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OUTLINE

I. GLUE Schema open issues

I. From B u g Z i l l a # 1 4 1 4

I. SE

II. Service

III. C E
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GLUE S t o r a g e S p a c e  - O p e n  i s s u e
m i s s i n g Un i q u e I D

� ISSUE: missing Unique Identifier (there was the 
wro ng assump tio n o f a 1 - to - 1  rel atio nship  with the 
direc to ry )

� SO L UT IO N : add G l ueS A UniqueID
– The LDAP DIT will change as follow:

� dn:  G l u e S A R o o t = . . . , G l u e S E U ni q u e I D = … , m ds - v o - na m e = l o c a l ,  
o = g r i d

� dn: G l u e S A U ni q u e I D = … ,  G l u e S E U ni q u e I D = … , m ds - v o -
na m e = l o c a l , o = g r i d    

a nd G l u e S A R o o t w i l l  b e  j u s t  a n a t t r i b u t e  no t  p a r t  o f  t h e  k e y
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GLUE S t o r a g e S p a c e  - O p e n  i s s u e
f r e e s p a c e  a t t r i b u t e c o m p u t a t i o n

� ISSUE: free space attributes are per Storage Space; 
– schema issue: how do I distinguish if the free space is exclusive 

or shared?

� SO L UT IO N : 
– S plit Q uota attrib ute in B estE ffortQ uota and G uaranteedQ uota,

– T hen couple the value of B estE ffort/ G uaranteed Q uota with the 
F ree/ U sed space, e. g. :

Used Free

Guaranteed BestEffort

Quota

Available

Free
Guaranteed

Free
Best Effort
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GLUE S t o r a g e S p a c e  - O p e n  i s s u e
u s e d s p a c e  a t t r i b u t e c o m p u t a t i o n

� ISSUE: used space attributes are per Storage 

Space;  

– Info provider issue: edg -se pl a c es fil es of different  S A s

under the same dir (/), the used seems to be computed 

as the w hol e occupation of  the directory , hence does not 

disting uish per S A s/V O s;  (al l  S A s show  the same v al ue)

� QUESTION: 

– I n the edg - se impl ementation, is it possibl e to compute 

used space per S A ?
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GLUE S t o r a g e S p a c e  - O p e n  i s s u e
m i s s i n g s t a t e  a t t r i b u t e

� I S S UE: there is no state attribute for an SE

� S O LUT I O N : 

– Add G l u e S E S t a t u s
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GLUE S t o r a g e Li b r a r y - O p e n  i s s u e s
w h a t d o  w e n e e d ?

� ISSUE:

– The Storage Library is still a raw concept;

– R ef erring to the storage system ,  the ex perience says 
that what need  is to represent the state of  the 
m achine where the serv ice ru ns

� SO L UT IO N : 

– R eplace the Storage Library with the H ost,  m od eling 
that it is an access m achine to a storage system  ( it can 
be d one u sing the H ostR ole m od eled  in the ex tensions 
f or m onitoring)
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GLUE Data Access P r o to co l - O p en  i ssu es
m i ssi n g state attr i b u te

� ISSUE: at present a data access protocol is 

identif ied b y  its ty pe;  

– for scalability issues, the same protocol can be used from 

multiple ports, or from multiple machines

� SOLUTION: 

– Add Ac c e s s P r o t o c o l . U R I ,  t h i s  i s  t h e  k e y

� E.g., gs i f t p : / / h o s t a n a m e : p o r t / b a s e _ d i r

– R e m o v e  Ac c e s s P r o t o c o l . p o r t ( n o t  n e e de d a n y m o r e ,  s i n c e  

i t  i s  p a r t  o f  t h e  U R I )
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GLUE CE-S E B i n d - O p e n  i s s u e s
m o u n t e d d i r / e x p o r t e d d i r

� ISSUE: a CE cannot have more than one SE nf s -mou nted  s i nce 
mou nt d i r i s  s u p p os ed  to b e eq u al  to ex p orted  d i r

