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SAM as a Data Grid
�� Provides highProvides high--l evel  c ol l ec t ive servic es of  l evel  c ol l ec t ive servic es of  reliable reliable 
da t a  st ora ge a n d rep l ic a t ionda t a  st ora ge a n d rep l ic a t ion
�� E m b ra c es m u l t ip l eE m b ra c es m u l t ip l e M S S ’ sM S S ’ s ((E n st oreE n st ore , H PS S , et c )  , H PS S , et c )  
l oc a l  resou rc e m a n a gem en t  sy st em s (L S F , F B S , l oc a l  resou rc e m a n a gem en t  sy st em s (L S F , F B S , 
PB S , C on dor) , severa l  dif f eren t  f il e t ra n sf er PB S , C on dor) , severa l  dif f eren t  f il e t ra n sf er 
p rot oc ol s (p rot oc ol s (b b f t pb b f t p ,, k erb eros rc pk erb eros rc p , grid f t p , … ), grid f t p , … )
�� O p t ion a l l y  u ses G rid t ec hn ol ogies a n d t ool sO p t ion a l l y  u ses G rid t ec hn ol ogies a n d t ool s
�� C on dor a s a  B a t c h sy st em  (in  u se)C on dor a s a  B a t c h sy st em  (in  u se)
�� G l ob u sG l ob u s F T P f or da t a  t ra n sf ers (rea dy  f or F T P f or da t a  t ra n sf ers (rea dy  f or 
dep l oy m en t )  dep l oy m en t )  

�� F rom  F rom  d e f ac t od e f ac t o t o t o d ed e j u rej u re……
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Data S i te
W A N Data F l o w

Routing+Caching=Replication
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Dzero S A M  Dep l oy m en t  M a p  

Processing Center

A na l y sis site
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SAM usage statistics for DZero
• 497 registered SAM users in production

• 360 of them have at some time run at least one SAM project
• 1 32  of them have run more than 1 00 SAM projects
• 32 3 of them have run a SAM project at some time in the past y ear
• 1 9 5  of them have run a SAM project in the past 2  months

• 48  registered sta tions,  3 40  registered nodes 
• 1 1 5 T B  of  da ta  on ta pe
• 6 3 , 2 3 5  ca ch ed f il es currentl y  ( ov er 1  m il l ion entries tota l )
• 70 2 , 0 8 9 ph y sica l  a nd v irtua l  da ta  f il es k now n to SAM 
• 5 3 5 , 0 48  ph y sica l  f il es ( 90 K  ra w ,  3 0 0 K  MC  rel a ted)
• 71 , 2 46  “ a na l y sis”  proj ects ev er ra n
• h ttp: / / d0 db . f na l . gov / sa m _ da ta _ b row sing/ f or m ore inf o
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Fabric

Tape 
S t o r ag e 
E l em en t s

R eq u es t  
F o r m u l at o r  an d  
P l an n er

Client Applications

C o m pu t e 
E l em en t s

Indicates component that will be replaced

D i s k  
S t o r ag e 
E l em en t s

L A N s  an d
W A N s  

R es o u r c e an d  
S er v i c es  
C at al o g

R epl i c a 
C at al o g

M et a-
d at a 
C at al o g

Authentication and Security
G S IS A M -s pec i f i c  u s er ,  g r o u p,  n o d e,  s t at i o n  r eg i s t r at i o n B b f t p ‘ c o o k i e’

C onnectiv ity and R es ource

C O R B A U D P F i l e t r an s f er  pr o t o c o l s  -
f t p,  b b f t p,  r c p G ridF T P

M as s  S t o r ag e s y s t em s  
pr o t o c o l s

e. g .  en c p,  h ps s

C
ollective Services

C at al o g
pr o t o c o l s

Significant Event Logger N am ing Service D atab as e M anagerC atal og M anager

SA M  R es ou rce M anagem ent B atch  Sy s tem s  - LSF ,   F B S,  P B S,  
C ond or D ata M overJ ob  Services

S t o r ag e 
M an ag erJ o b  M an ag erC ac h e M an ag erR eq u es t  

M an ag er

“Dataset Editor” “F il e S torag e S erv er”“P roj ec t M aster” “S tation  M aster” “S tation  M aster”

W eb P y th on  c odes,  J av a c odesC om m an d l in e D0  F ram ew ork  C + +  c odes

“S tag er”“O p tim iser”

C o d e
R epo s i t o r y

N ame in “q u otes” is S A M -g iv en sof tware component name

or addedenhanced u sing  P P D G  and G rid tools
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SAM-G r i d  Ar c h i t e c t u r e
Job Handling M onit or ing and I nf or m at ion

D at a Handling

Request
B r o k er

Compute Element
R es our c e

S i te
Ga tek eep er

Logging and
B ook k e e p ing

J o b  
S c h ed ul er

I nf o P r oc e s s or
A nd C onv e r t e r

Rep l i c a  
C a ta l o g

D H  Reso ur c e 
M a n a g em en t

D a ta  D el i v er y  
a n d  C a c h i n g

Reso ur c e
I n f o

J H  C l i en t

AAA

B a tc h
S y s tem

C o n d o r -G

Cond or  M M S

GRA M

GS I

S A M

G r i d  s ens or s

( A ll)  
J ob  S ta tus  
U pd a tes

M D S -2
Cond or  
Cla s s  A d s Gr i d  RC

P r i n c i p a l
C o m p o n en t S e r v i c e I m p l em en ta ti o n

O r  L i b r a r y
I n f o r m a ti o n
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SAMGrid P rin c ip a l  C o m p o n e n t s

�� Job Definition and Management:Job Definition and Management: T h e p r el iminar y  j ob T h e p r el iminar y  j ob 
management ar c h itec tu r e is  aggr es s iv el y  bas ed on th e management ar c h itec tu r e is  aggr es s iv el y  bas ed on th e 
C ondor  tec h nol ogy  p r ov ided by  th r ou gh  ou r  c ol l abor ation C ondor  tec h nol ogy  p r ov ided by  th r ou gh  ou r  c ol l abor ation 
w ith   U niv er s ity  of W is c ons in C S  G r ou p .w ith   U niv er s ity  of W is c ons in C S  G r ou p .
�� Monitor ing and I nfor mation S er v ic es :Monitor ing and I nfor mation S er v ic es : W e as s ign a c r itic al  W e as s ign a c r itic al  
r ol e to th is  p ar t of th e s y s tem and w iden th e bou ndar ies  of r ol e to th is  p ar t of th e s y s tem and w iden th e bou ndar ies  of 
th is  c omp onent to inc l u de al l  s er v ic es  th at p r ov ide,  or  th is  c omp onent to inc l u de al l  s er v ic es  th at p r ov ide,  or  
r ec eiv e,  infor mation r el ev ant for  j ob and data management.r ec eiv e,  infor mation r el ev ant for  j ob and data management.
�� Data H andl ing:Data H andl ing: T h e ex is ting S A M Data H andl ing s y s tem,  T h e ex is ting S A M Data H andl ing s y s tem,  
w h en p r op er l y  abs tr ac ted,  p l ay s  a p r inc ip al  r ol e in th e w h en p r op er l y  abs tr ac ted,  p l ay s  a p r inc ip al  r ol e in th e 
ov er al l  ar c h itec tu r e and h as  dir ec t effec ts  on th e Job ov er al l  ar c h itec tu r e and h as  dir ec t effec ts  on th e Job 
Management s er v ic es .Management s er v ic es .


