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Project Work Packages

Education and Documentation

G r id S er v ices

S cr ip ting  S er v ices

B as ic F r amew or k  S er v ices

L C G  O b j ect Dictionar y

C omp onent M odel  and P l ug - in 
M anag er

M ath  L ib r ar ies

F oundation and U til ity  L ib r ar ies New work package added to the 
proj ect b y  i n corporati n g the 
M athL i b proj ect ( F .  J am es  et al . )

T hi s  work package wi l l  prob ab l y  b e 
s pl i t b etween  “ F ou n dati on  an d 
U ti l i ty  L i b rari es ”  an d “ B as i c 
F ram ework s erv i ces ”  l ater

Not y et s tarted worki n g i n  thi s  
area
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SEAL Versions Road Map

�Improve functionality required by POOL

�B as ic framew ork  bas e clas s es
internal1 6 / 0 5 / 0 3V  0 . 3 . 0

�E s tablis h  dependency betw een POOL and S E A L

�D ictionary g eneration from h eader files
internal1 4 / 0 2 / 0 3V  0 . 1 . 0

p u b lic

p u b lic

Status D e sc r i p ti o n  ( g o al s)D ateR e l e ase

�E s s ential functionality s ufficient to be adopted by 
ex periments

�C ollection of bas ic framew ork  s ervices

�S cripting  s upport

3 0 / 0 6 / 0 3V  1 . 0 . 0

�E s s ential functionality s ufficient for th e oth er ex is ting  
LC G  proj ects  ( POOL)

�F oundation library,  s ys tem abs traction,  etc.

�Plug in manag ement

3 1 / 0 3 / 0 3V  0 . 2 . 0
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SEAL/POOL Releases Synchronization

Essential functionality 
sufficient to be adopted by 
experiments with tutorial and 
documentation

1.0.0end-June

First performance & bug fix 
release. Consolidation. 

1.1.0mid-June

Consolidation releases (bug 
fixes, etc)

0.3.X

Functionality sufficient for 
POOL

0.3.0mid-May

Functional complete LCG-1 set 1.0.0end-April

Technical release with new 
SCRAM

0.2.1this week

POOLSEAL
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Work Packages

1. Foundation and Utility libraries

2 . M ath  L ibraries

3 . C om p onent M odel and P lug - in M anag er

4 . L C G  O bj ec t D ic tionary

5 . B asic  Fram ew ork  S erv ic es

6 . S c rip ting  S erv ic es

7 . G rid S erv ic es

8 . E duc ation and D oc um entation
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1. Foundation and Utility Libraries 

� Inventory of existing utility classes
– O n g o i n g  a c t i v i t y .  R e s u l t s  i n  t h e  S E A L  W e b .

� S up p ort for B oost lib rary
– I n s t a l l a t i o n ,  …

� P articip ation to C L H E P  p roj ect
– C L H E P  w o r k s h o p  J a n  2 7 - 3 1  a t  C E R N
– P r o p o s a l  f r o m  L C G / S E A L + S P I  t o  h e l p  i n  t h e  m a i n t e n a n c e  a n d  

i n f r a s t r u c t u r e
– L C G  p a r t i c i p a t i o n

» S a v a n n a h  p r o j e c t  p o r t a l  ( o p e r a t i o n a l )
» C V S  r e p o s i t o r y  ( r e a d y  t o  i m p o r t  F N A L  w o r k  i t e m s )
» W o r k i n g  o n  t e m p l a t e  v e r s i o n  o f  t h e  G e o m e t r y  c l a s s e s  a n d  n e w  

v e r s i o n  o f  E v a l u a t o r  p a c k a g e



30 April 2003 SEAL Project Status P. Mato/CERN 8

1. Foundation and Utility libraries (2)

� Imported classlib i n to Imports / c l a s s l i b
– A  s e t  o f  f o u n d a t i o n  a n d  u t i l i t y  c l a s s e s  m a i n l y  u s e d  i n  I g u a n a  ( C M S )
– N o t  y e t  f u l l y  i n c o r p o r a t e d  a s  a  p r o p e r  S E A L  l i b r a r y

