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The interaction between clients and services is
often formed by a set of operation invocations
(i.e., it is a conversation).

A service provider may support some
conversations while disallowing others.

| supplier
p N 1: requestQuote (Web_service)

2: orderGoods ‘_/ T \

receive orderGoods
invoke
Cus.romer‘ 4: mq S aymen_‘_ checkLocal Stock ]
(CI ien-‘-) inStock=false ‘>
invoke . ctrue
The internal business logic of clients and Web [ checkShipAvailable ] inStocketry
services must support the conversation, and /l\
maintain the state across different operation N
. . . . 1ppt vail=true
invocations belonging to the same conversation. e '

[ send cancelOrder ] [ send confirmOrder ]
: T/
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Valid States and Messages

Q\ requestQuote

[quo’re reques’red}

orderGoods,
orderGoods — from Customer,
to Supplier

[ goods ordered

cancelOrder ]
% makePaymenTS

[ order canceled ] [ order completed ]
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Various Roles and Conversation Participants

1:requestQuote

N / \_(

2:orderGoods R
customer [ __ supplier

<

4:confirmOrder -

5:makePayment

7:getShipmentDetail . .
3:checkShipAvailab

6:orderShipment

. . warehouse
8:confirmShipment

J 9:confirmShipment
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Interaction Modeling

[ customer ] [ supplier ] [ warehouse ]

+  confirmShipment

%

; requestQuote : :
! orderGoods ! i
i ' checkShipAvailable J
:  confirmOrder ! :
! makePayment ; :
! ! orderShipment Rk
L gefshipmen*r;befail :
i confirmShipt?nen'r :
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supplier
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requestQuote
(to supplier)

orderGoods
(to supplier)

\
S

makePayment
(to supplier)

confirmShipment
(to warehouse)

\[ checkShipAvailable ]

(to warehouse)

warehouse warehouse
confirms cancels

confirmOrder cancelOrder
(to customer) (to customer)

®
orderShipment
(tfo warehouse)
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getShipmentDetails
(to customer)

1

confirmShipment
(to supplier)
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customer
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supplier

www.aau.dk

requestQuote
(to supplier)

orderGoods
(to supplier)

makePayment
(to supplier)

confirmShipment
(to warehouse)

!

warehouse
confirms

cancels

warehouse

Views Based on Roles

confirmOrder
(to customer)

J |

cancelOrder
(to customer)

]

o

T
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getShipmentDetails
(to customer)
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Horizontal vs. Vertical Protocols

service provider

I

manufacturing ]

J

health care

\

»
»

*

<
<

0

[

support for protocols such as
transactionality, reliability, security, ...

\ 4

other Web services middleware
SOAP routers)

(e.qg.,

Web services executing vertical
protocols. The main focus of
standards such as RosettaNeft,
xCBL, and part of ebXML is to
describe protocols at this level.

middleware for horizontal protocols
provides properties and guarantees to
the execution vertical protocols.
Standards such as WS-Coordination,
WS-Transaction, and part of ebXML
fit here.
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Generic Conversation

service
requestor

service P2, Ps ( service
provider J L requestor

P4: P5

service
requestor
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service provider

Generic Controller

service }
P, requestor
)

P2, Py ( service
L requestor
P

P,. Ps
[ service }

requestor
object for Py

the controller dispatches clients invoke operations
messages to the appropriate at the same address
implementation object

4 7\

object for P,

- J

( )

object for P,

conversation
controller

( )

object for P;

N

( )

object for P,
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Conversation Ids in the Message Headers
service provider

/ EJB container

/

[ SOAP router

yy conversation

(with conversation controller)
ID/object mapping

HTTP server

SOAP messages on
HTTP transport
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Horizontal and Vertical Protocol Coordination

service provider

|
[{ object (Web service implementation) ]

 H B

% ™~ y

N B -
horizontal protocol conversation routing, > service
implementation compliance verification H >\ requestor
H J

