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Information Service Characteristics

NAREGI

e Basic syntax:
— Resource description schemas (e.g., GLUE, CIM)
— Data representations (e.g., XML, LDIF)
— Query languages (e.g., SQL, XPath)
— Client query interfaces
(e.g., WS Resource Properties queries, LDAP, OGSA-DAI)

e Semantics:

— What pieces of data are needed by each Grid
(various previous works & actual deployment experiences already)

e Implementation:
— Information service software systems (e.g., MDS, BDII)

— The ultimate sources of this information (e.g., PBS, Condor,
Ganglia, WS-GRAM, GridVM, various grid monitoring systems, etc.).
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GCIGG

Relational Grid Monitoring Architecture

Producer

Publish Tuples

application

Consumer
application

SQL “INSERT”

SQL “SELECT”

Send Query

Vocabulary
Manager

<
<

Receive Tuples

SQL “CREATE TABLE"

»
»

« An implementation of the GGF Grid Monitoring
Architecture (GMA)

» All data modelled as tables: a single schema gives the
Impression of one virtual database foRM@al Research Grid Initiative
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Syntax Interoperabllity Matrix

Grid Schema |Data Query |Client IF Software
Lang
Tera- |GLUE XML XPath |WSRF RP |MDS4
Grid Queries
OSG GLUE LDIF LDAP |LDAP BDII
NAREGI | CIM Relatio | SQL OGSA-DAI |CIMOM +
2.10+ext |[nal WS- RUS | OGSA-DAI
EGEE/ |GLUE LDIF LDAP |LDAP BDII
LCG
Relatio | SQL R-GMA i/f |R-GMA
nal
Nordu | ARC LDIF LDAP |LDAP GIIS
Grid




Low Hanging Fruit
“Just make it work by GLUEINng”

ldentify the minimum common set of information
required for interoperation in the respective
Information service

Employ GLUE and extended CIM as the base
schema for respective grids

Each Info service in grid acts as a information
provider for the other

Embed schema translator to perform schema
conversion

Present data in a common fashion on each grid ;
WebMDS, NAREGI CIM Viewer, SCMSWeb, ...



Minimal Common Attributes

NAREGI

« Define minimal common set of attributes required
e Each system components in the grid will only access
the translated information

CSG ACS

II...

*
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[OGSA'DA' Service } about selected common attributes such as
up/down status of grid services
NAREG] - ’
CIM—GLUE
’// Ce“ Domaln producer G-Lite / R-GMA
@) ' ' .
9 8 Information Service Publish Tuples
> O for EGEE resources SOL “CREATE TABLE”
= «-{Aggregatorl y .
> zZ Service
m > .
- I';lgl Lightweight
A ightweig
.l.
./ ‘\
GLUE-CIM CIM provide SQL “SELECT”
mapping; skeleton
selected Send Query R
Minimal :
Attributes ’ Receive Tuples




Interface level adaptation ... in long term

NAREGI
When the CSG accesses multi-Grid Information Services for resource discovery

CSG has to know the differences in the consumer interfaces

[ Interfaces: Subscription / Query, push/pull
J Query Language

Data format: XML,
. Schema: CIM, GLUE

L 4
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Networking

NAREGI

NAREGI Information Service



Networking

1. Overview

2. Resource information schema
3. Publisher interface

4. Consumer interface

5. VO information service

National Resecarch Grid Initiative



Scenario for Inter—-site MPI Job 3

Networking
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Distributed Information Service 4

NAREGI

Distributed Info.Services maintain various kind of information
across multiple administrative domains and VOs.

Clients can search useful information to help Resource Broker
for job execution, VO management, etc.

; . . VO Admin.
Site Admin. Grid M/W User Area Info.

Retrieve, Register Retrieve, REM

Site Info. g ' Site Info.

® _
ﬁm

Cell Domalin ICeII Domain / Cell Domalin ICeII Domain /

Site Local mgmt. Site Local mgmt. .tiative



Functions 5

Networking

NAREGI

H Discovery
Aggregated resource information is accumulated to RDB (PostgreSQL),
Resource can be discovered by SQL query.

B Monitoring

Information of Job Queue and local scheduler managed by GridVM is served.
Utilization of existing monitoring systems ; e.g. Ganglia.

B Accounting
Usage Records provided by GridVMs are collected and maintained.
Users can search and summarize their records by global id,
even if their jobs are executed across multiple sites.

B Logging
Job information and Syslog are monitored and accumulated and
support the cause investigation of abnormal phenomena/activities.

B Registry
PSE registers application information and deployment information.
NAREGI M/W components register information of their service access points.

B VO Management

Information Service for each VO.



Features

NAREGI

Support for Resource Brokering and Accounting ...
{ GridVMs provide information about Job Queue and Job Usage.
Resource Brokers consume the information using SQL query.

General schema (based on CIM) for resource description.
can satisfy requirement of other middleware.
can include existing / standard schema.

(D GGF/

JSIM, UR Schema)

O Aggregated CIM objects are accumulated to RDB.

— Resource discovery by using SQL quedy,

RDB

Analysis of time-series data.

Class

Table

Instance

Record (row)

O Implemented as secure Grid Service.

Property

Field (column)

(on GT3—GT4 with OGSA-DAI, RUS)

Hierarchical access to distributed large DB. .~

7\ P PR 4 L N




Common Information Model 4

Networking

NAREGI
DMTF(Distributed Management Task Force) formulates

[ CIM Schema :  Abstract object-oriented model very widely about the administrativ
) information of the computers and has over thousand classes.

WBEM : Interface to access to administrative information.

\
9 : Statistics Concrele
10 : SettingData, Profiles, Capabilities & Power Management Mentity
11 : Settings, Configurations & Method Parameters + |—* —| 4+ I*
12 : Association Hierarchy Compoment| o o & | Depandency
13 : Association Hierarchy 2 Cagtian  elring
14 : Dependency Hierarchy ConcreteComponent 4] Description : string ﬂt . ConcreteDependency
15 : Aggregation Hierarch Logical denti ElementName ' ling | — 10 sedBependens
o i — ¥
Ordared
Componert
| | | | | ] ]
Capabifties Canfiguratian Localion WarthodFaramelers Sefting Stalisbcallmlzemabion Supparlfccess
{See Core Madel {See Core Modal {5ee Core Model [See Core Model [See Cone Madel {See Cone Madel {Bae Core Model
{SeltingDatz, | Sellings, Physical & [Seltings. {Sellings [ Slalistice]) (Product, FRU &
Profiles, Cap., & Configurations & Logicel Device)) Configurations & Conligurations & SofwarelD))
Fower Mgmi)) Miethad Parma)) Methzd Parme)) Melhad Parma))
Cafiecion FRU ManagedSysfemEisment Praducl Seftinglrara StatisticalCata
(Ses Core Modsl (See Core Modal (See Core Model (Menaged (Ses Core Model (See Core Model (See Caore Model
(Callection & (Preduet, FRU & Systemn Elemanl)) {Praduet, FRU & {SeltngDala, (Statislics))
Redundancy SoftwaralD)) Soltwaral D)) Froliles, Cap., &
Sels)) Fower Magmtl)
I ]
FhysicalElameanf LogicaiEismeant
{Sea Core Madel {See Care Model
iPhyaical & [Managed Syslem
Lagical Device}) Elerment])
[ [ |
ok Softeareldentily EnabledloglicalSiament
WWW. d mtf .0rg {See Core Mesdel [See Care Model {See Core Model (Enabled
(Maneged System [Froduct, FRU & Logical Element))
CIM Schema: Version 2.10 Sl Seftusrelo




NAREGI

PSE

Relationship 8
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Internal Structure 9

NAREGI

- CIMOM Service classifies info according to CIM based

schema.

