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Abstract  

This paper describes the design and implementation of a service-based system called OGSA-WebDB. OGSA-WebDB is a 
grid database interface  which enables grid application to query existing web databases using SQL.  The system is 
composed with proxy database, mediator and wrappers. The proxy database delegates external web databases and the 
mediator converts SQL query into search conditions to the web databases. Result data is converted by wrappers and is 
stored into the proxy database.  We propose the simple two phase processing scheme to support SQL query for web 
databases. The mediator also uses simple dynamic query processing scheme to join multiple web databases. Performance 
evaluation based on the response time shows the efficiency of the method.  The system is fully implemented on the  top of 
the Globus Toolkit and OGSA-DAI.  

 

1 .  Intro duct ion 
 

Distr ibu ted  and  he ter ogeneo us da tabase  
in tegr a t io n b ased  on gr id  techno logy [1 ,2]  is  
an  emerg ing research top ic ,  e spec ia l ly  fo r  
sc ien t i f ic  da tabases fo r  the  l i fe  s c iences ,  o r  
mate r ia l s  and geo -spa t ia l  da tabases .   For  
ins tance,  d i s t r ibu ted  da ta  mining  to  exp lo r e  
new sc ien t i f ic  knowled ge  shou ld  be  poss ib le  
in a  gr id  env iro nment  tha t  in tegr a tes many  
large-sc a le  sc ien t i f ic  da tabases[21] .  

There  i s  curr en t ly  an  enor mous  number  o f  
da tabases  on the  web  (web  d a tabases) ,  and  
the  p rob lem is  how to  in ter face  these  
ex is t ing  web  da tabase r esources  eas i ly  in  the  
gr id  env ironment .  For  examp le ,  our  
survey[4 ]   found  over  100  sc ien t i f ic  web  
da tabases  in  our  ins t i t u te  and  over  1 ,000  in  
the  ar ea  surround ing Tsukuba  Ci ty,  J apan .  I f  
we  co u ld  in ter face  these  wi th  a  gr id  
environment ,  i t  wo uld  be poss ib le  to  
acce ler a te  r esear ch ac t iv i ty.  

In  o rder  to  ach ieve sc ien t i f ic  da tabase  
in tegr a t io n,  we  have  deve loped  a  sys te m 
ca l led  OG SA-WebDB[3] ,  wh ich  in tegra tes  
ex is t ing web  da tabases in  a  gr id  env i ronme 

This  pap er  descr ibes  the  d es ign  and  
imp lementa t io n  o f  the  sys tem.  

Sec t ion  2 .  descr ibes  the  ar ch i tec tur e  of  
OGSA-WebDB. Sec t ion 3  d iscusses  the  
p rob lems  and  so lu t ions  o f the  sys tem.  
Re la ted  work  is  r ev iewed  in  Se c t ion .4  and  
Sec t ion  4   p resents  the  exp er imen t  r esu l t s  
and  implementa t io n  i ssues .  T he f ina l  se c t ion  
g ive s  so me  conc lus io ns .  
 
 
2 .  OGSA-WebDB 1  
2 .1  Overv iew 

The  purpose  o f  OG SA-WebDB is  to  
p rovide  a  gr id  service  in ter face fo r  ex is t ing  
web  da tabases .  I n p r inc ip le ,  each da tabase  
query  i ssued  wi th in  t he  gr id  i s  co nver ted  
in to  s i te - spec i f ic  q uer i es  fo r  web  da tabase s .  
F ig .  1  shows the  ar ch i t ec ture  o f  the  sys tem.  
OGSA-WebDB cons is t s  o f  the  fo l lo wing  
co mponen ts .   
1)  Proxy  Database :  Th is  d a tabase  de lega tes  
ex terna l  web  d a tabases  wi th in  the  gr id .  Any  