� SO L UT IO N : 

– Represents scenario as it is:
1. SE n f s - e x p o r t s  a  d i r e c t o r y ,  t h i s  i s  o n e  o f  t h e  a v a i l a b l e  a c c e s s  p r o t o c o l s  t o  

d a t a  � f o r  e a c h  e x p o r t e d  d i r ,  I  a d d  a n  a c c e s s  p r o t o c o l  w h i c h  U R I  i s  
n f s : / / h o s t n a m e : p o r t / b a s e _ d i r

2 . a  C E m o u n t s  t h e  U R I  n f s : / / h o s t n a m e : p o r t / b a s e _ d i r o n  l o c a l _ d i r ,  t h e n  w e  
r e d i f i n e t h e  C ESEB i n d . A c c e s s p o i n t a s  t h e  c o u p l e  < m o u n t  p o i n t >  < e x p o r t e d  
d i r ,  f u l l  U R I >

� ADVICE: 

– with this solution, from a WN, a storage space can be nfs- accessed  iff
there is an accesspoint which ty pe is nfs and  which base_ d ir is ancestor 
of the S A  root

– I s it enough flex ible?  D o we need  to d irect ex press C E - S A  bind ing?
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GLUE
S t o r a g e S e r v i c e /Space/L i b r ar y

� Storage Service:

– grid service identified by a URI

– it m anag es  s to r ag e ex tents  in  te r m  o f  S to r a g e  

S p a c e s  

– it h a s  a  typ e ( e . g . ,  e d g - s e ,  f s - o n l y ,  s r m )

– it o f f e r s  a  s et o f data ac c es s  p r o to c o l s to  

a c c e s s  f il e s  in  th e  S to r a g e  S p a c e s  o r  tr a n s f e r  

th e m  in / o u t
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GLUE
S t o r a g e Service/ S p a c e / L ib ra ry

� Storage Space: portion of a logical storage extent 
id entified  b y  an U R I  th at:  
– is assigned to a Virtual Organization

– is assoc iated to a direc tory o f  t h e  u n d e r l y in g  f il e  sy st e m  
( e . g . ,  / p e r m a n e n t / C M S ) ;  t h is a sso c ia t io n  m a y  b e  m a n y - t o -
o n e  

– h a s a  set of  p olic ies ( M a x F il e S iz e ,  M in F il e S iz e ,  M a x D a t a ,  
M a x N u m F il e s,  M a x P in D u r a t io n ,  Q u o t a )

– h a s a  se t  o f  ac c ess c ontrol b ase rules ( e . g . ,  t o  p r iv il e g e  
so m e  V O  u se r  a g a in st  so m e  o t h e r )

– h a s a  state ( e . g . ,  a v a il a b l e  sp a c e )



StorageService

UniqueID : string
Name : string
Type : {edg-se, srmv1, srmv2, ufs}
Status : string
OwnerName : string
OwnerContact: string
SupportedFileLifeTime[1..*] : string

State

CurrentIOLoad : string

AccessProtocol

URI : string
Type : string
Port : int
Version : string
SupportedSecurity[*] : string
AccessTime : int

Policy

MinFileSize : int
MaxFileSize : int
MaxData : int
MaxNumFiles : int
MaxPinDuration : int
BestEffortQuota : int
GuaranteedQuota : int
Duration: int
FileLifeTime : string

State

AvailableSpace : int
UsedSpace : int

AccessControlBase

Rule[*] : string

Host

<see Host for a complete
description>

*

StorageSpace

UniqueID : string
OwnerName : string
OwnerContact: string
Root : string

*

0..1

*

Implementation

MajorVersion : int
MinorVersion : int
PathVersion : int

hostedService

TargetSystem

Type : {disk-server, HPSS,...}
Architecture : {disk, tape}

Role

Name=StorageAccessNode

LocalFileSystem

Directory

RemoteFileSystem

*

File

Name : string
Size : int
CreationDate : datetime
LastModified : datetime
LastAccessed : datetime
Latency : int
LifeTime : datetime
Owner : string

