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The Lodge
Canberra
Australia

2600

1 November 2007

Dear Santa,

All I want for Christmas this year is
“no interest rate rises during the election campaign”.

Yours wishfully,

John Howard



Santa
Christmas Present Wish Department
North Pole



Seminar Wish List

e How does Santa work?
e Santa Service
e Service Semantics






Santa’s Business Process

Children must be registered to make a wish.
Santa maintains a list of good children.

Elves maintain a list of toys they build with

— description and

— SKUs - Stock-ing Keeping Unit

Each child can make 1 approved wish for a toy
each year.

A wish is tracked from approval to delivery.



Make a Wish Business Process

Child (name, DOB, address, chimney size) wishes for
toy identified by a SKU (Stock-ing Keeping Unit).

Santa approves (with receipt) or rejects (with reason) the
wish.

— Approval or rejection based on Business Rules

— See example rejection letter

An approved wish is put on the list of toys to be
manufactured by elves.

Elves build the toy, wrap it, and put it in sack ready for
delivery by Santa on Christmas eve.






Physical Effect

e Toy
— Manufactured
— Wrapped
— Put in Santa’s sack

e Delivered
— Delivered to child at address via the chimney
— Between Christmas Eve and dawn Christmas day
— Ownership of toy transferred to child

o See example approval letter



Santa Inc.
Christmas Wish Department
North Pole

WISH APPROVAL LETTER
Dear John,

| have received your Christmas wish dated 13 November 1950.
Your wish for a “model Australian economy” has been approved.

The toy will be
manufactured and wrapped by the Elves, and
delivered by me in person to your home address
between midnight Christmas Eve and dawn Christmas Day
via your chimney, when you will become its proud owner.

Ho ho ho,

Santa



Previous Business Process Re-
engineering attempt

o Artefacts produced included
— Process diagram
— Class diagrams
— Sequence diagrams
— Object Constraint Language (OCL) rules
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UML






Santa Is fed up with manual
processing of wishes



Email was a disaster



Santa-Oriented Architecture
(SOA)!
Santa as a Service (SaaS)

e Santa Service integrated with the Santa
Elferprise

* A web service with the operations:
— Register child
— Get toys that match description
— Wish for toy — focus on this one
— Track progress of wish



Santa Service — makeWish
operation

Implementation Service WSDL

Service: santaService
register Operation: makeWish
Input

String: Name

String: Address

Date: DOB
getToys Integer: Chimney size
Integer: SKU (Stock-ing Keeping Unit)
Santa Elferprise Output
Integer: Wish Receipt

_ String: Fault Message
makeWish

trackWish




Problems?

he web service “works”, but only if
— It can be discovered

— The operations are used in the correct order
and number of times

— The correct data Is provided
— The conditions are satisfied
— It's used as intended



Santa Service — correct use?

Implementation Service WSDL

Service: santaService
register Operation: makeWish
Input

Name: Kevin Rudd

Address: Parliament House
Neliverv date DOB: 24 November 2007

Chimney size: 1,000
Proc SKU: “coloured-streamer”

Santa Elferprise Output
Approved or rejected???

Quantity?

makeWish
Accidentally, it is approved!

But Kevin may be disappointed to
Receive only 1 coloured-streamer,

And he’ll have to wait until Christmas.
Delivery may be a problem.

trackWish




Semantic services

 Answers the questions:
— What's the service for? (category)

— What does the service do/how does it work?
(operations)

— What information is required? (data)
— When will it work correctly? (conditions)

— What do you mean “Your snark is foozled”?
(Faults)




SAWSDL

Semantic Annotations for Web Services
Description Language (WSDL)

— WSDL describes Web Services

— SAWSDL annotates WSDL with semantics
 W3C recommendation (28 August 2007)
* Depends on WSDL 2.0 (June 2007)



SAWSDL

* 3 new extensibility attributes to WSDL 2.0

— to enable semantic annotation of WSDL
components

— modelReference extension attribute
associates a WSDL component with a
concept in a semantic model

— Lifting and lowering mappings

» Check out the spec and examples



SAWSDL

Service — category
Operation — function

Data types — type meaning
Condition — rules

Faults — fault meaning



Implementation

SAWSDL

Service

wspL O

Category
Semantics
(service

Santa Elferprise

1

register

getToys

makeWis

rackWish

Service: santaSehvice
Operation: makeWish
Input
String: Name
String: Address
Date: DOB
Integer: Chimney size
Integer: SKU
Output
Integer: Wish Receipt
String: Fault Message




Implementation

SAWSDL

Service

wspL O

Category
Semantics
(service

Santa Elferprise

1

register

getToys

makeWis

rackWish

Service: santaSeRice
Operation: makeWish®
Input
String: Name
String: Address
Date: DOB
Integer: Chimney size
Integer: SKU
Output
Integer: Wish Receipt
String: Fault Message