» I n c l u d e  f i l e s  r e d i r e c t i o n  i n  V 0 . 2 . 0
» M a i n  c l a s s e s  s h o u l d  b e  d o n e  f o r  V 0 . 3 . 0

� D ev el opmen t of  S ea l U ti l a n d S ea l K ern el pa c k a g es
– T h e  i d e a  i s  t o  d e v e l o p  S E A L  u t i l i t y  a n d  s y s t e m  l i b r a r y  

c o m p l e m e n t a r y  t o  B o o s t  a n d  S T L  f r o m  e x i s t i n g  c o d e  i n  c l a s s L i b ,  
G a u d i ,  H e p U t i l i t i e s ,  e t c .

– P r i o r i t i z e d  b y  n e e d s  o f  P O O L  a n d  o t h e r  S E A L  s e r v i c e s
– C l a s s e s  a l r e a d y  a v a i l a b l e :  E x c e p t i o n ,  S t a t u s ,  S e r v i c e ,  T i m e r ,  

S i m p l e T i m e ,  F i l e N a m e ,  S h a r e d L i b r a r y ,  C a l l b a c k ,  …

� G u i del i n es  f or s el ec ti n g  ex tern a l  l i b ra ri es
– M i l e s t o n e  d e l a y e d  a f t e r  J u n e  r e l e a s e



30 April 2003 SEAL Project Status P. Mato/CERN 9

2. Math Libraries

� GSL evaluation by CAT, I nd or e
– P r o j e c t  i s  n o w  v e r y  a d v a n c e d
– S t u d i e d  n e e d e d  f u n c t i o n a l i t y  b y  L H C  e x p e r i m e n t s  b y  l o o k i n g  w h a t  

N A G  r o u t i n e s  a r e  b e i n g  u s e d  t o d a y
– C A T  t e a m  h a s  m a d e  s o m e  i m p l e m e n t a t i o n s  o f  f u n c t i o n a l i t y  t h a t  

c o u l d  b e  f o u n d  a l r e a d y  i n  G S L
– N e x t  s t e p s :

» C o n t a c t  G S L  t e a m  t o  i n c o r p o r a t e  n e w  d e v e l o p e d  f u n c t i o n a l i t y  t o  
G S L  a n d  f i n d  o u t  t h e i r  c u r r e n t  a n d  f u t u r e  p l a n s

» A u t o m a t i c  t e s t i n g  o f  G S L  ( w i t h  c p p U n i t )  a s  p a r t  o f  e v e r y  S E A L  
r e l e a s e

� P r ovid e to ex p er im ents  w ith  m ath  and  s tatis tic s  libr ar ies  
to be us ed  in analys is , r ec ons tr uc tion, s im ulation.  
– G S L  s u p p o r t ,  …
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2. Math Libraries (2)

� Minuit (see Matthias presentation 9th A pril )
– P r o t o t y p e  a v a i l a b l e  i n  c u r r e n t  S E A L  r e l e a s e  ( 0 . 2 . 0 )

– M i g r a d a n d  M i n o s a v a i l a b l e  ( M a t h L i b / M i n u i t )

» T h e  n u m e r i c a l  r e s u l t s  o f  t h e  t w o  p r o t o t y p e s  c o m p a r e d  t o  t h e  
F o r t r a n  v e r s i o n .  C o m p a t i b l e  w i t h i n  t h e  e r r o r s .  

» N o  s y s t e m a t i c  t e s t i n g  d o n e ,  n e i t h e r  f o r  n u m e r i c a l  a c c u r a c y  n o r  
p e r f o r m a n c e .  

» A i m  o f  t h e s e  p r o t o t y p e s  i s  t o  g e t  a n  o v e r a l l  v i e w  o f  t h e  
r e q u i r e d  f u n c t i o n a l i t y ,  a s  w e l l  a s  f e e d b a c k  o n  t h e  C + +  A P I .  

