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5 Disclaimer :?-0-

neresc

= The following are just our views on how DAIS could fit
well with the Web Services Architecture. They may still be
far from those in the OGSI 1.5 proposal.

< We are not involved in any of the OGSI 1.5 related
discussions
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= Service Oriented Computing

= Web Services

= Web Services vs Distributed Objects
e DAIS and OGS

< DAIS and WSA

e Grid Resource Metadata Demo
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5 Service Orientation :?-o-

neresc

= Built around the concepts of service and message

= Aservice may be defined as a logical manifestation of
some physical resources (like databases, programs,

devices, or humans) that an organization exposes to the
network

= Aservice is an entity that can send and receive
messages

< A service adheres to a contract
= Describes the format of the messages exchanged

= Defines the message exchange patterns in which a service is
prepared to participate
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5 Service Orientation :?-o-

neresc

< Don Box’s four tenets about Service Orientation
= Boundaries are explicit
= Services are autonomous
= Services share schema and contract, not class
= Service compatibility is determined based on policy

Source: “A Guide to Developing and Running Connected Systems with Indigo”

http://msdn.microsoft.com/Longhorn/understanding/mag/default.aspx?pull=/msdnmag/issues/04/01/Indigo/default.aspx
and various talks
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The Anatomy of a Web Service :?-.-
neresc

< Large grained, loosely coupled
= Performance, scalability, maintenance, re-use, etc.

Interface for humans Application logic Enterprise Resources

o — — —— — — — — — — — — —

—— T
— e —— —— —— —— —— ——

<env:Envelope>
<env:Header>

BPEL, Java, .NET

</env:header>
<env:Body>

</env:Body>
</env:Envelope>

e R I EEEEREe,

>

_— e e e e e —— e — — — — —

Interface for applications
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| 5 A Web Service :?-o-
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Application

SOAP message
processor

" SOAP Messages

.

Network
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Distributed objects

Purchase order
Purchase order
|_— application

_— system

Purchase order

7 objects

Remote object
|_— proxy objects

\

7
\

/
’ ./ P Systems share common
S0 understanding about
objects’ interfaces

| %
Network

W< 1

Remote object method invocation
via remote object references
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Distributed objects using SOAP and WSDL

Purchase order
|_— application

Proxies for each “web
|_— service” object

/\ Purchase order
system
&

Purchase order

§\ 0/*7 objects

Describe access to objects

/7 7/ //
/ 7 .
using WSDL

\‘\ SOAP
\ proergzssfge @’ .

— SOAP message
processor
\ ) R B2 /
Remote object method invocations

and results using SOAP messages
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Services
neresc

Purchase order

| _— systerr Purchase order
|_— applicatior

\

/

it

SOAP message SOAP message
processor processor

\EEEEEE/

Message requests (and perhaps responses)
that do not relate to a specific object

7,
i - 17
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5 Talking directly to resources :?-t
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= Tight-coupling
- Easily breakable applications
= Poor scalabillity

6 @@ . Consumer-to-Service

ggg Enterprise-te-Bank Messages
| 1 d exchanged
'Q

o %

Conceptual view due to over-sharing
(The Grid Service Instance approach)

resources
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Talking directly to resources

neresc

Enterprise Resources

SOA

CORBA DCON NET
. 2EE Objects

-

&l

—

CORBA DCON NET
. 2EE Objects

-
——L ity
\
. . @
| | |
| |
Web Service | | Web Service :
to the to the |
Enterprise | | Enterprise |
| | | -
| | |
| | )
~____ 7 N 4

Enterprise Resources

OGSl

CORBA DCON NET
. 2EE Objects

-

CORBA DCON NET
« 2EE Objects

S i

@

| |
|
| |
| | Web Service
| | to the
| |
|
| |
| |

Enterprise

—_————————
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__ Data Services (the current approach)
Factory for service instances neresc

This is a Grid
Service instance

(
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Data Services (the current approach) :?_._
A Service Instance for a Data Resource neresc

_

|

Data Access Interface
- Query

- Update

- etc

.

