load data into the 'bigCache' cache ONLY!
    */
 function afterCacheRegistration(interceptData){
     // Get the registered cache reference from the incoming interception data
        var cache = arguments.interceptData.cache;
        
        // Only work on the BigCache cache
        if( cache.getName() eq "BigCache" ){
        
         // Talk to service, get some big data items
            dataItems = service.getBigDataItems();
            
            //Cache them forever as eternal objects
            cache.setMulti(mapping=dataItems,timeout=0);        
        }
        
 }
}
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D e f i n i t i o n s

C a c h e  H i t :  An  even t  tha t  occurs  when  an  e lement  r eques ted  f rom cache  i s  found  in  the  cache .  
C a c h e  M i s s : An  even t  tha t  occurs  when  an  e lement  reques ted  fo rm cache  i s  NOT found  in  the  cache .  
E v i c t i o n : The  ac t  o f  removing  an  e lement  f rom the  cache  due  to  ce r ta in  c r i t e r ia  a lgor i thm tha t  d i rec t ly  i s  connec ted  to  the  s ta te  o f  the  e lement .  
E v i c t i o n  P o l i c y :  The  a lgor i thm tha t  dec ides  what  e lement (s )  wi l l  be  ev ic ted  f rom a  cache  when  fu l l  o r  a  cer ta in  c r i te r ia  has  been  met  in  the  cache .  (Cache  Algor i thms)  
LRU: An evic t ion  pol icy  tha t  d iscards  the  leas t  recent ly  used i tems f i rs t .  
LFU:  An ev ic t ion  pol icy  tha t  counts  how of ten  an  i t em has  been  accessed  and  i t  wi l l  d i scard  the  i t ems  tha t  have  been  used  the  leas t .  
FIFO:  An evic t ion pol icy  that  works  as  a  queue,  f i rs t  objec t  in  wi l l  be  the  f i rs t  objec t  out  of  the  cache.  So older  s ta ler  objects  are  purged.  
C a c h e  P r o v i d e r :  A concre te  implementa t ion  to  a  caching  engine  wi th in  CacheBox 
O b j e c t  S t o r e :  An  ob jec t  tha t  s to res  cached  e lements  and  indexes  them 
I d l e  o r  L a s t  A c c e s s  T i m e o u t :  An expira t ion  t ime an e lement  receives  i f  i t  i s  not  accessed.  
R e a p :  Usua l ly  an  asynchronous  even t  tha t  c l eans  a  cache  f rom dead  e lements  o r  exp i red  e lements  
D i s t r i b u t e d / P a r t i t i o n e d  C a c h e :  A form of  caching  tha t  a l lows  the  cache  to  span  mul t ip le  servers  so  tha t  i t  can  grow in  s ize  and  in  capac i ty .  Each  machine  conta ins  a  unique  par t i t ion  of  the  da tase t .  Adding  machines  to  the  c lus te r  wi l l  increase  the  capac i ty
of  the  cache .  Both  read  and  wr i te  access  involve  ne twork  t ransfer  and  ser ia l iza t ion /deser ia l iza t ion .  
N e a r  C a c h e :  Each  cache  se rver  conta ins  a  smal l  loca l  cache  which  i s  synchronized  wi th  a  l a rger  d i s t r ibu ted /par t i t ioned  cache ,  op t imiz ing  read  per formance .  There  i s  some overhead  involved  wi th  synchroniz ing  the  caches .  
R e p l i c a t e d :  Each  cache  se rver  conta ins  a  fu l l  copy  of  the  e lements  cached  
I n  P r o c e s s  C a c h e :  A cache  tha t  l ives  ins ide  of  the  same heap as  the  appl ica t ion  us ing i t .  
O u t  o f  P r o c e s s  C a c h e :  A cache  tha t  l ives  as  i t s  own process  and  heap  in  the  most  l ike ly  the  same server  as  the  appl ica t ion  us ing  i t .  
E t e r n a l  O b j e c t s :  E te rna l  ob jec t s  a re  ob jec t s  tha t  wi l l  never  be  purged  or  ev ic ted  by  the  cach ing  engine  au tomat ica l ly .  The  on ly  way  to  remove  them i s  to  recrea te  the  cache  or  c lear  them manual ly .  
C a c h e  T o p o l o g y :  A  concept  tha t  re fe rs  to  where  da ta  phys ica l ly  res ides  and  how i t  i s  accessed  in  a  d i s t r ibu ted  envi ronment  

J a v a  S o f t  R e f e r e n c e s

" In  the  pas t ,  deve lopers  d idn ' t  have  much  con t ro l  over  ga rbage  co l lec t ion  o r  memory  management .  Java2  has  changed  tha t  by  in t roduc ing  the  j ava . l ang . re f  package .  The  abs t rac t  base  c lass  Refe rence  i s  inher i t ed  by  c lasses  Sof tRefe rence ,
WeakReference  and  Phan tomReference .  Sof tRefe rences  a re  wel l  su i t ed  fo r  use  in  app l ica t ions  need ing  to  per form cach ing ."  

 

Why i s  th i s?  Wel l ,  a  sof t  re fe rence  i s  no th ing  bu t  a  wrapper  c lass  tha t  wraps  an  ob jec t  in  memory .  Whenever  the  JVM requi res  memory  and  runs  i t s  re fe rence  ru les ,  i t  can  de tec t  these  sof t  re fe rences  and  dec ide  to  purge  them i f  i t  mee ts  the  garbage  co l lec tor
ru les .  I f  i t  purges  them,  the  wrapped objec t  ins ide  of  the  sof t  re ference  i s  marked for  co l lec t ion ,  but  the  java  sof t  re ference  i t se l f  s t i l l  ex is t s .  Therefore ,  the  programmer  can  de termine  i f  the  objec t  ins ide  the  re ference  exis t s  or  not .  I f  i t  does  not  ex is t ,  i t  means  the
objec t  was  garbage  co l lec ted  and  I  have  no  more  ob jec t .  I  won ' t  go  in to  the  implementa t ion  semant ics  o f  the  cache ,  jus t  theory .  P lease  v i s i t  the  re fe rences  to  unders tand  more  of  how the  ColdBox cache  was  bu i l t .  In  summary ,  sof t  re fe rences  a re  what  de te rmine  i f
an  objec t  i s  s t i l l  avai lable  or  not .  CacheBox cache  can  then run  maintenance  on i t se l f  and c lean  out  a l l  of  i t s  re ferences  for  you i f  you are  us ing  the  C o n c u r r e n t S o f t R e f e r e n c e S t o r e ob jec t  s to re .  

C a c h e  T o p o l o g i e s

There  a re  severa l  cache  topologies  tha t  you  can  benef i t  f rom and  i t  a l l  depends  on  your  bus iness  requi rements  and  sca lab i l i ty  requi rements .  I  wi l l  on ly  ment ion  four  d i s t inc t  approaches  for  caching .  CacheBox a t  th i s  po in t  can  suppor t  a l l  caching  topologies  as  the
under ly ing  caches  can  suppor t  them.  However ,  a t  th i s  po in t  in  t ime ,  the  CacheBox cach ing  prov ider  on ly  suppor t s  a  s ing le  ins tance  in -process  approach .  However ,  we  a re  work ing  on  a  CacheBox se rver  to  p rov ide  ou t -of  p rocess  cach ing  suppor t  and  a
rep l ica ted /synchronized  vers ion  v ia  ColdBox  Messag ing.  

S i n g l e  I n s t a n c e / I n - P r o c e s s

A single  ins tance  cache  i s  an  in-process  cache  tha t  can  be  used wi th in  the  same JVM heap as  your  appl ica t ion .  In  the  ColdFusion wor ld ,  th is  cache  topology i s  what  ColdFusion 9  ac tual ly  of fers :  An ins tance  of  e h C a c h e tha t  spawns  the  en t i re  JVM of  the  runn ing
ColdFus ion  se rver .  There  a re  p ros  and  cons  to  each  topology  and  you  mus t  eva lua te  the  r i sks  and  benef i t s  invo lved  wi th  each  approach .  

 

Def in i te ly  having  a  s ing le  ins tance  approach  i s  the  eas ies t  to  se tup  and  use .  However ,  i f  you  need  to  add  more  ColdFus ion  ins tances  or  you  need  to  c lus te r  your  sys tem,  s ing le  ins tance  wi l l  no t  be  of  much use  anymore  as  se rvers  wi l l  no t  be  synchronized  wi th  the
same cached da ta .  CacheBox a lso  a l lows  you to  c rea te  as  many ins tances  of  i t se l f  as  you  need  and  a lso  as  many CacheBox caches  as  you need .  This  a l lows  you grea t  f lex ib i l i ty  to  c rea te  and  conf igure  mul t ip le  ins tance  caches  in  a  s ingle  ColdFus ion  server
ins tance .  This  way i f  you are  in  shared hos t ing  you do not  have  to  worry  about  the  under ly ing cache  conf igura t ion  (which is  only  1) ,  but  you can conf igure  your  caching engines  for  your  appl ica t ion  ONLY! This  i s  of  grea t  benef i t  and greater  f lexibi l i ty  than deal ing
wi th  a  s ing le  cache  ins tance  on  the  ColdFus ion  se rver .  

B e n e f i t s:  

Fas t  access  to  da ta  a s  i t  l eaves  in  the  same  p rocesses  
Easy  to  se tup  and  conf igure  
One easy conf igurat ion i f  you are  us ing ColdFusion 9  or  Rai lo  
You can  a lso  have  mul t ip le  CacheBox caching providers  running on  one  machine  (Greater  F lexib i l i ty)  
You can  a l so  have  mul t ip le  CacheBox ins tances  running  on  one  machine  or  have  a  shared  scope  ins tance  (Grea te r  F lex ib i l i ty )  
Each  of  your  appl ica t ions ,  whether  ColdBox or  not ,  can  leverage  CacheBox and  crea te  and  conf igure  caches  (Grea ter  F lex ib i l i ty )  

C o n s :  

Shared  resources  in  a  s ing le  app l i ca t ion  se rve r  
Shared JVM heap s ize ,  thus  avai lable  RAM 
Limited scalabi l i ty  
Not  fau l t  to le ran t  

S i n g l e  I n s t a n c e / O u t - P r o c e s s

A s ingle  ins tance  can  be  an  out -process  cache  tha t  leaves  on  i t s  own JVM typica l ly  in  the  same machine  as  the  appl ica t ion  server .  This  approach  has  a l so  i t s  benef i t s  and  cons .  A typica l  example  of  an  out  of  process  cache  can  be  us ing  an  ins tance  of  C o u c h D B fo r
s torage  of  your  cache  components  and  your  appl ica t ions  ta lk  to  the  cache  v ia  REST.  

 

B e n e f i t s :  

S t i l l  access  i s  fas t  as  i t  i s  in  the  same machine  
Easy  to  se tup  and  conf igure  
Might  requ i re  a  windows  or  *n ix  se rv ice  so  the  cache  eng ine  s ta r t s  up  wi th  the  machine  
Can  leverage  i t s  own JVM heap ,  memory ,  GC,  e tc  and  have  more  granular i t i es .  
Out  o f  p rocess  cache  se rvers  can  be  c lus te red  a l so  to  p rov ide  you  wi th  be t te r  redundancy .  However ,  once  you  s ta r t  c lus te r ing  them,  each  of  those  se rvers  wi l l  need  a  way  to  rep l ica te  and  synchron ize  each  o ther .  

C o n s :  

S t i l l  sha res  r e sources  in  the  se rve r  
Limited scalabi l i ty  
N e e d s  s t a r t u p  s c r i p t s  
Needs  a  c l ient  of  some sor t  to  be  ins ta l led in  the  appl icat ion server  so  i t  can funct ion and a  protocol  to  ta lk  to  i t :  RMI,  JMS,  SOAP,  REST,  e tc .  
Not  fau l t  to le ran t  

R e p l i c a t e d

A repl ica ted  cache  can  exis t  in  mul t ip le  appl ica t ion  server  machines  and the i r  contents  wi l l  be  repl ica ted ,  meaning a l l  caches  wi l l  conta in  a l l  the  da ta  e lements .  This  type  of  topology i s  benef ic ia l  as  i t  a l lows for  a l l  members  in  the  appl ica t ion  c lus ter  to  have
ava i lab i l i ty  to  i t s  e lements .  However ,  the re  a re  a l so  some drawbacks  due  to  the  amount  o f  cha t te r  and  synchroniza t ion  tha t  mus t  ex i s t  in  o rder  fo r  a l l  da ta  o r  cache  nodes  to  have  the  same da ta  f resh .  This  approach  wi l l  p rov ide  be t te r  sca lab i l i ty  and  redundancy
as  you  a re  no t  l imi ted  to  one  s ing le  po in t  o f  fa i lu re .  This  rep l ica ted  cache  can  be  in -process  or  ou t -process  depending  on  the  caching  engine  you  a re  us ing .  Our  recommendat ion  i s  to  leverage  E H C a c h e and CacheBox Repl ica ted  edi t ion  (once  i t  comes  out ) .  

 

B e n e f i t s :  

Bet ter  sca labi l i ty  
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Bet ter  sca labi l i ty  
Cache  da ta  can  su rv ive  se rve r  r e s t a r t s  i f  one  goes  down,  be t t e r  r edundancy  
Be t t e r  cache  ava i l ab i l i ty  th rough  redundancy  
Higher  s torage  ava i lab i l i ty  
Idea l  for  few appl ica t ion  servers  

C o n s :  

A l i t t l e  b i t  harder  to  conf igure  and  se tup  
High  se r ia l i za t ion  and  ne twork  communica t ion  cos t s  
Could  need  load  ba lanc ing  
Can  sca le  on  smal l  amounts  on ly  

D i s t r i b u t e d

Dis t r ibu ted  caching  i s  the  b ig  daddy  of  sca lab i l i ty  and  ex tens ib i l i ty .  The  c rux  concept  i s  o f  par t i t ion ing  the  cache  da ta  across  the  members  of  the  cache  c lus te r  and  c rea t ing  a  gr id  of  cached  da ta  tha t  can  sca le  ra ther  eas i ly .  There  a re  severa l  major  p layers  ou t
the re  l ike  E H C a c h e wi th  Ter raco t t a ,  O r a c l e  C o h e r e n c e,  M e m c a c h e D,  e tc .  I  sugges t  looking  a t  a l l  th ree  opt ions ,  but  us ing  EHCache  wi th  Terracot ta  i s  def in i te ly  easy  to  se tup ,  easy  to  use  and  the i r  too ls  a re  grea t .  They a lso  of fer  profess ional  serv ices  and  suppor t .
P lease  no te  tha t  each  vendor  has  the i r  own f lavor  o f  d i s t r ibu ted  cach ing  and  migh t  no t  match  our  d iagram.  Our  d iagram i s  jus t  a  v i sua l  represen ta t ion  fo r  knowledge  purposes .  