� O th e r  l ib r a r ie s

– M a t h L i b s / G S L A l g e b r a .  P r o t o t y p e  w r a p p e r  a r o u n d  G S L .  N o t  
c o m p l e t e  b u t  r e s t r i c t e d  t o  M i n u i t n e e d s .
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3. Component Model and Plug- i n Manager

� Plugin M a na ge m e nt
– S e r v i c e  i n  c h a r g e  o f  m a n a g i n g ,  q u e r y i n g ,  [ u n ] l o a d i n g p l u g - i n s

� I m p le m e nt a t io n in t w o  le v e ls
– L o w e r  l e v e l  ( n o  f r a m e w o r k  c o n s t r a i n t s )

» A b i l i t y  t o  c r e a t e  “ m o d u l e ”  l i b r a r i e s  t h a t  c o n t a i n  “ p l u g i n s ”

» A b i l i t y  t o  i n s t a n t i a t e  c o n c r e t e  i m p l e m e n t a t i o n s  k n o w i n g  t h e  
p l u g i n c a t e g o r y  a n d  t h e  c o n c r e t e  t y p e

» C a c h i n g  i n f o r m a t i o n  a b o u t  w h a t  m o d u l e s  c o n t a i n  w h a t  p l u g i n s
a n d  t h e i r  c a t e g o r i e s   

– P l u g i n i n s t a n c e s  m a n a g e m e n t  ( a s s u m i n g  a  g i v e n  f r a m e w o r k  m o d e l )

» L o c a t e  o t h e r  p l u g i n s a n d  m a n a g e  t h e i r  l i f e t i m e

» F r a m e w o r k  b a s e  c l a s s e s  t o  o b e y  p l u g i n / f r a m e w o r k  m o d e l
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Module Library

3. Component Model and Plug- i n Manager  ( 2 )

� Available in current release (0.2.0)
– L o w  l e v e l  p l u g i n m a n a g e m e n t  ( F o u n d a t i o n / P l u g i n M a n a g e r )

– O r i g i n a t e d  f r o m  C M S / I g u a n a

PluginManager

PluginF ac t o ry B as e

PluginF ac t o ry

T
PluginInfo

X X X F a c t or y X X X Info

M od ule M od ule D e f

M od ule B a s e

M y M od ule D e f*

*

PluginC a c h e

C lie nt

*
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3. Component Model and Plug- i n Manager ( 3)

� Howto’s a v a i l a b l e

– H o s t  m o d u l e s  i n  y o u r  p r o j e c t

– C r e a t e  a  n e w  p l u g i n f a c t o r y

– C r e a t e  a  n e w  p l u g i n m o d u l e  l i b r a r y

Plug-In
Cache
Plug-In
Cache

Object
Factory

Object
FactoryPlug-in

Database
Plug-In
Cache

ModuleModuleModuleModuleModule Object
Factory

Attached

Unattached

/ /  Modul e Def i ni t i on
DEFI NE_SEAL_MODULE( ) ;
DEFI NE_SEAL_PLUGI N( SomeFact or y,  MyObj ect ) ;

/ /  Usage by a cl i ent
BaseObj ect *  p;
p = SomeFact or y: : get ( ) - >cr eat e( “ MyObj ect ” ) ;
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4. Object Dictionary

� Reflection packages
– T h e  D i c t i o n a r y / R e f l e c t i o n p a c k a g e  p r o v i d e s  t h e  c a p a b i l i t y  t o  

i n t r o s p e c t  a n d  i n t e r a c t  w i t h  a n y  C + +  o b j e c t  a t  r u n - t i m e

– T h e  D i c t i o n a r y / R e f l e c t i o n B u i l d e r p a c k a g e  i s  t h e  “ w r i t e ”  i n t e r f a c e  
o f  t h e  r e f l e c t i o n  i n f o r m a t i o n .  T y p i c a l l y  g e n e r a t e d  c o d e  u s e s  t h i s  
i n t e r f a c e  t o  b u i l t  t h e  r e f l e c t i o n  i n f o r m a t i o n  a t  r u n - t i m e