                                                        
1  We  u s e d  t h e  w o r d  “ O G S A ”  s i n c e  t h e  s ys t e m  i s  

d e v e l o p e d  o n  t o p  o f  G T3 . 0 ( O G S I )  a n d  
O G S A - D A I / O G S A - D Q P.  
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gr id  app l ica t ion  wi l l  access  the  p roxy  
da tabase  ins tead  o f  the  o r ig ina l  web  
da tabases .  In  OGSA-WebDB, we  use  a  
re la t iona l  da tabase  sys tem as  the  p roxy  
da tabase ,  so  tha t  each  web  da tabase i s  
rep resen ted  as  a  r e la t io na l  tab le .  Our  
approach  i s  based  on  a  v ir tua l  approach  tha t  
conver t s  an  SQL quer y  in to  a  fo r m query  in  
rea l  t ime;  we  manage the  mate r ia l ized  p roxy  
tab les  exp l ic i t ly .  T h is  tab le  can  be  used  as  a  
cache.

 

F ig .  1 .  OG SA-WebDB Arch i tec tur e  
 
2)  Mediator :  The  med ia to r  b r idges  the  gap  
be tween the proxy da tabase and  the e xterna l  
web  d a tabase s.  I t  accep ts  SQ L quer ies  ( sen t  
by  a  gr id  app l ica t io n)  and  tr ansfo rms the m 
into  one o r  more  Boo lean  sear ch  cond i t io ns  
sen t  to  the  targe t  web  da tabases .  The  
med ia to r  a l so  contro ls  p ara l le l  access and  
jo in  opera t ions  over  mul t ip le  web  da tab ases .  
3)Wrappers :  Sep ar a te  wrapper s  ar e  
ins ta l led  for  ea ch web  da tab ase .  After  be ing  
invo ked  b y the  med ia to r ,  the y cons truc t  and  
send  an  HTTP reques t  to  the  appropr ia te  web  
da tabases .  T hey r ece ive  HTM L documents  
fro m the  web  da tabases  and  conver t  the m 
in to  a  se t  o f  r e la t io na l  tup les  to  b e inser ted .  
These  wrapper  p rogr ams  a r e  s to red  us ing the  
proxy da tabase  and  are  managed b y the  
da tabase  management  serv ice .  

 
2.2  Process ing  Arc hit ecture 

T he  de ta i led  sys tema tic  p rocedure  fo r  
process ing an  SQ L quer y  i s  sho wn in  F ig .  2 .   

 

F ig .  2 .  OGSA-WebDB Process  F lo w  
 
The gr id  appl ica t io n  can in ter ac t  the  Gr id  

Data  Serv ice(GDS)  o f  OGSA-DAI .  Se tup  
f i le (Act iv i tyMap)  i s  modi f ied  so  tha t  every  
SQ L( s tep1)  to  the  GDS is  r ed irec ted  to  ca l l  
the  med ia tor ( s tep2) .  The  SQL ana lyzer  
wi th in  the  med ia to r  f i r s t  make  o wn da tabase  
connec t ion ( s tep3)  and  re tr ieve  metad a ta  
in fo r mat io n  f ro m the  management  
re la t ions( s tep4) .    

This  management  re la t ions  i s  a  metada ta  
re la t ions  which  inc ludes  fo l lo wing  
in fo r mat io n .  
1 )  Resource :  wr apper  c lasses  and  names ,  

URLs for  web  da tabases.  
2 )  Authent ica t ion  :  au thent ica t ion  

info r mat io n fo r  the  we b  da tabases  
3 )  Mapping :  a t t r ib u te  mapp ing  be tween  

loca l  tab les  and  web  d a tabase f ie ld s .  
4 )   User :  u ser  accoun ts  fo r  the  p roxy  

da tabase .  
The  database connec t ion  modu le  s end  the 
query  info rmat ion to  the  In terne t  connec t ion  
modu le  wh ich ex trac t  search cond i t io ns for  
the  web  d a tabases( s tep5) .  Appropr ia te  
wrapper  i s  s e lec ted  and  invoked  f rom th is  
modu le( s tep6) .  The  wrapper  backs the r esu l t  
da ta  in  a  for m o f  XML(s tep8)  and  the  
database connec t ion  modu le  s tores  the  
resu l t s  in to  the  proxy tab les( s tep9) .   