 

B e n e f i t s :  

Ext reme sca lab i l i ty  
Cache  da ta  can  su rv ive  se rve r  r e s t a r t s  i f  one  goes  down,  be t t e r  r edundancy  
Be t t e r  cache  ava i l ab i l i ty  th rough  redundancy  
Higher  s torage  ava i lab i l i ty  
Higher f lexibil i ty 
Your  s t o r age  i nc rea se s  a s  more  c lu s t e r  member s  a r e  added  

C o n s :  

Harder  to  conf igure  and  se tup  (Maybe ,  t e r raco t t a  and  ColdFus ion  9  i s  super  easy)  
Not  as  much  se r ia l i za t ion  and  communica t ion  cos t s  
Could  need  load  ba lanc ing  

C a c h e B o x  A r c h i t e c t u r e

CacheBox i s  a rch i tec ted  to  ac t  as  a  cache  aggrega tor  bu t  a l so  has  i t s  own cache  implementa t ion  based  on  a  hybr id  of  ColdFus ion  and  Java .  Le t ' s  inves t iga te  f i r s t  o f  a l l  the  major  c lasses  tha t  make  up  CacheBox.  (P lease  see  onl ine  API)  

 

C a c h e F a c t o r y

c l a s s :  coldbox.system.cache.CacheFactory 

T h e  CacheFactory ob jec t  i s  the  most  impor tan t  objec t  as  i t  represents  CacheBox.  The  c lass  pa th  for  th i s  objec t  i s  coldbox.system.cache.CacheFactory o r  in  s t anda lone  mode  cachebox.system.cache.CacheFactory.  Th is  i s  the  aggrega tor  o r  cache  overseer  tha t  you  wi l l
in te rac t  wi th  to  ge t  caches ,  shutdown caches ,  per form global  cache  opera t ions ,  and  s ta r tup  your  CacheBox ins tance .  I f  you  are  us ing  CacheBox wi th in  a  ColdBox appl ica t ion  context ,  then  ColdBox does  a l l  the  conf igura t ions  and  crea t ions  for  you.  I t  even  l inks
your  ColdBox context ,  LogBox and ColdBox i n t e r c e p t o r service  for  you.  

C a c h e B o x C o n f i g

c l a s s :  coldbox.system.cache.config.CacheBoxConfig 

This  i s  the  requi red  conf igura t ion  objec t  the  CacheFactory ob jec t  needs  in  order  to  s ta r t  i t se l f  up .  This  conf igura t ion  objec t  can  be  crea ted  and then  used  to  conf igure  a l l  your  caches ,  l i s teners ,  scope  regis t ra t ions  and  logging .  We wi l l  inves t iga te  a l l  the  types  of
conf igura t ions  avai lable  but  they  a l l  t rans la te  down to  methods  in  th is  conf igura t ion  objec t .  Ways  to  conf igure  CacheBox:  

Programmat ica l ly  v ia  method  ca l l s  
Programmat ica l ly  v ia  a  CacheBox DSL or  a  CacheBox DSL CFC 
XML 

E v e n t M a n a g e r

c l a s s :  coldbox.system.core.events.EventPoolManager  o r  coldbox.system.web.services.InterceptorService 

I f  you  are  in  s tandalone  mode  then  CacheBox conf igures  i t s  own in te rna l  event  manager  tha t  i s  very  s imi la r  to  the  ColdBox I n t e r c e p t o r  S e r v i c e .  Th is  even t  manager  keeps  t r ack  o f  the  l i s t eners  fo r  each  o f  the  in te rcep t ions  po in t s  o r  even t s  tha t  a re  b roadcas ted  by
CacheBox and  i t s  p roviders .  

C o l d B o x

c l a s s :  coldbox.system.web.Controller 

A reference  to  a  running  ColdBox appl ica t ion  context  the  CacheBox ins tance  i s  running  under .  This  wi l l  be  nul l  i f  running  in  s tandalone  mode.  However ,  i f  you  are  wi th in  a  ColdBox appl ica t ion ,  the  CacheProvider  and  i t s  re ferences  can  access  anyth ing  wi th in  the
running ColdBox appl ica t ion .  

L o g B o x

c l a s s :  coldbox.system.logging.LogBox 

A reference  to  e i ther  a  new ins tance  of  LogBox,  i f  running in  s tandalone  mode,  or  a  running LogBox ins tance  v ia  the  running ColdBox appl ica t ion  context .  

I C a c h e P r o v i d e r

c l a s s :  coldbox.system.cache.ICacheProvider 

Th i s  i s  the  main  in te r face  tha t  each  cach ing  eng ine  implementa t ion  mus t  implement  in  o rder  fo r  CacheBox to  aggrega te  i t  and  use  i t .  Each  implementa t ion  can  add  add i t iona l  func t iona l i ty  and  methods  bu t  th i s  i s  the  core  con t rac t  tha t  each  p rov ider  mus t  adhere
to .  CacheBox aggregates  1  or  more  ins tances  of  CacheProviders  tha t  implement  th is  in ter face .  You can  f ind  a l l  of  our  CacheBox cache  providers  in  the  fo l lowing loca t ion:  

/coldbox/system/cache/providers
or
/cachebox/system/cache/providers

I C a c h e S t a t s

c l a s s :  coldbox.system.cache.util .ICacheStats 
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This  in te r face  i s  the  cont rac t  fo r  s ta t i s t i cs  repor t ing .  This  i s  how CacheBox can  produce  gorgeous  char t ing  and  repor t ing  based  on  the  implementa t ion  of  th i s  c lass .  

I O b j e c t S t o r e

c l a s s :  coldbox.system.cache.store.IObjectStore 

A  CacheBox cache  prov ider  uses  the  concep t  o f  an  ob jec t  s to re  in  o rder  to ,  we l l ,  s to re  i t s  cached  ob jec t s .  Th is  can  be  any th ing  as  we  have  c rea ted  an  in te r face  tha t  anybody  can  implement  and  c rea te  the i r  own ob jec t  s to rages .  Jus t  be  aware  tha t  the  CacheBox
provider ' s  ev ic t ion  po l ic ies  use  cer ta in  methods  for  repor t ing  and  ev ic t ions  tha t  MUST be  implemented .  

I E v i c t i o n P o l i c y

c l a s s :  coldbox.system.cache.policies.IEvictionPolicy 

This  i s  the  cont rac t  for  c rea t ing  evic t ion  pol ic ies  for  usage  by  the  CacheBox cache  provider .  

A b s t r a c t E v i c t i o n P o l i c y

c l a s s :  coldbox.system.cache.policies.AbstractEvictionPolicy 

This  i s  the  abs t rac t  c lass  tha t  g ives  the  magic  to  ev ic t ion  pol ic ies  under  the  CacheBox cache  provider .  I t  communica tes  wi th  the  in te rna l  ob jec t  s to res  and  asks  for  spec i f ic  metada ta  in  spec i f ic  sor te r  o rders  so  the  po l icy  can  execute  i t s  a lgor i thm.  Our  cur ren t
a lgo r i t hms  a re :  LRU,LFU, and FIFO.  However ,  you can  very  eas i ly  implement  your  own.  

I C o l d b o x A p p l i c a t i o n C a c h e

c l a s s :  coldbox.system.cache.IColdboxApplicationCache 

This  in te r face  ex tends  f rom the  or ig ina l  cache  provider  in te r face  and  adds  cer ta in  methods  tha t  MUST be  implemented  so  the  cache  can  work  for  ColdBox appl ica t ions .  This  inc ludes  func t iona l i ty  to  do  event /v iew caching ,  c lear ing /expi r ing  by  cer ta in  regular
express ions  and  repor t ing .  So  i f  you  want  to  c rea te  your  own cache  implementa t ion  for  ColdBox appl ica t ions ,  then  i t  mus t  adhere  to  th i s  cont rac t .  

C r e a t i n g  C a c h e B o x

CacheBox i s  the  core  f ramework  you need  to  ins tan t ia te  in  order  to  work  wi th  caching  in  your  appl ica t ion .  You can  ins tant ia te  i t  wi th  a  CacheBoxConfig object  that  wi l l  hold  a l l  of  your  caching conf igurat ions .  To conf igure  the  l ibrary  you can e i ther  do i t
programmat ica l ly  or  v ia  an  xml  f i le ,  the  choice  i s  yours .  Af ter  the  l ibrary  i s  ins tant ia ted  and conf igured  you can  ask  f rom i t  a  named cache  provider ,  or  in terac t  wi th  the  caches .  By defaul t ,  CacheBox can be  s tar ted  wi th  no  conf igura t ion  and i t  wi l l  conf igure  i t se l f
wi th  the  defaul t  conf igura t ion  tha t  i s  sh ipped wi th  CacheBox tha t  can  be  found in  the  fo l lowing locat ion:  

/coldbox/system/cache/config/DefaultConfiguration.cfc
or
/cachebox/system/cache/config/DefaultConfiguration.cfc

The defaul t  conf igurat ion is  the  fol lowing:  

function configure(){
 // The CacheBox configuration structure DSL
 cacheBox = {
  // LogBox Configuration file
  logBoxConfig = "coldbox.system.cache.config.LogBox", 
  
  // Scope registration, automatically register the cachebox factory instance on any CF scope
  // By default it registers itself on application scope
  scopeRegistration = {
   enabled = true,
   scope   = "application", // valid CF scope
   key  = "cacheBox"
  },
  
  // The defaultCache has an implicit name of "default" which is a reserved cache name
  // It also has a default provider of cachebox which cannot be changed.
  // All timeouts are in minutes
  // Please note that each object store could have more configuration properties
  defaultCache = {
   objectDefaultTimeout = 60,
   objectDefaultLastAccessTimeout = 30,
   useLastAccessTimeouts = true,
   reapFrequency = 2,
   freeMemoryPercentageThreshold = 0,
   evictionPolicy = "LRU",
   evictCount = 1,
   maxObjects = 200,
   // Our default store is the concurrent soft reference
   objectStore = "ConcurrentSoftReferenceStore",
   // This switches the internal provider from normal cacheBox to coldbox enabled cachebox
   coldboxEnabled = false
  },
  
  // Register all the custom named caches you like here
  caches = {},  
  // Register all event listeners here, they are created in the specified order
  listeners = []  
 };
} 

I f  you are  us ing CacheBox wi thin  a  ColdBox appl ica t ion you do not  need to  worry  about  crea t ing or  even conf igur ing the  f ramework,  as  ColdBox ships  a l ready wi th  a  defaul t  conf igura t ion for  ColdBox appl ica t ions .  However ,  you a lso  have fu l l  control  of
conf igur ing CacheBox at  your  appl icat ion level  (Please  see  the  coldbox appl icat ion conf igurat ion sect ion) .  The defaul t  conf igurat ion for  a  ColdBox appl icat ion can be  found in  the  fol lowing locat ion:  

/coldbox/system/web/config/CacheBox.cfc

In  summary ,  CacheBox has  two modes  o f  opera t ion :  

S t a n d a l o n e  F r a m e w o r k  
ColdBox Applicat ion 

I f  you  have  downloaded  CacheBox  as  a  s t anda lone  f r amework ,  then  p lease  make  su re  you  use  the  co r rec t  namespace  pa th  (cachebox . sys tem) .  Also ,  once  you  crea te  CacheBox make  sure  tha t  you  pers i s t  i t  somewhere ,  e i ther  in  Appl ica t ion  scope  or  any  o ther  scope
or  a  dependency  in jec t ion  con tex t  (WireBox) .  ColdBox appl ica t ion  users  a l ready have  an  ins tance  of  CacheBox crea ted  for  you in  every  appl ica t ion  and i t  i s  s tored  in  the  main  appl ica t ion  cont ro l ler  and can be  re t r ieved v ia  the  fo l lowing funct ion:  

// Get a reference to CacheBox
controller.getCacheBox();

// Get a reference to the default cache provider
controller.getColdboxOCM() or getColdboxOCM()

// Get a reference to a named cache provider
controller.getColdboxOCM("template") or getColdboxOCM("template")

N o t e:  Mos t  o f  the  examples  shown in  th i s  documenta t ion  re fe r  the  defau l t  f ramework  namespace  o f  co ldbox . sys t em .  However ,  i f  you  a re  us ing  CacheBox as  a  s t anda lone  f ramework ,  then  the  namespace  to  use  i s  cachebox . sys tem.  Happy Coding!  

C r e a t i n g  C a c h e B o x  E x a m p l e s 
Le t ' s  s ta r t  wi th  the  s imples t  example  of  them a l l  which  i s  jus t  c rea t ing  CacheBox wi th  the  defaul t  conf igura t ion .  The  res t  of  the  samples  show di f ferent  conf igura t ion  opt ions :  

import cachebox.system.cache.*;

// create cachebox
cachebox = new CacheFactory();
// get the default cache
cache = cachebox.getDefaultCache();
// set a value in cache, with 60 minute timeout and 20 minute idle timeout.
cache.set("MyValue", {name="Luis Majano", awesome=true, cacheWeirdo=true}, 60,20);

Here  a re  some  more  conf igu ra t ion  samples :  

// Create CacheBox with default configuration
cacheBox = createObject("component","cachebox.system.cache.CacheFactory").init();

// Create the config object with an XML configuration file
config = createObject("component","cachebox.system.cache.config.CacheBoxConfig").init(expandPath('cachebox.xml'));
// Create CacheBox instance
cacheBox = createObject("component","cachebox.system.cache.CacheFactory").init(config);

// Create the config object as a CacheBox DSL Simple CFC
dataCFC = createObject("component","MyCacheBoxConfig");
config = createObject("component","cachebox.system.cache.config.CacheBoxConfig").init(CFCConfig=dataCFC);
// Create CacheBox instance
cacheBox = createObject("component","cachebox.system.cache.CacheFactory").init(config);

// Create the config object as a CacheBox DSL Simple CFC path only
config = createObject("component","cachebox.system.cache.config.CacheBoxConfig").init(CFCConfigPath="MyCacheBoxConfig");
// Create CacheBox instance
cacheBox = createObject("component","cachebox.system.cache.CacheFactory").init(config);

// Create CacheBoxConfig, call configuration methods on it and then create the factory
config = createObject("component","cachebox.system.cache.config.CacheBoxConfig").init();
// Configure programmatically: You can chain methods, woot!
config.scopeRegistration(true,"application").default(objectStore="DiskStore",maxObject=200);
// Create CacheBox instance
cacheBox = createObject("component","cachebox.system.cache.CacheFactory").init(config);

C o m m o n  C a c h e F a c t o r y  M e t h o d s

Here  i s  a  l i s t  of  some of  the  most  common methods  you can  use  to  in terac t  wi th  CacheBox.  For  fu l l  de ta i l s ,  p lease  v iew the  online API Docs 

a d d C a c h e ( a n y < I C a c h e P r o v i d e r >  c a c h e )  

Regis te r  a  new ins tan t i a ted  cache  wi th  th i s  cache  fac to ry  

a d d D e f a u l t C a c h e ( s t r i n g  n a m e )  

Add a  defaul t  named cache  to  our  reg is t ry ,  c rea te  i t ,  conf ig  i t ,  reg is te r  i t  and  re turn  i t  o f  type :  cachebox 

c l e a r A l l ( )  

Clears  a l l  the  e lements  in  a l l  the  reg i s te red  caches  wi thou t  de- reg i s t ra t ions  

c o n f i g u r e ( C a c h e B o x C o n f i g  c o n f i g )  

Configure  the  cache  fac tory  for  opera t ion ,  ca l led  by the  in i t ( )  

e x p i r e A l l ( )  

Expi res  a l l  the  e lements  in  a l l  the  reg i s te red  caches  wi thout  de- reg i s t ra t ions  

g e t C a c h e ( s t r i n g  n a m e )  

Get  a  re fe rence  to  a  reg i s te red  cache  in  th i s  f ac to ry  

g e t D e f a u l t C a c h e ( )  

Page  5  o f  14  

ColdBox Platform Wiki  -  May 17,  2012 at  3:55:04 PM UTC 

http://wiki.coldbox.org/wiki/WireBox.cfm
http://coldbox.org/documents/api/CacheBoxDocs-1.0/


Get  the  defau l t  cache  prov ider  o f  type  cachebox  

r e a p A l l ( )  

A nice  way to  ca l l  reap  on  a l l  reg is te red  caches  

r e m o v e C a c h e ( s t r i n g  n a m e )  

Try  to  remove  a  named cache  f rom th i s  fac tory  

r e p l a c e C a c h e ( a n y < I C a c h e P r o v i d e r >  c a c h e ,  a n y < I C a c h e P r o v i d e r >  d e c o r a t e d C a c h e )  

Rep lace  a  r eg i s t e r ed  named  cache  w i th  a  new deco ra t ed  cache  o f  t he  s ame  name  

s h u t d o w n ( )  

Recurs ive ly  sends  shu tdown commands  to  a l l  r eg i s t e red  caches  and  c leans  up  in  p repa ra t ion  fo r  shu tdown 

C o m m o n  O p e r a t i o n  E x a m p l e s  

// Add another default cache type but with the name FunkyCache
funkyCache = cachebox.addDefaultCache("FunkyCache");
// Add some elements to funky Cache
funkyCache.set("Myentry",now(),"20");

// Get a reference to a named cache
cfCache = cacheBox.getCache("CFCache");

// Get a reference to the default named cache
cache = cacheBox.getDefaultCache();

// Remove our funky cache no longer needed
cacheBox.removeCache("FunkyCache");

// Create a new cache a replace a cache, the MyFunkyFunkyCache implements ICacheProvider
newCache = new MyFunkyFunkyCache({maxObjects=200,timeout=30});
// replace the CFCache with this one
cacheBox.replaceCache( "CFCache", newCache );

// Add a new cache to cachebox programmatically
newCache = new MyFunkyFunkyCache("FunkynessCache", {maxObjects=200,timeout=30});
cacheBox.addCache( newCache );

// Send a shutdown command to cachebox
cachebox.shutdown();

I m p o r t a n t:  Remember  tha t  some of  the  CacheBox methods  announce  even ts .  So  p lease  see  our  even t  model  sec t ion  to  see  what  k ind  of  even ts  you  can  l i s ten  to  when  work ing  wi th  CacheBox.  

