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Primary Numbers
Parameters for G ean t g eometry
e.g. ATLAS Mother volume:
N a me      V a lue                       c ommen t
Version   =     1                                               9 5  v ersion
R m in =     . 0                                                 I nner R a d iu s
R m a x =     14 0 0 . 0                                        O u t er R a d iu s
Z m a x =     2 3 5 0 . 0                                        M a x im u m Z  

T h ese are n ame-v al u e p ai rs
T h ey  are stru c tu red  ( stru c tu re n ame A T L S )
S tru c tu res are v ersi on ed
Parameters h av e ty p es ( i n t,  fl oat, … ) ,  c ommen ts,  u n i ts…



Schema Evolution

Evolution of data structures is challenging:
Relational Databases is the technology of choice to ad d r ess this p r oblem

R elational ap p roach solution:
I nter nal d ata r ep r esentation in the d atabase is not a one-to-one cop y of the d ata u ser  w ants to u se
( T his is op p osite to the O O  DB  baseline ap p r oach)
W hen the str u ctu r e of u ser  d ata changes – inter nal str u ctu r e of the d ata in DB  is not su p p osed  to be changed
( I f achiev ed ,  this is consid er ed  as a good  d esign)
U ser  d ata str u ctu r es ar e “ v iew s”



Layered Interface



MySQL

Reasons:
� F r ee
� F ast
� Rob u st
� D oc u m ent at i on
G oog l e c ou nt :
1. Oracle             6.2M
2 . My S Q L 4 .5 M
3 . P o s t g reS Q L 1 .9 M
4 . S Q L  S erv er       1 .9 M
5 . D B 2                1 .1 M
6 . I n f o rm i x            0 .9 M
7 . Ob j ect i v i t y / D B     0 .0 1 M

“M y S Q L i s  t h e  w o r l d ' s  m o s t  p o p u l a r  O p e n  S o u r c e  D a t a b a s e ,  d e s i g n e d  f o r  s p e e d ,  p o w e r  a n d  p r e c i s i o n  i n  m i s s i o n  c r i t i c a l ,  h e a v y  l o a d  u s e . ”



Project NOVA
Ne t w o r k e d   Ob j e c t -b a s e d   E n Vi r o n m e n t f o r   An a l y s i s

Status:
B NL  R & D  p r o j e c t ,  c o m p l e t e d  i n  2 0 0 0  

D e v e l o p e r s:
Ne v s k i ,  Va n i a c h i n e ,  W e n a u s

F e atur e s:
M o d u l a r  c o m p o n e n t s  f o r  d i s t r i b u t e d  c o m p u t i n g
U s e  o f  e x i s t i n g  f r e e  t o o l s  a n d  t e c h n o l o g i e s

Documentation:
NOVA presentation at CHEP'2000
h ttp: / / w w w . u satl as. b nl . g ov / c om pu ting / nov a



Web Navigation

NOVA Browser

Database Server

C o n versi o n  Servi c es

Database
A P I

M o d u l e

T ran si en t
DataO bj ec t

P ersi sten t
DataO bj ec t

Database
A P I  C al l

A p p l i c ati o n
I D

P aram eters R ep o si to ry

R em o te A p p l i c ati o n  C l i en t

A p ac h e
W eb
Server



Handling Schema Evolution
Problem:

A user has a new idea that was not foreseen at the b eg inning .  U ser m odifies the struc ture of one ob j ec t in his ap p l ic ation.  Ap p l ic ation stores new ob j ec ts in the datab ase.
R em ote ap p l ic ations unaware of a new func tional ity  m ay  req uest ob j ec ts in ol d form at.

S olu t i on :
Ap p l ic ation: p rov ides m etadata req uest ( nam e,  tim e,  sel ec tors. . . )  and the ap p l ic ation DataObject dic tionary
D atab ase serv er: p rov ides DataObject and the dic tionary
O b j ec t R eq uest B rok er m odul e: c onv erts d ataObjectac c ording  to the ap p l ic ation dic tionary



Primary Numbers Access

Database Server

C o n versi o n  Servi c e

C l i en t A l g o ri th m s

T ran si en t
DataO bj ec t

P ersi sten t
DataO bj ec t

P ersi sten t
Di c ti o n ary

T ran si en t
Di c ti o n ary

P aram eters R ep o si to ry

O bj ec t
R eq u est
B ro k er



Forward Compatibility
Benefits:

Separation of database and analysis applications
R obu st interface
D atabase access is independent of application code v ersion:  user will be able to read new D ataO bj ec ts with  an old ex ec utable



Status

Used in GEANT3 simulations for parameters ( g eometry ,  dig itiz ation and rec onstruc tion c onstants) and b inary  data ( mag netic  field, … )
( mentioned as “ P av el’ s M y S Q L ”  datab ase)
Adopted as a prototy pe storag e of primary  numb ers for ATL AS  D etec tor D esc ription ( S tan B entv elsen)
Used for AGD D  X M L  output ( M y S Q L data ac c ess dev eloped b y  C h ristian Arnault)
Used for Geant4  c ode dev elopment ( M y S Q Ldata ac c ess improv ed th ank s to Andrea D ell’  Aq ua)



Evolution Strategy
Athena integration:
C onnec tions  to Athena s erv ic es  ( c onv ers ion and  c ond itions  and  trans ient s tores )  need  to b e d ef ined  and  im p l em ented
P rim ary  N u m b ers  D B  s erv ic es  w il l  b e m erged  w ith the C ond itions D B s erv ic es
E nd -u s er s u p p ort:
Can be used on the laptop when disconnected (M y S Q L em bedded ser v er )
D ata can be updated when laptop is connected (M y S Q L data r eplication)



NOVA Data Model

structure rel a ti o n p a ra m eter

Array of structures Array of p aram eters


