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A GRID for Solar Observations

§ Aggregation
§ Calibration
§ Correlation
§ Simulation
§ Forecasting

s
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User Reguirements

 Reardon K., Giordano S., and Antonucci E. (Eds.) “ User and science
requirements document” EGSO Report EGSO-WP1-D2-20021031, 2002.

Requirement Classification

Description

Administrative Metadata

Resource description metadata

Structural Metadata

Organizational information

Descriptive Metadata

Information related to description of data contents

User Interface

GUI, API, and other means for user to access system

Provider Interface

Communications between resource providers and system

Data Identification

Data queries and identification of data of interest

Query Handling

Management and storage of queries

Data Processing

Calibration and processing of data

Data Delivery

Transfer of selected data to user

User Environment

User preferences and customization

Resource Utilization

Control and optimization of resource usage

Security

Access Control to resources

Resource Description

Description of data, metadata, and other sources that comprise system

User Collaboration

The means to allow multiple user's coordinated access to system

Implementation

General implementation guidelines

>
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Related Works

 Piccindli G. (Ed.) “ EGSO Architecture’ EGSO Report EGSO-WP1-D4-
20030217, 2003.

7.1 European DataGrid (EDG)

7.2 Grid Physics Network (GriPhyN)
7.3 Particle Physics Data Grid (PPDG) Architectural Model
7.4 International Virtual Datagrid Laboratory (iVDGL)

7.5 Biomedical Informatics Research Network (BIRN) Data & Metadata:
7.6 Earth System Grid (ESG)

7.7 Virtua Solar Observatory (V SO)

7.8 Collaborative Sun-Earth Connector (Co-SEC)

7.9 National Virtual Observatory (NVO)

7.10 Astrophysical Virtual Observatory (AVO)

7.11 Astrogrid

7.12 International Virtual Observatory Alliance (IVOA)

o Structural Aspects

» Usage Processes

Technology

7.13 Summary of Observations
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|ntegration and Reusability

§ Different System and Data models

§ Different execution platforms

150+
providers

PIM Mapping

<<based on>> Techniques

UmL
<<expressed with=> 1.n
; Metamodel
MOF <<expressed with>>
i 1..n
Other W
languages

<<based on>>

v

<<are described with>

lapping from P IM to PIM

<<independant of>>

Refactonng from PSM to PIM

<<depends on>> Infrastructure

PSM Mapping
techniques

Mapping from PSM to PSM
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Roles and Relations
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Dataflow for a Request

CONSUMER BROKER
Prepare Request
Sign Request
Send Reguest [ Identify Sender }

| “alidate Request }

( |dentify Suitable Provider )

( Prepare Reguest Token )

- P
[ ContactProvider 3 send Token 3
(_Refine Request )

PROVIDER

Deliver Data
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3-Tier Architecture

EGSO
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+C2P

Cconsumer

EXTERMAL INTERACTION

Broker Interaction Manager

Frovider Interaction Manager

DATA MANAGEMENT

Repository Manager

% Request Handler

REGUEST MANAGEMENT

Request Specification Manager

- Wisualigation Manager

DATAVISUALISATION
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Broker

INFORMATION RETRIEVAL

- Query

+B2F

EXTERMAL INTERACTION

Caonsumer Interaction Manager

Brokers Cooperation Manager

Provider Interaction Manager

Gluen Manager
E% IR Engine Query Tracer
-
oy
1 —
| Rt
| T
| T
| e
| T
i N
METADATA MANAGEMENT
E Metadata Access Manager
- MD-Access
% Metadata Homogeniser
% DEMS
<_ - ]

Search Registry

Distribution Palicies

| Data & Serice Catalogue
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Provider

EXTERMAL INTERACTION
Consumer Interaction Manager
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g Broker Interaction Manager
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I SERVICE MANAGEMENT I

|| Senice Catalogue Manager ||

|I - Senice-MD-Access ||

|| Service Execution Engine ||

|| - Sre-Interaction ||

- Data-MD-Access

DATA MAMAGEMENT
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- Data Access
Repository Connector
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Architecture Animation (Consumer)