F ina l ly  a f ter  a l l  proxy re la t ions  ar e  f i l l ed  
wi th  the  da ta  f rom web  da tabases ,  the  
con tro l  i s  back to  GD S of  OGSA-D AI  and  the  
o r ig ina l  SQL quer y  i s  per for med on the  
p roxy r e la t ions( s tep10) .  We ca l l  th is  the  
two-pa th  process ing  scheme  s ince  each SQ L 
is  per fo rmed twice(Med ia tor  and  
OGSA-DAI) .   
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The main  fea tur e  o f  th i s  archi tec tur e  is  
tha t  th i s  scheme can be imp lemented  on  top  
of  exis t ing  gr id  midd lewar e  l ike  
OGSA-DAI[14]  so  tha t  there  i s  no  need  to  
modi fy  OGSA-D AI  p rogram codes .   

 
 

3.  Pro ble ms  and  So lut ions  in   
OGSA-WebDB Archit ect ure 

 
This  arch i tec tur e  must  dea l  wi th  the  

fo l lo wing  three  p rob lems.  
1)  SQL Conv ers ion to  for m a  Query :    

We as sume tha t  each  web  da tabase  
suppor ts  Boo lean conj unc t io ns o f  keyword  
and f ie ld  searc h cond i t ions .  S ince  mo st  web  
da tabases  a re  based  on keyword  searches ,  i t  
i s  d i ff icu l t  to  make  an  exac t  convers io n  f ro m 
SQ L to  sear ch cond i t io ns ,  such  as  
co mp ar isons .   
2)  Query  Schedul ing  and O pt imiza t ion :   

An SQ L quer y tha t  inc ludes j o in  
opera t ions  needs  to  merge  da tase ts  f ro m 
sever a l  web  d a tabases .  Ho wever,  an  SQL 
quer y  can  inc lud e tab les wi tho u t  any se lec t  
cond i t ions .  So me quer y  schedu l ing method  
i s  needed .   
3)  Wrapper Const ruct ion :   

S ince  each  web d a tabase  has  a  d i ffe ren t  
in te r face ,  d eve lopment  of  the  wrapper  i s  an  
ind ispensab le  task .  I t  i s  very  impor tan t  to  
provide  an  easy  method  to  d eve lop  the  
wr apper  p rogram.   
 
OGSA-WebDB takes  the  fo l lowing approach  
to  so lve  these p rob lems 
1)  Approx imat e  Convers ion  ba sed on  
Tw o-path Pro cess ing  Sc heme:  

We ext rac t  o nly  keywo rd-based  cond i t io ns  
(char ac ter  matches)  f rom the  SQL s ta tement .   
This  i s  an  approx imate  conver s io n  tha t  wi l l  
re tr ieve  unnecessar y  a nswers  f ro m the  web .  
There fo r e ,  we  use  the  two -pa th  p roc ess ing  
which  i s  descr ibed  befo re .  The second SQL 
process ing ex tr ac ts  exac t  answer  s ince i t  is  
pe rfo rmed  on  the p roxy d a tabase.   

This  p rocess  inc ludes  a  p roc edur a l  
over head  s ince  ever y  S QL is  pro cessed  twice .  

However,  th i s  overhead  i s  smal l ,  as  shown in  
the  exper iment .  
2)  Dyna mic  Query Schedul ing  and 
Opt imizat ion :   

An SQ L quer y  tha t  inc ludes j o in  
opera t ions  needs  to  merge  d a tase ts  fro m 
sever a l  web  da tabases .  Ho wever,  an  SQ L 
query  can  inc lud e tab les wi thou t  any se lec t  
cond i t ions .  So me query  schedul ing method  
i s  needed .  We as sumed  tha t  the  to ta l  
opera t iona l  cos t  dep ends  on  the  r esponse  
t ime  o f  the  web  da tabases and i s  no t  a  f ac tor  
o f how many r esu l t s  a re  r e turned  f rom the  
web(We wi l l  sho w i t  i n  the  exper iment) .   

