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SPI 
In f r a s t r u c t u r e

f o r
L C G  So f t w a r e  Pr o j e c t s

Services Overview

A.Aimar - C E R N
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Project context of LCG SPI

LCG Application Area

LCG Infrastructure

•C o m m o n  s e r v i c e s

•S i m i l a r  w a y s  o f  w o r k i n g  ( p r o c e s s )

•T o o l s ,  t e m p l a t e s ,  t r a i n i n g

•G e n e r a l  Q A ,  t e s t s ,  i n t e g r a t i o n ,  r e l e a s e

LCG Application Area 
s of tw are proj ects

•P O O L :  P e r s i s t e n c y

•S E A L :  C o r e  c o m m o n  s o f t w a r e

•P I :  P h y s i c s  I n t e r f a c e s

•S I M U :  S i m u l a t i o n

• … e t c …  

LHC grid software 
ap p l ic ation s 

(LHC experiments, projects, etc)

LCG  S P I  p roj ec t
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Project context of the LCG SPI

• “ S o f t w a r e  M a n a g e m e n t  P r o c e s s  R T A G ”
• G e n e r a l  r e c o m m e n d a t i o n s

- A l l  L C G  p r o j e c t s  m u s t  a d o p t  t h e  s a m e  s e t  o f  t o o l s ,  
s t a n d a r d s  a n d  p r o c e d u r e s

- A d o p t  c o m m o n l y  u s e d  o p e n -s o u r c e  o r  c o m m e r c i a l  
s o f t w a r e  w h e n  e a s i l y  a v a i l a b l e

- A v o i d  “ d o  i t  y o u r s e l f  s o l u t i o n s ”

- A v o i d  c o m m e r c i a l  s o f t w a r e ,  i f  m a y  g i v e  l i c e n s i n g  
p r o b l e m s

• I f  e a c h  p r o j e c t  n e e d s  a n  i n f r a s t r u c t u r e ,  
m a n y  p r o j e c t s  n e e d  i t  e v e n  m o r e …

- T o o l s ,  s t a n d a r d s  a n d  p r o c e d u r e s

- T r y  t o  a v o i d  c o m p l e x i t y
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Infrastructure Software 
D ev el op m ent

• K e e p  i t  “ s i m p l e  a n d  m o d u l a r ”

a .  P r o v i d e  g e n e r a l  s e r v i c e s  n e e d e d  b y  e a c h  p r o j e c t

- C V S  r e p o s i t o r y ,  W e b  S i t e ,  S o f t w a r e  L i b r a r y

- M a i l i n g  L i s t s ,  B u g  R e p o r t s ,  C o l l a b o r a t i v e  F a c i l i t i e s

b .  P r o v i d e  s o l u t i o n s  s p e c i f i c  t o  t h e  s o f t w a r e  p h a s e s

- T o o l s ,  T e m p l a t e s ,  T r a i n i n g ,  E x a m p l e s ,  e t c .

Coding
Analysis and Design

Development

Release

Specifications
Testing

…..
Deployment and 

Installation …..

Planning

General Services

Software Development
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http://spi.cern.ch
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OUTLINE

SPI Services

LCG software

LCG p roj ec t p ortal

LCG l i b rari es
E x tern al  software

LCG software d i stri b .

CV S  an d  d el i v ery

Cod e d oc u m en tati on

T esti n g  fram ework

B u i l d s an d  rel eases

…

D ev el op ers’  web

B u g  rep orts

F A Q ,  N ews
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OULINE � LC G  r e p o s i t o r y

SPI Services

LCG software

LCG p roj ec t p ortal

LCG l i b rari es
E x tern al  software

LCG software d i stri b .

CV S  an d  d el i v ery

Cod e d oc u m en tati on

T esti n g  fram ework

B u i l d s an d  rel eases

…

D ev el op ers’  web

B u g  rep orts

F A Q ,  N ews
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Software Quality and Development 
P olic ies

• C V S  D i r e c t o r y  S t r u c t u r e  P o l i c y

• C + +  S o u r c e  C o d e  P o l i c y

• B u i l d  D i r e c t o r y  P o l i c y  

• S o f t w a r e  T e s t i n g  P o l i c i e s  

• V e r s i o n  N u m b e r s ,  T a g g i n g  a n d  R e l e a s e  P r o c e d u r e

• I n s t a l l a t i o n  D i r e c t o r y  S t r u c t u r e  

• P l a t f o r m  s t r i n g ,  b i n a r y  n a m e s ,  d e b u g  f l a g s  a n d  
m o r e
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>>> CVS repository and Delivery Areas

CVS repository

• A  c e n t r a l  C V S   r e p o s i t o r y  
m a n a g e d  a n d  a v a i l a b l e  t o  
a l l  p r o j e c t s