C a c h e  C l e a n u p / R e a p i n g

I f  you are  us ing  CacheBox wi th in  a  ColdBox appl ica t ion ,  ColdBox is  in  charge  of  emi t t ing  reaping or  c leanup reques ts  to  the  CacheBox fac tory .  However ,  i f  you are  us ing  the  s tandalone  vers ion  of  the  cache ,  then  you wi l l  need to  emi t  th is  command yourse l f  in  the
des i red  execu t ion  po in t .  We would  sugges t  to  do  th i s  on  every  reques t .  Th i s  does  no t  mean  tha t  the  reques t  execu tes  every  t ime ,  i t  means  tha t  the  t r igger  i s  made  and  i f  the  reap ing  t ime  has  been  e lapsed ,  then  the  caches  c lean  themse lves  (CacheBox Prov iders
Only!):  

cachebox.reapAll();

That ' s  i t !  Just  cal l  on the  reapAll() method  and  th i s  wi l l  make  sure  tha t  your  caches  c lean  themselves  accord ing  to  the  reap ing  f requency  se lec ted  in  your  conf igura t ion  f i l e .  

I m p o r t a n t:  Reaping  f requency  and  c leanup only  appl ies  to  the  CacheBox Provider .  

C a c h e B o x  C o n f i g u r a t i o n

Let ' s  de lve  deeper  in to  the  rabb i t  ho le  and  explore  how to  conf igure  th i s  bad  boy .  There  a re  th ree  approaches  to  conf igur ing  CacheBox:  two programmat ica l ly  and  one  v ia  XML.  Our  p re fe rence  i s  the  p rogrammat ic  approach  v ia  a  s imple  da ta  CFC tha t  can
encapsu la te  the  CacheBox conf igura t ion  in  one  s ing le  component .  However ,  a t  the  end  of  the  day  a l l  conf igura t ion  approaches  wi l l  use  the  CacheBoxConfig ob jec t ' s  methods  in  some manner .  This  i s  the  CFC tha t  you wi l l  use  to  conf igure  CacheBox and i t s
cons t ruc tor  can  be  ca l l ed  wi th  the  fo l lowing  op t iona l  a rguments  which  de te rmines  your  conf igura t ion  approach :  

n o n e -  Means  you wi l l  be  us ing  the  CFCs methods  for  conf igura t ion  
X M L C o n f i g -  The absolute  path  to  the  XML configurat ion f i le  
C F C C o n f i g -  The  objec t  re fe rence  to  the  s imple  da ta  CFC tha t  conta ins  the  CacheBox DSL 
C F C C o n f i g P a t h -  The  ins tan t ia t ion  pa th  of  the  s imple  da ta  CFC tha t  conta ins  the  CacheBox DSL 

No mat te r  what  conf igura t ion  you dec ide  to  use ,  you  wi l l  a lways  have  to  ins tan t ia te  CacheBox wi th  a  CacheBoxConfig object  of  type:  coldbox.system.cache.config.CacheBoxConfig.  However ,  you have  the  opt ion  of  e i ther  working  wi th  th is  CFC di rec t ly  or  c rea t ing  a
more  por tab le  conf igura t ion .  This  por tab le  conf igura t ion  we denote  as  a  s imple  da ta  CFC tha t  conta ins  the  CacheBox conf igura t ion  da ta  tha t  represents  our  CacheBox DSL (Domain  Spec i f ic  Language) .  This  DSL is  exac t ly  the  same i f  you  are  us ing  CacheBox
standalone or  in  any ColdBox appl icat ion,  so  i t  def ini te ly  has  i t s  benef i ts .  

Tip: P lease  note  tha t  you  have  fu l l  access  to  the  running  CacheBox 's  conf igura t ion  objec t  or  even  a  spec i f ic  cache ' s  conf igura t ion  s t ruc ture .  Therefore ,  you  can  eas i ly  change  the  conf igura t ion  se t t ings  for  a  cache  or  CacheBox dynamica l ly  a t  run t ime.  

C a c h e B o x  D S L

In  o rder  to  c rea te  a  s imple  da ta  CFC,  jus t  c rea te  a  new CFC wi th  one  requ i red  method  on  i t  ca l l ed  configure().  This  i s  where  you  wi l l  def ine  the  caching  conf igura t ion  da ta  s t ruc ture  in  a  s t ruc ture  ca l led  c a c h e B o x i n  the  variables s cope :  

**
* A CacheBox configuration data object
*/
component{

 function configure(){
  cacheBox = {
  
  };
 } 
}

T h e  c a c h e B o x s t ruc ture  can  be  conf igured  wi th  the  fo l lowing  keys :  

K e y T y p e R e q u i r e d  D e f a u l t  D e s c r i p t i o n 

l o g B o x C o n f i g s t r i n g  fa l se  coldbox.system.cache.config.LogBox The instant ia t ion or  locat ion of  a  LogBox configurat ion f i le .  This  is  only for  s tandalone operat ion.  

s c o p e R e g i s t r a t i o n  s t r u c t  f a l se  { e n a b l e d = t r u e , s c o p e = a p p l i c a t i o n , k e y = c a c h e B o x }  A s t ruc ture  tha t  enab les  scope  reg is t ra t ion  of  the  CacheBox fac tory  in  e i ther  server, cluster, application or session s cope .  

d e f a u l t C a c h e  s t r u c t  t r u e  --- The conf igura t ion of  the  defaul t  cache which wi l l  have  an  impl ic i t  name of  d e f a u l t which  i s  a  reserved  cache  name.  I t  a l so  has  a  defau l t  p rovider  of  CacheBox
which  canno t  be  changed .  

c a c h e s s t r u c t  f a l se  { }  A s t ruc tu re  where  you  can  c rea te  more  named  caches  fo r  usage  in  your  CacheBox  fac to ry .  

l i s t e n e r s a r r a y  fa l se  []  An ar ray  tha t  wi l l  hold  a l l  the  l i s teners  you want  to  conf igure  a t  s tar tup  t ime for  your  CacheBox ins tance .  I f  you are  running CacheBox wi th in  a  ColdBox
appl ica t ion ,  th i s  i t em i s  no t  necessary  as  you  can  reg is te r  them via  the  main  ColdBox in te rceptors  sec t ion .  

L o g B o x C o n f i g

T h e  L o g B o x C o n f i g  e lement  i s  used  only  in  s tandalone  mode of  opera t ion  and te l l s  CacheBox what  conf igura t ion  f i le  to  load  in to  LogBox.  LogBox is  an  enterpr ise  ColdFusion logging l ibrary  tha t  i s  par t  of  the  ColdBox Pla t form.  This  way,  you have  granular
cont ro l  of  how CacheBox and i t s  reg is te red  caches  wi l l  be  producing  logging  and debugging da ta .  I f  you do  not  spec i fy  a  loca t ion  for  a  cus tom LogBox conf igurat ion f i le ,  then CacheBox wil l  ins tant ia te  LogBox with  i t s  own defaul t  conf igurat ion f i le  located a t :  

coldbox.system.cache.config.LogBox.cfc
OR
cachebox.system.cache.config.LogBox.cfc

Example :  

// The CacheBox configuration structure DSL
cacheBox = {
 logBoxConfig = "myapp.config.MyLogBoxConfig", 
};

S c o p e  R e g i s t r a t i o n

CacheBox has  a  n i f ty  l i t t le  fea ture  tha t  enables  i t se l f  to  leech onto  a  speci f ic  scope in  memory.  I t  bas ica l ly  can  auto-regis ter  i t se l f  in  your  environment  wi th  no fur ther  need for  pers is tence  or  jus t  to  expand i t s  locat ion .  By defaul t  CacheBox regis ters  i t se l f  in
a p p l i c a t i o n scope wi th  a  key of  cacheBox,  bu t  you  have  comple te  cont ro l  on  how the  scope  reg is t ra t ion  should  work .  

C u s t o m i z a b l e  K e y s:  

K e y T y p e R e q u i r e d  D e f a u l t  D e s c r i p t i o n 

e n a b l e d b o o l e a n  fa l se  t r u e  Enab le  scope  r eg i s t r a t ion  

s c o p e  s t r i n g  fa l se  application The  ColdFus ion  scope  to  pers i s t  on  

k e y  s t r i n g  fa l se  cacheBox The  name of  the  key  in  the  ColdFus ion  scope  to  pers i s t  on  

Example :  

// The CacheBox configuration structure DSL
cacheBox = {
 scopeRegistration = {
  enabled = true,
  scope   = "application",
  key  = "cacheBox"
 },
};

D e f a u l t  C a c h e

T h e  defaultCache e lement  i s  in  i t se l f  a  s t ruc ture  of  conf igura t ion  da ta  for  the  d e f a u l t cache  provider  of  type  coldbox.system.cache.providers.CacheBoxProvider.  This  i s  a  reserved  cache  name and  i t  i s  MANDATORY t o  dec la re  and  i t s  name  o r  type  canno t  be
changed.  However ,  i f  you are  us ing CacheBox within  a  ColdBox appl icat ion,  the  provider  wi l l  swi tch i t se l f  to  coldbox.system.cache.providers.CacheBoxColdBoxProvider  by  us ing  the  c o l d b o x E n a b l e d key .  So  le t ' s  see  the  conf igura t ion  keys  for  our  defaul t  cache .  

D e f a u l t  C a c h e  P r o p e r t i e s : 

K e y T y p e R e q u i r e d  D e f a u l t  D e s c r i p t i o n 

O b j e c t D e f a u l t T i m e o u t n u m e r i c  fa l se  6 0  The defaul t  l i fespan of  an  objec t  in  minutes  

O b j e c t D e f a u l t L a s t A c c e s s T i m e o u t n u m e r i c  fa l se  3 0  The  defau l t  l as t  access  or  id le  t imeout  in  minutes  

U s e L a s t A c c e s s T i m e o u t s Boo lean  fa l se  t r u e  Use  or  no t  id le  t imeouts  

R e a p F r e q u e n c y  n u m e r i c  fa l se  2  The  de lay  in  minu tes  to  p roduce  a  cache  r eap  (Not  gua ran teed)  
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F r e e M e m o r y P e r c e n t a g e T h r e s h o l d n u m e r i c  fa l se  0  The  numer ica l  percentage  threshold  of  f ree  JVM memory to  have  avai lable  before  caching.  I f  the  JVM free  memory fa l l s  be low th is  se t t ing ,  the  cache  wi l l  run  the  evic t ion
pol ic ies  in  order  to  cache  new objec ts .  (0=Unl imi ted)  

M a x O b j e c t s n u m e r i c  fa l se  2 0 0  The  maximum number  o f  ob jec t s  fo r  the  cache  

E v i c t i o n P o l i c y 
s t r i n g  o r
p a t h  fa l se  LRU 

The evict ion pol icy a lgor i thm class  to  use .  ColdBox ships  with  
L F U (Leas t  F requen t ly  Used)  
L R U  (Leas t  Recent ly  Used)  
FIFO (Fi rs t  In  Firs t  Out)  

You can  a lso  bui ld  your  own and pass  the  ins tan t ia t ion  pa th  in  th is  se t t ing  

E v i c t C o u n t  n u m e r i c  fa l se  1  The  number  of  objec ts  to  ev ic t  once  an  execut ion  of  the  pol icy  i s  reques ted .  You can  increase  th is  to  make  your  ev ic t ions  more  aggress ive  

o b j e c t S t o r e  s t r i n g  fa l se  ConcurrentStore  

The object  s tore  to  use  for  caching objects .  ColdBox ships  wi th  the  fo l lowing object  s tores :  
C o n c u r r e n t S t o r e  -  Uses  concur ren t  hashmaps  fo r  i nc reased  pe r fo rmance  
C o n c u r r e n t S o f t R e f e r e n c e S t o r e -  Concurrent  hashmaps  p lus  java  sof t  re ferences  for  JVM memory sens i t iv i ty  
D i s k S t o r e -  Uses  a  physical  disk locat ion for  caching (Uses  java ser ia l izat ion for  complex objects)  
J D B C S t o r e -  Uses  a  JDBC datasource  for  caching (Uses  java ser ia l iza t ion for  complex objects)  

You can  a lso  bui ld  your  own and pass  the  ins tan t ia t ion  pa th  in  th is  se t t ing .  

C o l d b o x E n a b l e d Boo lean  fa l se  fa l se  A f lag  tha t  swi tches  on/off  the  usage  of  e i ther  a  p la in  vani l la  CacheBox provider  or  a  ColdBox enhanced provider .  This  must  be  t rue  when used wi th in  a  ColdBox
appl ica t ion and i t  appl ies  for  the  defaul t  cache ONLY. 

I m p o r t a n t :  P lease  no te  tha t  each  ob jec t  s to re  could  have  more  conf igura t ion  proper t ies  tha t  you  wi l l  need  to  add  to  the  conf igura t ion  s t ruc ture .  To  f ind  ou t  about  these  ex t ra  conf igura t ion  proper t ies ,  p lease  see  the  Objec t  S tore ' s  sec t ion .  