Also ,  i t  i s  ver y  impor tant  tha t  the  r esponse  
t ime  o f  each  webda tab ases  var ies  d epend  on  
the  s ta tus  o f  the  in te rne t .  D ynamic  
p rocess ing  i s  necessar y.  
There fo r e ,  a  s imp le  semi- jo in  a lgor i thm 
over  mul t ip le  web  da tabases  i s  imp lemented  
as fo l lo ws :   
1 )  Per fo rm a  co nd it io na l  s earch in  par a l le l .  
2 )  For  each  jo in  oper a t io n ,  cons t ruc t  a  new 

search cond i t io n us ing  the  re su l t  o f  the  
s tep1 .  

3 )  Per fo rm semi- jo ins  in  para l le l .   
4 )  In  the  s tep2  and  3 ,  the  f i r s t -co me 

f ir s t- serve  a lgor i thm is  used to  make  
dynamic  sched u l ing .  

5 )  I f  a l l  r e la t ions  are  quer ied ,  merge  a l l  the  
answers .  

F igur e  3  sho ws a  snapsho t  of  a  running 
gr id  c l ient .  No te  tha t  ChemFind er  r equi res  a  
login  b efore  se nd ing  the  q uer y.  T he  SQ L is  
as  fo l lo ws .  
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In  th i s  examp le ,  the  c l ient  send s  an  SQ L 
query  tha t  j o ins  da ta  f r om two  web  da tabases  
(Drugs@FDA[6]  and  ChemFinder [5]  )  and  a  
lo ca l  mydrug l i s t  r e la t ion.   
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F ig .  3 .  Screensho t  o f  the  SQ L Cl ien t  
 
As  descr ib ed  in  (1) ,  the  l i ke  c lause  

“%pr i l%” i s  conver ted  in to  a  keyword  sear ch  
and se nt  to   the  ChemFinder  web .  The  answer  
record s f rom Che mFinder  are  used  fo r  
semi- jo ins  wi th  FDA,  and  the  a t t r ib u te  
va lues  o f  name are  conver ted  in to  ano ther  
sear ch cond i t ion  on the  FDA web .  Th is  i s  
pe rfo rmed  in  par a l le l .  F ina l ly ,  the  answer  
fro m FD A is  s to red  in  a  proxy r e la t ion  and  
the  ent ir e  SQL,  inc lud ing jo ins  wi th  a  loca l  
tab le ,  i s  per fo r med  aga in .   
3)  Wrapper Const ruct ion:  

Since each  web  da tabase  has  a  d i ffer en t  
in te r face ,  d eve lopment  of  the  wrapper  i s  an  
ind ispensab le  task .  I t  i s  very  impor tan t  to  
provide  an  easy  method  to  d eve lop  the  
wr apper  program.  OGSA-WebDB takes  the  
fo l lo wing  approach.  
1 .  Co mbined genera l-purpo se  w rapper 
dev e lopment  sy stem :  We do  no t  p rovid e  a  
spec i f ic  wr apper  genera tor  too l ,  b u t  
in te r face wi th  pub lic /commer c ia l  wrapper  
genera to r  too ls ,  such  as  Repub l ica ’s  XFetch  
Wrapper[7 ]  and  Co mpaq`s  Web  la nguage  
WebL [8] .  Any too l  tha t  p roduces a  Java  jar  
f i le  can be  in tegr a ted  wi th  the  sys tem.  
2.  P rovide  a  ma nagement  serv ice :  The  
in te r face  wi th  the  wrapper  p rogr am is  a l so  
managed  us ing p roxy da tab ases .  For  
ins tance,  mapp ing be tween  the  a t t r ib u tes  o f  
proxy tab les  and  the  sear ch f ie lds  o f web  