• T o o l s  f o r  a u t o m a t i c  c l e a n  
u p  o f  l o c k s ,  e t c

• S y s t e m s  t o  b r o w s e  t h e  
r e p o s i t o r i e s

• W e  d e v e l o p e d  a s  l i t t l e  a s  
p o s s i b l e  k n o w i n g  t h a t  w e  
w i l l  m o v e  t o  t h e  I T  C V S  
s e r v i c e  t h a t  i s  b e i n g  
s e t u p  u p  f o r  L C G

D el iv ery a rea s
• T h e  A F S  a n d  D F S  

d e l i v e r y  a r e a s
1. a n  a r e a  t o  i n s t a l l  s o f t w a r e  

o f  L C G a p p l i c a t i o n  a r e a  

2 . a n  a r e a  f o r   e x t e r n a l  a n d  
t h i r d  p a r t y  s o f t w a r e  

3 . a n  a r e a  f o r  e v a l u a t i o n  
w i t h i n  a  p r o j e c t  

• P r e - i n s t a l l e d  s o f t w a r e  s h a l l  
b e  i n  d i r e c t o r i e s  s p e c i f y i n g  
t h e  p a c k a g e  n a m e ,  t h e  
p a c k a g e  v e r s i o n  a n d  t h e  
“ O S _ C o m p i l e r ”  
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� Code Documentation

• F e a t u r e s  o f  i n t e r e s t :

• C o d e  b r o w s i n g

• C o d e  s e a r c h i n g

• C o d e  i n f o r m a t i o n

• D e s i g n  d i a g r a m s

• A n y  L C G  p r o j e c t  w i l l  h a v e  t h e m  a v a i l a b l e  
a s  p a r t  o f  t h e  i n f r a s t r u c t u r e

• D o x y g e n  

• L X R

• V i e w C V S
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Code documentation: Doxygen
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Code documentation:  L X R
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Code documentation: ViewCVS

• C V S g r a p h :  D i s p l a y s  t h e  t r e e  o f  r e v i s i o n s  a n d  
b r a n c h e s  g r a p h i c a l l y

• E n s c r i p t :  C o l o r i z e  f i l e s  i n  t h e  C V S  r e p o s i t o r y .
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>>> Software Testing

Tests of classes 

• i n d i v i d u a l  c l a s s

• s m a l l  g r o u p s  o f  

c o l l a b o r a t i n g  c l a s s e s

• w o r k  p a c k a g e

Software
d ev el op er

C O D E

Test

p r o g r a m s

Automatic

so f tw a r e test 

r u n  p r o c ess
Code Documentation

Tools

•CppUnit

•P y Unit

•O v a l

•Q M te s t
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Test frameworks: CppUnit

A simple test

1 . Su b c la ss th e T estC a se C ppU n it c la ss
2 . O v er r id e th e meth o d  r u n T est( ) .

3 . c a ll C P P U N I T _ ASSE R T

Similar tools: Junit, 
P e rlU nit, P y U nit, 
Q tU nit

O utp ut in X M L , 
c omp ile r or te x t

W ind ow s v e rsion f or 
M V C + +
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Test frameworks: Oval

Ovalfile
(configuration)

E x ec u t ab le

T es t  

S o u r c e 

C o d e

Reference
fi l e

L o g  
fi l e

Oval run

Oval

d iff

Oval b ui ld

Was used for used for 

U n i t - t est  b ut  i s a 

fram ew ork  t h at  c an  run  

an d c om p are an y  t est  

out p ut

I t  i s p ossi b l e t o set  

di fferen t  run   

en v i ron m en t s

C an  run  ex t ern al  sc ri p t s 

an d ex t ern al  b i n ari es

Oval:

• v a l i d a t i o n

• r e g r e s s i o n   
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Test F r a m eW o r k s:  Q M Test

QMTest

•U s e s  a  g r a p h i c a l  

i n t e r f a c e  f o r  c r e a t i n g  a n d  

r u n n i n g  t e s t s

• R u n s  t e s t s  i n  p a r a l l e l

• O r g a n i z e s  t e s t s  

h i e r a r c h i c a l l y

• S u p p o r t s  e x e c u t i o n  o f  a  

s i n g l e  t e s t  o r  m a n y  a t  

o n c e

• R e c o r d s  d e p e n d e n c i e s  

b e t w e e n  t e s t s

• C a n  b e  r u n  i n  b a t c h  

m o d e  - >  e a s y  i n t e g r a t i o n  

w i t h  t h e  N i g h t l y - B u i l d i n g  

s y s t e m s

SW- T e s t i n g
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1

User support: How- T o

2

3
F o l l o w  s w - t e s t i n g

p o l i c i e s

*

*

*

*

*

SW- T e s t i n g
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Many components available