This is a Grid
Service instance

This is another Grid
Service instance

The conceptual model
encourages a logical 1-
1 association with a
data resource
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Data Services (the current approach) :?_‘_
neresc

Multiple Service Instances

/ Data Acce— "

Data Acce—

Data Acce~

Data Acce—

Data Access Interface
- Query

- Update

- etc

N

L\

Multiple data resources
are represented by
multiple service
instances

Each service instance
also represents a session
of interactions with the
associated data
resource
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Data Services (the current approach)

A Query

—

Data Access Interface
- Query

- Update

- etc

<query>
<sql>
SELECT ..
</sql>
</query>

_

.
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Data Services (the current approach) :?_._
A Data Abstraction is Created neresc

—

|

-

\
Data Access Interface
J

- Query
< Data Abstractions

- Update
- etc
Interface
- Oper1
- Oper2
- etc

0

A data abstraction is
created and logically
associated with the
data resource
representing the result

www.neresc.ac.uk
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Data Services (the current approach)
GSH to Data Abstraction

ﬁ

p—

<gsh>
urn:blah
</gsh>

Data Access Interface

- Query
- Update
- efc

The GSH is returned

oJ

|

Data Abstractlons

Interface
- Oper1

- Oper2
etc

)

urn:blah

www.neresc.ac.uk
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Data Services (the current approach) :?_‘_
Communication with Data Abstraction neresc

After resolving the (
GSH, communication
~
4
D

with the data resource
can take place

- Query
- Update
- efc

< Data Access Interface

<getRow> L
1
</getROW> < Data Abstractions urn:blah
Interface
- Oper1
- Oper2
- efc

0
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; Data Services (the current approach) :?_._
| Multiple Data Abstractions neresc

< Data Access Interface

- Query
- Update
- etc
/ Data,?f’—'ﬁ\ Multiple data
/ Datalf’—'ﬂ resources mean
/[ patayT multiple service

Instances
Data Abstractions
Interface
- Oper1 3
< - Oper2 3 —
i —/

e

\

20 ADE
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Data Services (the current approach) :?_‘
Multiple Data Abstractions neresc

ﬁ

- Query
- Update

Data Access Interface
- etc

Things may get more
complicated when the 1-1
association between a data

resource and a service

instance is not adhered

[ Daa - Issues with identity
Y N - Issues with relationships

Interface
- Oper1
- Oper2

Data Abstractions
- etc

- Issues with concurrency

) :

/

i
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Data Services (the current approach)

A Management Service

ﬁ

< Data Access Interface

- Query
- Update
- efc

VA

- Drop database
- Create database

Management Interface
- etc

If a management interface is

needed, another service

-

instance has to be created /

< Data Abstractions

Interface
- Oper1

\

Oper2
- etc 3
_&F
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Data Services (the current approach) :?_‘_
A Data Access + Management Service neresc

—

< Data Access Interface

- Query

\
- Update
- etc.
I
Management Interface
- Drop database
- Create database
- etc.

\

Data Abstractions
Interface
- Oper1
- Oper2 —
- etc
3 —/
t—/_/

Or, a special service instance
could be used to combine
the two
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Data Services (the current approach) :?_‘
Multiple Data Access + Management Services neresc

/ Data Acce™

|

/ Data Acce” | |
/ Nata Acce” \ \
Data Access Interface \
- Query
- Update \
- etc. /
Management Interface /
- Drop database /
- Create database
- etc. _/
B
BN
[ [ =
/ Data 9’ N
/ Data 9’ N
Data Abstractions
Interface
- Oper1 =
- Oper2 —
- etc 3
—/
—/

9

If more than one data
resources are available by an
organisation, it may be
necessary to expose them
through multiple data access
+ management interfaces
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2 M=



Data Services (the current approach) :?_‘_
neresc

Agreements

/ Data Acce™

/ Data Acce™

/ Nata

Acco™

Data Access Interface
- Query
- Update
- etc.