da tab ases  i s  a l so  s to red  as  a  mapp ing  
re la t ion .   To  fa c i l i ta te  wrapper  deve lop ment ,  
th i s  da tabase  prov ides  a  ma nagement  se rv ice  
tha t  i s  a l so  a  gr id  serv ic e .  To  add new web  
da tab ases ,  the  user  en ters  the  appropr ia te  
in fo r mat io n  and  uplo ads  the  wr apper  j ar  f i le .  
This  da tab ase  and the  serv ic e  are  shared ,  so  
tha t  user s  can shar e  these  wr apper s  and  web  
da tab ase  def in i t io ns .  

 
F igur e  4  sho ws a  snapsho t  of  the  p roxy 

da tab ase  management  t ool  tha t  ins ta l l s  a  new 
wrapped  web  da tabase  in to  the  sys te m.  T h is  
too l  a lso  he lps  an  ad min is t r a tor  to  ins ta l l  
OGSA-WebDB in  a  gr id  env i ronment  by  
upda t ing  the gr id  co nf igura t io n  f i les .  I t  i s  
imp lemented  as  a  gr id  c l ien t  so  tha t  i t  can  
work  in  a  shar ed  gr id  env ironment .   

 
 

4 .  Re lat ed  Work  
 
The web /da tabase communi ty  has  long  

s tud ied  da ta  in tegr a t ion and  da ta  access  
acro ss  mul t ip le /he te rogeneous  d a ta  
sour ces[9-11] .  So me method s,  such as the  
IBM DB2 Info rmat ion  In tegr a tor [12] ,  can  be  
used  as  gr id /web  da tab ase  med ia to r s .  
OGSA-WebDB has  the fo l lo wing  
p roper t ies :

  

F ig .  4 .  Manage ment  Serv ice  C l ien t  
 

1 )  Serv ice-based  arch i tec tu re:  Al l  the  
func t io ns,  such as  SQ L c l ien t  and  
management  func t ions ,  are  p rov id ed  wi th  
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a  gr id  ser vice-based  ar ch i tec ture .  
2 )  Focus  on acc ess ing  Web  da tabases :  Our  

archi tec ture  has  a  p roxy da tabase tha t  f i l l s  
the  gap be tween SQ L query  language  and  
for m q uer ies .  

3 )  Pla t form independence:  OGSA-WebDB 
can  suppor t  any SQ L server  tha t  
OGSA-DAI  suppor ts .  

4 )  Support  o f  g r id  s ign-on  (GSI ) :  GSI  is  
mapp ed  to  da tabase  accounts  and  web  
da tab ase  accoun ts .  

 
 
5.  Imple mentat ion  and Perfor mance 
5 .1  Imple mentat ion  

We have  fu l ly imp lemented  
OGSA-WebDB us ing  Java .  Curr en t ly ,  the  
sys tem runs  on  top  o f  Globus  Too lki t  3 [13]  
and  OG SA-DAI  3 .02[14] .  Al tho ugh i t  wou ld  
be  e asy  to  implement  us ing XML da tab ases  
fo r  q uer y  and  d a ta  co nver s ion ,  we  adop ted  
the  OGSA-D AI re la t iona l  ver s ion for  
s tab i l i ty  and e xtens ib i l i ty( espec ia l ly  fo r  
in te roperabi l i t y  wi th  OGSA-DQP[20] )  

Act iv i ty  map  f i le  en tr y i s  cur ren t ly  
cus to mized  only   fo r  the  se lec t  s ta temen t  
s ince  mos t  web  da t abases  suppor t  on ly  
re tr ieva ls .   

The p roxy da tabases ar e  s to red  in  an  open  
source MySQL[15]  da tabase.  Ten samp le  
wr appers  have  been wr i t ten ,  us ing W ebL and  
XFetch  to  p rov id e  access  to  sever a l  
sc ien t i f ic ,  d rug ,  pa ten t ,  and b ib l iography  
web  da tabases .  In  the  curr en t  
imp lementa t io n ,  each da tab ase  ca tegor y has  
a  separ a te  gr id  ser v ice  fac to ry ,  so  tha t  i t  
requ ir es a  d is tr ib uted  p roce ss ing ser v ice  
( l ike  O GSA-DQP)  to  in tegr a te  the  da tabase  
serv ice  under  d i f feren t  fac tor ies .  
 
