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Database Needs

• Current ATLAS software needs for relational 
datab ases are c om ing  from  th ree dom ains

• D ata Ch alleng es ( sup p ort of ATLAS G rid tools) :
o Metadata catalog: A MI

o R ep li ca catalog: Magda

o V i r tu al D ata C atalog: V D C

o G r i d p or tal: A T C O M

• O ffline Software ( fram ework  serv ic es,  
sim ulations)
o p r i m ar y  n u m b er s ,  con di ti on s

• O n-line/ Testb eam
o L A r ,  ti lecal, …
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Observations

ATLAS:
• Three domains – t hree dif f erent  sc hedu l es 
and p riorit ies l ist s

• S ame dat ab ase t ec hnol og y  w as dep l oy ed b y
dif f erent  sof t w are dev el op ers g rou p s ev ery w here

• A TL A S  g ained ex p erienc e in u se of  M y S Q L

LH C / E D G :
• O t her L H C  ex p eriment s are u sing  M y S Q L  f or 
many  dif f erent  needs

• L C G  p ersist enc y  p roj ec t  P O O L  sel ec t ed M y S Q L
f or imp l ement at ion of  F il eC at al og  and C ol l ec t ions

• E D G  p roj ec t  u ses M y S Q L  f or R ep l ic a L oc at ion
S erv ic e
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Considerations

• Oracle is used in some LHC experiments for 
certain needs

• Oracle support is av ailab le from I T / D B
• In a comprehensive benchmark of the latest available 

versions of five server d atabases d one by  the eW E E K  
L abs/ P C  L abs both O racle 9 i and  M y S Q L  had  the best 
performance and  scalability .  B oth O racle and  M y S Q L  come 
on top of other d atabases ( IB M  D B 2 ,  M icrosoft S Q L  S erver 
and  S y base A C E )  scaling  u p to a 1 0 0 0  simu ltaneou s 
connections,  w ith O racle 9 i j u st very  slig htly  ahead  of 
M y S Q L  for most of the ru n.

http: / / w w w . ew eek. com/ article2 / 0 , 3 9 5 9 , 2 9 3 , 0 0 . asp

• LCG  persistency  proj ect P OOL plan to use

b oth  Oracle and M y S Q L ( B lueprintP lan. xls)
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Experience

• MySQL functionality is sufficient

• U ser s w ould  lik e faster  d atab ase r esp onse

• Sing le ser v er  m od el is not conv enient:

o When developed databases started to be used in 
produc tion this prevented server shutdow n f or 
m aintenanc e,  upg rades

o S ec urity  upg rades done w ithout prelim inary  studies 
of  their potential side ef f ec ts resulted in servic e 
disruption f or m any  users

• C ur r ent auth or iz ation p r oced ur es ar e 
inad eq uate:

o c lear-tex t database passw ords are used in sc ripts or 
distributed via e-m ails
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Outcome

• MySQL server was deployed at CERN for evaluation
(thanks to Gordon Lee from IT/DB and RD Shaffer)

• MySQL servic es work ing  g roup was estab lish ed:
Christian Arnault , Nectarios Benekos, Jerome Fulachier,
Jorg e L ima, Antoine P erus, Alex  U nd rus, S asha V aniachine

P eople wh o want to partic ipate are welc om e to j oin

• G roup will define th e req uirem ents for MySQL servic es,
and propose a ph ased deploym ent plan

• T h ese req uirem ents will provide input to th e LCG
infrastruc ture effort

• D uring  disc ussion with  MySQL servic es g roup m em b ers
and a m eeting  at LA L on O c tob er 1 1  a proposal for 
a m ulti-tier server m odel was developed
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Three Tiers for Database Services

Production servers
o       deployed for use in production data processing
o       stab le and tested serv er v ersions are used
o       m ade h igh ly secured and reliab le

( b ack ed up,  arch iv ed,  replicated,  protected)

S of tw a re devel op m ent servers
o       used to dev elop datab ases and test th e softw are b efore its

deploym ent on th e production serv ers
o       v alidated and tested serv er v ersion is used
o       used during release tests
o       used for tutorials,  dem os

D a ta b a se devel op m ent servers
o       needed for ev aluation of th e new  serv er releases
o       needed for testing effects of th e new  security upgrades
o       needed for testing effects of th e operating system  upgrades
o       m ay reside on th e sam e h ardw are as th e dev elopm ent serv er,

alth ough  th is w ill prev ent ev aluation of th e new operating
system s and th e effects of netw ork  security upgrades
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Four User Roles

Access rights will be granted according to the roles:
• Administrators
o   manage the installation of database servers
o   give ac c ess rights to other u sers

• D e v e l op e rs
o   develop  database for some softw are ap p lic ation,  e. g.  online

c onditions database,  c alibration database,  tag c ollec tor database etc .
o    have fu ll ac c ess rights to that database on the server

• D ata w rite rs
o    these are u ser ap p lic ations or sc rip ts that fill the data to the database
o    have only  the rights to add the data,  not to rep lac e or delete

• D ata re ade rs
o    these are u ser ap p lic ations or sc rip ts that read data from the database
o    no p assw ord is needed for read data ac c ess

I t is ex p ec ted that only  a limited nu mber of u sers w ill have administrative 
rights to on the server

F or database develop ment servers,  more u sers may  have fu ll ac c ess rights
L ong-terms solu tions for the data w riter p assw ord management issu es have 

to be investigated
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Support Issues

• We think that for production servers, CERN resources 
shoul d b e first considered

• H ow ever, considering  that this sol ution is sub m itted 
to q uite w ide preconditions ( rel ationships w ith 
com puting  pl ans, CO CO T I M E, etc. )  it is prob ab l y  w ise 
to consider short term  sol utions

