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£ SOA = SPOA +SOOA
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~ SOOA - Network Centricity
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& . 1. Static proxy — created explicitly before it is used (rmic)

2. Dynamic proxy — no need to create it statically in advance (RMI vs.
Jini ERI)

# | 3. Remote proxy — shields the requestor object from the fact that the
2 underlying object is remote

e Access (protection) proxy — enforces a security policy on access to a
% service or data-providing object (Sevicer)

5. Facades — a facade grants access to multiple underlying objects
(Servicer + AdminProxy + server)

¥ 6. Virtual proxy — performs lazy initialization of expensive back-ends
e (Service Ul — UlDesrcriptor)

7. Smart proxy - grants access to local (fat) and remote resources

: = 8. Bootstrap proxy — trusted proxy, created from local codebase (proxy
G verification)

! 9. Hybrid proxy — combination of the above types E
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Service Requestor

Service Broker

SORCER Service Provider
SORCER Wrapper Provider

ale  HNative Provider

o= Technology wrapper-grids: Jini, JXTA,

CORBA, Web Services, Grid Services, MNET
< = SORCER.grid

< = Technology native grids



~ TheRuntime Environment

« SORCER (Eclipse) workspace

 Jini services (usually available on the network)
— Lookup service (reggie)
— JavaSpace (outrigger)
— Transaction Manager (mahalo)
— Event Mailbox (mercury)
— Lease Renewal (norm)
— Lookup Discovery (fiddler)

 Webster (HTTP class server) - 1Grid/bin/webster/bin
e Service browser (Inca X) - iGrid/bin/incax/bin

« SORCER services - iGrid/bin/sorcer/bin

e Custom services - iGrid/bin/<serviceName>/bin



Proxylng with

Dependency Injectlon

. smartProxy

S . serverType ; .

 serverExporter :
=

/ A
provider
proxy
no exporter exporter
Twelve cases ‘ I

studied server serverType %



Prowders Implementlng
Remote Interfaces -

subclas of
ServiceProvider

Provider = Server
Direct calls can be forbidden with indirect service calls
Servicer#service(Exertion) :Exertion E



Arlthmetlclmpllnuﬂenuﬂns

ArlthmetlcRemote

————————————————————————————————————

. Adder | " Subtractor | | Multiplier ! Divider |
AN A A AN
-------------------------- Arlthmetlc Z]:::::::::::::___________

————————————————————

jeri and jrmp

——————————————

- _______ZX ____________
ArithmeticProviderlmpl_Stub j

ServiceProvider

<——

Arythmometer

uses

A

ArithmeticProviderimpl




& Providers with Service Beans

ServiceProvider

Provider = ServiceProvider + beans;
bean - implements service methods in its exposed (not Remote)
Interfaces.
Beans are not servers, they are not exported. E



 Service Beans

beans

Adderimpl Subtractorimpl Multiplierimpl Dividerimpl

ServiceProvider

beans = new String[] {
"'sorcer.arithmetic.AdderImpl™,
"sorcer.arithmetic.Subtractorimpl™,
"sorcer.arithmetic.Multiplierimpl’,
"'sorcer.arithmetic.Dividerimpl™ };



- Providers with EXpQrted,SerVeLrS‘ --

Server
Proxy

ServiceProvider

Provider = ServiceProvider + server,
server and serverExporter entries defined, and

server is not Partner type E



RemoteArlthmometer

Implements ArlthmetlcRemote

server
iAdderi i Subtractor | Multiplier ! | Divider !
A A A AN
 RRRRLEELELEESSE Arlthmetlc oI Remote
_______ Zr_ —— Z}
Arythmometer -----o-----4 ArithmeticRemote
_____ AA

T

RemoteArythmometer |[----------------

RemoteArythmometer_Stub

// RMI object
server = new RemoteArithmometer();
// exported with

ServiceProvider

serverExporter = new JrmpExporter(0);

T



Prowders with
Exported Partnershlp Servers

Server
Proxy

Server

getPartner() ServiceProvider
getAdmin()

Provider = ServiceProvider + server,
server and serverExporter entries defined, and

server implements Partner E



RemoteArlthmometerInuﬂenuﬂns

ArlthmetlcRemote and
~Partnership

e T et T P : partner
. Adder | : Subtractor ' Multiplier :: Divider |
B A A o
-------------------------- Arlthmetlc 4 Regote
. Administrable | | Servicer | Zr :
""""" & B
Arythmometer emmenes . ArithmeticRemote !
' Quter <P ------- Partner; AT A
---------------- = T
' Remote <}-: RemotePartner ! RemoteArythmometer [------------------
A N N
; ; D Partnershlp
"""""" PartnerArythmometer f---: PartnerArythmometer_Stub

// RMI object
server = new PartnerArithmometer(); : _
// exported with ServiceProvider

serverExporter = new JrmpExporter(0); E




Provrders e
Wrth not Exported Servers

Registering
Provider
(Partner)

_/

ServiceProvider

Provider = ServiceProvider + server,
server entry defined; no serverkExporter entries defined, and
server is not Partner type