• B u i l d  a n d  r e l e a s e  t o o l   � S c r a m

• M e m o r y  L e a k s  � V a l g r i n d

• C o d i n g  g u i d e l i n e s  � R u l e C h e c k e r

• S t a n d a r d  d i r e c t o r y  s t r u c t u r e s  � S P I  
p o l i c i e s

• A u t o m a t i c  B u i l d s  � N i c o s  

• S o f t w a r e  d i s t r i b u t i o n

• D e v e l o p e r s  w o r k b o o k

• S o f t w a r e  d o c u m e n t a t i o n ,  t e m p l a t e s ,  e t c
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OUTLINE � LC G  S o f t w a r e  Li b r a r y

SPI Services

LCG software

LCG p roj ec t p ortal

LCG l i b rari es
E x tern al  software

LCG software d i stri b .

CV S  an d  d el i v ery

Cod e d oc u m en tati on

T esti n g  fram ework

B u i l d s an d  rel eases

…

D ev el op ers’  web

B u g  rep orts

F A Q ,  N ews
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Service: Software Library

• L i m i t e d  t o  L C G  p r o j e c t s  n e e d s

• A l l  s o f t w a r e  n e e d e d  b y  m o r e  t h a n  o n e  L C G  
p r o j e c t s  s h a l l  b e  i n s t a l l e d  i n  c o m m o n  a r e a s

• A v a i l a b l e  f o r  s e v e r a l  c o m p i l e r s  a n d  o p e r a t i n g  
s y s t e m s

• M a i n t a i n e d  c e n t r a l l y  w i t h  s u p p o r t  a n d  h e l p  t o  t h e  
u s e r

• E x t e r n a l  d o c u m e n t a t i o n  a v a i l a b l e

• C o n t a c t  w i t h  t h e  a u t h o r s  i f  t h e  s o f t w a r e  i s  
d e v e l o p e d  i n  H E P  o r  L C G

• D i s t r i b u t i o n  a n d  p r e - i n s t a l l a t i o n  t o  a l l  L C G  u s e r
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Current status

• C e n t r a l  i n s t a l l a t i o n  o f  H E P  o r  o p e n  s o u r c e  s o f t w a r e  n e e d e d  b y  L C G  
r e l a t e d  p r o j e c t s  o r  f o l l o w i n g  t h e i r  r e q u e s t s  i n  t e r m  o f  v e r s i o n  a n d  
p l a t f o r m s  ( L i n u x ,  W i n d o w s  a n d  S o l a r i s ,  w h e n  n e e d e d ) .

• S t a n d a r d  i n s t a l l a t i o n  &  l o c a t i o n

• A v a i l a b i l i t y
• AFS:  / af s/ cer n. ch/ sw/ l cg/ ext er nal /

• DFS:  \ \ cer n. ch\ df s\ pr oj ect \ l cg\ ext er nal \ ( j ust  s t ar t ed)

sundev005 /afs/cern.ch/user/l/lcgspi [87]> ls
/afs/cern.ch/sw/lcg/external/
Ant/             JACE/            Python/          edg-rls-client/  
png-lib/         valgrind/
Boost/           JDK/             TJDO/            expat/           
root/            wxPython/
CMake/           JDORI/           XalanJ/          gccxml/          
scripts/
Colt/            Log4J/           XercesC/         mysql/           
tarFiles/
CppUnit/         MMMySQL/         XercesJ/         mysql++/         
test.html*
GSL/             Oval/            doxygen/         packages/        
uuid/
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OUTLINE � LC G  p r o j e c t  p o r t a l

SPI Services

LCG software

LCG p roj ec t p ortal

LCG l i b rari es
E x tern al  software

LCG software d i stri b

CV S  an d  d el i v ery

Cod e d oc u m en tati on

T esti n g  fram ework

B u i l d s an d  rel eases

…

D ev el op ers’  web

B u g  rep orts

F A Q ,  N ews
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Project Portal and Bug Tracker

Bug Tracker
• A  c e n t r a l  i n s t a l l a t i o n  s o  
t h a t  e a c h  p r o j e c t  h a s  a n  
a v a i l a b l e  b u g  t r a c k e r  
s y s t e m

• C e n t r a l l y  m a n a g e d  b u t  
c u s t o m i z a b l e  f o r  d i f f e r e n t  
n e e d s

• E a s i e r  t o  p o s t  b u g  i f  
p r o j e c t s  u s e  s i m i l a r  
s y s t e m s

• N o  w o r k  o f  m a i n t e n a n c e  
a n d  u p g r a d e  o n  t h e  
p r o j e c t s