Example :  

// The CacheBox configuration structure DSL
cacheBox = {
 // Please note that each object store could have more configuration properties
 defaultCache = {
  objectDefaultTimeout = 60,
  objectDefaultLastAccessTimeout = 30,
  useLastAccessTimeouts = true,
  reapFrequency = 2,
  freeMemoryPercentageThreshold = 0,
  evictionPolicy = "LRU",
  evictCount = 1,
  maxObjects = 200,
  // Our default store is the concurrent soft reference
  objectStore = "ConcurrentSoftReferenceStore",
  // This switches the internal provider from normal cacheBox to coldbox enabled cachebox
  coldboxEnabled = false
 },
};

C a c h e s

T h e  caches e lement  i s  in  i t se l f  a  s t ruc ture  of  conf igura t ion  da ta  for  aggrega t ing  named cache  providers  of  ANY type .  The  key  i s  the  unique  name of  the  cache  to  aggrega te  under  th i s  CacheBox ins tance .  The  va lue  should  be  a  s t ruc ture  wi th  the  fo l lowing  keys :  

K e y T y p e R e q u i r e d  D e f a u l t  D e s c r i p t i o n 

p r o v i d e r s t r i n g  t r u e  --- The  ins tan t i a t ion  pa th  o f  the  cache  tha t  mus t  implement  our  ICacheProvider in te r face .  

p r o p e r t i e s s t r u c t  f a l se  { }  A s t ruc ture  of  name-va lue  pa i r s  of  conf igura t ion  da ta  for  the  cache  to  dec la re .  

Example :  

// Register all the custom named caches you like here
caches = {
 sampleCache1 = {
  provider="coldbox.system.cache.providers.CacheBoxProvider",
  properties = {
   objectDefaultTimeout="20",
   useLastAccessTimeouts="false",
   reapFrequency="1",
   evictionPolicy="LFU",
   evictCount="1",
   maxObjects="100",
   objectStore="ConcurrentSoftReferenceStore"
  }
 },
 sampleCache2 = {
  provider = "coldbox.system.cache.providers.CFColdboxProvider"
 }
},

L i s t e n e r s

This  i s  an  ar ray  of  s t ructures  that  you wi l l  use  to  def ine  cache l i s teners .  This  i s  exact ly  the  same as  i f  you would  be  declar ing ColdBox I n t e r c e p t o r s,  so  order  i s  very  impor tan t .  The  order  of  dec la ra t ion  i s  the  order  tha t  they  a re  reg is te red  in to  the i r  spec i f ic
l i s ten ing  events  and  a l so  the  order  in  which  they  f i re .  The  keys  to  dec la re  for  each  s t ruc ture  a re :  

K e y T y p e R e q u i r e d  D e f a u l t  D e s c r i p t i o n 

c l a s s i n s t an t i a t ion  pa th  t r u e  --- The  ins tan t ia t ion  pa th  of  the  l i s tener  ob jec t  to  reg is te r  

n a m e s t r i n g  fa l se  l is tLast(class," .")  The  unique  name used  for  th is  l i s tener  for  reg is t ra t ion  purposes .  I f  no  name i s  provided ,  then  we wi l l  use  the  las t  par t  of  the  ins tan t ia t ion  pa th ,  which  i s  usua l ly  the  f i lename.  

p r o p e r t i e s s t r u c t  f a l se  { }  A s t ruc ture  of  name-va lue  pa i rs  of  conf igura t ion  da ta  for  the  l i s tener  dec lared .  

C a c h e B o x  C o n f i g  O b j e c t

The previous  CacheBox DSL is  a  grea t  way to  conf igure  CacheBox as  i t  i s  very  por table .  However ,  you can  a lso  conf igure  CacheBox by ca l l ing  methods  on  the  CacheBoxConfig ob jec t ,  which  i s  exac t ly  what  we  do  when we read  the  CacheBox DSL.  Below are  the
main  methods  used  for  conf igur ing  CacheBox which  match  exact ly  to  the  DSL i tems,  so  p lease  refer  to  the  DSL i tems for  def in i t ions  and se t t ings .  Also ,  for  a l l  the  methods  in  th is  objec t ,  check out  the  API Docs 

i n i t ( [ s t r i n g  X M L C o n f i g =] ,  [any CFCConfig] ,  [s tr ing CFCConfigPath]) 

The  cons t ruc to r  

c a c h e ( s t r i n g  n a m e ,  [ s t r i n g  p r o v i d e r =] ,  [ s t ruc t  p roper t i e s= { } ] )  

Add a  new cache  conf igura t ion  

d e f a u l t C a c h e ( [ n u m e r i c  o b j e c t D e f a u l t T i m e o u t = ] ,  [ n u m e r i c  o b j e c t D e f a u l t L a s t A c c e s s T i m e o u t = ] ,  [ n u m e r i c  r e a p F r e q u e n c y = ] ,  [ n u m e r i c  m a x O b j e c t s = ] ,  [ n u m e r i c  f r e e M e m o r y P e r c e n t a g e T h r e s h o l d = ] ,  [ b o o l e a n  u s e L a s t A c c e s s T i m e o u t s = ] ,
[ s t r i n g  e v i c t i o n P o l i c y = ] ,  [ n u m e r i c  e v i c t C o u n t = ] ,  [ s t r i n g  o b j e c t S t o r e = ] ,  [ b o o l e a n  c o l d b o x E n a b l e d = ] )  

Add a  defau l t  cache  conf igura t ion  

l i s t e n e r ( s t r i n g  c l a s s ,  [ s t r u c t  p r o p e r t i e s = { } ] ,  [ s t r i n g  n a m e =]) 

Add a  new l i s tener  conf igura t ion  

l o g B o x C o n f i g ( s t r i n g  c o n f i g ) 

Se t  the  logBox Conf igura t ion  pa th  to  use  

r e s e t ( ) 

Rese t  the  en t i r e  conf igura t ion  

s c o p e R e g i s t r a t i o n ( [ b o o l e a n  e n a b l e d = ' f a l s e ' ] ,  [ s t r i n g  s c o p e = ' a p p l i c a t i o n ' ] ,  [ s t r i n g  k e y = ' c a c h e b o x ' ] ) 

Use  to  def ine  cachebox  fac tory  scope  reg i s t ra t ion  

C o d e  E x a m p l e s:  

config = createObject("component","cacheBox.system.cache.config.CacheBoxConfig").init();

// logbox config & scope chained, yes you can chain any method
config.logBoxConfig("MyLogBox.xml").scopeRegistration(true,"application","cacheBox");

// default cache
config.default(maxObjects=500,evictCount=5,objectDefaultTimeout=30);

// Caches
config.cache("ehCache","caches.ehCacheProvider",{configFile="ehCache.xml"}).
 cache("template","cachebox.system.cache.providers.CacheBoxProvider");

// Listeners
config.listener("myapp.model.MyListener","FunkyListener",{}); 

X M L  C o n f i g u r a t i o n

You can also configure CacheBox with an XML fi le .  All  you need to  do is  create  a  CacheBox XML fi le  and instant ia te  the config object  with the locat ion of  such config f i le :  

config = createObject("component","coldbox.system.cache.config.CacheBoxConfig").init(expandPath("/config/cacheBox.xml"));

However ,  i f  you have your  XML in  a  var iable  a l ready,  maybe you read i t  f rom a  database  or  o ther  locat ion,  you can s t i l l  use  i t  by  cal l ing the  conf ig  object ' s  parseAndLoad() m e t h o d .  

//Get the xml document from somewhere.
xmlDoc = dbService().getCacheBoxConfig();
//create the CacheBox config object
config = createObject("component","coldbox.system.cache.config.CacheBoxConfig").init();
config.parseAndLoad(xmlDoc);

S a m p l e  cacheBox.xml file: 

<?xml version="1.0" encoding="UTF-8"?>
<CacheBox xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
 xsi:noNamespaceSchemaLocation="http://www.coldbox.org/schema/CacheBoxConfig_1.0.xsd">
 
 <-- < The LogBox Configuration File to Use -->
 <LogBoxConfig>coldbox.system.cache.config.LogBoxConfig</LogBoxConfig>
 
 <-- <Scope Registration -->
 <ScopeRegistration enabled="true" scope="server" key="cachebox1" />
 
 <-- <The defaultCache has an implicit name "default" which is a reserved cache name
   It also has a default provider of cachebox which cannot be changed.
   All timeouts are in minutes -->
 <DefaultConfiguration 
  objectDefaultTimeout="60"
  objectDefaultLastAccessTimeout="30"
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  useLastAccessTimeouts="true"
  reapFrequency="2"
  freeMemoryPercentageThreshold="0"
  evictionPolicy="LRU"
  evictCount="1"
  maxObjects="100"
  objectStore="ConcurrentSoftReferenceStore"
  coldboxEnabled="true" />
  
 <-- < Register all the named caches below -->
 <Cache name="SampleCache1" provider="coldbox.system.cache.providers.CacheBoxProvider">
  <Properties 
   objectDefaultTimeout="20"
   useLastAccessTimeouts="false"
   reapFrequency="1"
   evictionPolicy="LFU"
   evictCount="1"
   maxObjects="100"
   objectStore="ConcurrentSoftReferenceStore" />
 </Cache>
 <Cache name="sampleCache2" provider="coldbox.system.cache.providers.CacheBoxProvider">
  <Properties maxObjects="500"
     evictionPolicy="FIFO" />
 </Cache>
 
 <-- < Register cache listeners -->
 <CacheListeners>
  <Listener class="test.path.Listner" name="SampleListner">
   <Property name=""></Property>
  </Listener>
 </CacheListeners>
 
</CacheBox>

As you  can  see  the  XML e lements  t rans la te  to  the  CacheBox DSL e lements ,  so  p lease  re fe r  to  them for  the i r  meaning .  The  roo t  e lement  mus t  be  <CacheBox> wi th  the  fol lowing chi ld  e lements :  

<LogBoxConfig> :  The locat ion of  the LogBox configurat ion f i le .  
<ScopeRegistration> :  The  scope  regis t ra t ion  for  the  fac tory  

@scope :  The  ColdFusion scope  
@key :  The key in  the  scope 
@enabled :  True /Fa lse  to  enab le  reg i s t ra t ion  

<DefaultConfiguration> :  The defaul t  r ese rved  cache  conf igura t ion .  Al l  a t t r ibu tes  match  the  CacheBox DSL defau l t  cache  proper t ies .  
@objectDefaultTimeout  
@objectDefaultLastAccessTimeout  
@useLastAccessTimeouts 
@reapFrequency 
@freeMemoryPercentageThreshold 
@evictionPolicy  
@evictCount 
@maxObjects 
@objectStore 
@coldboxEnabled 

<Cache> :  A cache  conf igura t ion ,  you can have  as  many as  you l ike  of  these  e lements .  They a lso  match  exact ly  to  the  caches e lement  in  the  CacheBox DSL.  
@name :  Manda to ry  un ique  name  fo r  the  cache .  
@provider  :  The c lass  of  the  provider  
<Properties> :  Opt ional  ch i ld  e lement  tha t  you  can  use  to  conf igure  the  name-value  pa i rs  of  conf igura t ion  proper t ies  for  the  cache .  Each  proper ty  i s  an  a t t r ibute  of  th i s  XML e lement .  

<CacheListeners>  :  A conta iner  e lement  for  a l l  the  cache  l i s teners  to  reg is te r  
<Listener> :  A l i s tener  declara t ion 

@class :  The  ins tant ia t ion  c lass  
@name :  The  unique  name of  the  l i s tener ,  no t  mandatory ,  defau l t s  to  the  f i l ename in  the  class a t t r i b u t e  
<Property>  :  0  or  more  conf igura t ion  proper t ies  for  the  l i s tener  

@name :  Name of  the  p roper ty  
XMLValue :  The value  of  the  XML element  i s  the  value  of  the  proper ty .  

To make th is  XML conf igura t ion eas ier ,  CacheBox comes wi th  i t s  own XML Schema that  can be  found in  the  fo l lowing locat ion:  

/coldbox/system/cache/config/CacheBoxConfig.xsd
or
/cachebox/system/cache/config/CacheBoxConfig.xsd
or 
http://www.coldbox.org/schema/CacheBoxConfig_1.0.xsd

You can a lso  add the  locat ion to  your  XML header  so  your  IDE can give  you in t rospect ion and val idat ion:  

<?xml version="1.0" encoding="UTF-8"?>
<CacheBox xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
 xsi:noNamespaceSchemaLocation="http://www.coldbox.org/schema/CacheBoxConfig_1.0.xsd">
 
</CacheBox>

N o t e:  P lease  note  the  vers ion  ident i f ie r  in  the  on l ine  schema,  make  sure  you  have  the  cor rec t  vers ion  when us ing  wi th in  an  IDE.  

C o l d B o x  A p p l i c a t i o n  C o n f i g u r a t i o n

Every ColdBox appl ica t ion can use  CacheBox wi thout  any ext ra  creat ion or  conf igura t ion.  By defaul t ,  every  ColdBox appl ica t ion is  conf igured wi th  a  CacheBox ins tance  us ing the  conf igura t ion f i le  found in :  

/coldbox/system/web/config/CacheBox

The contents  of  th is  conf igurat ion CFC is  the  fol lowing:  

function configure(){
 // The CacheBox configuration structure DSL
 cacheBox = {
  // LogBox config already in coldbox app, not needed
  // logBoxConfig = "coldbox.system.web.config.LogBox", 
  
  // The defaultCache has an implicit name "default" which is a reserved cache name
  // It also has a default provider of cachebox which cannot be changed.
  // All timeouts are in minutes
  defaultCache = {
   objectDefaultTimeout = 120, //two hours default
   objectDefaultLastAccessTimeout = 30, //30 minutes idle time
   useLastAccessTimeouts = true,
   reapFrequency = 2,
   freeMemoryPercentageThreshold = 0,
   evictionPolicy = "LRU",
   evictCount = 1,
   maxObjects = 300,
   objectStore = "ConcurrentStore", //guaranteed objects
   coldboxEnabled = true
  },
  
  // Register all the custom named caches you like here
  caches = {
   // Named cache for all coldbox event and view template caching
   template = {
    provider = "coldbox.system.cache.providers.CacheBoxColdBoxProvider",
    properties = {
     objectDefaultTimeout = 120,
     objectDefaultLastAccessTimeout = 30,
     useLastAccessTimeouts = true,
     reapFrequency = 2,
     freeMemoryPercentageThreshold = 0,
     evictionPolicy = "LRU",
     evictCount = 2,
     maxObjects = 300,
     objectStore = "ConcurrentSoftReferenceStore" //memory sensitive
    }
   }  
  }  
 };
} 

This  conf igura t ion f i le  conf igures  CacheBox wi th  two caches :  defaul t  and template.  The  defaul t  cache  i s  used  for  pers i s tence  for  handle rs ,  p lug ins ,  in te rcep tors ,  and  model  ob jec t s .  The  t empla te cache  i s  used  for  event  caching  and  v iew f ragment  caching .  I t  i s  a l so
impor t an t  t o  no t e  t ha t  t he  t empla te c a c h e  u s e s  t h e  ConcurrentSoftReferenceStore for  i t s  objects .  This  means  that  even/view caching is  subject  to  avai lable  memory via  the  JVM, a  memory sens i t ive  cache.  This  i s  essent ia l  as  you could  have lo ts  of  events  being
cached  and  you  want  to  be  cons idera te  wi th  memory  concerns .  I t  i s  a l so  l imi ted  to  300  objec t s .  

Now,  th is  i s  a l l  n ice  and dandy,  but  what  i f  I  want  to  conf igure  CacheBox "MY WAY!!"?  Wel l ,  don ' t  shout ,  we are  jus t  get t ing there .  There  are  several  ways  you can conf igure  CacheBox f rom within  your  appl icat ions ,  so  chose  wisely .  