- The info is aggregated and accumulated in R
hlerarchlcally

Information Service No

oolkit. GT4.0.1

Aggregator CIM Providers

Service
I ] YV Y . .
(RC“ent Client L|ght' Grid
esource : .
Broker etc.) Library weight VM
CIMOM i
»| Service Ganglia
GridVM ACL Node A
(Chargeable T Node B
Service) Registry — % Node C

RUS:insertURs Parallel Query ...

.. Hierarchical filtered aggregation

O .'D <l : .'D
CeII Domaln Cell Domaln I Rsearch Grid lnitiative
Information Service Information §erv10e i - orid initiative
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Networking

11

1. Overview

2. Resource information schema
3. Publisher interface

4. Consumer interface

5. VO information service

National Resecarch Grid Initiative



Minimal Common Attributes 12

NAREGI

In case information services share multi-Grid resource information,

Information services have to maintain common attributes
for CSG to generate Candidate Sets.

What attributes should be common?

0“‘ ...’¢ 0"“ ...’
| Acs CSG . CSG ACS | -
Provisioning E Provisioning
1S » EPS |=| EPS " 1S
Reservation | o o Y | Reservation
\_ _Commonz=attributes __/

SC| :DbC: M | 2] am DC: |sC
'\ Accounting .:‘ Accounting .:
0’. "Q Q“ “0
® o T e e W R 1 3 M T R L L LN | e aa—— *lllll llllllllll |l[l_-_r..l‘|‘



Candidates 13

NAREGI

Service

Type : [pre]ws-gram-pbs, LRMS, Scheduler, GridFTP, RFT, MDS4/IS, RLS, SRB, etc
Version: e.g. 4.0.1

Host : e.g. tg-gridl.uc.teragrid.org

Port : e.g. 2119

Path: e.g. /jobmanager-pbs

URL : e.g. https://pngl1037.naregi.org:9000/wsrf/services/gridvm/GridVMJobFactoryService
Status : e.g. enabled

VO/group/role to be authorized

other candidates : Functionality, Outage start/end

Software

Package name : Runtime environment, MPI
Version
Description

other candidates :



Candidates 14

NAREGI

Queue

Name, Unique ID

Number of CPUs {Total, Free}

Status

Number of jobs {Total, Running, Waiting}

Policy : Max {Wall time, CPU time, Total jobs, Running jobs}
VO/group/role to be authorized

other candidates : Estimated traversal time

Cluster ~ Host

Host name, unique ID

Type : heterogeneous / homogeneous Processor type

Name, Unique ID speed

Total nodes_ Total memory

Storage device name Operating system
size SMP size

available space
type other candidates : ‘accepted CA



Networking

NAREGI

Information Model based on CIM1S
[ MonagedEloment | S Chema T

[ (See Core ModeD) |
[ Basic ]

ManagedSystemElement |
(See Core Model) |

LogicalElement
(See Core Model)

;V

CIM_Device
N | FEnabledlogicalElement | CIM_SYStem
(See Core Model)
| | |
LogicalDevice FileSystem Syetem OperatingSystem
string CreationClassName string CreationClassName CreationClassName: string { key} string C(reationClassName
string DeviceID SystemDevice | String  Name | Name: string {override, key) string ~ Name
string[] OtherIdentifyingIpfo string FileSystemType | NameFormat: String uintl6 OSType
stringl[] IdentifyingDescritjptions . . ; PrimaryOwnerName: string {write) string OtherTypeDescription
uint64 FileSystemSize ) oo string Version
T string Root Hosted PrlmaryOwnchontact. string g .
0int64 BlockSize FileSystem | #8764 string [1 {write) datetime LastBootUpTime
Processor : ; 4 datetime LocalDataTime
uint64 AvailableSpace Installed0S| sint16 CurrentTimeZone
string Role boolean ReadOnly ComputerSystem . .
uintl6 Family ) ) - : : ul.nt32 NumberOfLicensedUsers
- . . string EbcryptionMethod NameFormat: {override, enum} uint32 NumberOfUsers
string OtherFamilyDescription strine CompressionMethod OtherTdentifyingInfo: string [|] .
: 6 U deMethod g D L. IdentifyingDescriptions: string [ ] uint32 NumberOfProcesses
uintl pgradeMetho boolean CaseSensitive int32 MaxNumberOFfP
. Dedicated: uintl6 [ ] {enum} |@——— u1.nt axiNumber rocess.es
u:.Lnt32 MaxClockSpeed boolean CasePreserved ResetCapability: uintl6 {enum) uint64 TotalSwapSpaceSize
uint32  CurrentClockSpeed uint16 CodeSet PowerlianagenentCapabilities: uint64 TotalVirtualMemorySize
uint16 DataWidth uint32 MaxFileNameLength uint16[ ] [BomeangntCS | int64 FreeVirtualMemorySizs
uint16 AddressWidth uint32 ClusterSize SetPowerState ( uint64 FreePhysicalMemorySizg
uintl6é LoadPercentage uint16 PersistenceType [IN] PowerState: uint32 {etun) uint64 TotalVisibleMemorySiz
. . [IN] Time: datetime) : uin{®—B}— . 3
string Stepping string OtherPersistenceTypd uint64 MaxProcessMemorySize
string UniquelD uint64 NumberOfFiles boolean Distributed
uint16 CPUStatus UnitaryComputerSystem uint32 MaxProcessPerUser
AdminDomain InitialLoadInfo: string System +
NameFormat: string LastlLoadInfo: string Partiti T
WakeUpTypes: uint16 {enum} on NRG_OperatlngSYStem
uint32 LoadAverageOne
ContainedDomain uint32 LoadAverageFive
T Inheritance uint32 LoadAverageFifteen
T Bold existed for use uint32 NumberOfRunningProcessels
Bl;)lfd . t;)ojf u;e National Re arch Grid Initiati
— & Aggregation 0 new in ‘ ,’05