Management Interface
- Drop database
- Create database

- etc. _/
Y

L L=

/ ( <)
/ Data Q/—'ﬂ
/ Data Q/—'ﬂ

Data Abs’fratc:ifons 3
s SJ

- Oper2 —

- etc

1

Agreement Interface

\
N/

9

L4
>

Some agreement service
instances are introduced to
control the creation of new
data service instances

www.neresc.ac.uk
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Data Services (the current approach) :?_._
Putting everything together neresc

-“ Ao
-“ A

Aes

' Agreement Interface

_—
[ nata necar—— N ) ‘ | o o

/ Nata Acco™ | \
/ Data Acce™ \

Rata Access Interface

D
y [ Data A N
Y

Management Interface
- Drop database Data ,?/—'ﬂ
- Create database
- etc. / Data 9’ N
Data Abstractions
— Interface
/ - Oper1 =
Y\ - Oper2 —
—/

. - etc
Data Af N 3
=4

_— \\ t_/@

< Data Abstractions

™~
Interface
- Oper1 —/\A@

- Oper2
- etc

T
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Data Services (the current approach)
Metadata neresc

SDEs
elemeni
elemeniz
etc

ey

Data Access Interface
- Query

- Update

- etc.

Management Interface
- Drop database
- Create database

= O1C.
SDEs
elemeni!
elemeniz
etc
. 4
Metadata is exposed (T
through SDEs Data Abstractions
Interface
- Oper1
- Oper2
SDEs | fc

elemeni
elemeniz
etc

4
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; Data Services (the current approach) :?_._
Summary

neresc

= This approach heavily depends on the OGSI| conceptual
model

= |tis difficult to take advantage of it using existing tooling

e |t encourages a distributed-object model
= This MAY lead to tightly coupled, fragile applications

< An assumption about an 1-1 association between a
service instance and a data resource
= |dentity
= Relationships?
= Service Data Elements
= Require new tools
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A Possible Mapping of DAIS Concepts to WSA
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5 Approach :?-o-
neresc

< Maintain same concepts but map them into WSA-
friendly technologies

e Sessions

= EXposing data resources
= |dentity
= Relationships

 Metadata

« Data abstractions
e |Interfaces to access data resources

www.neresc.ac.uk 30 XpEe



A Data Service

neresc

/

Data Access Interface
- Query

- Update

- efc

___________ |
/

|
! Management Interface

The service may support any i oy
|\ - Create database |

number of interfaces that are :
already defined by DAIS \ o

4 Data Abstractions
Interface

ele)
S
@

(S

There may be more than one data
resources behind a service interface

www.neresc.ac.uk
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Session-based interactions

Sessions
Contextualise all messages to
achieve session-based interactions

<sess!t

oncontext”

neresc

/

Data Access Interface
- Query

- Update

- efc

___________ B

/
| Management Interface :
| - Drop database !
I - Create database |
i -efc |

4 Data Abstractions
Interface

www.neresc.ac.uk



Session-based interactions

©
<sess'l0“C°nteX

<query>
<sql>
SELECT ..
</sql>
</query>

&

Sessions
Contextualise all messages to
achieve session-based interactions

/

Data Access Interface
- Query

- Update

- efc

___________ |
/
| Management Interface :
I - Drop database !
l\ - Create database |

-etc |

Data Abstractions
Interface

<sessionContext>

www.neresc.ac.uk

neresc




Session-based interactions

neresc

Sessions
Contextualise all messages to
achieve session-based interactions

/

Data Access Interface
- Query

- Update

- efc

- C____
/ 1
| Management Interface :
I - Drop database !
l\ - Create database |

-etc |

Data Abstractions
Interface

<sessionContext>

www.neresc.ac.uk

=



A query

neresc

<query>
<sgl>
SELECT
</sql>
</query>

/

Data Access Interface
- Query

- Update

- efc

___________ B

/
! Management Interface :
- Drop database !

- Create database |
-efc |

Data Abstractions
Interface

www.neresc.ac.uk
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Result returned

neresc
/\ y ~
~ Data Access Interface
A - Query
/ - Update
/ - etc
‘ e narace|
anagement Interrace
% ! d - Drop database II
<dataset> ¢ - Create datab:?éa :
- |
<dataTable> . ——
<dataRow> -SfIsIIIoIIIIIIIo i
<dataCol> | et
| Oper’ ||
per I
</dataCol> \ _____________ 1§g}k1
</dataRow>
</dataTable>
</dataset>
" BN
The structure of the dataset is well
defined
o )
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A reference to the result is returned :?-o-

neresc

/

Data Access Interface
- Query

- Update

- efc

___________ B

/
|
! Management Interface

- Drop database !