RemoteArlthmometer Implements
ArlthmetlcRemote

-not Exported

....... T | n

Arythmometer L------------1+ ArithmeticRemote !
T """ AN AN
RemoteArythmometer |-------------------------- : |
uses

A

RemoteArythmometer_Proxy ServiceProvider

// RMI service type
serverType = “sorcer.arithmetic.RemoteArithmometer”;

// exported with
//serverkExporter = new JrmpExporter(0);



' Smart Proxies - Fat Proxy

Registering
Provider

ServiceProvider

Provider = ServiceProvider + smartProxy;
requestor invokes local calls only;
smartProxy is not Partnership type, and
ServiceProvider maintains the proxy registration. E



Arlthmometer Implements

Arlthmetlc (ho Remote)

--------------------------------------------

—————————————

+ Adder | ' Subtractor : ' Multiplier ! Divider
A A A N
-------------------------- Arlthmetlc
PN
Arythmometer ServiceProvider

smartProxy = new Arithmometer();

fat



~ Outer Smart Proxies

Semismart Proxies

Registering

Provider -
Partner

ServiceProvider

Provider = ServiceProvider + smartProxy
Requestor invokes local calls only;
smartProxy implements Partnership, and
ServiceProvider maintains the proxy registration. E



SemlsmartArlthmometer

Implements Outer

semismart

__________________________

. Administrable | ! Servicer !
_________ A A
Outer <P ------- Partner | - > Partnership
_________________ A
Arythmometer A :
SemismartArythmometer f------' ServiceProvider

smartProxy = new SemismartArithmometer(); E



Smart Proxres
Wrth Exported Servers

Smart
Proxy
Server

Proxy Server

ServiceProvider

Provider = ServiceProvider + smartProxy + server,
server and serverExporter entries defined, and
server is not Partnership type;
smartProxy implements Partnership, and
ServiceProvider maintains the smartProxy registration.

T



SmartArlthmometerInwﬂenuﬂns

Averager

Arythmometer | Partner

SemismartArythmometer
/\

______ 2§:_____J

Averagerimpl ¢

smart

. Remote |

I i

---| Averagerimpl_Stub

uses

A

SmartArythmometer

smartProxy = new SmartArithmometer();

server = new Averagerlmpl();

serverExporter = new JrmpExporter(0);

ServiceProvider




| 'Smart Proxies
.-W|th Partnershlp Servers

Proxy Proxy

Smart Server —

Prv
Proxy

>

ServiceProvider

getPartner()

Provider = ServiceProvider + smartProxy + server;
requestor invokes local calls only;
server and serverExporter entries defined, and
server implements Partnership
smartProxy implements Outer, and
ServiceProvider maintains the smartProxy registration.



~ SmartAr i thmometer Implements
Ave‘r'ager '- Averager Implements
Partnership.- =

~ ] smart smart-partner
| Proxy [T :
220 Arythmometer . Quter | ;omtoeo- {> Averager | > Remote |

A

Averagerimpl ;--1>: Partner

= : A
SemismartArythmometer ; ! ;
: PartnerAveragerimpl '

- PartnerAveragerimpl_Stub ------------ |
A

uses
SmartArythmometer ServiceProvider

smartProxy = new SmartArithmometer();

server = new PartnerAveragerimpl();
serverExporter = new JrmpExporter(0);



Smart PrOX|es
Wlth not Exported Servers

Server . .
Proxy Registering

Provider

>
x
o
S
a
Z
o

—
Admin
Proxy

ServiceProvider

Provider = ServiceProvider + smartProxy + server,
server entry defined; no serverExporter entries defined, and
server is Partnership type;
smartProxy implements Outer, and
ServiceProvider maintains the smartProxy registration. E



RemoteArlthmometer Implements

ArlthmetlcRemote
-not Exported -

_____________________________

Averagerimpl

1

PartnerAveragerimpl

___________

Arythmometer | Outer | | |
? & |
---] PartnerAveragerimpl_Stub |----------:
1 A
. ' uses ) :
SemismartArythmometer ServiceProvider

A

uses

smartProxy = new SemismartArithmometer();
// RMI service type
serverType = “sorcer.arithmetic.RemoteArithmometer”;

// exported with
//serverExporter = new JrmpExporter(0);



~ Proxying with Taskers

tasker

Task
ASKEl Tasker

Proxy

ServiceProvider

f; Tasker Task (ArithmeticTask) implements Tasker

¥ Tasker Method (ArithmeticMethod)

Tasker executes inserted Tasker Method E



~ Proxying with Callers

caller

Il
caller Caller

Proxy

ServiceProvider

:;:CaHerTaskvwﬂ1CallerContext implements Caller

Callers make a context-based system call E



~ Caller Service Context

arameters

O—’URI ®
= O — string

B  x — src/bin/bytecode/call
| <attribute name>[ — array attribute




. SORCERResearch Domain

e Service-Oriented Programming
e Service-Oriented Computing Environment

e Service-Oriented Programming Development
Tools

 Service-Federated Assurance and Security
o Self-Aware Service Federations

« Autonomic Service Federations

« Service Federated Intergrids

« Metacomputing Service-Oriented MAO

« SORCER Theses



http://sorcer.cs.ttu.edu/theses/index.html
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