VAN Schema for Job Queue 16

NAREGI
ManagedElement
(See Core Model)
4 | |

ManagedSystemElement | | OrganizationalEntity |
(See Core Model) |

LogicalElement (.EIMTSystem . CIM User T
(See Core Model) Batch Jobs, Submission and Processing (GGF/CGS-WG/JSIM) lL Userfntity |
' i
| FEnabledlLogicalElement |
(See Core Model) | - UserContact -
[ CreationClassName: string {
[ [ | Account Name: string {key}
System JobDestination Service CroationClassName: string { [key) (ShvenNal{le.tsFrlniR )
. . - - X . - See Core Model ¢ ; o urname: string {Req
Crea"clonC}assName strlng { leHJ)ste.;dJol.) Creai.:lonC%assName §tr1ng { key}|See Core Mode NRG Account | Neme: string Mail: string
Name: string {override, key} | Destination/Name: string {override, key) ForService | Uskegd} string UserID: string
NameFormat: String yy String[] ObjectClass; LocalityName: string
PrimaryOwnerName: string {write) HostedService String[] Descriptions; PostalAddress: string[]
; . : String[] Host; StateOfProvince: string
P 0 Contact: st
ﬁrlryag wnc;r ontac S ring AccountOnSystem String[] LocalityName; PostalCode: string
BT0ES string [x {write} String[] OrganizationName; TelephoneNumber: string
String[] 0U; A
ComputerSystem Jonueue | String[] Seetlso; T
NameFormat: {override, enum} QueueStatus: uintl6 {enum} SLri'ng[] N icate, Person
! C o QueueStatusInfo: string BatchService Strinclceshassvond: CommonName: string {Req'd}
OtherTdentifyingInfo: string [|] R . - i 8 4
. . . DefaultJobPriority: uint32 BatchSystemName: string Manager: string
TdentifyingDescriptions: stringg—a—— " . L X 8 !
. L. MaxTimeOnQueue: datatime BatchSystemVersion: string Title: string
Dedicated: uint16 [ ] {enum} S
e MaxJobsOnQueue: uint32
ResetCapability: uint16 {enum} MaxJobCPUTime: uint32
PowerManagementCapabilities: aig e NRG_Account
uinti6[ ] [BompangntCS
SetPowerState (
[IN] PowerState: uint32 {efum} NRG_JobQueue NRG_AccountOnJobQueue
[IN] Tine: datetine) © uin{®=H—  I\ynherOfCPUsPerNode: uint32 NRG_UnicoreAccount
T MaxPhysicalMemorySizePerProccess: uint64
Uni C S Mauiits ub1MemorySizePerProcess: uint64 { units|}
InitialLoadInfo: string System  |MaxFileSizePerJob: uint64 { units }
LastLoadlnfo: string it MaxJobExecutionTime: uint32
WakeUpTypes: uint16 {enum} el ; Bold existed for use
A
Bold added for use

NRG_ClusterJobQueue Bold new in ‘04

NumberOfNodesPerQueue: uint32

National Resecarch Grid Initiative



Nnml Schema for Software, Service, Log 17

ManagedElement
(See Core Model)
I

ManagedSys temllement |
(See Core Model) | LogRecord

CreationClassName: string { ke:
RecordID: string { key}
MessageTimeStamp: datetime { k

LogicalElement
(See Core Model)

™

A
| I |
EnabledLogicalElement
(See Core Model) | CIM_System NRG_LogRecord
| [ I | Category: uintl6
- - - Record Severity: uintl6
System Service ServiceAccessPoint MessageLog Lo
. N . . ; 3 - . - Source: string
Crea‘.clonC%assName- szrlni {I.Hyslste.ad Creat.loncla.lssName. nggk{ key} Cll\;eat'lonfle'lssNe{lme- SF(l;lngk{ key} CreationClassName: string { <3y} User: string
Name: string {override, key} [Servic | Name: string {override, key ame: string {override, key Name: string {override, key HostName: string
NameFormat: String e PrimaryOwnerName: string {writ¢} A SummaryMessage: string
PrimaryOwnerName: string {write) PrimaryOwnerContact: string _ Data: string
PrimaryOwnerContact: string é%%‘i‘é}dt boolean ServiceAccess Softwar Elemelflt ot =) "
1 string [0 fwrite) A BySAP SAPImplementation ol twarel]emen
s g write . s .
HostedServicdAccessPoint Name: string {override, key}
A Sof El  ervicelmnl . Version: string {key}
SoftwareElementState: uintl6 {key,
SB¥BkarcElementID: string {key}
ComputerSystem K N
NameFormat: {override, enum} BatchService ProtocolEndPoint TargetOperatingSystem: uintl6 {key}
OtherTdentifyingInfo: string [|] BatchSystemNamef string' PNameForlmI?Fr: strl.ng 6 | OtherTarget0S: string
IdentifyingDescriptions: string [ ] BatchSystemVersion: string rotocollfIype uint enum Manufacturer: string
. L OtherTypetDescription: string ’ N
Dedicated: uint16 [ ] {enum} . . .
e A BuildNumber: string
ResetCapability: uintl6 {enum} ] . )
PowerManagementCapabilities: InstalledSoftwareElement] SerialNumber: string
uint16( ] ﬂ’ entjm} IPProtocolEndPoint CodeSet: string
SetPowerState ( - ComponentCS IPv4Address: string IdentificationCode: string
[IN] PowerState: uint32 {enum} IPv6Address: string LanguageEdition: string
[IN] Time: datetime) : uin{32 {D} SubnetMask: string
T T PrefixLengh: unit8 T
Uni C s NRG_SoftwareElement
InitialLoadInfo: string System —| Ma jorNumber: uint16
LastLoadInfo: string P A o MinorNumber: uint16
> artiti ServiceAccessURI i
WakeUpTypes: uint16 {enum} on - .NRG_JobServ1c.eSAP RevisionNumber: uintl6
LabeledURL: string UsitetName: string
UsitePortNumber: uint16|

VsitetName: string

: used for o version National Research Grid Initiative




18

Networking

NAREGI

F%ﬁ%ﬁhema for Application

I ]
ManagedSys temElement Product
(See Core Model) | Name: string
A {KentityNumber: string
LogicalElement fleerdor: string
©stri
(See Core Model) TnstalledProdjet Vbeyion: string
+ : : Installed Sftdwber: string
I ProductIdentityNumber: string T WarrantyStartDate: dateti
: : feoductName: string {key) e WarrantyDuration: uint32
CIM_Application SoftwareElement ProductVendor: string d
Name: string {override, key} Collected {tketthe tVersion: string *
Version: string {key} SoftwareElements ¢ | (&estemID: string {key)
SoftwareElementState: uintl6 {key, COHC,CUOH.ID' string {key}
K Name: string
8By areElementID: string {key}
TargetOperatingSystem: uintl6 {key, ¢num}
OtherTarget0S: string Collected
Manufacturer: string SoftwareFeature Sof'twareFeature SoftwareFeatures
BuildNumber: string SoftwareElements o IdentitlszumberZ s.tring
HeductNamer: strin
SerialNumber: string endor: string g ProductSoftwareFeatures
CodeSet: string Ykezion: string
IdentificationCode: string Ndwo} string {key,
LanguageEdition: string
5 < ¢
Action Check

Name: string {(key}
Version: string

SoftwareElementActions SoftwareElementChecks Name: string {key}

Version: string

$kéyhareElementState: uintl6 {key,

SofihareElementID: string
TaflgestlOperatingSystem: uintl6 {key,
erAmionID: string {key}

NRG_SoftwareElement
MajorNumber: uint16
MinorNumber: uint16

$éykareElementState: uintl6 {key,
BotiwkareElementID: string
TaflgestOperatingSystem: uint16 {key,

|l

erilidckID: string {key)