[}
<dataref> :\ - Create database |
-efc |

<gri> \ '

urn:Isid:guid -SfIsIIIoIIIIIIIo
= Data Abstractions |
</g ri> / Interface !

- Oper1
</dataref> _Oper2 |

(]
—
(¢}
r
L
|

urn:lsid:guid

www.neresc.ac.uk



Metadata document returned

:?n-;resc

£ D
Data Access Interface
- Query
- Update
- etc
Y I_____’I
| Managene)ent Idntert:f)ace :
- Drop database !
<dataref> :\ - Create database |
<grm> \ i
- CCCCTITTICTeDIIT _ _
<gri> _ i bbbk urn:lsid:guid
urn:lIsid:guid 4 Data Abstractions | | |
- ! Interface | ! |
</gr|> : -Opert | | | @
o \ -Oper2! 1
<endpoint> \ Tete | 1=
http://ip-address | |
</endpoint>
<grm>
</dataref> .
o )
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Explicit contextualisation

1

/
| Management Interface :
| - Drop database !
I\ - Create database |

S

neresc
,////\\\\\\\\ £ N
? Data Access Interface
| / Updatd
= -ete urn:lsid:guid
o | e |
\é

1 - etc |
\ |
_CCCCoIoIITTTepDIITg
SiT T oo oTToT
. : T
<getRow> / Data A"s}ﬁ:ﬁ'f?éii | i
Oper1
<row>1</row> '\ Oper2 | | |
<dataref> . -ete |~
<gri>
urn:Isid:guidl x|
</gri> \
</dataref> The data resource is " =he
</getRow> explicitly identified
\ J
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5 Metadata :?-.-
neresc

e Metadata about services and data resources can be
exposed using documents

= The types of the metadata information already defined
by the DAIS spec do not have to change
= Reuse existing work

= Existing XML Schema and WSDL tooling can be used
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; Suggestions for WSA/OGSI technology ﬁ._
Independence

neresc

= All the DAIS concepts can map to WSA through the use

of existing technologies (e.g., XML Schema, WSDL, WS-
Context or WS-Addressing)

< Define document formats, not only interfaces
= DataSet
= Query documents
= Result documents
= Workflow documents Discuss issues of identity
= e.g., The way exposed DataSets are identified

e Discuss issues of stateful interactions

= e.g., The use of WS-Context or WS-Addressing as the means for
contextualisation
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; Suggestions for WSA/OGSI technology :?_._
Independence

neresc

= Discuss interfaces for services (message exchange patterns)

- e.g., iflreceive an “ExecuteQuery” message, | will reply with a
“QueryResult” message

< Don’t assume 1-1 relationship between a data resource and a
service
= e.g., Use contextualisation to identify resources
= Be independent of specialised tooling
= e.g., avoid problems introduced by SDEs

= Return metadata through documents rather than SDEs
< Assume that all additional functionality is orthogonal
= e.g., Transactions, Security, Agreement

= Exposing resources outside a service’s boundaries should be the
exception

< Again... don’t focus only on interfaces
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5 Conclusions :?-.-
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= The existing work on the DAIS specification can be easily
adopted to fit with both the Web Services Architecture
and OGSA

< Modularisation is key

 One-to-one association of internal data resources to
service instances may lead to fragile distributed
applications

< Related work underway in WS-GAF
= Grid Resource Metadata document and Grid Resource Identifier
 Metadata service interface
= Demo (services and browser)
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Demo :?-o-
neresc

e Grid Resource Metadata
Document

[ J A Browser grm:Grm;DOT:ument
gri
= Functionality equivalent to e’

SDESs
= Everything implemented using

Er;:;dzoi_nt _______ _“
existing technologies and I e
- = = L etime |
tooling 1T g |
: : | erm gH—E- e
- Few Web Services (in Java and e emenamarm | i
NET) l [ )
| i i modifiable ; |
B |
e 20 A e |
| | |grthetadataContent | | |
|
|  Hemoomen imne e i i |
-t
R~ |
. ]

www.neresc.ac.uk 44 MW



S north-east regional e-science centre :?_..

neresc

DEMO
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