FileSystem

Name : string
Root : string
Size : int
AvailableSpace : int
ReadOnly : boolean
Type : string
INodeTotal : int
INodeFree : int

Export
0..1

0..1

Directory
ContainsFile

0..1

FileStorage

*

Mount

*

*

*

associatedTo

*

Storage Element – p rop os al rev i s i on



Storage Element – ex amp le ap p li c ati on f or ed g- s e

StorageService

UniqueID : srm://sehost.cern.ch
Name :
Type : edg-se
Status : OK
OwnerName : CMS
OwnerContact: cms-siteadmin@cern.ch
SupportedFileLifeTime : permanent
SupportedFileLifeTime : durable
SupportedAccessProtocolType : gridftp
SupportedAccessProtocolType : nfs
SupportedAccessProtocolType : rfio

State

CurrentIOLoad : 0.5

AccessProtocol

URI : gridftp://sehost.cern.ch:2147
Type : gridftp
Version : ?

Policy

MinFileSize : ?
MaxFileSize : ?
MaxData : ?
MaxNumFiles : ?
MaxPinDuration : ?
BestEffortQuota : 1000
GuaranteedQuota : 0
Duration: 0
FileLifeTime : permanent

State

AvailableSpace : 700
UsedSpace : 300

AccessControlBase

Rule: CMS

StorageSpace

UniqueID : CMS:/permanent
OwnerName : CMS
OwnerContact: email@cms
Root : /shared/permanent

AccessProtocol

URI : gridftp://sehost.cern.ch:2148
Type : gridftp
Version : ?

AccessProtocol

URI : nfs://sehost.cern.ch/shared
Type : nfs
Version : 4

Policy

MinFileSize : ?
MaxFileSize : ?
MaxData : ?
MaxNumFiles : ?
MaxPinDuration : ?
BestEffortQuota : 500
GuaranteedQuota : 0
Duration: 0
FileLifeTime : permanent

State

AvailableSpace : 300
UsedSpace : 200

AccessControlBase

Rule: CMS

StorageSpace

UniqueID : CMS:/volatile
OwnerName : CMS
OwnerContact: email@cms
Root : /shared/volatile

ComputingElement

UniqueID : gram://ce.cern.ch:2119/jobmanager-pbs-short
….

bind

CESEBind

CEAccesspoint : /shared nfs://sehost.cern.ch/shared

Cluster

UniqueID : batchserver.cern.ch

Provides

SubCluster

UniqueID : batchserver.cern.ch
…
…

AccessProtocol

URI : rfio://sehost.cern.ch:2020
Type : rfio
Version : ?

TargetSystem

Type : disk-server
Architecture : disk
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GLUE S e r v i c e - O p e n  i s s u e
m i s s i n g c o m m o n  s c h e m a  a m o n g R- GM A  a n d  M D S

1. Do we need accounting 

attr ib utes  at th is  l ev el ?

2 . Do we need m ul tip l e 

inf or m ationS er v iceU R L

p er  s er v ice ( e. g. ,  R -G M A  

p r oducer ,  G R I S ,  

p r op r ietar y  m onitor ing 

tool ) ?

3 . S h oul d th is  b e a 

gener al iz ation f or  b oth  C E  

and S E ?  ( T h ey  wil l  inh er its  

al l  its  attr ib utes )

Service

URI: string {key}
EndPointURL[*] : string
Type : string
Secure : boolean
Status: string
Data[*] : string
OwnerName : string
OwnerContact : string
HostingOrganization : string
MajorVersion : int
MinorVersion : int
PatchVersion : int
AuthorizationRule[*] : string
InformationServiceURL[*] : string
BankAccountContact : string
PriceAuthorityContact : string
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SITE INFO - Op e n  i s s u e
w h a t d o  w e n e e d t o b r i n g i n  G L U E?