Direction: uintl6 {enum} ActionSequence RevisionNumber: uintlhp CheckMode: boolean
A A
ExecuteProgram DrectoryAction FileAction DirectorySpecification [ MemoryCheck OSVersionCheck FileSpecification
ProgramPath: string DirectoryName: — DirectoryType: uintl6 emorySize: uint64 {units MinimumVersion: string FileName: string
CommandLine: string string BénustoryPath: string MaximumVersion: string Cl.*eat?TmeStamp. datetime
A A FileSize:
. . ) a Ghétk8um: uint32
DirectorySpecificationFild CRCl: uint32
- - - - CRC2: uint32
CreateDirectoryActidn SCopyFlleA?tlon ArchtecturaCheck MD5CheckSun: string
ource: string . . .
Destination: string ArchitectureType: uintl6 {en{im}
RemoveDirectoryAction DeleteAfterCopy: SoftwareElementVersionCheck
. “sooteamr————————— -
MustBeEmpty: boolean - OO' cd DiskSpaceCheck SoftwareElementName:
RemoveFileAction

AvailableDiskSpace: uint64 {{ini| Isdwdr@oftwareElementVersion:
EppénSoftwareElementVersion:

I‘ 0' 1oNn OI I‘ CSE Q)| sofingreElementStateDesired: uint16
fengmtOperatingSystemDesired: uint16
Tenumr

File: string




Y Schema for Network 19

ManagedElement
ManagedSystemElement StatisticalData Statisticallnformation
1 1 |
LogicalElement SAPStatisticallnformation NRG_NetworkLink NRG_NetworkPipe NRG_NetworkFlow
StatInfo Statlnfo StatInfo
I I
EnabledLogicalElement NetworkPortStatistics SwitchPortStatistics Link statistics | Pipe statistics Flow statistics
Router statistics
L| n k ActiveConnection
e ~ o \ NRG_
OperatingSystem System LogicalDevice | P| e ServiceAccessPoint NetworkPipe |+ Flow —
i ¥Syst_em p ‘ OnPipe
= Device ‘ Endpoint Of
() Running PortOnDevice NetworkBRipe
Installed OS ‘ |
oS ComputerSystem LogicalPort ProtocolEndpoint NRG_NetworkPipe
| Portimplements |
Endpoint
= ‘ T NRG_Endpoint Of
RO U'[er ‘ NetworkFlow
NetworkPort
Swore o IPProtocolEndpoint | NRG_NetworkFlow
Router i/f
TCPProtocolEndpoint UDPProtocolEndpoint
NRG_TCPProtocolEndpoint NRG_UDPProtocolEndpoint F | ow
O c

>
aa a2 234" L3R 4 & & 1B 11 - uuuut;J\c;uxaL)p&#




S Schema for Usage Record 20

NAREGI

NAR EG | EXte nS I 0 n . . Hatddiczilatn JobFroces s:uh;n:
[ HRE_UsageRsoomEkmeni | \.\ ImskncalOSEngkay] amrmzuﬂz CI M 2 . 10

CiohallobiD sFing . ElepesaadTim
N 'f Frioriylong
& ~. P et om plabed org
| ae - EPUﬂn‘nL!Wd;u'g
NAG_ LisageR aeorcion Karntt WAG UsgeAmcodleacenty] 00 T - _. L
= i - i MAG_UzaneRenond El ament
w | LocallobiCcsiring Lozal ks ari0: string
MRG_ LsageRoeond i Frooassi0 sking Keyinimsiring TGlchalloblCesiring
Hayinicsinrg " GiobalLsemamesiring
Agzordct st ror
CrealaTimaxring
Jobkamesiing | T | ]
ﬂ:‘mﬁ“““"“ﬂ NRE_UsageRecomDisk NR_ UsageRecon Memor WAG_UsageRoeoiEwap NAG_U sageRseord Habwirk
Chiarg e oription sring Uspgaint Lispgaint Lsngaini Usngedni
Chargalnibsiin Demaripd o str Dezoripior st DOemerip o st DOesariplion st
Cmfmﬂﬂﬂg f = '-':Il.m?.lrll:llrrrg - '-'uung.lrllz% b '-':Iuan.lnl:urrnlij L '-'uurrr‘l?‘th:urr"I!]
Suluzsiing Phesalniixiing Phozallnlixiing Fhaselntsiring Fhasalnisiing
StatusD eseription stimg ki =Ny mikestring mistriz=iing midriz=iing
Typacsiring Typscsiring Typacinng Typacairing
SHOCR AR D O X R I I 1
NRG_LsagaRenormTImeDural on NRG_ U sageR e Timel retant MRG_LeageRerordsandoel aval
| Tmelurotion xiing w | Timsinesianksiring w | Earvicalovalxiing
|_ Timedur et TypErng ’_ T e res ik Ty 2 Bt r Ervcaloval Typscing
] ] ] ] |
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Mapping to PostgreSQL (example) 21

NAREGI
_ _ CIM ORDB
- A class in CIM Schema corresponds to a table in RDB.[ Ciass Table
- An association class has pair of key properties of Instance | Record (row)
i .. Property Field
2 classes and is used to join the tables. Key D
| |
System SoftwareElement
interger 1D interger 1D
string CreationClassNdme string Name
string Name string Version
Example of Association class | gtring
T SoftwareElementSt¢
ComputerSystem o.  {nstalledSoftwareElement
enum  NameFormat |
string[] OtherIdentifyini _ InstalledSoftwareElement
. integer SoftwareElement[D
Tk integer ComputerSystemID
Cluster UnitaryComputerSystem

string  Interconneclt string[] IntialLoadInfo

J"-ﬂ Q \;J'-!'._-.‘-'J_'L'l';l_':l nesearcn i Jf..J I:LL”\;J'\;,-L[-_L'-:: e




A\ SQL query to RDB 22

NAREGI

€ SQL query through Association class :

SELECT Name
FROM CIM_ComputerSystem
WHERE

(
[* Join condition with Association class */
CIM _InstalledSoftwareElement.SoftwareElement| D = CIM _ SoftwareElement.ID

AND
[* Join condition with Association */
CIM_InstalledSoftwareElement. ComputerSystemID = CIM_ComputerSystem.| D

) AND (
[* Condition for thissearch */
CIM_SoftwareElement.Name = ‘intel-ifort8’

National Rescarch GrigA/ﬁltiotive




Networking

23

1. Overview

2. Resource information schema
3. Publisher interface

4. Consumer interface

5. VO information service

National Resecarch Grid Initiative
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-~ GLUE—>CIM translatloh 24

_

Networking /
NAREGI /

SQL “SEi[ECT" lnformatl}/clal::tls_gr:l/?ce NEE Development of information providers
Aggregator with translat'on from GLUE data model to CIM
[OGSA'DA' e } about selected common attributes such as
up/down status of grid services
NAREGI / ___________
'CIM—>GLUE|
’// Cell Domain E producer { G-Lite / R-GMA

O - = |Pradaran o o R A R R
5 8 Information Service Publlsh Tuples
> O for EGEE resources SOL “CREATE TABLE”
i éh «-{Aggregator} w "
> Zz Service
m > :
- % Lightweight
a ightweig
.
./. ‘\
GLUE-CIM CIM provide SQL “SELECT”
mapping; skeleton
selected Send Query R
Minimal :
Attributes ’ Receive Tuples




Light—-weight CIMOM 25

We developed Grid Service that manages CIM Provider classes and
transmits resource information to AggregateService (~IndexService)

NAREGI

Aggregator) N the CIM/XML format.
[GrldVM etC.] Service
enumeratelnstances() f
create/deletelnstance() FM L/‘
setProperties() ! |
Execution CIM Providers Notification
Loading and executing class files
t Periodic or as needed
—_ = C|M/XM|—7 execution
CIM_Processor class CIM_Account class

CIMProviderSkelton class| | CIMProviderSkelton class

Runtime.exec | File I/O Runtime.exec | File I/O

Command |Program | File | |Command [Program | File

/proc/cpuinfo psacct /etc/passde




Information Provider plug—in 26

NAREGI

Developers of NAREGI M/W can easily implement provider software.

