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Introduction

Motivation

@ user needs realized
through the automatic assembly of available resources

@ SOC is a cornerstone towards the realization of this vision
(potentially heterogeneous) resources abstracted as services

@ yet:

o services developped by different third-parties
incompatible protocols and data flows
— horizontal mismatch
o higher description level for user requirements than services
prevents composition
— vertical mismatch

composition includes (some form of) adaptation
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Introduction

Example (Services)

available services:

Amazon : BookSearch

Uld:
customerld

bookTitle:
title

custcmerld

Begin
(Seq)

receive receive receive
login itemSearch \temSearch logout (Seq)

End

Paypal : OnlinePayment

CClnfo: creditCard
orderTotal: orderTotal

bodySearch

MPS : OnlinePayment

amount: amount  creditCard:
Pld: productld  creditCard

receive reply
doDirectPayment doDirectPayment

receive receive reply
log debit debn

result: autorization

MobiPocket : eBookDownload

token: token
receive reply
download download
result: PRC

? —what if the user wants:

USER : eBookRetrieve
title, customerld, creditCard

receive reply
eBookRetrieve eBookRetrieve

PRC

result: autorization
@eBook : eBookStore

buger: customerld
reply
purchase

eBookTitle: title
cardInfo: creditCard
pproof: token

receive
purchase

example inspired from the MPS case-study,
[Marconi et al., ICWS'07]
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Models

Approach

@ planning increasingly applied in SOC [Peer, Tech. Report, 2005]
supports underspecified requirements and multiple compositions
—graphplan forward planning

@ hierarchical planning [Lotem et al., AAAI/IAAI'99]
supports decomposition of abstract requirements into concrete tasks
—Capacity Semantic Structure (CSS)

@ software adaptation [Canal et al., IEEE TSE, 34(4), 2008]
support for solving mismatch out using adaptation contracts or semantics
—Data Semantic Structure (DSS)

Service = a capacity and a conversation in YAWL with 1/0
User Requirement = a service without conversation
the objective is to obtain this conversation

P. Poizat Automated Service Composition with Adaptive Planning



Models

Capacity Semantic Structure

Capacity Semantic Structure

A Capacity Semantic Structure (CSS) is a
couple (K, i) where:

entertain

o K is a set of concepts (capacities) VideoGame  eBookRetrieve
@ Tx is a tree where nodes can be either:

@ a capability node (in KC), or eBookDownload

e acontrol node Subscribe  eBookStore
sequence: ;
choice: +
parallelism: // BookSearch  OnlinePayment

+ tree well-formedness
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Models

Data Semantic Structure

Data Semantic Structure

A Data Semantic Structure (DSS) a tuple (D, <, C)
where:

@ D is a set of concepts (data type/semantics),
@ < is a composition relation

(dy <y d> means a d; is composed of an x of type d»), and
@ [C is a simulation relation

(dy C d> means d; can be used as a d,).

no circular composition
transformation function added to support further mismatch (see long version)

auth roduct roduct
ioken) P ot P04
[amount )<£(orderTotal bodySearch
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Adaptive Planning

Discovery

Objectives:

@ pre-selection of services based on their capacity
@ tagging the CSS (I-CSS)

Ste ps: entertain
@ required capacity

— root VideoGame  eBookRetrieve
. MobiPocket
9 abstract capaCItles
. @eBook

— choice eBookDownload
Q Capacity nodes Subscribe  eBookStore Paypal MPS

— services
° tree C|eaning BookSearch OnlinePayment
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Adaptive Planning

Vertical Adaptation

Graphlan building:
@ alternate data and service call layers, arcs are I/O dependencies
@ no-op actions transfer data

after service added

outputs produced

I-CSS tagged exclusion re-
lations

before service added
available inputs
I-CSS respected

@ stop when maximum solution length (I-CSS) reached

customerld customerld ustomerld
\ N bodySearch bodySearch |
titl title J

1
creditCard creditCard £

 exclusion

e identity operation
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Adaptive Planning

Horizontal Adaptation

In-between data layers:

@ check if services should be applicable

(but are not) MobiPocket

@ try to produce required inputs
using data adaptation Paypal

@ can be seen as planning too:

decomposition composition cast

decomp(d,D) comp(D,d) cast(d1,d2)

if D={d | d<1d}) it D={d | d<id}) ifdy C db
customerld customerld ——e—— customerld