P r o g r a m m a t i c  C o n f i g u r a t i o n

ColdBox 3 .0 .0  and above a l lows for  a  programmat ic  approach v ia  the  ColdBox conf igura t ion  objec t .  So  le t ' s  look a t  how the  f ramework loader  looks  a t  your  conf igura t ion  for  CacheBox conf igura t ion  deta i l s :  

I s  t h e r e  a  C a c h e B o x  D S L  va r iab le  def ined  in  the  conf igura t ion  s t ruc ture?  
F a l s e:  

Does  a  CacheBox.cfc exis t  in  the  appl icat ion 's  conf ig  folder?  
T r u e :  Use  tha t  CFC by convent ion  to  conf igure  CacheBox 
F a l s e:  Conf igure  CacheBox wi th  defaul t  f ramework  se t t ings  found in  / co ldbox / sys t em/web /con f ig /CacheBox .c f c 

T r u e :  
Have  you  def ined  a  c o n f i g F i l e key  in  the  c a c h e B o x DSL s t ruc tu re?  

T r u e :  Then use  that  va lue  to  pass  in to  the  conf igura t ion object  so  i t  can  load CacheBox us ing that  conf igura t ion f i le  (xml  or  CFC) 
F a l s e:  The  conf igura t ion  da ta  (CacheBox DSL)  i s  going  to  be  def ined  in l ine  here  so  use  tha t  s t ruc ture  for  conf igura t ion  

N o t e : The  conf igura t ion  DSL is  exact ly  the  same as  you have  seen  in  before  wi th  the  only  d is t inc t ion  tha t  you can  add a  c o n f i g F i l e key that  can point  to  an external  conf igurat ion f i le  (XML or  CFC) 

cacheBox = {
 configFile = "mypath.config.CacheBoxConfig"
};

That ' s  i t  fo lks!  You can e i ther  wri te  in l ine  CacheBox DSL configurat ion,  use  by convent ion a  CacheBox.cfc da ta  CFC or  use  a  c o n f i g F i l e approach for  external  f i le  loading.  Pick your  poison!  

X M L

The XML approach  uses  exac t ly  the  same conf igura t ion  e lements  as  the  normal  XML conf igura t ion  f i le  bu t  wi th  one  ex t ra  e lement :  < C o n f i g F i l e >.  Th i s  se rves  the  same  purpose  as  in  the  p rogrammat ic  approach ,  where  you  have  de f ined  the  CacheBox
conf igura t ion  somewhere  and  you  are  po in t ing  to  i t  v ia  th i s  se t t ing :  

<CacheBox>
 <ConfigFile>shared.path.LogBoxConfig</ConfigFile>
</CacheBox>

Please  a l so  no te  tha t  the  app l ica t ion  loader  fo l lows  the  same approach  as  in  the  p rogrammat ic  conf igura t ion :  

I s  t h e r e  a  < C a c h e B o x > e lement  def ined  in  the  conf igura t ion?  
F a l s e:  

Does  a  CacheBox.cfc exis t  in  the  appl icat ion 's  conf ig  folder?  
T r u e :  Use  tha t  CFC by convent ion  to  conf igure  CacheBox 
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F a l s e:  Conf igure  CacheBox wi th  defaul t  f ramework  se t t ings  found in  / co ldbox / s y s t em/web /con f ig /CacheBox  
T r u e :  

Have  you  def ined  a  < C o n f i g F i l e > key  in  the  c a c h e B o x XML s t ruc ture?  
T r u e :  Then use  that  va lue  to  pass  in to  the  conf igura t ion object  so  i t  can  load CacheBox us ing that  conf igura t ion f i le  (xml  or  CFC) 
F a l s e:  The conf igurat ion data  (XML) is  going to  be  def ined inl ine  here  so  use  that  XML for  conf igurat ion 

C a c h e  P r o v i d e r s

We have  sh ipped  CacheBox wi th  severa l  CacheBox providers  tha t  you  can  use  in  your  appl ica t ions .  There  a re  bas ica l ly  two modes  of  opera t ion  for  a  CacheBox provider  and  i t  i s  a l l  de te rmined  by  the  in te r face  they  implement :  

I C a c h e P r o v i d e r  :  A  s tanda lone  cache  provider  1 .
I C o l d b o x A p p l i c a t i o n C a c h e :  A cache  provider  for  usage  by  the  ColdBox Framework  2 .

The  fo l lowing  are  the  sh ipped  providers :  

P r o v i d e r C o l d B o x  E n a b l e d R e p o r t i n g  E n a b l e d D e s c r i p t i o n 

C a c h e B o x P r o v i d e r f a l se  t r u e  Our  very  own CacheBox cach ing  eng ine  

C a c h e B o x C o l d B o x P r o v i d e r t r u e  t r u e  Our  CacheBox cach ing  eng ine  prepared  for  ColdBox appl ica t ion  usage  

C F P r o v i d e r f a l se  t r u e  A ColdFus ion  9 .0 .1  and  above  implementa t ion  

C F C o l d B o x P r o v i d e r t r u e  t r u e  A ColdBox enhanced vers ion  of  our  ColdFusion 9 .0 .1  cache  provider  

R a i l o P r o v i d e r  f a l se  t r u e  A ColdBox enhanced vers ion of  our  Rai lo  cache provider  

R a i l o C o l d B o x P r o v i d e r t r u e  t r u e  A ColdBox enhanced vers ion of  our  Rai lo  cache provider  

M o c k P r o v i d e r t r u e  fa l se  A ColdBox enhanced  cache  prov ider  tha t  can  be  used  for  mocking  or  t es t ing  

Each  prov ider  has  the  shared  func t iona l i ty  p rov ided  by  the  I C a c h e P r o v i d e r  a n d  I C o l d b o x A p p l i c a t i o n C a c h e in te r faces ,  so  I  encourage  you to  look  a t  the  CFC API Docs  for  an  in-depth  v iew of  the i r  API .  Also ,  p lease  note  tha t  each  cache  provider  implementa t ion
has  a l so  some ex t ra  methods  and  func t iona l i ty  accord ing  to  the i r  implementa t ion ,  so  p lease  check  out  the  API  docs  for  each  provider .  

C F  P r o v i d e r s

O u r  CFColdboxProvider i s  an  implementa t ion  speci f ica l ly  wr i t ten  for  Adobe ColdFusion 9 .0 .1  and beyond.  This  provider  leverages  the  E H C a c h e engine  wi th in  ColdFus ion  9  and  extends  the  na t ive  ColdFus ion  capabi l i t ies  by  ta lk ing  to  the  EHCache  sess ions  na t ive ly
via  Java .  In  th is  manner  we are  able  to  do  th ings  l ike :  

G e t  e x t e n d e d  c a c h e d  o b j e c t  m e t a d a t a  
Get  overa l l  cache  s ta t i s t ics  
Ta lk  to  t e r raco t t a  c l asses  
Do qu ie t  opera t ions  on  ge t ,  c lea r ,  and  pu t  
Check  i f  an  e lement  i s  expi red  
Do  r epor t ing  and  con ten t  r epo r t ing  
M u c h  m o r e  

P r o p e r t i e s

Each CacheBox provider  can  have  i t s  own se t  o f  conf igura t ion  proper t ies  i t  needs  for  opera t ion .  Our  CF providers  a l so  have  some:  

P r o p e r t y T y p e R e q u i r e d  D e f a u l t  D e s c r i p t i o n 

c a c h e N a m e s t r i n g  fa l se  objec t The  named cache  to  ta lk  to  v ia  ColdFus ion  cache  opera t ions .  By defaul t  we  ta lk  to  the  defaul t  ColdFus ion  objec t  cache .  

N o t e : P lease  no te  tha t  you  can  conf igure  more  than  1  CFColdboxProvider  cache  eng ine  in  your  app l ica t ions  tha t  can  ta lk  to  more  than  one  re fe renced  ColdFus ion  (EHCache)  cus tom cache .  

R a i l o  P r o v i d e r s

O u r  RailoProvider i s  an implementat ion specif ical ly  wri t ten for  Rai lo .  

P r o p e r t i e s

P r o p e r t y T y p e R e q u i r e d  D e f a u l t  D e s c r i p t i o n 

c a c h e N a m e s t r i n g  fa l se  objec t The  named cache  to  ta lk  to  v ia  Rai lo  cache  opera t ions .  By defaul t  we ta lk  to  the  defaul t  Rai lo  objec t  cache .  

M o c k  P r o v i d e r

This  provider  can be  used for  mocking capabi l i t ies  in  your  uni t  tes ts  or  any kind of  tes t  you are  performing.  I t  keeps  a  s imple  local ized cache ins ide  of  a  local  s t ructure .  I t  should  def in i te ly  not  used for  any type  of  caching a t  a l l .  

P r o p e r t i e s

N o n e 

C a c h e B o x  P r o v i d e r

The CacheBox provider  i s  our  very  own en te rpr i se  cache  implementa t ion  tha t  has  been  par t  o f  the  core  s ince  i t s  in i t i a l  baby  s tep  vers ions .  Our  caching  engine  has  matured  over  the  years  and  i t  has  been  proven  e f fec t ive ,  fas t ,  sca lab le  and  very  user  f r iendly .  In  th i s
re lease ,  we  took  a l l  our  ga ined  knowledge  and  improved  i t  cons iderab ly .  We decoupled  our  ob jec t  s to rages  and  c rea ted  a  way  to  c rea te  ob jec t  s to rages  fo r  cach ing  purposes  v ia  our  IObjectStore in te r face .  This  a l lows  us  to  ge t  c rea t ive  and  be  ab le  to  ex tend  the
caching  provider  in to  d i f fe ren t  and  c rea t ive  ob jec t  s to res .  We f ine  tuned  i t  fo r  h igh  ava i lab i l i ty ,  made  i t  much  more  sca lab le ,  and  expanded  event  cach ing  to  suppor t  mul t i -domain  hos t ing  and  so  much  more .  Here  a re  the  two implementa t ions  for  our  CacheBox
prov ide r :  

C a c h e B o x P r o v i d e r :  Our  base  CacheBox prov ider  cach ing  eng ine  1 .
C a c h e B o x C o l d B o x P r o v i d e r :  A subclass of  CacheBoxProvider tha t  enables  caching  opera t ions  for  ColdBox appl ica t ions  2 .

P r o p e r t i e s

K e y T y p e R e q u i r e d  D e f a u l t  D e s c r i p t i o n 

O b j e c t D e f a u l t T i m e o u t n u m e r i c  fa l se  6 0  The defaul t  l i fespan of  an  objec t  in  minutes  

O b j e c t D e f a u l t L a s t A c c e s s T i m e o u t n u m e r i c  fa l se  3 0  The  defau l t  l as t  access  or  id le  t imeout  in  minutes  

U s e L a s t A c c e s s T i m e o u t s Boo lean  fa l se  t r u e  Use  or  no t  id le  t imeouts  

R e a p F r e q u e n c y  n u m e r i c  fa l se  2  The  de lay  in  minu tes  to  p roduce  a  cache  r eap  (Not  gua ran teed)  

F r e e M e m o r y P e r c e n t a g e T h r e s h o l d n u m e r i c  fa l se  0  The  numer ica l  percentage  threshold  of  f ree  JVM memory to  have  avai lable  before  caching.  I f  the  JVM free  memory fa l l s  be low th is  se t t ing ,  the  cache  wi l l  run  the  evic t ion
pol ic ies  in  order  to  cache  new objec ts .  (0=Unl imi ted)  

M a x O b j e c t s n u m e r i c  fa l se  2 0 0  The  maximum number  o f  ob jec t s  fo r  the  cache  

E v i c t i o n P o l i c y 
s t r i n g  o r
p a t h  fa l se  LRU 

The evict ion pol icy a lgor i thm class  to  use .  ColdBox ships  with  
L F U (Leas t  F requen t ly  Used)  
L R U  (Leas t  Recent ly  Used)  
FIFO (Fi rs t  In  Firs t  Out)  

You can  a lso  bui ld  your  own and pass  the  ins tan t ia t ion  pa th  in  th is  se t t ing  

E v i c t C o u n t  n u m e r i c  fa l se  1  The  number  of  objec ts  to  ev ic t  once  an  execut ion  of  the  pol icy  i s  reques ted .  You can  increase  th is  to  make  your  ev ic t ions  more  aggress ive  

o b j e c t S t o r e  s t r i n g  fa l se  ConcurrentStore  

The object  s tore  to  use  for  caching objects .  ColdBox ships  wi th  the  fo l lowing object  s tores :  
C o n c u r r e n t S t o r e  -  Uses  concur ren t  hashmaps  fo r  i nc reased  pe r fo rmance  
C o n c u r r e n t S o f t R e f e r e n c e S t o r e -  Concurrent  hashmaps  p lus  java  sof t  re ferences  for  JVM memory sens i t iv i ty  
D i s k S t o r e -  Uses  a  physical  disk locat ion for  caching (Uses  java ser ia l izat ion for  complex objects)  
J D B C S t o r e -  Uses  a  JDBC datasource  for  caching (Uses  java ser ia l iza t ion for  complex objects)  

You can  a lso  bui ld  your  own and pass  the  ins tan t ia t ion  pa th  in  th is  se t t ing .  

C o l d b o x E n a b l e d Boo lean  fa l se  fa l se  A f lag  tha t  swi tches  on/off  the  usage  of  e i ther  a  p la in  vani l la  CacheBox provider  or  a  ColdBox enhanced provider .  This  must  be  t rue  when used wi th in  a  ColdBox
appl ica t ion and i t  appl ies  for  the  defaul t  cache ONLY. 
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Please  a l so  note  tha t  each  of  the  objec t  s tores  can  have  ex t ra  conf igura t ion  proper t ies  tha t  you  wi l l  need  to  se t .  So  for  tha t ,  l e t ' s  de lve  a  l i t t l e  deeper  in to  objec t  s tores .  

C a c h e B o x  O b j e c t  S t o r e s

CacheBox offers  the  capabi l i ty  of  objec t  s tores  tha t  can  be  used to  s tore  cached objec ts .  I f  you look a t  the  fo l lowing f igure  you wi l l  unders tand our  objec t  model  for  our  objec t  s tores :  

 

Each  ob jec t  s to re  i s  composed  in to  a  CacheBox provider  for  usage  of  s to r ing  and  re t r iev ing  cached  objec t s .  The  des ign  pr inc ip le  beh ind  each  ob jec t  s to re  i s  tha t  each  ob jec t  s to re  implements  i t s  own locking ,  se r ia l iza t ion ,  read ing  and  wr i t ing  mechanisms  tha t
are  f ronted  by a  n ice  API  v ia  the  CacheBoxProvider objec t .  Also ,  i t  i s  very  impor tant  to  note  tha t  the  CacheBox evic t ion  pol ic ies  ta lk  to  the  objec t  s tores  in  order  to  ge t  ordered  data  s t ruc tures  for  evic t ion  purposes .  So i f  you wi l l  be  crea t ing  your  own objec t  s tores ,
make  sure  they  implement  the  r igh t  da ta  methods  the  ev ic t ion  po l ic ies  can  use  for  ev ic t ions .  Also ,  the  CacheBox provider ' s  reap ing  methods  use  the  ob jec t  s to res  in  o rder  to  ge t  metada ta  ou t  o f  the  ob jec t  s to res  in  o rder  to  t ake  care  o f  c leanup ,  exp i ra t ions  and
evic t ions .  We def in i te ly  encourage  you  to  take  a  look  a t  the  wr i t ten  objec t  s tore  implementa t ions  in  order  to  learn  how th is  works .  So  le t ' s  s ta r t  inves t iga t ing  each  of  the  objec t  s tores  tha t  a re  sh ipped  wi th  CacheBox.  

I m p o r t a n t :  P lease  no te  tha t  each  ob jec t  s to re  can  have  ex t ra  p roper t ies  tha t  need  to  be  se t  in  your  cache  conf igura t ion  f i l e .  