� ISSUE: EDG is still using an old piece of schema 

r elated to S ite;

– What do we need of this?

� SOLUTION: 
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GLUE CE - O p e n  i s s u e s
F r e e / T o t a l  CP U c o n c e p t

� ISSUE (by example): 

– I have three worker nodes dual-p roc essor m anag ed b y  

L S F ;  

– I configure one queue and I assigned all 2*3=6 CPUs, each  

CPU can run t h ree j ob s ( M ax R unJ ob s=3*6=1 8 ) ;  

CPU1 CPU2 CPU1 CPU2 CPU1 CPU2

1 2 3 2 0 0

X = R u n J o b s

CE.Info.TotalCPUs= ?

CE.S tate .F r e e CPUs= ?
D o w e  r e fe r  to p h y sCPU

or  to j ob  slots?
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GLUE CE - O p e n  i s s u e s
F r e e / T o t a l  CP U c o n c e p t

� ISSUE (by example): 

– I have three worker nodes dual-p roc essor m anag ed b y  

L S F ;  

– I configure one queue and I assigned all 2*3=6 CPUs, each  

CPU can run t h ree j ob s ( M ax R unJ ob s=3*6=1 8 ) ;  

CPU1 CPU2 CPU1 CPU2 CPU1 CPU2

1 2 3 2 0 0

X = R u n J o b s

CE.Info.TotalCPUs

CE.S tate .F r e e CPUs

CE . S t at e. F reeJ ob S lot s=1 0

CE . Policy . A ssignedJ ob S lot s=1 8

CE . Policy . A ssignedCPUs=6

With this solution you can 

hav e  inf or m ation ab out b oth

p hysical C P U s and  j ob  slots
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GLUE S u b C l u s t e r - O p e n  i s s u e
ED G C o n s t r a i n t – o n l y o n e

� ISSUE: 

– The limitation is due to a compromise solution, one entity for 
tw o different concepts:
� How to describe in summary an homogenous set of hosts part of a 

cl uster?  ( no rel ationships with q ueue)

� How to describe in summary a set of hosts assigned to a q ueue,  so 
that the matchmak ing process is efficient?

� SOLUTION: 

– Use an entity for each concept; need for introducing a new 
entity in rel ationships with b oth C E  and hosts ( giv en a C E ,  this
describ es in sum m ary characteristics of assigned hosts)

� NOTIC E : 

– the sub cl uster is in rel ationships with C l uster and H osts,  since it 
describ es hom ogeneous set of hosts that hol ding the property 
of b eing part of a certain cl uster 



ComputingElement

UniqueID : string
Name : string

Info

LRMSType : string
LRMSVersion : string
GRAMVersion : string
HostName: string
GatekeeperPort : string
TotalCPUs : string

State

Status : string
TotalJobs : int
RunningJobs : int
WaitingJobs : int
WorstResponseTime : int
EstimatedResponseTime : int
FreeJobSlots : int
FreeCPUs : int

Policy

MaxWallClockTime : int
MaxCPUTime : int
MaxTotalJobs : int
MaxRunningJobs : int
Priority : int
AssignedCPUs : int
AssignedJobSlots : int

Job

GlobalID : string
LocalID : string
LocalOwner : string
GlobalOwner : string
Status : string
SchedulerSpecific : string

AccessControlBase

Rule : string[*]

*

*

ParticipatingHost

Host

(See Host)

Cluster

UniqueID : string
Name : string

*

SubCluster

UniqueID : string
Name : string
<homogeneity attribute list>

Homogeneity

DisjointedHostsSet

*
provides

assigned

HostSet

UniqueID : string
Name : string
<attribute list>

assigned

*

*

VOSpecific

Name : string
EstimatedResponseTime : int

Computing Element – pr opos a l r ev is ion
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