Amazon

bodySearch —e——— bodySearch\ ——e——bodySearch

- \ N
customerld title title - S title

! productld ,' \ roductld + productld

o fitle i , irice L . Zrice u—f—p—w—\,‘ - i price
tUken’\oﬁ"%token 9 “—token “l’\’—r‘\’;loken
o————creditCard —_ creditCard @ orderTotal \i i ;:orderTotal
- creditCard @ amount

J exclusion \—creditCard

e identity operation
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Adaptive Planning

Getting the Plans

Plans are obtained backtracking in the graphplan
@ from the required data output (PRC)
o following the I-CSS

customerld /

< badySearch
\ S ¥ N D title
~ s el
bodySearch e — gt —— e ~ customerid
e <<\ I T R o g P < s
gl toon a2 SprosualliCT ol prodetidz7 a4~ productidy price
crediCard crocars ——~wen I CON

creditCard— o orderto < Namount '/
3 exciusion creditCard

H\cldevaa\ Vs
coaicarnke
N

tep 1. 1L

step

@ @eBook;MobiPocket

@ Amazon;decomp(bodySearch,{productld,price } );cast(price,orderTotal);Paypal;
comp({autorization,productld } ,token);MobiPocket

@ Amazon;decomp(bodySearch,{productld,price });cast(price,orderTotal);
cast(orderTotal,amount);MPS;comp({autorization,productld } ,token);MobiPocket.
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Adaptive Planning

Implementing the Plans

Plans are transformed into YAWL orchestrators

A
(Proc) [\ (Seq) [\
In.creditCard  In.customerld In.title In

assign assign assign receive
eBookRetrieve

reply
eBookRetrieve

creditCard customerld title

[ decomp --------- Nt cast ----, [oTTmoooo- COMp --oooo-oo-
! bodySearch. bodySearch. | )
! price product 1 price :
assign assign . _[assign : MobiPocket
I price productid || orderTotal token. token. !
' i ' auth product |
Service conversations are integrated in them
. ) . AitemS hOut.
customerld Aloginin title AitemSearchin : emrees%rl? Y customerld Alogoutin
assign invoke assign invoke assign assign invoke
login itemSearch logout
AloginlIn. AitemSearchIn. AitemSearchOut bodySearch Alogoutin.
Uld bookTitle Uld
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Adaptive Planning

Implementing the Plans

Plans are transformed into YAWL orchestrators

In.creditCard In.customerld In.title

assign assign assign receive Begln Begin
eBookRetrieve (Seq)
creditCard customerld title

(Proc)
AitemSearchOut
customerld Aloginin title i hin .result customerld Alogoutin
‘asslgn invoke assign invoke lassign assign invoke
login itemSearch > logout
Aloginin AitemSearchin AitemSearchOut bodySearch Alogoutin
.Uld .bookTitle uid
PdoDirectPaymentOut . bodySearch. bodySearch.
PdoDirectPaymentin orderTotal creditCard price product price
assign invoke Hassign lassign assign lassign ‘ assign ‘
doDirectPayment
autorization  PdoDirectPaymentOut PdoDirectPaymentin PdoDirectPaymentin orderTotal productld price
.orderTotal .CClInfo
MdownloadOut
autorization productld Mdownloadin .result
assign }_, assign }_, assign nvoke }_' assign assign reply
download eBookRemeve
token. token. Mdownloadin MdownloadOut Out.PRC
auth product .token

m)

]

L

Perspective: YAWL2BPEL for translation into BPEL
[Brogi and Popescu, ICSOC’06]
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Concluding Remarks

Concluding Remarks

@ support for deployment time automatic service orchestration
@ adaptation for vertical and horizontal mismatch

@ multiple solutions can be generated

@ GraphAdaptor tool
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Concluding Remarks

Concluding Remarks

@ support for deployment time automatic service orchestration

@ adaptation for vertical and horizontal mismatch
@ multiple solutions can be generated
@ GraphAdaptor tool

V.

expressiveness conversations over capacities following
[Pistore et al., ICWS'06], [Ben Mokhtar et al., JSS 80(12), 2007]
multi-sets for service 1/0
richer service and requirement models
to ensure safety by construction
run-time adaptation  application to run-time service replacement
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Concluding Remarks

thank you for your attention
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