C o n c u r r e n t S t o r e

T h e  ConcurrentStore  i s  an  ob jec t  s to re  tha t  uses  concur ren t  hash  maps  prov ided  by  the  Sun  JDK.  Concur ren t  maps  a re  be t te r  su i ted  fo r  cach ing  a lgor i thms  as  they  do  no t  lock  the  en t i re  map  in  o rder  to  access  e lements .  They  work  on  the  concep t  o f  row lock ing .
There fore ,  the  inc reased  pe r fo rmance  and  inc rease  in  th roughput  i s  obse rvab le  by  us ing  concur rency  maps .  Here  i s  a  quo te  f rom the  Java  Docs :  

"However ,  even  though a l l  opera t ions  a re  thread-safe ,  re t r ieva l  opera t ions  do  not  en ta i l  locking ,  and  there  i s  no t  any  suppor t  for  locking  the  en t i re  tab le  in  a  way tha t  prevents  a l l  access .  Ret r ieva l  opera t ions  ( inc luding  ge t )  genera l ly  do  not  b lock ,  so
may over lap  wi th  upda te  opera t ions  ( inc lud ing  pu t  and  remove) .  Re t r ieva ls  re f lec t  the  resu l t s  o f  the  mos t  recen t ly  comple ted  upda te  opera t ions  ho ld ing  upon  the i r  onse t . "  -  JavaDocs  

P r o p e r t i e s

N o n e 

You  can  a l so  f ind  some  g rea t  r e sea rch  ou t  the re  abou t  concur rency  maps :  

h t tp : / /www.ibm.com/developerworks / java / l ibrary / j - j tp07233.h tml 
h t t p : / /www.ehcache .o rg 

C o n c u r r e n t S o f t R e f e r e n c e S t o r e

T h e  ConcurrentSoftReferenceStore uses  a  combina t ion  of  concur rency  maps  and  java  sof t  re fe rences .  In  our  in t roduc tory  sec t ions  we  in t roduced  java  sof t  re fe rences  and  how i t  a l lows  us  to  c rea te  p laceholders  in  memory  for  ob jec t s  and  when  the  JVM needs
memory  i t  has  permiss ion  to  co l lec t  these  p laceholders  and  thus  re lease  memory .  This  i s  t ru ly  a  g rea t  combina t ion  to  have  and  ColdBox leverages  th i s  fo r  i t s  t empla te ,  event  and  v iew f ragment  cach ing .  

 

Jus t  r emember  tha t  when  you  use  th i s  ob jec t  s to rage ,  the  t ime  spans  a re  never  guaran teed  as  the  JVM has  pe rmiss ion  to  c l eanup  ob jec t s  when  i t  s ees  f i t .  To  ge t  much  be t t e r  pe r fo rmance  on  the  JVM memory  heap  space  and  a  more  ac t ive  memory ,  we  recommend
us ing  th i s  ob jec t  s to rage .  Research  has  a l so  ind ica ted  tha t  a  combina t ion  of  memory  sens i t ive  s t ruc tures  in  combina t ion  wi th  l imi t s  in  a  cache ,  can  increase  per formance  and  op t imize  i t s  usage .  So  p lease  make  sure  l imi t s  a re  se t  in  the  cache .  

P r o p e r t i e s

N o n e 

You  can  a l so  f ind  some  g rea t  r e sea rch  ou t  the re  abou t  concur rency  maps  and  so f t  r e fe rences :  

h t tp : / /www.ibm.com/developerworks / java / l ibrary / j - j tp07233.h tml 
h t tp : / /www.ibm.com/developerworks / java / l ibrary / j - j tp01246.h tml 

D i s k S t o r e

T h e  DiskStore  as  i t s  name impl ies ,  uses  a  d i sk  to  s tore  cached  objec ts  under .  This  can  be  any  loca t ion  tha t  can  be  access ib le  v ia  cffile  a n d  cfdirectory.  Therefore ,  you can use  Rai lo  resources  or  v i r tual  RAM locat ions  or  even Amazon S3.  You can get  funky my
fr iends !  

Anyways,  th is  s torage wi l l  look a t  the  incoming target  object  to  cache and i f  i t  i s  a  complex object  i t  wi l l  ser ia l ize  to  binary and s tore  i t  on disk .  I f  i t  i s  a  s imple  value ,  i t  jus t  saves  i t .  This  i s  a  great  way to  provide  a  centra l ized template /view caching mechanisms
as  v iews  are  s imple  s t r ings .  You can  even  connect  a  fa rm of  servers  to  ta lk  to  a  cent ra l ized  ne twork  dr ive  tha t  has  cent ra l ized  v iew/event  templa te  s torage .  Anyways ,  you  can  ge t  funky!  

P r o p e r t i e s

K e y T y p e R e q u i r e d  D e f a u l t  D e s c r i p t i o n 

a u t o E x p a n d P a t h Boo lean  fa l se  t r u e  A f lag  tha t  indica tes  i f  the  s tore  should  use  expandPath() to  f igure  out  the  pa th  to  s tore  objec ts  in .  

d i r e c t o r y P a t h s t r i n g  t r u e  --- The  d i rec tory  pa th  to  use  to  s to re  cached  ob jec t s  under .  This  can  be  re la t ive  o r  abso lu te .  

J D B C S t o r e

T h e  JDBCStore i s  a  n ice  objec t  s torage  tha t  leverages  a  s ingle  da tabase  tab le  to  keep  t rack  of  i t s  objec ts .  This  i s  grea t  for  s imple  or  smal l  sca le  c lus te rs  tha t  need  cent ra l ized  caching .  I t  a l so  fo l lows su i t  tha t  complex  objec ts  a re  ser ia l ized  in to  the  tab les  and  s imple
objec t s  a re  jus t  saved .  The  ob jec t  s to re  can  even  c rea te  the  da tabase  tab le  fo r  you  i f  need  be  v ia  i t s  own objec t  s to re  cus tom proper t ies .  

This  cache  provider  i s  a  grea t  way to  use  for  f lash  var iables  us ing  the  ColdBox Flash  RAM.  

P r o p e r t i e s

K e y T y p e R e q u i r e d  D e f a u l t  D e s c r i p t i o n 

d s n s t r i n g  t r u e  --- The  da t a source  to  connec t  t o  

t a b l e s t r i n g  t r u e  --- The  table  we wi l l  be  caching to  

d s n U s e r n a m e  s t r i n g  fa l se  The  DSN use rname  i f  u sed  

d s n P a s s w o r d s t r i n g  fa l se  The  DSN password  i f  used  

t a b l e A u t o C r e a t e  Boo lean  fa l se  t r u e  The  objec t  s tore  can  crea te  the  repos i tory  tab le  for  you i f  need  be  and i f  i t  does  not  ex is t .  

B l a c k h o l e S t o r e

T h e  BlackholeStore i s  not  something  you would  ac tua l ly  deploy  to  a  product ion  s i te .  The  BlackholeStore  i s  a  development  tool  tha t  s imula tes  caching  but  never  ac tua l ly  caches  anyth ing .  This  s tore  can  be  usefu l  to  he lp  tune  an  appl ica t ion  as  i t  can  provide  a  so l id
basel ine  for  how things  would  behave wi thout  caching.  Anything se t  in to  a  cache powered by the  blackhole  s tore  wi l l  vanish  in to  a  b lackhole .  Anyt ime a  lookup is  performed i t  wi l l  appear  i s  i f  tha t  object  has  expired.  Final ly ,  i f  you actual ly  t ry  to  g e t and  ob jec t  you
wil l  receive a  null.  

C a c h e B o x  E v i c t i o n  P o l i c i e s

T h e  CacheBox Provider o f fers  severa l  ev ic t ion  pol ic ies  tha t  a re  used  to  evic t  objec ts  f rom cache  when cer ta in  s i tua t ions  occur  wi th in  the  cache  envi ronment .  Again ,  these  evic t ion  pol ic ies  a re  only  for  the  CacheBox Cache  provider .  These  evic t ion  s i tua t ions  can
inc lude :  

Max imum ob j ec t s  r e ached  
JVM memory  th resho ld  r eached  
Manual  ev ic t ion  execut ions  

Below is  a  re f resher  on  what  an  evic t ion  pol icy  means :  
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E v i c t i o n  P o l i c y :  The  a lgor i thm tha t  dec ides  what  e lement (s )  wi l l  be  ev ic ted  f rom a  cache  when fu l l  o r  a  cer ta in  c r i te r ia  has  been  met  in  the  cache .  (Cache  Algor i thms)  

P lease  no te  tha t  when  a  cache  e lement  i s  ev ic ted  f rom the  cache  i t  usua l ly  i s  exp i red  f i r s t  so  i t  can  be  gracefu l ly  co l lec ted  when  the  CacheBox reap ing  procedures  occur .  Therefore ,  you  might  see  somet imes  tha t  the  cache  ac tua l ly  goes  above  the  maximum
objects  def ined,  th is  i s  normal .  

I m p o r t a n t:  P lease  no te  tha t  n o  e te rna l  objec ts  a re  ever  evic ted  f rom the  CacheBox provider .  Eterna l  objec ts  l ive  as  long as  the  CacheBox ins tance  l ives  for  (most  l ike ly  appl ica t ion  scope  t imeout) .  So  p lease  take  tha t  in to  cons idera t ion .  

ColdBox ships with the fol lowing evict ion policies:  

P o l i c y D e s c r i p t i o n 

L R U  (Leas t  Recent ly  Used)  With  th is  evic t ion  pol icy ,  the  cache  d iscards  the  leas t  recent ly  used  i tems f i r s t .  * This is the default policy

L F U (Leas t  F requen t ly  Used)  This  po l icy  counts  how of ten  an  i t em has  been  accessed  and  i t  wi l l  d i scard  the  i t ems  tha t  have  been  used  the  leas t .  

FIFO (Fi rs t  In  Firs t  Out)  Jus t  l ike  i t  sounds ,  f i rs t  one  in ,  f i r s t  one  out .  Great  for  implement ing s ized queues  

LIFO (Last  In  Firs t  Out)  Jus t  l ike  i t  sounds ,  las t  one  in ,  f i r s t  one  out .  Great  for  implement ing  s ized  s tacks  or  t imed s tacks  

U s i n g  Y o u r  O w n  P o l i c y

CacheBox is  incredibly f lexible  and i f  you would l ike  to  create  your  own evict ion pol icy,  you can!  Below are  a  set  of  easy s teps  on how to do this :  

1 .  Crea te  a  s imple  CFC tha t  implements  the  fo l lowing  c lass  coldbox.system.cache.policies.IEvictionPolicy o r  use  our  conven ience  abs t rac t  c l ass  and  inher i t  f rom coldbox.system.cache.policies.AbstractEvictionPolicy 2 .  Crea te  your  own e x e c u t e ( ) method tha t  wi l l  ev ic t
i tems (We recommend looking  a t  ex is t ing  pol ic ies  to  ge t  an  ins ight  on  how to  do  th is )  3 .  Use  the  pol icy  ins tant ia t ion  pa th  in  your  cachebox provider  proper t ies  

S a m p l e  P o l i c y 

<cfcomponent output="false" 
    hint="FIFO Eviction Policy Command" 
    extends="coldbox.system.cache.policies.AbstractEvictionPolicy">

<-------------------------------------------- CONSTRUCTOR ------------------------------------------->

 <---  init --->
 <cffunction name="init" output="false" access="public" returntype="FIFO" hint="Constructor">
  <cfargument name="cacheProvider" type="any" required="true" hint="The associated cache provider of type: coldbox.system.cache.ICacheProvider" colddoc:generic="coldbox.system.cache.ICacheProvider"/>
  <cfscript>
   super.init(arguments.cacheProvider);
   
   return this;
  </cfscript>
 </cffunction>

<-------------------------------------------- PUBLIC ------------------------------------------->

 <---  execute --->
 <cffunction name="execute" output="false" access="public" returntype="void" hint="Execute the policy">
  <cfscript>
   var index   = "";
   
   // Get searchable index
   try{
    index  = getAssociatedCache().getObjectStore().getIndexer().getSortedKeys("hits","numeric","asc");
    // process evictions via the abstract class
    processEvictions( index );
   }
   catch(Any e){
    getLogger().error("Error sorting via store indexer #e.message# #e.detail# #e.stackTrace#.");
   } 
  </cfscript>
 </cffunction>

<-------------------------------------------- PRIVATE ------------------------------------------->

</cfcomponent>

P r o c e s s  E v i c t i o n s:  The  be low code  i s  the  code  used  to  ev ic t  objec ts  f rom cache  

<---  processEvictions --->
<cffunction name="processEvictions" output="false" access="private" returntype="void" hint="Abstract processing of evictions">
 <cfargument name="index" type="array" required="true" hint="The array of metadata keys used for processing evictions"/>
 <cfscript>
  var oCacheManager  = getAssociatedCache();
  var indexer   = oCacheManager.getObjectStore().getIndexer();
  var indexLength  = arrayLen(arguments.index);
  var x     = 1;
  var md     = "";
  var evictCount   = oCacheManager.getConfiguration().evictCount;
  var evictedCounter  = 0;
  
  //Loop Through Metadata
  for (x=1; x lte indexLength; x=x+1){
   
   // verify object in indexer
   if( NOT indexer.objectExists( arguments.index[x] ) ){
    continue;
   }
   md = indexer.getObjectMetadata( arguments.index[x] );
   
   // Evict if not already marked for eviction or an eternal object.
   if( md.timeout gt 0 AND NOT md.isExpired ){
    
    // Expire Object
    oCacheManager.expireKey( arguments.index[x] );
    
    // Record Eviction 
    oCacheManager.getStats().evictionHit();
    evictedCounter++;
    
    // Can we break or keep on evicting
    if( evictedCounter GTE evictCount ){
     break;
    }   
   }
  }//end for loop
 </cfscript>
</cffunction>

C o n f i g u r a t i o n  F i l e 

defaultCache = {
 objectDefaultTimeout = 120,
 objectDefaultLastAccessTimeout = 30,
 useLastAccessTimeouts = true,
 reapFrequency = 2,
 freeMemoryPercentageThreshold = 0,
 
 evictionPolicy = "myPath.policies.MyPolicy",
 
 evictCount = 1,
 maxObjects = 300,
 objectStore = "ConcurrentSoftReferenceStore",
 coldboxEnabled = false
}

That ' s  i t  fo lks!  Very easi ly  you can create  your  own evict ion pol ic ies  and use  our  bui l t  in  indexers  to  jus t  sor t  the  e lements  in  whatever  way you l ike .  I f  not ,  you can a lways do i t  yoursel f  : )  

C a c h e B o x  E v e n t  M o d e l

CacheBox a lso  spor t s  a  very  n ice  event  model  tha t  can  announce  severa l  cache  l i fe  cyc le  events  and  fac tory  l i fe  cyc le  events .  You can  l i s ten  to  these  events  and  in te rac t  wi th  caches  a t  runt ime very  eas i ly ,  whether  you  are  in  s tandalone  mode or  wi th in  a  ColdBox
appl icat ion.  Of  course ,  i f  you are  within a  ColdBox appl icat ion,  you get  the  benef i t  of  a l l  the  potent ia l  of  Co ldBox  In te rcep to r s and  i f  you  are  in  s tandalone  mode ,  wel l ,  you  jus t  ge t  the  l i s tener  and  tha t ' s  i t .  Each  event  execut ion  a l so  comes  wi th  a  s t ruc ture  of
name-va lue  pa i r s  ca l l ed  i n t e r c e p t D a t a tha t  can  conta in  objec ts ,  var iab les  and  a l l  k inds  of  da ta  tha t  can  be  usefu l  for  l i s teners  to  use .  This  da ta  i s  sen t  by  the  event  ca l le r  and  each  event  ca l le r  dec ides  what  th i s  da ta  sen t  i s .  So  le t ' s  s ta r t  inves t iga t ing  f i r s t  the
CacheBox l i fe  cycle  events .  