Operation
Semantics
(function)



SAWSDL

Category
Semantics
(service

Operation
Semantics
(function)

Implementation Service WSDL O
_ Service: santaSefvice
register Operation: makeWish®
Input
String: Name O
getToys String: Address
Date: DOB
Santa E|ferprise Integer: Chlmney size
Integer: SKU
makeWis Output
Integer: Wish Receipt
String: Fault Message
trackWish

Semantics




SAWSDL

Category
Semantics

Implementation Service WSDL O
_ Service: santaSefvice
register Operation: makeWish®
Input
String: Name O
getToys String: Address
Date: DOB o O
Santa E|ferprise Integer: Chlmney size
Integer: SKU
makeWis Output

1

rackWish

Integer: Wish Receipt
String: Fault Message

(service ,
Operation

Semantics
(function)

Semantics

Condition
Semantics




SAWSDL

Category
Semantics
(service

Implementation Service WSDL O
_ Service: santaSefvice
register Operation: makeWish®
Input
String: Name O
getToys String: Address
Date: DOB o O
Santa E|ferprise Integer: Chlmney size
Integer: SKU
makeWis Output

1

rackWish

Integer: Wish Receipt
String: Fault Message®

O (

Operation
Semantics
(function)

Data
Semantics

Condition
And Effect
Semantics

Fault
Semantics




Service Category (purpose)

Implementation Service WSDL
_ Service: santaService
register Operation: makeWish
Input
String: Name
getToys String: Address
Date: DOB
Santa E|ferprise Integer: Chlmney size
Integer: SKU
makeWis Output
Integer: Wish Receipt
String: Fault Message
trackWish

“Santa
Service”

Home
Delivery
Service

Christmas
Gift Giving
Service

Toy
Manufacturer




AGA
reference
model
service
taxonomy



Operation Function (verbs)

Implementation

Service WSDL
_ Service: santaService
register Operation: makeWishC{
Input
String: Name \/
getToys String: Address
Date: DOB
Santa E|ferprise Integer: Chlmney size
Integer: SKU
makeWis Output
Integer: Wish Receipt
String: Fault Message
trackWish

“Make Wish”

JIT toy
manufacture
request

Request for
home
delivery on
specified
date
(Christmas

day)



Data Input/Output

Implementation Service WSDL
_ Service: santaService
register Operation: makeWish
Input
String: Name
getToys String: Address
Date: DOB d
Santa Elferprise Integer: Chimney siz
Integer: SKU
makeWis Output
Integer: Wish Receipt
String: Fault Message
trackWish

“Chimney
Size”

areaOfObject

Object is
chimney

Units is
squareCM




Conditions

Wish approved if:

Child age is <=
12YO on Christmas
day AND

>= 30 days from

) ) Wishdate until
Implementation Service WSDL Christmas AND

Service: santaService m Wishdate after 1

i J AND
register Operation: makeWish e
Child is on Santa’s
InSptl;itng' Name \/ aood IStAND
getToys String: Address S
Date: DOB |
Santa Elferprise Integer: Chimney size gg‘;rl‘geaﬁ‘ >=
Integer: SKU AND

makeWis Output

Integer: Wish Receipt
String: Fault Message

Child hasn’'t made
an approved wis
yet.

trackWish




Effects

Toy
Manufactured
AND

Wrapped AND

Implementation Service WSDL Put in Santa’s

sack by
Christmas Eve

AND

_ Service: santaService
register Operation: makeWishC(

C D

Input Delivered to
T child at address
Str!ng. Name By Santa
getToys String: Address via the chimney
Date: DOB Between
Santa Elferprise Integer: Chimney size g:(;'zt;"\/\?: Eve
Integer: SKU Christmas day

makeWis Output
Integer: Wish Receipt
String: Fault Message

AND
Ownership of toy

transferred to
hild

trackWish




Implementation

Service

Faults

WSDL

Santa Elferprise

1

register

getToys

makeWis

rackWish

Service: santaService
Operation: makeWish
Input
String: Name
String: Address
Date: DOB
Integer: Chimney size
Integer: SKU
Output
Integer: Wish Receipt
String: Fault Messageo

ChimneyTooSm
allFault

ChimneyArea <
maximum Cross
sectional area of
Santa (=80
square cm)




Source of semantics: external

e Where do semantics come from?

« External semantics
— Meaning may be unclear
— Or different to required meaning

 Problems with external semantics for Santa Service

« Transportation Ontology
— doesn’t include Sleighs
* North American Industrial Classification System
— Toy manufacturers can’'t make metal bicycles
« UN/CEFACT Common Business Process Catalogue
— No “wish” process
e CYC
— Santa is a myth!