� D ictionar y  gener ation
– M a i n  g o a l :  F u l l  s u p p o r t  o f  C + +  w i t h o u t  a n y  c l a s s  i n s t r u m e n t a t i o n

– D i c t i o n a r y G e n e r a t o r p a c k a g e  p r o v i d e s  t h e  c o m m a n d  t o  d o  i t

� E x per im ent ex am ples
– C M S E x a m p l e s t o  t e s t  t h e  C M S  e v e n t  m o d e l  ( P S i m H i t )

– A T L A S  i s  t e s t i n g  t h e i r  e v e n t  m o d e l  ( G u i n e a E v e n t )  

– N o  p r o b l e m  f o u n d  s o  f a r
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� Dictionary generation from header files
– U s e s  g c c x m l ( 0 . 4 . 0 )  t o  p a r s e  h e a d e r - f i l e s  ( e x t e n s i o n  t o  g c c -

c o m p i l e r ) ,  g e n e r a t e s  i n t e r m e d i a t e  X M L  f i l e  w i t h  d i c t i o n a r y  
i n f o r m a t i o n

– X M L  f i l e  p a r s e d  b y  a  p y t h o n  s c r i p t  w h i c h  g e n e r a t e s  d i c t i o n a r y  
b u i l d i n g  C + +  c o d e  ( f o r  “ s e l e c t e d  c l a s s e s ” )

– C o m p i l e d  t o  s h a r e d  l i b r a r y  a n d  l o a d e d  a t  r u n - t i m e  t o  c r e a t e  
d i c t i o n a r y  i n  m e m o r y

4. Object Dictionary (2)

. x m l

. h

. h
l c g d i c t

. h . h

gccxml .xml f i lt e r
+

e xt e n

ge n d i ct
p a r
s e r

_ d i c t .c p p . s oma k e

selection file

( p y th on scr ip t)

# inclu d e files 



30 April 2003 SEAL Project Status P. Mato/CERN 16

4. Object Dictionary (3)

� Object Dictionary being used by POOL
– R o o t S t o r a g e S v c f r o m  P O O L  u s e s  t h e  L C G  O b j e c t  D i c t i o n a r y  t o  

p o p u l a t e  R O O T / C I N T  d i c t i o n a r y

– E x a m p l e s  t o  w r i t e / r e a d  c o m p l e x  C + +  o b j e c t  m o d e l s  i n v o l v i n g  m a n y  
l e v e l s  o f  S T L  c o n t a i n e r s  e x i s t  u s i n g  t h e  D i c t i o n a r y G e n e r a t o r f r o m  
h e a d e r  f i l e s

� C om m on dictionaries
– S t a r t e d  t o  p r o d u c e  t h e  d i c t i o n a r y  f o r  C L H E P

» U s e f u l  t o  s h a r e  b e t w e e n  e x p e r i m e n t s  e v e n t s  m o d e l s
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5. Basic Framework Services 

� Developing the basic framework
– C o m p o n e n t  m o d e l  d e f i n i t i o n

» i d e n t i f i c a t i o n ,  l i f e t i m e  s t r a t e g y ,  i n t e r f a c e s ,  e t c .

– S t a r t e d  t o  r e v i e w  e x i s t i n g  d e s i g n s

� Developing basic services
– S t a r t e d  d e s i g n  a n d  i m p l e m e n t a t i o n  f o r  t h e  m e s s a g e  r e p o r t i n g  

s e r v i c e

– O t h e r  s e r v i c e s  l i k e  c o m p o n e n t  c o n f i g u r a t i o n ,  “ e v e n t ”  m a n a g e m e n t ,
o b j e c t  w h i t e  b o a r d ,  e t c .  w i l l  c o n t i n u e  s o o n  a f t e r

� N othing released  y et
– E x p e c t e d  r a p i d  p r o g r e s s

– B a s i c  f r a m e w o r k  a n d  f e w  b a s i c  s e r v i c e s  b y  r e l e a s e  0 . 3 . 0  ( m i d - M a y )
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5. Basic Framework Services (2)