C a c h e B o x  E v e n t s

CacheBox ' s  aggrega t ion  func t iona l i ty  of fe rs  a  wide  gamut  of  l i fe  cyc le  events  tha t  a re  announced  a t  ce r ta in  po in ts  in  execut ion  t ime .  Be low are  the  cur ren t  events  announced  by  the  CacheBox CacheFactory.  Remember ,  th i s  i s  the  CacheFactory and  no t  a  CacheBox
Cache Provider.  

E v e n t D a t a  D e s c r i p t i o n 

a f t e r C a c h e R e g i s t r a t i o n c a c h e :  t he  r eg i s t e r ed  cache  r e f e r ence  Cal led  a f te r  a  new cache  provider  has  been  reg is te red ,  conf igured  and  in i t i a l ized  wi th in  CacheBox.  

b e f o r e C a c h e R e m o v a l c a c h e :  t he  cache  r e fe rence  to  r emove  Cal led  before  a  removeCache()  opera t ion  i s  ca l led  on  CacheBox 

a f t e r C a c h e R e m o v a l  c a c h e :  t he  cache  name]  Cal led  a f te r  the  cache  has  been  removed  f rom CacheBox.  You rece ive  on ly  the  name of  the  cache  removed .  

b e f o r e C a c h e R e p l a c e m e n t 
o l d C a c h e  :  t he  cache  r e fe rence  to  r ep lace  
n e w C a c h e  :  t he  new cache  re fe rence  to  r ep lace  wi th  Ca l led  r igh t  before  a  cache  i s  rep laced  wi th  ano ther  cache  in  CacheBox.  

a f t e r C a c h e F a c t o r y C o n f i g u r a t i o n  
c a c h e F a c t o r y :  A reference  to  the  CacheBox fac tory
c r e a t e d  

Ca l led  a f t e r  a  CacheBox  ins tance  has  been  c rea ted ,  conf igured  and  s ta r t ed  up .  Th is  i s  a  g rea t  in te rcep t ion  po in t  fo r  c rea t ing  cache  loaders  o r  on  s ta r tup
sc r ip t s .  

b e f o r e C a c h e F a c t o r y S h u t d o w n 
c a c h e F a c t o r y :  A reference  to  the  CacheBox fac tory
c r e a t e d  Cal led  r igh t  before  the  CacheBox ins tance  i s  shu tdown gracefu l ly  

a f t e r C a c h e F a c t o r y S h u t d o w n  
c a c h e F a c t o r y :  A reference  to  the  CacheBox fac tory
c r e a t e d  Ca l led  r igh t  a f t e r  the  CacheBox ins tance  has  been  shu tdown gracefu l ly  

b e f o r e C a c h e S h u t d o w n c a c h e :  A  re fe rence  to  the  cache  to  shu tdown Cal led  r ight  before  a  spec i f ic  cache  provider  i s  shutdown by  CacheBox Fac tory  

a f t e r C a c h e S h u t d o w n c a c h e :  A  re fe rence  to  the  cache  tha t  was  shu tdown Cal led  r igh t  a f te r  a  spec i f ic  cache  prov ider  has  been  shu t  down by  CacheBox Fac tory  and  before  i t s  removed  
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C a c h e B o x  P r o v i d e r  E v e n t s

Each  cache  prov ider  has  the  po ten t ia l  o f  announc ing  l i fe  cyc le  even ts  as  i t  implements  i t .  I f  you  a re  a  cache  prov ider  au thor ,  then  you  can  use  the  aggrega ted  EventManager to  reg i s te r ,  p rocess  and  announce  even ts  a - la -ca r te .  So  le t ' s  inves t iga te  each  prov ider ' s
l i fe  cycle  events:  

C a c h e B o x P r o v i d e r - C a c h e B o x C o l d B o x P r o v i d e r  E v e n t s

E v e n t D a t a  D e s c r i p t i o n 

a f t e r C a c h e E l e m e n t U p d a t e d 
c a c h e :  the  cache  p rov ider  
c a c h e N e w O b j e c t :  the  new objec t  to  cache  
c a c h e O l d O b j e c t :  the  ob jec t  rep laced  

Cal led via  a  set() ope ra t ion  when  the re  i s  a l r eady  the  same  key  in  the  cache .  Ca l l ed  be fo re  the  rep lacement  occurs  

a f t e r C a c h e E l e m e n t I n s e r t  

c a c h e :  the  cache  p rov ider  
c a c h e O b j e c t :  the  new objec t  to  cache  
c a c h e O b j e c t K e y :  the  key  used  to  s to re  the  ob jec t  
c a c h e O b j e c t T i m e o u t :  t he  t imeou t  used  
c a c h e O b j e c t L a s t A c c e s s T i m e o u t  :  t he  l a s t  access  t imeout
u s e d  

Ca l l ed  a f t e r  a  new cache  e l emen t  has  been  inse r t ed  in to  the  cache  

a f t e r C a c h e E l e m e n t R e m o v e d  
c a c h e :  the  cache  p rov ider  
c a c h e O b j e c t K e y :  the  key  of  the  removed objec t  Ca l l ed  a f t e r  a  cache  e l emen t  has  been  r emoved  f rom the  cache  

a f t e r C a c h e C l e a r A l l  c a c h e :  the  cache  p rov ider  Ca l led  a f te r  a  clearAll() ha s  been  i s sued  on  the  cache  

a f t e r C a c h e E l e m e n t E x p i r e d 
c a c h e :  the  cache  p rov ider  
c a c h e O b j e c t K e y :  the  key of  the  expired  objec t  Ca l l ed  a f t e r  a  cache  e l emen t  has  been  exp i red  f rom the  cache  

CFProv ider -CFColdboxProv ider  Event s

E v e n t D a t a  D e s c r i p t i o n 

a f t e r C a c h e E l e m e n t I n s e r t  

c a c h e :  the  cache  p rov ider  
c a c h e O b j e c t :  the  new objec t  to  cache  
c a c h e O b j e c t K e y :  the  key  used  to  s to re  the  ob jec t  
c a c h e O b j e c t T i m e o u t :  t he  t imeou t  used  
c a c h e O b j e c t L a s t A c c e s s T i m e o u t  :  t he  l a s t  access  t imeout
u s e d  

Ca l l ed  a f t e r  a  new cache  e l emen t  has  been  inse r t ed  in to  the  cache  

a f t e r C a c h e E l e m e n t R e m o v e d  
c a c h e :  the  cache  p rov ider  
c a c h e O b j e c t K e y :  the  key  of  the  removed objec t  Ca l l ed  a f t e r  a  cache  e l emen t  has  been  r emoved  f rom the  cache  

a f t e r C a c h e C l e a r A l l  c a c h e :  the  cache  p rov ider  Ca l led  a f te r  a  clearAll() ha s  been  i s sued  on  the  cache  

C a c h e  L i s t e n e r s

We have  a l ready  seen  in  our  p rev ious  sec t ion  a l l  the  even ts  tha t  a re  announced  by  CacheBox and  i t s  p rov iders ,  bu t  how do  we  l i s ten?  There  a re  two ways  to  bu i ld  CacheBox l i s teners  because  there  a re  two modes  of  opera t ions ,  bu t  the  core  i s  the  same.  L is teners
are  s imple  CFCs  tha t  mus t  c rea te  methods  tha t  match  the  name of  the  event  they  want  to  l i s ten  in .  I f  you  a re  running  CacheBox wi th in  a  ColdBox appl ica t ion ,  l i s teners  a re  I n t e r c e p t o r s and  you  dec la re  them and  reg i s t e r  them exac t ly  the  same  way  tha t  you  do  wi th
normal  in te rcep tors .  Also ,  these  methods  can  t ake  up  to  two  paramete rs  depending  on  your  mode  of  opera t ion  ( s tanda lone  o r  co ldbox) .  The  one  main  d i f fe rence  be tween  pure  CacheBox l i s t eners  and  ColdBox in te rcep tors  a re  tha t  the  configure me thod  fo r  t he
s tanda lone  CacheBox i s  d i f fe ren t .  P lease  see  samples .  

A r g u m e n t T y p e E x e c u t i o n  M o d e D e s c r i p t i o n 

e v e n t coldbox .sys tem.web.contex t .Reques tContex t  c o l d b o x The  r eques t  con tex t  o f  t he  runn ing  r eques t  

i n t e r c e p t D a t a s t r u c t  s t a n d a l o n e - c o l d b o x  The  da t a  s t ruc tu re  pas sed  i n  t he  even t  

So  le t ' s  say  tha t  we  want  to  l i s ten  on  the  b e f o r e C a c h e F a c t o r y S h u t d o w n and  on  t he  a f t e r C a c h e E l e m e n t R e m o v e d  event  in  our  l i s tener .  

C o l d B o x  M o d e  L i s t e n e r 

component{

 function configure(){}
 
 function beforeCacheFactoryShutdown(event, interceptData){
  // get factory reference.
  var cacheFactory = arguments.interceptData.cacheFactory;
  // Do my stuff here:
  
  // I can use a log object because ColdBox is cool and injects one for me already.
  log.info("DUDE, I am going down!!!");
 }
 
 function afterCacheElementRemoved(event, interceptData){
  var cache = arguments.interceptData.cache;
  var key = arguments.interceptData.cacheObjectKey;
  
  log.info("The cache #cache.getName()# just removed the key -> #key#");
 }
}

S t a n d a l o n e  M o d e  L i s t e n e r 

component{

 function configure(cacheBox,properties){
  variables.cacheBox = arguments.cacheBox;
  variables.properties = arguments.properties;
  
  log = variables.cacheBox.getLogBox().getLogger( this );
 }
 
 function beforeCacheFactoryShutdown(interceptData){
  // Do your stuff here.
 }
 
 function afterCacheElementRemoved(event, interceptData){
  var cache = arguments.interceptData.cache;
  var key = arguments.interceptData.cacheObjectKey;
  
  log.info("The cache #cache.getName()# just removed the key -> #key#");
 }
}

Plea se  no t e  t he  c o n f i g u r e ( ) method in  the  s tandalone  l i s tener .  This  i s  necessary  when you are  us ing  CacheBox l i s teners  outs ide  of  a  ColdBox appl ica t ion .  The  configure() me thod  r ece ive s  two  pa rame te r s :  

c a c h e B o x :  An ins tance  re ference  to  the  CacheBox fac tory  where  th is  l i s tener  wi l l  be  reg is te red  wi th .  
p r o p e r t i e s :  A s t ruc ture  of  proper t ies  tha t  passes  th rough f rom the  conf igura t ion  f i le .  

As  you  can  see  f rom the  examples  above ,  each  Lis tener  component  can  l i s ten  to  mul t ip le  events .  Now you  might  be  ask ing  yourse l f ,  in  what  o rder  a re  these  l i s teners  executed  in?  Wel l ,  they  a re  executed  in  the  order  they  a re  dec la red  in  e i ther  the  ColdBox
conf igura t ion  f i le  as  in terceptors  or  the  CacheBox conf igura t ion  f i le  as  l i s teners .  

I m p o r t a n t:  Order  i s  EXTREMELY impor tant  for  in terceptors / l i s teners .  So  p lease  make sure  you order  them in  the  dec lara t ion  f i le .  

C a c h e  R e p o r t i n g

CacheBox comes  wi th  grea t  repor t ing  tools  whether  you are  us ing  i t  wi th in  a  ColdBox appl ica t ion  or  s tandalone .  This  sec t ion  dea ls  wi th  how to  do  a- la -car te  repor t ing  by  us ing  the  cus tom tags  tha t  CacheBox sh ips  wi th .  Below is  the  s imples t  form of  usage  for  the
moni to r  r epor t ing  t ags :  

<---  Import Report Tags: use /cachebox/system if using standalone --->
<cfimport prefix="cachebox" taglib="/coldbox/system/cache/report">

<---  Create CacheBox with default configuration --->
<cfif structKeyExists(url,"reinit") OR NOT structKeyExists(application,"cacheBox")>
 <cfset application.cacheBox   = createObject("component","coldbox.system.cache.CacheFactory").init()>
<cfelse>
 <cfset cachebox = application.cacheBox>
</cfif>

<cfoutput>
<html>

 <head>
  <title>CacheBox Monitor Tool</title>
 </head>
 <body>

 <---  Special ToolBar --->
 <div id="toolbar">
  <input type="button" value="Reinit" onclick="window.location='index.cfm?reinit'"/>
 </div>
 
 <---  Render Report Here --->
 <cachebox:monitor cacheFactory="#cacheBox#"/>

 </body>
</html>
</cfoutput>
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That ' s  i t !  You basical ly  import  the  tag l ibrary  f rom / c o l d b o x / s y s t e m / c a c h e / r e p o r t  o r  / cachebox / s y s t em/cache / r epor t a n d  t h e n  u s e  t h e  moni tor t ag  to  render  ou t  the  moni tor .  What ' s  cool  about  the  moni tor  i s  tha t  i t  i s  comple te ly  sk innable .  P lease  see  the  CacheBox
Report Skins  fo r  more  in format ion .  Le t ' s  check  out  the  a t t r ibu tes  for  th i s  cus tom tag :  

A t t r i b u t e  T y p e R e q u i r e d  D e f a u l t  D e s c r i p t i o n 

c a c h e F a c t o r y coldbox.system.cache.CacheFactory t r u e  --- The  re fe rence  to  the  CacheBox fac tory  to  repor t  on .  

b a s e U R L  s t r i n g  fa l se  cg i . sc r ip t_name The locat ion  of  the  scr ip t  so  the  tag  can crea te  l inks  for  Ajax ca l l s  and render ing ca l l s .  

s k i n s t r i n g  fa l se  defaul t  The  name of  the  sk in  to  use  fo r  render ing  the  repor t .  The  sk ins  a re  found  a t  / c o l d b o x / s y s t e m / c a c h e / r e p o r t / s k i n s.  

I m p o r t a n t :  Each  sk in  can  implement  i t s  own a t t r ibu tes ,  so  a lways  check  the  sk ins  documenta t ion  to  see  what  ex t ra  a t t r ibu tes  i t  implements .  

He re  a r e  some  examples  o f  t he  t ag  usage :  

<cachebox:monitor cacheFactory="#cacheBox#"/>

<cachebox:monitor cacheFactory="#cacheBox#" baseURL="index.cfm?event=cacheMonitor"/>

<cachebox:monitor cacheFactory="#cacheBox#" skin="coolskin"/>

<---  Embedding report in a coldbox application's admin view --->
<cachebox:monitor cacheFactory="#controller.getCacheBox()#" 
    baseURL="#event.buildLink(event.getCurrentEvent())#" />

C a c h e B o x  R e p o r t  S k i n s

N e w s :  We current ly  have  a  $75 Amazon Gif t  Card  contes t !  Jus t  bui ld  a  sk in  and the  bes t  one  wins!  h t tp : / /b log.coldbox.org/post .cfm/cachebox-moni tor-skin-contes t -win-75-amazon-gif t -card  

CacheBox a lso  a l lows for  the  crea t ion of  repor t ing  skins  so  you can crea te  gorgeous  looking repor ts  for  i t s  caches ,  conf igura t ions ,  content ,  e tc .  The locat ion of  such skins  i s  in  the  fo l lowing locat ion:  

/coldbox/system/cache/report/skins
or
/cachebox/system/cache/report/skins

The name of  the  fo lder  ins ide  of  the  s k i n s fo lder  i s  the  unique  name used  to  spec i fy  the  sk in  in  the  cus tom tag .  You can  look a t  the  defaul t  sk in  to  learn  f rom i t  and see  how you can bui ld  skins  yourse l f .  