/~+ CIM provider classes extend CIMProviderSkelton class.
Association provider classes extend CIMAssociationProviderSkelton class.

- The Skelton class has
{ execProvider() : starting point of the provider,

createCIMInstance() , —
addInstance(ciminstance) : notifies to RDB, etc.

- CIMInstance class has
addKeyBinding(key, type, value) 7
addProperty(name, type, value) J.

\_ * Providers are put in $GLOBUS_LOCATION/Iib/ directory.



Example 21

NAREGI

java.io.*;
import java.util.*;
public class NRG_Account extends CIMProviderSkelton {
public NRG_Account() {}
public void execProvider() throws Exception {
try {
FileInputStream inFile = openFile("accountList.txt"); // Account Information is in the file.
BufferedReader buf in = new BufferedReader(new InputStreamReader(inFile));
String buf;
while((buf = buf_in.readLine()) != null) {
String userid = buf.trim();
if(userid.length() < 1) {
continue;
}
CIMInstance ciminstance = createCIMInstance();
/l KEYBINDING
ciminstance.addKeyBinding("UserID", "string", userid);
addlnstance(cimlnstance);

}

 finally {

closeFile();
} } } National Resecarch Grid Initiative
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NAREGI

- A CIM Instan

create/deletelnstance(),

28

ce (roﬁxﬁiﬁpﬁ?ﬁ)@ecgﬁ jo%%@ated/altered/deleted

through above operations of Lightweight CIMOM.

- A Set of attributes as retrieval keys and XML document as
detailed information can be stored in RDB. (NRG xxxLog class)

- AuthZ for publishing info. : gridmap-file (M/wW or Admin : allowed)

GridVM,

-

SS etc.

Method to
Insert/modify/delete

Clients need
deal with CIM/

\
1:request  |Lightweight| 4: register |cell Domain-
CIMOM Aggregator
(class name, key, g9reg
properties) l
2 read 3: generate
CIM/XML m
/Z Cell Domain

ot to
ML.

CIM/XMLJ

Information Service

4




NAREGI

- Information Service traces processes of job execution mgmt,
where the job info described by users gets concrete in the
procedure of NAREGI M/W. s e,
+ Users can retrieve info about their jobs with |Globaldobip | Job
the attributes such as Global Job ID. TS D

' DocType ILogRecor%
- Info from various services is registered in | -- |

Info Service as XML doc. . riow info - BPEL
Super Information
Schediils Abstract JSDL X #Jobs Sapiet
A Concrete JSDL X#Site x#Jobs
=+
oF Job Status (Log)
v
GridvM Reserved nodes, Reservation time
¥ MPI_rank-XML ¥ Rank : Host |
Local Scheduler v Alter execution,

¥ Usage Records
IMP| Server GridMPI job National Resecarch GiRIAMLiative



Networking

NAREGI

% LogRecord

]

NRG_JobReservationLog

*  Document: Siring

*  DocumeniType: String

¢ Globallobin: Siring

-+ Ghballserio: Shing

*  PublBherAddress: Sinng

£ NRG_AbstractJobReservationLog

e Schema for Job Information 30

*  DalFormat sirng
< MessageTImesamp: Sirng
¢ RecordlD: Shring

- NRG_JobRasarvalionlog

¢ SLbmitTima: Siring
. « Stbpbhurmbar: inl
1 ! BPEL
Gioballobin -nRiG |
-NRG_JobRasarationlog 1% - nRG_amsiractiobRasarationiog
1.+ | -nRG_BrokerngReservationLog
£ NRG_Brokerin gReservationLog
~—
v — Abstract JSDL
1% - nRG_BrokaringResarvalionlog
1.* | - IRG_ConereleobReservationlog
f NRG_ConcreteJobReservationLog Concrete J S D L
=} y
*  Rasarved Timea: S""'Ig
1. % - nRG_ConerelelobResenvationlog Reserved N Ode
1 | - nRG_MPLIObResarvalionlog
% NRG_MPllocbReservationLog
-~ : :
s Rank : Host

1.° {& - NRG_JohStahslog

i NRG_JobStatusLog

¢ Deslinalion: Sing
¢ Sourea: Siring
“ Ewenkt String

Job status

* Resull: Shing




VAN Example of XML about Reserved Nodes 31
NAREGI
<?xml version="1.0"?>
<Reservation xmins="http://www.naregi.org/infoservice/namespaces/sbc"
xmlins:xsi=" http://www.w3.0rg/2001/XMLSchema-instance”
xsi:schemalocation="http://www. naregi.org/infoservice/namespaces/sbc/sbcfile.xsd>

<Job>
<GlobalJoblD>87407426632466317</GlobalJoblD>
<SubmittingUserName>/C=JP/O=NII/CN=Saeki</SubmittingUserName>
<VOAttributeName>/wpl.naregi.org/InfoService</VOAttributeName>
<JobType>GridMPI</JobType>
<ApplicationName>FMO</ApplicationName>
<Executable>gamess00.x</Executable>

</Job>

<Site>
<TargetHost>pbgl1003.naregi.org</TargetHost>
<IMPIClientld>0</IMPIClientld>
<SitesCoallocated>7<SitesCoallocated>

</Site>

<Node>
<HostName>pbg1004.naregi.org</HostName>
<HostName>pbg1003.naregi.org</HostName>
<HostName>pbg1004.naregi.org</HostName>
<HostName>pbg1003.naregi.org</HostName>

</Node>

</Reservation>




Networking

32

1. Overview

2. Resource information schema
3. Publisher interface

4. Consumer interface

5. VO information service

National Resecarch Grid Initiative



CIM—GLUE translation 33

Multi-Grid
Information Service Node

— L “SELECT”
[OGSA-DAI Aggregator} T QL "SELEC

Notworking

X ~
Service ~

=2
NAREGI B N\

CIM—GLUE
'/‘/ Cell Domain producer G-Lite / R-GMA
O ' ' ;
o O Injor&iﬂ?n SElvee Publish Tuples
2 2 ik AR SQL “CREATE TABLE”
= @ ',{Aggregator}
== Service
m > :
: l':'g' Lightweight
Q Ig elg
v \
GLUE-CIM | CIM providenl 50| “sglecT
mapping; skeleton
selected ~Send Query
Minimal L
Attributes ’ Receive Tuples




Query i/f to Cell Domain Info. Service 34

NAREGI

& class SQLClientWSRF
- SQLResult[] cellDomainQuery(String[] names, String sql)