� The current ideas

– G i v e  t o  t h e  “ u s e r s ”  ( f r a m e w o r k  
d e v e l o p e r s )  a  n u m b e r  p r e - d e f i n e d  
s e r v i c e  b a s e  c l a s s e s  ( f r o m  s i m p l e  t o  
m o r e  c o m p l e x )

– D e v e l o p e r s  s h o u l d  “ m o d e l ”  t h e i r  s e r v i c e s  
u s i n g  o n e  o f  t h e  p r o p o s e d  b a s e  c l a s s e s

– S t a n d a r d  f u n c t i o n a l i t y  ( i n s t a n t i a t i o n ,  
c o n f i g u r a t i o n ,  l i f e t i m e  m a n a g e m e n t ,  
e t c . )  s h o u l d  b e  p r o v i d e d  b y  t h e  b a s e s  
c l a s s e s  

Service

M y Service

C o n t ex t

P ro p M g r

B ServL etA ServL et

C l ien t N a m eSvc
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6. Scripting Services

� Define guidelines for developing Python bindings
– E v a l u a t e  e x i s t i n g  o p t i o n s :  S W I G ,  B o o s t . P y t h o n ,  S I P ,  a n d  r a w  

P y t h o n  C - A P I

– S t u d y  h o w  e a c h  t e c h n o l o g y  h a n d l e s  a  n u m b e r  o f  p r e d e f i n e d  c a s e s

» E x a m p l e s :  M e t h o d  o v e r l o a d i n g ,  i n h e r i t a n c e  a c r o s s  b o u n d a r i e s ,  
t e m p l a t e d c l a s s e s  a n d  m e t h o d s ,  n a t u r a l  m a p p i n g  o f  P y t h o n  
c o n s t r u c t s ,  e t c .

– S t u d y  i n t e r o p e r a b i l i t y  b e t w e e n  b i n d i n g  t e c h n o l o g i e s

– P r o d u c e  a n  e v a l u a t i o n  r e p o r t .  E x p e c t e d  b y  m i d - M a y

� F a iled to develop G S L  bindings using ra w  Python C - A PI
– S e l e c t e d  a s  a n  e x a m p l e  f o r  a u t o m a t i n g  t h e  g e n e r a t i o n  o f  P y t h o n  

b i n d i n g s

– T o  a c h i e v e  a  “ n a t u r a l ”  P y t h o n  b i n d i n g  r e q u i r e s  m a n u a l  i n t e r v e n t i o n



30 April 2003 SEAL Project Status P. Mato/CERN 20

6. Scripting Services (2)

� PyROOT:  Pyt h o n  b i n d i n g s  f o r  ROOT ( f o r m e r  Ro o t Pyt h o n )
– P y R O O T i s  a  P y t h o n  e x t e n s i o n  m o d u l e  t h a t  a l l o w s  t h e  u s e r  t o  

i n t e r a c t  w i t h  a n y  R O O T  c l a s s

» D o n e  g e n e r i c a l l y  u s i n g  t h e  R O O T  d i c t i o n a r y .  N o  n e e d  t o  
g e n e r a t e  a n y  P y t h o n  w r a p p e r  c o d e  t o  i n c l u d e  n e w  R O O T  c l a s s e s

– U p g r a d i n g  t o  v e r s i o n  2  o f  B o o s t . P y t h o n r e q u i r e d  a  c o m p l e t e  r e -
w r i t e  ( ~  6  c l a s s e s )

– M a n y  a d d e d  f e a t u r e s  w i t h  r e s p e c t  p r e v i o u s  v e r s i o n

– R e l e a s e d  i n  S E A L  0 . 2 . 0

� S t a r t e d  t o  w o r k  o n  t h e  L C G  D i c t i o n a r y b i n d i n g s
– B a s i c a l l y  r e p e a t i n g  t h e  w o r k  o f  P y R O O T u s i n g  t h e  L C G  d i c t i o n a r y  

i n s t e a d
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8. Education/Documentation