B: conversation compliant with a business protocol
H: conversation compliant with an horizontal protocol
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Example
. A's port reference
[ object (W1) object (W2) ]
" B's port reference
B's port reference A's role B's role A's port reference
A4
horizontal protocol horizontal protocol
handler (A) handler (B)

protocol messages —

\4 A 4

conversation | conversation
controller VL controller
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A

[ Web service H Web service }4—{ Web service }

A4

[ coordinator }

(a) central coordination

[ Web service H Web service }H[ Web service 1
A A A
A\ 4 \ 4 \ 4

[ coordinator }—'[ coordinator }4—{ coordinator }

(b) distributed coordination
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WS-Coordination = Activation

Web service

CreateCoordinationContext Q ActivationRequestorPortType

- coordination type
- current context

CreateCoordinationContextResponse
- coordination context

- identifier

- coordination type
v - registration service

ActivationCoordinatorPortType <> T ...

coordinator
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Participant Registration

Web service

] Q RegistrationRequestorPortType
register

- protocol identifier
- participant protocol service

registerResponse

- coordinator protocol service

RegistrationCoordinatorPortType CB

coordinator
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Protocol Specific Message Exchange

Web service

XParticipantPortType
protocol-specific messages QE P YP

from participant to coordinator

protocol-specific messages
from coordinator to participant

XCoordinatorPortType Cb

coordinator
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Canceled

—m eaas e e

Coordinator Generated Participant Generated
> —_——— = —
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4 N coordinator C N )

Web service A Web service B

g 9. pr'o'rocol specuflc m¢ssage
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1
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1
|
1
1
1
1
1
|
|
|
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1
1
1
1
|
|
|
1
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[ activation } [ protocol } [ activation } [ protocol } [ activation } [ protocol }
participant participant coordinator coordinator participant participant
[ regis'Tr'aﬁon J [ irxret:nz::i:izn} [ reglsc"traflon } [ irr\?;leet:'nztf\:zil":iin} [ regis-htaﬁon ]
k participant > K coordinator j K participant /
© Q@  © @ © Q @ @ 0 o O
! | 1.:create; CC K | ; : E : ;
L axt 5 5 S
‘ | . 3. register ‘ ;
3 4 protocol coor"dma‘ror' .
- 5 oper'ahonal n‘.\essage ‘!
‘ . 6. register : 5 |
'7 protocol cogrdinatdr ‘
! 8. protoco |:-SpelelC message 5 g ':
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[ Web service AJ [ coordinator Ca} [ Web service B} [ coordinator Cb}

1. create CC ‘
2. X1 f
3. register |
4. protocol coordincﬁ‘or

A

5. operational message

9. r'eéister'

g 6. create CC
) 7.X2
| 8. register

) 10. profocol coordinator R

‘ 11. protocol coor'dinai'ror'
. 12, protocol message!

oo 13 protocol message

14. protocol message ! :
. 15. protocol message
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XParticipantPortType

Q_ Web service

! n+1
| .
| [
| [
| [
i |
XParticipantPortType XParﬂcipanTPorﬂ":ype :
. | . I
“““ »O— coordinator |---------------»(O—] coordinator v
«— - n O< _______________ n+1 O
XCoordinatorPortType XCoordinatorPortType
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WS-Coordination interfaces

|

ActivationCoordinatorPortType RegistrationCoordinatorPortType
? ﬂ) WS-Transaction interfaces

CompletionParticipantPortType () — —() CompletionCoordinatorPortType

CompletionWithAckParticipantrPortType ()— —() CompletionWithAckCoordinatorPortType

atomic transaction

PhaseZeroParticipantrPortType ()—t coordinator

—() PhaseZeroCoordinatorPortType

2PCParticipantPortType (O)— —() 2PCCoordinatorPortType
OutcomeNptificationParticipantPortType O_K /—O OutcomeNptificationCoordinatorPortType
WS-Transaction interfaces A)
needed for chaining RegistrationParticipantPortType

WS-Coordination interfaces
needed for chaining
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