[ names : Names of Cell Domains ... Scope of query,
sql : SQL expression ... SELECT, CREATE VIEW,

&> class SQLResult
- String getTargetName() : Name of Cell Domain,

- String[] getHostName() : Hosts within the target domain,
- ResultSet getResultSet() : Result of the query,
- void discard()

Cell Domain Information Service

S
Client .
(RESTUTEE CIM Providers
SR
Broker etc.) Aggregator
i Service Light- :
Java-API N OGSA ot Wegi e Grid
Client < » -DAI 9 1 VM
library CIMOM o
N J ~ ) Service i Ganglia
o
Node A
Node B

—Nuational Resgerch Grid Initiative



NMGI Multi-Domain connection : GMA feature 39

- Cell Domain Info Services are hierarchically connected.
- Info Service Nodes in the upper layer play a role of Directory

(Grid Monitoring Architecture).
Grid Service ~ User VO Admin. é.
Retrieve(OGSA-DAI)

Grid Service NcGridSdvicarch Grid Initiative



Index to Multi-Domain Info Services 36

Networking

& class SQLClientWSRF
- SQLClientWSRF(String nodeURL)

nodeURL : URL of target “Information Service Node” in upper layer.

- IndexInfo getindexInfo()

< class IndexInfo
- String[] getCellDomainNames() : Cell Domains in lower layer of the target noc
- String[] getHostNames(cellDomainName) : Hosts in the specified Cell Dom:
- String getOwnerCellDomainName(hostName)
. Cell Domain with the specified host,
- String[] getContainerCellDomainNames (cimClassName)
. Cell Domains with specified class information in the lower layer,
- String[] getContainerHostNames (cimClassName)
. Hosts with specified class information in the lower layer.

Client _ Information Service Node ISN
(Resource Client ]
Broker etc.) library el .
Java-API

Cell Domain Cell Domain : Cell Dﬁ%ﬂﬂ% Res Dclﬁch &[%‘ld Inltlntwe

Information Service Information Service Inform



Query i/f to Multi-Domain Info.Services3/

NAREGI
& class SQLClientWSRF
- SQLClientWSRF(String nodeURL)

nodeURL : URL of target Information Service Node in upper layer.

- SQLResult[] cellDomainQuery(String[] names, String sql)

names : Names of Cell Domains ... Scope of query,
= null = target = all Cell Domains in lower of the target node,

sql : SQL expression ... SELECT, CREATE VIEW.
: (1) Gets Index Info.
Client : Information Service Node
(Resource Client
Broker etc.) library | OGSA-DAI
Java-API :

(2) Executes
gueries.

Cell Domain Cell Domain

Cell Domai . N
Information Service Information Service NHB%&W;@&%EQ"C" Grid Initiative




Filtered Aggregation to IS Node 38

NAREGI M/W components can create their DBs in Information Service Nodes.

NAREGI

(1) Creates DB for aggregation,
(2) Sets filtering condition.

Client

(Resource
Broker etc.)

Java-API

Information Servicg Node

Aggregator
Service

P

] e
Client J

library [OGSA-DA|

Information Service Node
;/

Client Client ¢
library [OGSA-DAI

Aggregator
Service

Cell Domain
Information Service

Cell Domain Ce"Donfn ch Grid Initiative
Information Service " “Information Service' <1 Wrid Initiative



Filtered Aggregation i/fT 39

& class SQLClientWSRF
- SQLClientWSRF(String nodeURL)

nodeURL : URL of target Information Service Node in upper layer.

Networking

- ClassAggregateHandle createClassAggregate()
. creates DB for filtered aggregation in the target ISN,

> class ClassAggregateHandle
* boolean store(String absoluteFilePath) : saves the created handle.

- ClassAggregateHandle loadClassAggregateHangle() : loads the saved handle

- boolean addAggregateClass
(CIassAggregateHandIe handle, String className,
String filterSglWhereClause, int refreshFequency, String freqencyUnit)

[ className : Name of CIM class to be aggregated to the DB in IS Node,
filterSglWhereClause : Condition of instances to be aggregated.

National Resecarch Grid Initiative



Query i/f to Information Service Node40

Networking

& class SQLClientWSRF
- SQLClientWSRF(String nodeURL)

nodeURL : URL of target Information Service Node in upper layer.

- SQLResult[] nodeQuery

(ClassAggregateHandle handle, String sql)
handle : handle of target DB in the IS Node ... Scope of query,

sql . SQL expression ... SELECT, CREATE VIEW.
(3) Executes query.
Client Information Service Node
(Resource Client ) Aggregator
Broker etc.) library DERIADA Service

Java-API

Cell Domain

Information Service ﬁ%&?\%ﬁl&ﬁgoréﬁﬂﬁiggr §B§/95ive
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1. Overview

2. Resource information schema
3. Publisher interface

4. Consumer interface

5. VO Iinformation service

National Resecarch Grid Initiative



AVA VO Management in NAREGI 42

NAREGI

a) VOMS Server manages VO membership.
Same as EGEE.

b) VO Information Service maintains information about the VO.
Information about computer systems to which members of the VO
have access right. <= Extention of CIM_Account, JobQueue.

c) Local Authorization : gridmap-file & Resource usage mgmt.
for VOs by GridVM.

Limits of resource usage for VOs are described in policy of local sites.
... {Wall time, CPU time, Disk size}

d) VO members can use appropriate resources according to

local authz. policy.
- The policy information is reflected in the Information Service.
- The Super Scheduler tries to find resources with the condition of
users’ attributes in VO and requests about resource usage.
- GridVM registers Usage Records to Information Service.
- PSE registers association between VOs and deployed application to IS.



.~~~ Utilization of VO 43

¢ YOMS Ej Retrieval of VO info.

Reqistration of Application info.

_—  sharedinvOo. T
Sign-on GVS PSE JSDL Super Information

—_—

Scheduler Service
get- A Resource discovery

Iegatlon i for the VO member| o
MyProxy MyProxy+ 5i (SQLincludes =
Si  the condition of '%
fJS;yD?\lert' J ©i VO attributes and =
< resource request) N
{VO, roles, groups}) Gridma : o
P . \ 4 =
ﬂ o
O
VoS -

Local M ke

olic GridVM UsageRecords | £

polcy i (GlobalUserName S

Local Scheduler —User DN, o

Guide to appropriate resources, =VO Attribute) @

Resource use amount control

'II'IOI Research Grid Initi




VO Information Service 44

NAREGI

An Information Service Node that extracts information relevant to
the VO from “Cell Domains” with appropriate filter of aggregation.

ol
ins ol |
Java-API Client -DAI =
APP library Light- Grid
VOMS- RUS weight VM
Proxy cert. ACL CIMOM —
(VO attribute Service ® Ganglia
®

: . CIM Providers
VO Information Service

VOMS Inf f | "
ot n orm_a ion relevan i —
to this VO only, Aol
filtered . . .
_ aggregation Information in accordance with
VERIRETTIDE local site policy only.

Cell Domain = Cell Domai ¢ Es3scarch Grid Initiative
Information Service Information Serwce



Local AuthZ info. in Information 45

(1) Extension of Account an§ §gbd&e%e class .