EGS0 Consumer
System Requests  Management  Help

Reguest Execution

"2 Request Specifications =7l wersion="1.0" encoding="UTF-8"7
=
=root=
=module name="defineRange">
"defineTolerance"t=
etz Gathering =

=module name="calibration"f=
=module name="getSynoptichata"r=
=imadule=
=module name="archiveResufts"f=
=froot=

@ “isualisation Manager

Installed Modules ||

Mame: Foa
Description: Yisualisstion Module Foo
Dependancies: Bar, Baz

Mame: Bar
Description: Yisualisation Moculs Bar
Dependancies: Foo, Baz

Mame: Baz
Description: Yisualisation Module Baz
Denendsncies: Rar Bif

@ Provider Interaction Manager

Provider Constraints

Hoztname

Axailability

Preferred

provider msslucl....

62%

[=]

provider dasop.o..

1%

provider rl.ac uk

19%

provider ©s ucl.ac

provider bradford...

provider ias.u-ps..

provider th-sarga...

provider polto it

provider gstc.nas

provider inaf it

provider nso.edu

Refresh

Working Offline
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Architecture Animation (Broker)

EGSO Broker

System  Queries  Users Managemert  Help

Metadsts Manager

B Query Manager Metadsta Access

=3 Brokerage Metadata
© [ Broker Foo
@ = Broker Bar
Drata
Services
@ [ Policies
@ = Broker Baz
& [ Data
Services
Paolicies

Query Instance Reguest Instance Consumer Status Providers
|2B1234CD56 AB1234CD56 foo bar org Complete {foo bar.ory, baz bif o
|851234CD56 AB1234CD56 foo bar org Blocked foo.bar.org
(8B1234CD56 A81234CD5S6 foo bar.org Executing {foo.bar.org, baz bif.o...
AB1234CD56 AB1234CDS6E oo hat org Blocked
(8B1234C056 L81234C056 foo bar .org Complete foo.bar.org
(2B81234C056 A81234C056 foo bar arg Complete {foo bar.org, baz bif.o
2B1234CD56 AB1234CD56 foo bar org Complete {fon.bar.ory, baz kif.o
|851234CD56 AB1234CD56 foo bar org Executing
(8B1234C056 A81234C056 oo bar .org Executing foo.bar.org
(8B1234C056 L81234C056 foo bar .org Complete {foo.bar.org, baz bif.o...

@ Consumer Interaction Manager

Hostname Availshility
consumer masluclacuk  |133ms
consumet dasop.obspm fr [111ms
consumer rl.ac uk Gdms

@& Guery Tracer

consumer .z ucl ac uk 9ms

consumer bradford.sc.uk | 48ms
CONSUMEr ias. u-psud.fr arms
consumer fh-zargauch  42ms
consumer polta it 3ms

consumer gsfc.nasa.goy  (31ms
consumer inaf.it 12ms
consumer nso.edy 22ms

Query Instance Consumer Provider Data Involved
consumer ias.u-p... provider th-aargs... [fooxml
consumer bradior.. provider nsoedu  barxml
consumer. fh-agrg... [provider rl.ac.uk too.xml
AB1234CD5E CONSLIMEr N30 edu [provider iss u-psu... baz . xml

4B1234CD56 COnSUmer ias u-p... provider msslucl. . bar xml

4B1234CD56 consumer.gsfon... [provider polito.it foo.xml
AB1234C056 consumer tlac.uk  |[provider csuclac.. bifxml
AB1234C056 consumer inat it provider mssl.ucl.... foo=ml
AB1234C0SE CONSWmEr Mz, [provider dasop ob... bar xml
4B1234CD56 consumer maslu.. provider ias.u-psu.. bar xml

Retresh

4B1234CD56 consumer polito.t  provider inaf it baz.xml

El Consumer Profile Manager

E' Pravicer Profile Manager

Providers
provider mssl.ucl ac uk
provider dasop obspm fr
provider rl.ac.uk
provider cs uclac.uk
provider bradford ac.uk
provider iss.u-psud
provider th-aargau.ch
provider polito it

[ provider gstc.nasa.gov

@ provider inaf it

[ provider neo.edu

999999 oL

Working Offline
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Architecture Animation (Provider)

4GS0 Provider

System Data Services Processes  Management  Help

Connected Repositories

7 Repositaries

@ [ file: ithomemnchingidata
i fitp mssluclac ukipubrsolarinching/data
jdbe:my=gl MocslhostidstaTuser=nching

Dsta Catslogue Manager

Registered Catalogues | {

"= Data Catalogue

[ Catalogue Foo
[ cCatalogue Bar
[ Catalogue Baz
[ Catalogue Bif

Request Instance

52 Process Manage

Owwnet

Signsture Yeriti..