5.2  Perfor ma nce  Eva luatio n  

In  order  to  examine  the  p er for mance  o f  
OGSA-WebDB,  we  se t  fo l lo wing  
measur ement  cr i ter ia .  
1 )  Overh ead  o f  the  two-pa th  process ing  
schem e .   
Our  query  process ing  inc ludes addi t iona l  
SQ L process ing  o n the  p roxy da tabase.  

There fo r e ,  we  mea sured  the  o ver he ad o f  the  
2 n d  p a th  wi th in  the to ta l  response  t ime .  
2 )  Per fo rmance o f  s imp le  dynamic pa ra l le l  
p rocess ing .  I n  o rder  to  sho w the  
e f fec t iveness ,  we  co mpared  our  par a l le l  
p rocess ing  scheme wi th  the  ser ia l  o ne .  
 

T a b l e  1 .  Q u e r y  P r oc e s s i n g  T i m e  f o r  v a r i o u s  W e b  

Da t a b a s e s  

 
P a r a l l e l   

E x e c u t i on  
( m s e c s )  

S e r i a l  
E x e c u t i on   

( m s e c s )  
r a t i o  

Q 1  
( 2 t a b l e s )  2 3 1 4 9 . 8  5 3 8 0 3 . 6  2 . 3 2 4 1 4 9 6 6 9   

Q 2 - a  1 0 6 6 7 . 2  3 1 1 7 0 . 8  2 . 9 2 2 1 1 6 3 9 4   

Q 2 - b  3 1 5 1 1 . 8  7 8 0 0 2 . 4  2 . 4 7 5 3 3 9 3 9 7   

Q 3  
( 3 t a b l e s )  4 8 3 9 9 . 8  1 5 7 4 6 0 . 8  3 . 2 5 3 3 3 5 7 5 8   

T a b l e  2 .  S e r i a l  a n d  P a r a l l e l  P r o c e s s i n g  T i m e  

 

Table  1 .  and  Tab le  2 .   sho w the q uery  
p rocess ing  t ime  fo r  var ious  web  da tab ases .  
All  measur ement  i s  b ased  on  the  response  
t ime  to  ge t  the  f ina l  r esu l t .  S ix  web  
da tab ases  were  used  in  the  exper imen t :  
DBLP[16] ,  the  Co l lec t io n  of  Comp uter  
Sc ie nce  B ib l iograph ies( CSB)[17] ,  
Ci teSeer[18] ,  ChemF inder ,  Dr ugs@FDA,  
and  Pro te in  Data  Bank  (PDB)[19] .  We 
cons tr uc ted  f ive  SQ L quer ies  fo r  each  web  
da tab ase  and d e ter min ed  the average  query  
p rocess ing  t ime .   
For  Tab le  2 ,  s evera l  j o in  quer ies ar e  
examined .  Q1 ,Q2-a  and Q2-b  jo ins  2  tab les .  
Q3 jo ins  3  tab les .  Q2-a  and Q2 -b  i s  the  same  
query  fo r  d i f fer en t  we b da tabases.  
As  the  r esu l t  sho ws ,  
1 )  The  re tr ieva l  r esponse  t ime  dep end s  

heav i ly o n  the  web  d a tabase ,  wh ile  the  
med ia to r  p rocess ing  t ime  i s  s imi la r  for  

 
w e b d b  
r e t r i e v a l  
( m s e c s )  

m e d i a t o r  
( m s e c s )  r a t i o ( % )   