Account

N R G_VO m SACCO u nt C I aSS y T - CreationClassName: string { |key}

] ~Name: string
-| dskeyd} string

Where Name attrIbUte IS fqan' éysmm Str?ng[] ObjchCI?sS;,
(fU”y quallfled attrlbute name) _Acmlmlﬂn.S;Lsi;em_._ String[] DeScI‘lpt.lons,

Strmg[]

Virtual
Account :

i| stringl] Locali tyN
i | string[] Organizati N ame; T
IVO[/group[/subgroup(s)]][/Role=role][Capability=cap] / gtff,f;&g[é c Guiding VO
7| Stringl] UserCertificate utilization
String[] UserPasswor d;
Userid attribute is a virtual userid. ..~
e.g. “naregi-voms”
C. f ' NRG_Account MG_VomsAcc9unt
NRG_Account (Name : DN) < gridmap-file ULERDE G
NRG_UnicoreAccount (Name : DN) < UUDB/bin/list Access 7 TP yv—

NRG_JobQueue r!g ht:
NumberOfCPUsPerNode: uint32 Gri d m ap

MaxPhysicalMemorySizePerProccess: uint64

i/[é’:w'itfm}alMemorySizePerProcess: uint64
MamfitkeSizePerJob: uint64 { units }

MaxJobExecutionTime: uint32

T

Local policy : J/ T
Usage Limits for each VO

: . VOMS- Globus
(2) Information Provider GACL GridmapJ

: ] : UNICORE
interpreting local policy Jetc/passwd fearch Grid  UUDB

NRG_AccountOnJobQueue




Networking

NAREGI

ManagedElement
(See Core Model)

ManagedSystemElement |
(See Core Model) |

LogicalElement
(See Core Model)

LLocal AuthZ information Schema

46

CIM_System CIM_User
I
| EnabledLogicalElement |
[ (See Core Model) |
5
| | | Account
JobDestination Service

System

CreationClassName: string { I
Name: string {override, key}
NameFormat: String

PrimaryOwnerName: string {writel]

tebidstedJob

CreationClassName: string { key}

Destination/Name: string {override, key}

A

See Core Model

HostedServicd

PrimaryOwnerContact: string

AccountOnSystem

ﬁgfég?}string [

{write}

ComputerSystem

NameFormat: {override, enum}
OtherIdentifyingInfo: string [|]
IdentifyingDescriptions: strin
Dedicated: uint16 [ ] {enum}
ResetCapability: uintl6 {enum}
PowerManagementCapabilities:
uint16[ ]

SetPowerState (

JobQueue

QueueStatus: uintl6 {enum}
QueueStatusInfo: string
DefaultJobPriority: uint32
MaxTimeOnQueue: datatime
MaxJobsOnQueue: uint32
MaxJobCPUTime: uint32 { unitg }

T‘

[IN] PowerState: uint32 {e

NRG_JobQueue

[IN] Time: datetime)

I

| UnitarvComputerSvstem |
InitialLoadInfo: string
LastLoadInfo: string

tuin

WakeUpTypes: uintl6 {enum}

NumberOfCPUsPerNode: uint32

MaxPhysicalMemorySizePerProccess: uint64
Maw¥itsuh1MemorySizePerProcess: uint64 { units

MaxFileSizePerJob: uint64 { units }

MaxJobExecutionTime: uint32

T HRItS—

BatchService

CreationClassNeme: string {|key}
Name: string
YskeID} string
String[] ObjectClass;
String[] Descriptions;
String[] Host;
String[] LocalityName;
String[] OrganizationName;
String[] 0U;
String[] SeeAlso;
String[] UserCertificate;
String[] UserPassword;

BatchSystemName: string
BatchSystemVersion: string

{ +
A

NRG_Cluster JobQueue
NumberOfNodesPerQueue: uint32

——

NRG_Voms JobQueue
MaxJobExecutionTime: uint32

NRG_AccountOnJobQuene

NRG_Account NRG_VomsAccount

VOName: string

NRG_UnicoreAccount

NRG_VomsAccountOnJohQuene

Ma¥FdbePTine: uint32 { units }
MaxDiskSizePerJob: uint64 { unitg

Bold existed for use
Bold added for use
Bold new in ‘05

National Resecarch Grid Initiative



Resource Usage Control for VO 47

NAREGI
o GridVM monitors and controls resource use amount of each job
according to local policy.

* In case Information Service doesn’t know about the local policy,

— the reservation request is refused even if the Super Scheduler decided the site
matching job requirement and resource information in the Information Service.

A job from VO abc requires 1S ‘
100 resources. —
Job ) » SS |« © The Site A allows
equiremen PL_ 100 resources to
) , be used maximally.
Result of @ The site A doesn't Resources
confrol allow VO abc to /l |

use 100 resources

Job cortrol i o
3

Policy for VO abc:
- 50 resources are allowed.
- Delete in case of violation.




rokering of VO jobs with Local policy 43

NAREG
e GridVM provides Information Service information about amount

of resources in each site allowing each VO to use.
— Limits of Wall time, CPU time and Disk Size for a job executed in each site.

e Super Scheduler refers to it for resource brokering,

— negotiates reservation for a job with sites within the limits

A job from VO abc requires IS

Job 100 resources. X @
SS ¢

A
@ | doesn't negotiate

with site A for the jcy

Site A allows VO abc
to use 50 resources.

Job ontrol i Pl
3

eguirem ©)

Resources

Q

Policy for VO abc:
- 50 resources are allowed. .
- Delete in case of violation. ive



Accounting for VO utilization 49

<?xml version="1.0" encoding="UTF-8"?>
<JobUsageRecord xmIns="http://www.gridforum.org/2003/ur-wg"
xmins:urwg="http://www.gridforum.org/2003/ur-wg"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.gridforum.org/2003/ur-wg file:/Users/bekah/Documents/GGF/URWG/urwg-schema.09.xsd">
<Recordldentity urwg:recordld="http://pbg2002.naregi.org/PBS.1234.0" urwg:createTime="2005-07-11T14:26:56Z" />
<Jobldentity>
<GlobalJobld>87461495154</LocalJobld>
<LocalJobld>PBS.1234.0</LocalJobld>
</Jobldentity>
<Userldentity>
<LocalUserld>unicore</LocalUserld>
<GlobalUserName>
EMAILADDRESS=ysaeki@grid.nii.ac.jp, CN=Yuji Saeki, O=National Research Grid Initiative, C=JP
</GlobalUserName>
</Userldentity>
<Userldentity>
<LocalUserld>naregi-voms</LocalUserld>
<GlobalUserName>/naregi.org/wp1l/info-service/Role=Developer</GlobalUserName>
</Userldentity>
<Userldentity>
<LocalUserld>naregi-voms</LocalUserld>
<GlobalUserName>/naregi.org/office/Role=Staff</GlobalUserName>
</Userldentity> ] o
<Status>completed</Status> multiple Userldentity in a Usage Record :
<Memory urwg:storageUnit="MB">1234</Memory>
<Processors>deProcessoll ... set of {LocalUserld, GlobalUserName}
<NodeCount>2</NodeCount>

</JobUsageRecord> National Resecarch Grid Initiative



Application for VO utilization

- Sharing among VO members

... what members (group, role) are allowed to execute i
— expressed in Association class with NRG_VomsAccount

- Selection of Application/Software managed by system admins,
— filter to aggregate information to VO Information Service.