- u s i n g  p r i v a t e  A t l a s  r e s o u r c e s  a t  C E R N  ( a t l a s d e v 1 )

- u s i n g  o f f e r e d  r e s o u r c e s  f r o m  e x t e r n a l  s i t e s

( B N L ,  G r e n o b l e  a r e  c u r r e n t  e x a m p l e s )

• I n case other com puting  centers w oul d offer sim il ar 
services, it m ay  b e appropriate to undertake 
ag reem ents on the l evel  of service

( S im il arl y  to softw are ag reem ents)
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Web Services

• One central aspect of database services is the web access
to those services.  T hese inclu de m anag em ent services
( su ch as phpM y A dm in)  or W eb applications accessing  the
databases ( e. g .  the N OV A  browser) .  I t is noticed that the
providing  W eb access to databases is a different issu e
than m anag ing  the database server and that the W eb
server where applications ru n m ay  be different than the
S Q L  server.  T he constraints are different ( different
technolog ies are req u ired,  su ch as php,  J ava,  etc. )

• I t is ex pected that several servers will provide at least
a php resou rce

• S o far we have C E R N  hom e service and a possibility  with
the L C G  web server ( not operational these day s) .  W e need
strong  su pport for these servers,  since it' s lik ely  that 
W eb services m ay  becom e part of norm al software u sag e
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Short-te rm  Sol u ti on s

Production servers
M a ster server - a tl a sdev1 . cern. ch
R ep l ica  server 1  - db 2 . usa tl a s. b nl . g ov ( to b e dep l oy ed)

D a ta  b a ck up  a nd a rch iving  b y  B N L  T ier 1  F a cil ity
R ep l ica  server f or A M I  da ta b a se - isng rid1 . in2 p 3 . f r

D a ta  b a ck up  sup p ort b y  G renob l e
W eb  a ccess service p rovided b y  B N L  a nd G renob l e
D a ta b a ses to b e dep l oy ed on p roduction servers:

A M I ,  M a g da ,  V D C ,  N O V A

D evel op m ent servers
M a ster server - db 1 . usa tl a s. b nl . g ov
R ep l ica  server - a tl a ssw 1 . p h y . b nl . g ov
W eb  a ccess service - a tl a ssw 1 . p h y . b nl . g ov
b a ck -up  sup p ort b y  B N L  T ier 1  F a cil ity

E va l ua tion server
l x sh a re0 7 0 d. cern. ch  ( p rovided b y  L C G  PO O L  p roj ect)
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Future Developments

•Blueprint RTAG recommendation (laptop user case)
= >  M y S Q L  E mb edded S erv er Tech nolog y

• D eploy ment 
model sh ould 
prov ide f or f uture 
Grid integ ration 
issues (O GS A,  
U D D I ,  Grid 
datab ase serv ices 
arch itecture)

= >  M y S Q L X 5 0 9  
C ertif icate 
Auth oriz ation 
Tech nolog y

Grid example by K at e K eah ey
SC02 OGSA Tutorial

Grid Service Example:
D at ab as e Service

� A DBaccess Grid service will support at 
least two portT y pes
� GridService
� D a t a b a s e_ P o rt T y p e

� E ach  h as service data
� GridService:  b a s ic in t ro s p ect io n  
in f o rm a t io n ,  l if et im e,  …

� D B  in f o :  da t a b a s e t y p e,  q u ery  l a n g u a g es  
s u p p o rt ed,  cu rren t  l o a d,  … ,  …

Grid
S e rv ic e D B _ P o rt T y p e

D B  in f o

N a m e ,  l if e t im e ,  e t c .
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Long-t e r m  E v ol u t i on

The three ATLAS software database clients:

o       D ata C halleng es ( AM I ,  M ag da,  ATC O M ,  V D C )

o       C ore Software ( p rim ary  nu m bers,  conditions)

o       O n-line/ Testbeam

I n the long  ru n they  shou ld be su p p orted by  different 
sets of serv ers

E x trem e rang e of req u irem ents for on-line database and 
the end-u ser lap top

N eed for two m ore tiers?

⇒ U ltim ate robu stness for the Tier O  ( on-line D B )

⇒Least cost for the Tier 4  ( end-u ser lap top )  
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Oracle Deployment

Can we have an Oracle on every u s er lap t op ?
Can we have em b ed d ed  Oracle?
Can we have Oracle G ri d  cert i f i cat e au t hori z at i on?  

T hes e i s s u es  call f or t wo t echnolog i es  i n 
a m u lt i -t i er m od el (thanks to Tom LeCompte)

T echnolog i es  rang i ng  f rom  
Oracle on a p rod u ct i on t i er s erver

(u lt i m at ely rob u s t  s ervi ce level)
t o

M y S Q L  on an end -u s er lap t op

(" d o-i t -y ou rs elf "  s ervi ce level)



Alexandre Vaniachine (ANL)

Potential IT/DB Roles

Provide support for production-l evel  tiers of da ta b a se servers

D evel op a nd im pl em ent stra teg ies for
• fa ul t-tol era nt da ta b a se services
• da ta  b a ck up a nd a rch iving
• cra sh  recoveries

G ive a dvice for eva l ua tion tier:
M y S Q L  versions,  optim iz a tions,  h a rdw a re pl a tform s

I nvestig a te va l ue of purch a sing  support from  M y S Q L  A B

Pa rtnersh ip a g reem ent w ith  M y S Q L  A B  to devel op code providing
• b etter support for b ina ry  da ta  del ivery  ( C onditions D B )
b ina ry  da ta  tra nsfer th roug h  T C P/ I P sock ets
direct cl ient a ccess to da ta  ( a  l a  O b j ectivity  or som e R D B M S )

• support for non-X 5 0 9  certifica tes ( g rid prox ies)
• …