• W e b  b a s e d  

P ro j ect  P o rt al
• T h e  d e v e l o p m e n t  f r o n t -
e n d  o f  e v e r y  p r o j e c t

• W i t h  a l l  f e a t u r e s  n e e d e d ,  
c o n f i g u r e d  a n d  i n t e g r a t e d

• N e w s  a n d  F a q

• T a s k  m a n a g e m e n t

• M a i l i n g  l i s t s  a c c e s s

• B u g  t r a c k i n g  a c c e s s

• D o w n l o a d  a r e a

• A c c e s s  t o  t h e  C V S  
r e p o s i t o r y

• W e  h a v e  c u s t o m i z e d  
“ S a v a n n a h ”  f r o m  G N U

h t t p : / / s a v a n n a h . g n u . o r g
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Benefits

• T o t a l l y  w e b  b a s e d

• S i n g l e  e n t r y  p o i n t  t o  p r o j e c t ( s )

• U n i f o r m  a c c e s s  t o  p r o j e c t  i n f o r m a t i o n

• S e t  u p  c o m m o n  w e b  i n f r a s t r u c t u r e  f o r  a  
p r o j e c t  w i t h o u t  c o d i n g
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Bug tracker

• F i e l d s  c u s t o m i z a b l e  f o r  e a c h  p r o j e c t

• F i l e  u p l o a d s

• A u d i t  t r a i l

• F u l l  t e x t  s e a r c h e s

• C c  f o r w a r d i n g
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Personalize web page

• A  l o g g e d  i n  u s e r  g e t s

• a  c u s t o m i z a b l e  p e r s o n a l  e n t r y  p a g e

• d i s p l a y  o f  c u r r e n t  w o r k  s t a t u s

- U s e r ' s  b u g s ,  t a s k s ,  . . .

- M o n i t o r e d  n e w s  t h r e a d s

- B o o k m a r k s
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And much more…

• N e w s  s y s t e m

• T a s k  m a n a g e r

• C o n s o l i d a t e  p r o j e c t  l i n k s
• V i e w C V S  ( ,  D o x y g e n ,  L X R ,  B o n z a i ,  . . . )

• P r o j e c t  h o m e p a g e

• M a i l i n g  l i s t s  ( s u b s c r i b e / u n s u b s c r i b e )

• F A Q  s y s t e m  ( u s e r / a d m i n  d o c u m e n t s )

• S u p p o r t  m a n a g e r

• D o w n l o a d  a r e a

• P a t c h  m a n a g e r

• P r o j e c t s  a d m i n i s t r a t o r s  c a n  c h o o s e  w h a t  t o  u s e  f o r  

e a c h  p r o j e c t  
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Specific implementations

• G e n e r a l  b u g  f i x i n g  a n d  i m p r o v e m e n t s

• I m p l e m e n t e d  b u l k  u s e r  r e g i s t r a t i o n
• G e t  a  l i s t  o f  u s e r s  a n d  a d d / r e m o v e  t h e m  a l l  w i t h o u t  
r e g i s t e r i n g  t h e m  o n e  b y  o n e

• I n t e g r a t i o n  w i t h  A F S  a u t h e n t i c a t i o n
• A d d e d  a  P A M  m o d u l e  t o  v e r i f y  a  l o g i n  a g a i n s t  t h e  A F S  
a u t h e n t i c a t i o n

• T h e  u s e r  c a n  s t i l l  d e f i n e  a  p a s s w o r d  n o t  u s i n g  t h e  A F S  
p a s s w o r d

• S e n d i n g  b a c k  t o  S a v a n n a h  o u r  c h a n g e s ,  p a t c h e s  
a n d  f i x e s

• More than 50 projects LCG, LHC experiments, and 
other projects at CE R N

• http: / / sav annah. cern. ch
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Conclusions

• H o m o g e n e i t y  i s  i m p o r t a n t  f o r  t h e  L C G  a n d  f o r  i t s  
p r o j e c t s

• H e l p  p e o p l e  t o  m o v e  f r o m  p r o j e c t  t o  p r o j e c t  o r  
w o r k  a c r o s s  p r o j e c t s  
� c o m m o n  s t r u c t u r e ,  s a m e  t o o l s ,  e t c

• C o m m o n  s e r v i c e s  a r e  a v o i d i n g  m a n y  a n n o y i n g  
t a s k s  t o  p r o j e c t s  
� s o f t w a r e  l i b r a r y ,  r e p o s i t o r y

• A  s i n g l e  u s e r s / d e v e l o p e r s  e n t r y  f o r  m u l t i p l e  
p r o j e c t s  
� p r o j e c t s  p o r t a l

• S P I ’ s  a d d r e s s  i s     � h t t p : / / s p i . c e r n . c h