S k i n  A t t r i b u t e s

A skin  rece ives  a t t r ibu tes  or  conf igura t ion  e lements  v ia  the  cus tom tag  used  for  the  repor t  moni tor .  Bas ica l ly  any  a t t r ibu te  you  add  to  the  cus tom tag  wi l l  be  ava i lab le  in  the  sk in ' s  pages  in  a  s t ruc ture  ca l led  a t t r i b u t e s,  m a k e s  s e n s e  h u h ?  

T a g  C a l l e r

A skin  a l so  rece ives  a  re ference  to  the  c a l l e r scope  v ia  a  var iable  ca l led ,  drum rol l  p lease ,  c a l l e r.  So  you can  a lso  reference  the  ca l le r  var iables  v ia  th is  scope .  

S k i n  T e m p l a t e s

The f i rs t  s tep  of  crea t ing  skin  templa tes  i s  to  crea te  i t s  holding fo lder  ins ide  of  the  s k i n s d i rec tory .  So  i f  we were  s ta r t ing  a  new skin  ca l led  g o o d n e s s then  you would  crea te  a  new folder  in  the  fo l lowing d i rec tory:  

/coldbox/system/cache/report/skins/goodness
or
/cachebox/system/cache/report/skins/goodness

The fol lowing templates  are  the  ones  you wil l  be  skinning and placing in  th is  folder .  In  a l l  real i ty  you could potent ia l ly  jus t  have one,  CachePanel.cfm .  However ,  s ince  you can  br ing  in  AJAX content  to  re f resh  cer ta in  par t s  of  the  panel ,  you break  out  i t s  repor t ing
funct iona l i ty  in to  var ious  templa tes .  The  CFC in  charge  of  render ing  your  sk in  templa tes  i s  the  ReportHandler.cfc l oca ted  in  the  same  report package ,  so  we recommend a l so  reading  i t s  API  for  more  in  depth  informat ion .  So  le t ' s  explore  them:  

T e m p l a t e R e q u i r e d  D e s c r i p t i o n 

c a c h e b o x . j s t r u e  The JavaScr ip t  f i le  tha t  wi l l  be  automat ica l ly  loaded in to  the  header  content  v ia  a  c fh tmlhead ca l l .  You can put  any JavaScr ipt  you l ike  here  or  load more JavaScr ipt  f i les  via  your  skin  templates .  

c a c h e b o x . c s s t r u e  The  css  f i le  tha t  wi l l  be  automat ica l ly  loaded in to  the  header  content  v ia  a  c fh tmlhead cal l .  

C a c h e P a n e l . c f m t r u e  The  main  templa te  tha t  d i sp lays  the  repor t  moni to r  to  the  user .  Th is  sk in  cou ld  po ten t ia l ly  ho ld  ac t ion  bu t tons  and  o ther  par t s  o f  the  cache  repor t  rendered  in  spec i f ic  loca t ions  by  us ing  render ing  methods  ( see
Repor tHand le r  sec t ion ) .  

C a c h e R e p o r t . c f m f a l se  This  t empla te  i s  usua l ly  rendered  v ia  the  renderCacheReport(cacheName) me thod  and  i t  i s  supposed  to  render  ou t  a  r epor t  o f  the  cache  p rov ider  us ing  the  incoming  cacheName a rgument .  Th i s  t empla te  usua l ly  has  a
ca l l  somewhere  fo r  the  con ten t  repor t  o f  such  cache  p rov ider  v ia  the  renderCacheContentReport(cacheName) m e t h o d .  

C a c h e C o n t e n t R e p o r t . c f m  f a l se  This  t empla te  i s  usua l ly  rendered  v ia  the  renderCacheContentReport(cacheName) me thod  and  i t  i s  supposed  to  render  ou t  a  repor t  o f  the  con ten t s  o f  the  cache  p rov ider  us ing  the  incoming  cacheName a rgumen t .  Th i s
tab le  o f  con ten t s  can  a l so  have  ac t ion  bu t tons  ass igned  to  them.  

N o t e :  Al l  sk ins  are  rendered  wi th in  the  ReportHandler component .  This  means  tha t  you  have  access  to  th i s  ob jec t ' s  methods  and  loca l  var iab les .  We recommend you  look  a t  the  defau l t  sk in ' s  t empla tes  fo r  usage .  

R e p o r t H a n d l e r

This  ob jec t  i s  in  charge  of  render ing  sk in  templa tes  and  a l so  execut ing  process ing  commands .  The  cus tom tag  c rea tes  th i s  ob jec t  and  prepares  i t  fo r  usage ,  so  don ' t  worry  about  i t ,  jus t  know how to  use  i t .  The  fo l lowing  are  the  var iab le  composi t ions  th i s  ob jec t
has  and  the re fo re  you  can  use  them in  your  sk in  t empla tes :  

V a r i a b l e T y p e D e s c r i p t i o n 

c a c h e B o x coldbox.system.cache.CacheFactory A  re fe rence  to  the  runn ing  CacheBox cache  fac to ry  

b a s e U R L s t r i n g  T h e  baseURL a t t r ibu te  passed  v ia  the  t ag  conf igura t ion  

s k i n s t r i n g  T h e  s k i n a t t r ibu te  passed  v ia  the  t ag  conf igura t ion  

s k i n P a t h s t r i n g  The  non-expanded  pa th  to  the  sk in  in  use .  e .g .  / co ldbox / sys tem/cache / repor t / sk in /MyCoolSk in

a t t r i b u t e s s t r u c t  A  re fe rence  to  the  a t t r ibu te s  s t ruc tu re  passed  v ia  the  t ag  

c a l l e r t e m p l a t e  A re fe rence  to  the  ca l le r  page  of  the  cus tom tag .  

This  tag  a l so  has  the  fo l lowing  methods  tha t  you  might  be  in te res ted  in :  

R e t u r n  T y p e M e t h o d 

void  p r o c e s s C o m m a n d s( [ c o m m a n d =],[cacheName=default],[cacheEntry=])  
Execu te  and  p roces s  a  cacheBox  command  

a n y  r e n d e r C a c h e P a n e l()  
R e n d e r  t h e  CachePanel.cfm  t e m p l a t e  

a n y  r e n d e r C a c h e R e p o r t( c a c h e N a m e )  
R e n d e r  t h e  CacheReport .cfm t empla te  which  renders  typ ica l ly  the  repor t  in format ion  about  a  spec i f ic  cache  prov ider  
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a n y  r e n d e r C a c h e C o n t e n t R e p o r t( c a c h e N a m e )  
R e n d e r  t h e  CacheContentReport .cfm  t empla te  which  typ ica l ly  renders  the  repor t  o f  the  con ten t  o f  the  cache  prov ider  

a n y  r e n d e r C a c h e D u m p e r( c a c h e N a m e , c a c h e E n t r y )  
Tr ies  to  re t r i eve  the  cacheEntry f rom the  cacheName p rov ide r  and  dumps  i t  

For  example ,  here  i s  a  sn ippe t  o f  the  CachePanel.cfm  t empla te  to  des igna te  where  the  cache  repor t  fo r  a  spec i f i c  cache  prov ider  wi l l  be  rendered  by  defau l t :  

<---  Named Cache Report --->
<div id="fw_cacheReport">#renderCacheReport()#</div>

Since  no  cacheName a rgument  i s  provided,  i t  wi l l  use  the  defaul t  va lue  of  defaul t .  Here  i s  a  sn ippe t  o f  the  cache  repor t  t empla te  o f  where  i t  des igna tes  the  con ten t  r epor t  to  be  rendered .  I t  a l so  ve r i f i e s  tha t  the  cache  p rov ide r  has  repor t ing  enab led  and  uses  a
cus tom a t t r i bu te  ca l l ed  contentReport .  

<---  Content Report --->
<cfif cacheProvider.isReportingEnabled() AND attributes.contentReport>
 <h3>Cache Content Report</h3>

 <---  Reload Contents --->
 <input type="button" value="Reload Contents" 
     name="cboxbutton_reloadContents"
     style="font-size:10px" 
     title="Reload the contents" 
     onClick="fw_cacheContentReport('#URLBase#','#arguments.cacheName#')" />
     
 <---  Expire All Keys --->
 <input type="button" value="Expire All Keys" 
     name="cboxbutton_expirekeys" id="cboxbutton_expirekeys"
     style="font-size:10px" 
     title="Expire all the keys in the cache" 
     onclick="fw_cacheContentCommand('#URLBase#','expirecache', '#arguments.cacheName#')" />

 <---  ColdBox Application Commands --->
 <cfif cacheBox.isColdBoxLinked()>
  <---  Clear All Events --->
  <input type="button" value="Clear All Events" 
      name="cboxbutton_clearallevents" id="cboxbutton_clearallevents"
      style="font-size:10px" 
      title="Remove all the events in the cache" 
      onclick="fw_cacheContentCommand('#URLBase#','clearallevents', '#arguments.cacheName#')" />
  <---  Clear All Views --->
  <input type="button" value="Clear All Views" 
      name="cboxbutton_clearallviews" id="cboxbutton_clearallviews"
      style="font-size:10px" 
      title="Remove all the views in the cache" 
      onclick="fw_cacheContentCommand('#URLBase#','clearallviews', '#arguments.cacheName#')" />
 </cfif>

 <---  Loader --->
 <span class="fw_redText fw_debugContent" id="fw_cacheContentReport_loader">Please Wait, Processing...</span>

 <div class="fw_cacheContentReport" id="fw_cacheContentReport">
  #renderCacheContentReport(arguments.cacheName)#
 </div>
</cfif>

A c t i o n  C o m m a n d s

Each  sk in  t empla te  can  execu te  ac t ion  commands .  We have  severa l  a l ready  cons t ruc ted  in to  the  t ag  tha t  can  execu te  i f  i t  de tec t s  an  incoming  URL var iab le  ca l led  U R L . c b o x _ c o m m a n d.  So i f  your  repor t  exis ts  in  a  page cal led  moni tor .c fm t hen  jus t  ca l l  t ha t  same
page  (v ia  AJAX preferab ly)  wi th  some URL var iab les  a t tached  (See  defaul t  sk in  example) .  Now,  be low are  the  ones  we implement ,  bu t  you  can  bui ld  as  many as  you  l ike  and  p lace  them in  the  page  where  you  use  the  moni tor  tag  or  in  the  sk in  templa tes
themse lves ;  whereve r  they  make  sense  to  you .  

The  fo l lowing  a re  the  commands  bu i l t  in  to  the  repor t ing  tag  and  the  incoming  URL var iab les  i t  expec ts .  P lease  no te  tha t  the  command i s  t aken  f rom the  U R L . c b o x _ c o m m a n d var iab le :  

C o m m a n d U R L  V a r i a b l e s D e s c r i p t i o n 

e x p i r e C a c h e  url .cbox_cacheName E x e c u t e s  a  e x p i r e A l l ( ) in  the  cache  prov ider  spec i f ied  by  the  incoming  cache  name.  

r e a p C a c h e url .cbox_cacheName E x e c u t e s  a  r e a p ( ) in  the  cache  prov ider  spec i f ied  in  the  incoming  cache  name 

d e l C a c h e E n t r y 
url .cbox_cacheName 
url.cbox_cacheEntry 

De le t e s  the  passed  in  cache  en t ry  f rom the  named  p rov ide r  

c l e a r A l l E v e n t s url .cbox_cacheName E x e c u t e s  a  c l e a r A l l E v e n t s ( ) in  the  cache  provider  spec i f ied  in  the  incoming  cache  name(Must  be  a  ColdBox enabled  cache)  

c l e a r A l l V i e w s url .cbox_cacheName E x e c u t e s  a  c l e a r A l l V i e w s ( ) in  the  cache  provider  spec i f ied  in  the  incoming  cache  name(Must  be  a  ColdBox enabled  cache)  

c a c h e B o x R e a p A l l  n o n e  E x e c u t e s  a  r e a p A l l ( ) v ia  the  CacheBox Cache  Fac tory  

c a c h e B o x E x p i r e A l l  n o n e  E x e c u t e s  a  e x p i r e A l l ( ) v ia  the  CacheBox Cache  Fac tory  

g c  n o n e  Executes  a  sugges t ion  to  the  JVM to  produce  a  garbage  co l lec t ion  

N o t e :  I f  the  tag  de tec t s  an  incoming  command,  i t  wi l l  execute  i t ,  r ese t  the  conten t  and  ou tput  a  t r u e t o  the  response  buf fe r .  

Here  a re  some  sample  ca l l s :  

GET monitor.cfm?cbox_command=gc
GET monitor.cfm?cbox_command=cacheBoxReapAll
GET monitor.cfm?cbox_command=delCacheEntry&cbox_cacheName=default&cbox_cacheEntry=testKey

C o l d B o x  A p p l i c a t i o n  E n h a n c e m e n t s

As we have  seen  f rom the  documenta t ion ,  CacheBox can  be  used  in  both  s tandalone  mode and wi th in  ColdBox appl ica t ions .  I f  you are  bui ld ing  ColdBox appl ica t ions ,  which  you should  : ) ,  then  don ' t  worry  about  c rea t ing  CacheBox,  i t  i s  a l ready done  for  you.  Jus t
know how to  conf igure  i t  and how ColdBox leverages  CacheBox for  lo ts  of  in ternal  key opera t ions .  

P lease  a l so  re fe r  to  the  ColdBox Applicat ion Configurat ion sec t ion  to  learn  about  the  convent ions  used  to  d iscover  how CacheBox should  be  conf igured  in  a  ColdBox appl ica t ion .  

C o l d B o x  C a c h e s

A typical  ColdBox appl ica t ion is  conf igured by defaul t  wi th  two caches  named:  defaul t  a n d  t empla te.  The  defaul t  cache  i s  used  for  da ta ,  ob jec ts ,  model  objec ts ,  p lugins ,  handlers ,  e tc .  The  t empla te cache  i s  exc lus ive ly  used  for  event  caching  and  v iew f ragment
caching .  This  provides  the  deve loper  a  n ice  way to  dec ide  how each  of  these  concerns  a re  cached .  So  i f  you  a re  in  a  mul t i -c lus te r  envi ronment  and  you  wanted  to  share  event  and  v iew f ragment  caching  in  the  c lus te r ,  you  could  eas i ly  conf igure  the  t empla te c a c h e
t o  u s e  t h e  JDBCStore o r  t he  DiskStore  and  s tore  these  e lements  in  a  cen t ra l  loca t ion  shared  by  the  c lus te r .  Lots  of  poss ib i l i t i es  here .  

R e s o u r c e s

We recommend see ing  our  o ther  gu ides  to  see  how cach ing  i s  l everaged  in te rna l ly  in  ColdboxEnabled  

E v e n t  H a n d l e r s :  How even t  hand le r s  a re  pe r s i s t ed  and  how even t  cach ing  can  acce le ra te  your  app l i ca t ions  
Layouts-Views Guide  :  A grea t  way to  f ind  out  how to  do  v iew f ragment  caching 
P l u g i n s :  How plugins  a re  pers i s ted  i f  you  are  a  p lugin  au thor  
I n t e r c e p t o r s :  Learn  wha t  a re  in te rcep to r s / l i s t ene rs ,  how to  use  them and  how to  conf igure  them 
F lashRAM :  How the  ColdBox Flash  RAM can be  conf igured to  use  CacheBox for  d is t r ibut ion
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