D B LP  4 7 3 8 . 8  3 2  0 . 6 7 5 2 7 6 4 4 1   

C S B  5 5 3 0  2 4  0 . 4 3 3 9 9 6 3 8 3   

C S B  1 1 2 9 6 . 2  2 0  0 . 1 7 7 0 5 0 6 9   

C h e m f i n d e r  5 0 7 7 . 4  2 0  0 . 3 9 3 9 0 2 3 9 1   

F D A  2 3 6 3 . 2  2 0 . 2  0 . 8 5 4 7 7 3 1 8 9   

P DB  6 4 2 9 . 4  3 4  0 . 5 2 8 8 2 0 7 3   
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a l l  da taba ses .  T his  shows tha t  the  
med ia to r  p rocess ing t ime  i s  negl ig ib le  
g iven o ur  s imp le  quer y  exe cut ion  
p rocedure .  

2)  Para l le l  p ro cess ing sho ws sca lab i l i t y .   I t  
i s  c lear  tha t  para l le l  p rocess ing can  
reduce  the  re tr ieva l  t ime .  T here  i s  some  
sca lab i l i ty  s ince  the  number  o f  tab les  
increases,  the  r a t io  a l so  incr eases .  

 
5.  Conclus ions  and  Ongoing  Work 

 
This  paper  examined  an  OGSA-WebDB 

sys tem tha t  incorpora tes  exis t ing  web  
da tabases  in to  an  OGSA-based ser v ice  
environment .  T he  so f twar e  wa s  
de mo ns t ra ted  a t  the  SC2003  exhib i t io n  and  
should  be  r e leased soon.  In  add i t ion ,  some  
exper imen ta l  query  ser v ices  wi l l  b e  
provided  on  the  in terne t  f rom our  web si te .  

Curr en t  ongo ing  work  inc lud es :  
1)  Combin ing  wi th  OG SA-DQP  to  support  a  
d is tr ibu ted  environme nt .  
2)  Dev is ing  e ff ic ien t  da ta -cach ing  and  
in tegr i ty  management  a lgor i thms for  web  
da tabases  us ing  p roxy tab les .  
3)  Prov id ing suppor t  fo r  the  s tandard  web  
serv ice  ar chi tec tur e .  
4)  Provid ing  an  e ff ic ie n t  da tab ase  d iscover y  
method  as  a  gr id  da taba se  r esource  
info r mat io n ser vice .  
  
Discuss ion  on Grid  To o ls:  
Based  on  o ur  de ve lop ment ,   we  have  sever a l
feedback  on  fo l lo wing  gr id  too ls .  
1)  Globus  Too lk i t :   
In  our  cur ren t  implementa t ion ,  we  d id  no t  
u t i l i ze  any func t io ns spec i f ic  to  
GT3 .0 /OGSI ,  such  as  no t i f ica t ion  and  
fac tor y.  Also ,  GSI -enab led  ver s ion i s  ver y  
s lo w.  T hus ,  i t  wi l l  be  use fu l   to  have  a  subse t  
wh ich  supports  l igh tweigh t  web  ser v ice  
func t io ns  and  GSI.  
2)  OGSA-DAI:  
As descr ib ed  befor e ,  mo st  wrapper  re tur ns  
XML for mat  and i t  i s  na tur a l  to  ex tend  to  
suppor t  XML d a tab ase.  So me re la t iona l  
DBMS produc t  supports  XML da tabases  a l so  

wi th  SQL[22] .  Ho wever,  cur ren t  
OGSA-DAI /DAI S spec i f ica t ion  o f  SQL and  
XML da tab ase  i s  separ a ted .  We th ink i t  wi l l  
be  usefu l  i f  r e l a t iona l  and  XML 
imp lementa t io ns ar e  merged  in to  the same  
s ing le  spec i f ica t io n.  

Fro m th is  po in t  o f  v ie w,  we  a re  eva lua t ing  
recen tly  p roposed  WS-RF[23]  spec i f ica t io n ,  
espec ia l ly  to  have  a  p r oper  subse t  o f  serv ice  
func t io ns wi th  l igh twe igh t  implementa t io n .  
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