ServiceAvailableToElement

ManagedElement
(See Core Model) T

ManagedSys temlElement |
(See Core Model) |

LogicalElement
(See Core Model)

A

50

Account

CreationClassName: string {
Name: string
dskeyd} string

key}

| EnabledLogicalElement |

CIM_System

(See Core Model)
5

System

Service

ServiceAccessPoint

NRG_Account

Account
OnSystem

NRG_VomsAccount

VOName: string

CreationClassName: string { I
Name: string {override, key}
NameFormat: String

PrimaryOwnerName: string {writel]

PrimaryOwnerContact: string

tHpbted
Servic
e

CreationClassName: string {
Name: string {override, key
PrimaryOwnerName: string f{writ

PrimaryOwnerContact: string

&\*{%thL%}d * boolean

}

A

key}

CreationClassName: string {
Name: string f{override, key

A

key}

SoftwareElement
Name: string {override, key}

Element
entation

Softwar
SAPImple

|

ServiceAccess | | Version: string {key}
BySAP :
|

SoftwareElementState: uintl6 {key,

}igﬂg?}string [1 fwrite}
A
ComputerSystem

NameFormat: f{override, enum}

|
| HostedServicgAccessPoint

egymtyareElementID: string {key)
TargetOperatingSystem: uintl6 {key}

SoftwareElementServiceImplementation

InstalledSoftwareElement

L r~ ... + .y & B
earch Grid lnitiative
|



NAREGI

Summary 51

We developed Information Service in Cell Domain in ‘2003
as a component of NAREGI Information

Ser?ice.

using open

— &YVt

Proper implementation of Grid Info. Service ..
RDB centric with Lightweight CII\/IOI\/I,

Scalable monitoring (multi-domain),
Secure accounting (Access control),

102006~

A

Interface

CIM & RDB on GT3

2004~

5| MiddleWare,

Virtual Organization Management ...
OGSA Information Service (inter-operabliiy .
VO hosting service,

| G T TP e L.

Nationai fiescarch Grid Initiative

ALAIAIA [ N N % ¥ S 4



Low Hanging Fruit
“Just make it work by GLUEINng”

ldentify the minimum common set of information
required for interoperation in the respective
Information service

Employ GLUE and extended CIM as the base
schema for respective grids

Each Info service in grid acts as a information
provider for the other

Embed schema translator to perform schema
conversion

Present data in a common fashion on each grid ;
WebMDS, NAREGI CIM Viewer, SCMSWeb, ...
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Resource Discovery

NAREGI

Distributed Info.Services maintain various kind of information;
CPU, Memory, OS, Job Queue, Account, Usage Record, etc.etc.
across multiple administrative domains,
- Abstract heterogeneous resources (CIM schema) — RI
- Retrieve resource DB through Grid Service(OGSA-D/

WFT - Access resource info. according to the users’ rights.
Sub job
Lequjiremems 'Distributed Informaﬂfm \/
Super < ,ﬁSer\gce Resource || Policy .. Associated tables
Scheduler | ' ' based on CIM schema.

OGSA / Log || Account User
|
-DAI Performance BUdget \
. //

“ " l@‘%\ Resource
Resource “n i
: Account @ — — Solaris




s Distributed Information Service D

— Virtual Org.
-

(X
Search, Set, Notify Ferformance

—
| S S— Generate, Control S —
‘Performance’ Policy > — Policy

Nano
== HEP
—
= Astro
— SQL Query, }
— :
&- @- -ﬁ ( : ata Service v &
GT3 Info. Local V.O.
Service Mgmt. Management
!““v\v System

Cell/

o=
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ol Example ; SS—IS («a version) 22

NAREGI

SELECT DISTINCT ON ("MaxNumberOfNodes","Hostname", "QueueName")
"Hostname","UsiteName","UsitePort","VsiteName","QueueName",
"MaxNumberOfNodes","UserName","UserID"

FROM "BrokeringTable"

WHERE (("SoftName" = 'gcc') AND ("SoftMajorNumber" >= 3) AND

("SoftMinorNumber" >=2) AND ("SoftRevisionNumber" >= 0)) AND

(("PMemory" >= 32768)) AND (("VMemory" >= 32768)) AND

(("CPU" =179)) AND (("MaxNumberOfNodes" >= 7)) AND

(("TasksPerHost" >= 2)) AND

(("UserName" = 'EMAILADDRESS=ysaeki@grid.nii.ac.jp, CN=Yuji Saeki,
O=National Research Grid Initiative, C=JP')) AND

(("Hostname" != 'pbgl1012.naregi.org'))

ORDER BY "MaxNumberOfNodes" ASC LIMIT 10;



Multi—Domain connection D

Networking

e NAREGI is a Server Grid, e Points in terms of topology
— managed by managers of resource pools. are
e Resource pool is i‘> — Scalability
— Large scale, — Managability
— relatively Static, however, — Fault Tolerance
— composed of Multiple administrative domains. Information Coherence
—  Security
- [ " Hierarchical + Ring |

getindexinfo() —
; Directory of lower layer.

CIMQuery(scope, sql) —
; Upper layer nodes
collect filtered informatic
specified by clien
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CIM in OGSA EI}L

e CIM is the information model that best satisfies the
requirements

— “Low barrier of entry” Is a concern
e OGSA-WG Intends to use the CIM “framework”
— Detalls and further commitment need more work

— Data model TBD

e OASIS WSDM and corresponding CIM mapping are
candidates for the WSRF basic profile

 |Information models specs are possibly CIM profiles
plus OGSA extensions, plus guideline doc



The Grid Monitoring Architecture (GMA) of the Global Grid Forum
distinguishes between:

e Distributed Consumers

of information
PR o
e Distributed Producers of ~
Information register Egreerc\:/tlggy
« Directory Service <>
— Producers register their
supply e
— Consumers register thei Monitoring-
demand Qgil]rsor Data Base Application

GMA separates matching of consumers to producers and delivery of
data from producers to consumers



States INFOD basic components ﬂﬂi

INFO
Events SCrib
Responsible for creating
subscriptions
INFOD-
Disseminator
Responsible for detecting Rﬁg:ﬁlr]egfor Responsible for receiving
events and creating and reacting to messages
. and distributing messages 9
Register eSS0 -
Discovery
Subscrib INFOD-RegistrationM anager

Vocabulary Management <& Schema
|ldentity Management

Responsible for managing the definitions of INFOD principals
The definitions may be accessed through queries




INFOD Interfaces “BE

INFOD -Registry role

Publication Interface Subscription Interface Consumption Interface
Create/Alter/DropPublication Create/Alter/DropSubscription Create/Alter/DropConsumption
Create/Alter/DropProducer getData getData
getData (Query)

v MPublish (metadata)

Subscription Interface (option) NotifyUpdate Interface (option

INFOD -Disseminator role

Propagator Interface (option) Producer Interface

DPublish GetDataForBrowse

(data) GetDataForConsumption
MPublish (metadata) Consume/Receive
NotifyUpdate Interface (option) Consumer Interface

INFOD -Publisher role INFOD -Consumer role