@ Service Manager

Reguest Instance

Type

Status

Input

Output

basic.Foo

Complete

file: iiffooBar

file: IiifoniBiar

hasic Bar

Executing

file:i¥ffooBar

festure Baz

Complete

file:iffooBar

file: iifooiBar

evert Foo

Blacked

file:/ffooBar

basic.Foo

ExecLting

file:iffooBar

evert Baz

Complete

file: iiffooBar

file: IiifoniBiar

feature Bar

Blocked

file:i¥ffooBar

Code Base

& Service Catalogue Manager

N Service Catalogue

Zeployment Scr..

[ catalngue Foo
[ Catalogue Bar
[ Catslogue Baz
[ catalogue Bit

Input Sancdbox

Qutput Sandkbox

AE1 2340056

consumer.mesl...

foo jar

bailed zml

foof

bari

A1 2340056

consumer.mssl...

bar jar

bailed zml

foof

bari

AF1 234CD56

consumer rlac

baz jar

biled erml

ool

bard

AE1 234CD5E

CONSUMEr.CE ...

EIRIEIE

hif jar

bavilel ximl

fool

ks

Working Offline
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Service Provision - Matamodel

g+ Service 1
1 1" -businessContent:String
ServiceOffer - " | -external:boolean 0.*
0.7 0.7
0.7 0.7 0."
servicePack subService
1
Cluster assetsBase
ESMS
- tOrFunction:Stri
segmen run_c_lon_ rng 1.% 1 InformationBase
0.." | -contentOrProvision:boolean
1 1
0.7
Property 0 1.7
g St 1 1
hame:String 0.7 | link 1
resource
1.7 0."
" * ™ group 1
0 0. Capability 0. 1.7
0." = =
-businessAction:String BusinessAsset
0.7
-assetDescriptor:String
resource
0.7
1
i 1 . 0. 1.0
= WorkflowProcess = Informationitem
0. 1.0 0.’
0." |
|
wie | VerticalApplication
-VADescriptor:String
1.7 0." | 1.7
BusinessRole 1 1 q
1 WS
-external:boolean
X enacter
-name:String
1.7 1.7
1.7 1.7
Right Responsibility
-name:String -name:String
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Service Provison — UML Profile

Metamodel element name Stereotype name UMIL Base Class | Parent Tags Constraints
Business Asset Business Asset Class N/A assetDescriptor
BusinessRole BusinessRole Class N/A name
external
Capability Capability Class N/A businessAction
InformationBase InformationBase Class N/A
Informationltem Informationltem Class N/A
Property Property Class N/A name
Right Right Class N/A name
Responsibility Responsibility Class N/A name
Service Service Class N/A external
businessContent
ServiceOffer ServiceOffer Class N/A
ESMS ESMS Class N/A
Cluster Cluster Class N/A businessFunction
Vertical Application Vertical Application Class BusinessAsset | VADescriptor
WIS WIS Class N/A
WorkflowProcess WorkflowProcess Class N/A
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Service Provison — UML Profile

Metamodel atiribute name Tag Stereotype Type Multiplicity Description
assetDescriptor assetDescriptor Business Asset String 1

businessAction businessAction Capability String 1..

businssContent businssContent Service String 1..

contentOrProvizion contentOrProvizion Cluster Boolean 1

external external BusinessRole Boolean 1 default = false
external external Service Boolean 1 default = true
name name BusinessRole String 1

name name Property String 1

name name Right String 1

name name Responsibility String 1

gegmentOrFunction gegmentOrFunction Cluster String 1

VADescriptor VADescriptor Vertical Application String 1

>
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M etamodel Validation

IB: CT;— *—IB' : CT{
IB:CT;—*—IB :CT; (CMD)