Semantic sources: internal

« Best source of semantics may be internal
— Business process and Software Engineering Artefacts

 These artefacts can be reused to expose semantics
— Business process -> service and operation semantics
— UML diagrams -> operation, data and fault semantics
— Object Constraint Language (OCL) -> conditions and faults

* Benefits include
 Reuse
 Complete and precise semantics

* Round-trip engineering (automation, consistency and ease of
maintenance)



The semantics of semantics

« SAWSDL helps

— refine but not define complete or precise semantics
— for discovery and invocation of web services

e SAWSDL Is “semantics free”.

— It does not define the meaning of the
e Semantic concepts themselves
» Association with semantic concepts
» Relationship between service components

e Need meta-models — lots of them.



Santa Semantics

e Service semantics won’t be solved over night — If
ever.

« Politicians and Philosophers have been debating

semantics for ages.

— ABC 7:30 report. KERRY O'BRIEN: ABC 7:30 report. KERRY
O'BRIEN: So, as we near an end to week four of an exhausting and
repetitive campaign, the question emerged today: was it an
apology or not? The Prime Minister says he's sorry interest rates
have gone up but he doesn't apologise. Such are the semantics of
a difficult political moment The Prime Minister says he's sorry
Interest rates have gone up but he doesn't apologise. Such are the
semantics of a difficult political moment.

— Is the sentence “l don’t believe in Santa” meaningless?



Santa semantics



Santa Claus Computer Science
references

Protocol-safe Workflow Support for Santa Claus

— http://citeseer.ist.psu.edu/cache/papers/cs/15638/http:zSzzSzpolaris.lcc
.uma.eszSz~avzSzecoop99zSzwszSzclaus.pdf/vanrein99protocolsafe.p
df

How to Solve the Santa Claus problem (a problem in concurrency)

— http://stwww.weizmann.ac.il/G-CS/BENARI/articles/santa-claus-
problem.pdf

Santa Claus is a Corba Object

— http://jd].sys-con.com/read/36390.htm

Santa Ontology

— www.cti.depaul.edu/sass/pdfs/DPU CTI 05312007.ppt
Roll your own Secret Santa Web Application

— http://www.ibm.com/developerworks/library/j-santal/

— http://www.ibm.com/developerworks/java/library/|-santa2/
— http://www.ibm.com/developerworks/java/library/|-santa3/




SAWSDL

Thanks to

— Jacek Kopecky (Semantics Technology Institute Innsbruck ) for
SAWSDL discussions

SAWSDL Specification

— http://www.w3.org/TR/sawsdl/
Usage Guide

— http://lwww.w3.org/TR/sawsdl-quide/
Working Group

— http://www.w3.0rg/2002/ws/sawsdl/

SAWSDL Tools
— http://www.w3.0rg/2002/ws/sawsdl/CR/




Semantics

e OpenCYC
— openCyc.org
 AGA reference model service taxonomy

— http://www.agimo.gov.au/publications/2007/ju
ne/AGA Reference Models

« DAML Ontology library
— http://www.daml.org/ontologies/




S/W Engineering and Semantics

Ontology driven Architectures http://dl-
web.man.ac.uk/~panz/swse/ODAO08.htm
Model Driven Semantic Web

— http://colab.cim3.net/file/work/Expedition Workshop/2005 08 16
DesigningTheDRM forDataAccessibility/SSI-EW-2005-08-

16.ppt
Model based testing of Web services using WSDL-S

— http://delivery.acm.orq/10.1145/1150000/1145721/p17-
sinha.pdf?key1=1145721&key2=7675813911&coll=GUIDE&dI=
GUIDE&CFID=4011664&CFTOKEN=35537835

Web Service Modelling Ontology: WSMO-lite
— http://wsmo.org/TR/d11/v0.2/20071024/d11v02 20071024.pdf

BPEL4ASWS
— http://www.ip-super.org/res/Deliverables/D1.3.pdf




Seasonal Semantic Acronyms

URI

- Uniform Resource Identifier
URL

- Uniform Resource Locator

- See: http://www.w3.org/Addressing/
XML

- eXtensible Markup Language
OowL

- Web Ontology Language
RDF

- Resource Description Framework
RIF

- Rule Intercharge Format
W3C

- World Wide Web Consortium
WSDL

- Web Services Description Language
SAWSDL

- Semantic Annotations for WSDL
WSDL-S

- WSDL with Semantics
WSMO

- Web Service Modelling Ontology
Model

- Set of abstractions of a system.
Meta-model
- A model of the properties of models.
*  http://www.metamodel.com/article.php?story=20030115211223271

MDA

- Model Driven Architecture
Meta-data
Semantic Web