� Main activities and tasks
– P r o d u c e  d o c u m e n t a t i o n
– P r o d u c e  t r a i n i n g  m a t e r i a l  ( t u t o r i a l s )
– H e l p  i n c o r p o r a t i n g  S E A L  c o m p o n e n t s  i n t o  L C G  p r o j e c t s  a n d  

e x p e r i m e n t  f r a m e w o r k s

� E x isting  do cu m entatio n
– V e r y  l i m i t e d  f o r  t h e  t i m e  b e i n g
– P r o d u c e d  a  n u m b e r  o f  H o w T o p a g e s  f o r  t h e  r e l e a s e d  e l e m e n t s  

» P l u g i n M a n a g e r ,  D i c t i o n a r y  g e n e r a t i o n ,  P y R O O T ,  e t c .

� H el p ing  P O O L  to  inco r p o r ate r el eased co m p o nents
– W e  h a v e  a  t e a m  m e m b e r  w o r k i n g  f o r  b o t h  P O O L  a n d  S E A L

� W il l  b e p r ep ar ing  tu to r ial s f o r  J u ne r el ease
– T i m e  o f  p o s s i b l e  a d o p t i o n  b y  e x p e r i m e n t s
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Software Process

� SPI provided infrastructure
– S a v a n n a h  W e b  p o r t a l ,  C V S  r e p o s i t o r y ,  d e v e l o p m e n t  t o o l s  ( S C R A M ,  

D o x y g e n ,  C p p U n i t ,  e t c . )  a n d  s e r v i c e s  ( e x t e r n a l  t o o l  r e p o s i t o r y ,  e t c . )
– S l o w l y  g e t t i n g  t h e  g o o d  d y n a m i c s  a n d  p r a c t i c e s

� E fforts to “ standardiz e”  tool  usag e and conventions
– A v o i d i n g  d i v e r g e n c e s  b e t w e e n  L C G  p r o j e c t s  
– A d a p t a t i o n  o f  t o o l s  t o  “ L C G  p r o p e r ”  w o r k i n g  m o d e l s

� R el ease procedures
– D e v e l o p i n g  S E A L  p r o p e r  p r o c e d u r e s
– T a g g i n g ,  b u i l d i n g ,  t e s t i n g ,  r e l e a s i n g ,  d o c u m e n t a t i o n  g e n e r a t i o n ,

a n n o u n c i n g ,  e t c .
– A u t o m a t i o n  o f  t h e  p r o c e s s  i s  e s s e n t i a l  ( r o t a t i n g  r e l e a s e  m a n a g e r

r o l e )  

� Pl atform s
– S i n g l e  r e l e a s e  p l a t f o r m  f o r  t h e  m o m e n t :  L i n u x  R e d H a t 7 . 3 / g c c - 3 . 2  



30 April 2003 SEAL Project Status P. Mato/CERN 23

Summary

� SEAL has had three releases: 0.1.0, 0.1.1, 0.2.0 since the beginning o f  
the y ear at the schedu led tim es
– T h e  m a i n  e m p h a s i s  h a s  b e e n  t o  s u p p o r t  P O O L  ( D i c t i o n a r y ,  P l u g i n

M a n a g e m e n t ,  F o u n d a t i o n  c l a s s e s ,  e t c . )

� T he f u nctio nality  av ailable is no t y et eno rm o u s bu t its dev elo p m ent has 
help  u s
– T o  g e t  e x p e r i e n c e  o n  n e w  t o o l s  a n d  p r o c e d u r e s

– B u i l d  t h e  d e v e l o p m e n t  t e a m

� N o  technical p ro blem  enco u ntered so  f ar

� N ex t schedu led releases
– T e c h n i c a l  r e l e a s e  u s i n g  n e w  S C R A M  v e r s i o n  t h e s e  d a y s

– 0 . 3 . 0  b y  m i d - M a y ,  1 . 0 . 0  b y  e n d - J u n e