IB:{CT,..CT,...CTy} —®lil{} IB': { CT,...CT; ... CTy}

IB:CT,—={1=>]IB : CT|

. SCT,—® ' CT! SCTy — 'sCTy' . IB:CTy,— ¥ =IB' - CT,
B CT— st iis 80T} (camg B CTi "B iCTi [B:CTy— ¥ 1B CTy . B:CTy—¥ N

IB:{...CTy...CT;...CTy ...} — ML B o (. CTy...CT; ...CTyy .. }

IB - CL—F - 1B':: CL{ IB :: CL,—F (¢} 1B’ : CLy IB :: CL,—P -85 1B CL}
IB:{CT, . CT, . CTy}—*H¥ I8 = {CT,  CT,. . CTg and 3t|(teMu {ijadtelk, ., k})
(CLM1)
IB:CL{ky,.. bk} —*r— B =CL'{k, .. k}
IB:S, —r—IB'::S," (S) Bu{CL.... CLg} —Fi1 IR {CL... ... CLy}'
IB S, iy . ig} —¥P)—> IB =S, (i)' - ig')

IB:S;—riid IR 1§

[B:{CL.. .. CLg} —Flsdl IR 2 {CL,... ... CLg}'

D g g

IB =S, iy .. igh —"F) = IB =S, {iy .. &' .. ig}
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M etamodel Validation

Process Event

Component

~

Consumer consumer[1..2].input_query consumer.request-management. request-

specification-manager

~

Ct‘!]'l:il]]'l'lC['[ 1 ../_,].]'Cald_:'s'TOI'CLl_qUC]'}" CO['[:-:'U]'DC['.Ll'dTal—[]]Li]]ligC[]lC]]T.['C])OSiTO['}"—

manager

consumer|1..2].store_query

consumer[1..2].visualise consumer.data-visualisation

consumer.external-interaction.broker-
interaction-manager, consumer.request-
management. request-execution-manager

Consumer,
ConsumerlF

consumer|1..2].availability_query. ref_brok[1..2].ret_dset[1..3]

consumer[1..2] transparent_query. ref_brok[1..2].ref_dset[1..3]

consumer|1..2].broker_result. ref_prov[1..2]

consumer[1..2].direct_query. ref_prov[1..2]

Events: consumer.1.input_query, consumer.1.availability_query.ref_brok.1.ref_dset.3,
broker.1.availability_query.ref _cons.1.ref dset.3, broker.1.ref_prov.1.ref _dset.3.read_item.0, broker.1.skip.ref_prov.1,
broker.1.ref_prov.2.ref_dset. 3.read_item.0, broker.1.fwd_available_req.ref_cons.1.ref dset. 3.fwd_co.1,

broker.2.fwd_available_ack.ref_cons.1.ref dset.1.fwd_co.2, broker.2.ref prov.1.ref dset.3.read_item.0,
Broker, broker.2.skip.ref_prov.1, broker.2.ref_prov.2.ref dset.3.read_item.1, broker.2.broker_result.ref_cons.1.ref_prov.2,

ConsumerlF consumer.1.broker_result.ref prov.2, consumer.1.visualise.

broker[1..2].broker_result. ref_cons[1..2].ref_prov[1..2] manager

broker.external-interaction.broker-
coordination-manager ,
broker.information-retrieval.query-
manager, broker.external-interaction.
consumer-interaction-manager

Broker, broker[1..2].fwd_available_req. (+suffix)
BrokerCoop

broker[1..2].fwd_available_ack. (+suffix)

broker[1..2].fwd_available_nack. (+suffix)

(suffix) .ref_cons[1..2].ref_dset[1..3].fwd_co[1..2]

ConsumerlF

broker[1..2].no_store. ref_cons[1..2]

-

Broker, broker[1..

2].ref_prov[1..2]. ref_dset[1..3].set_item

broker.information-retrieval.ir-engine,
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Summary

v MDA: architecture Reuse and Integration

v Metamodedls: formal validation

@ Automation beyond design?

@ Platform-specific models beyond components?
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