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The Sisyphus Syndrome

“There Is no question that if Web services
are to take off as smoothly as vendors
hope, a significant chunk of the more
than 20 million programmers in the
world will have to write to UDDI, WSDL,
XML and SOAP.”

..."Web Services” InfoWorld, vol. 23, issue 11,
March 12, 2001, page 39
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This Won't Scale

= Technologies for Web services are in flux
— Several different ways of stacking them

= XML evolved to XML Schema: What's next?

= SOAP and WSDL are new and evolving

= Will port 80 be what it was intended to be
when it is multiplexing myriad Web service
messages?

IONA

= These technologies are bound to change

= Having Web service developers program
directly to them invites rapid obsolescence
— And Is too labor intensive
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The Forest for the Trees

IONA

= The information, and the services that use
and create the information, are central

= EXposing them over the Internet is the
breakthrough concept

= XML, SOAP, WSDL, UDDI, etc., are

Important, but must be kept in perspective

— The process of producing individual Web services
must be as independent of these technologies as
possible
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1st Generation
Web Service Integration

= Projecting Java, CORBA, or COM objects
and components as Web services

— Tools generate the WSDL, SOAP, XML etc.

» and generate the 3GL code that binds them to
middle/back tiers

— Meets criteria for independence

= But Web services will be coarser grained than
many of the already-existing objects and
components
— Web services as compositions of more primitive
functionality

= Thus, Web services will have to be designhed
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2nd Generation

Web Service Integration

= Web service design, driven by
— business requirements
— need to minimize network traffic

= Design vocabulary should provide information
and service abstractions independent of XML,
WSDL, SOAP, UDDI

= Trend toward tools that can automate
production of XML, WSDL, SOAP, UDDI, and
3GL implementation code from the design
iInput
— But must support fine tuning by engineers familiar
with these technologies
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Maximizing Reuse Over
Different Technology Stacks ==

Business Service Designs

/\ /\ /\ /\ /\

WSDL SOAP WAP Visua Java

SOAP HTTP MIME
Binding | | Binding Binding

© Copyright IONA Technologies 2001 Total Business Integration™



Raising the Level of Abstraction

= Part of general trend

= Already well-established for front and back
ends
— WYSIWYG GUI modeling and data modeling
— Hand coding no longer predominates
— But tuning allowed

= Early Web applications wired Web front end
directly to back end

— Some companies avoided building intermediate
tiers

— Web services and B2B require intermediate tiers
to expose coarse grained business services

— Abstraction to allow reuse of the coarse grained
business services via various technologies
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Unified Modeling Language™ |
(UMLTI\/I)

= Standard, managed by the OMG

= Suitable for expressing information and
services

= Widely accepted

= Basis for OMG’s Model-Driven
Architecture (MDA™)
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Informal UML Models

= Informal modeling
= Used to sketch out basic concepts

= Advantage over typical box and line
diagrams because shapes and line
types have specific meanings

= Important way to use UML, but can’t
drive code generators and dynamic
execution engines

— Analogously, informal text can’t be
compiled and executed like 3GL text
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Formal UML Models

= Precise
— Precision and detail are not the same!

= Computationally complete

— Missing properties and unresolved
references not acceptable

— 3GL analogy...

e an incomplete expression such as “a +” does
not compile

« An undeclared identifier does not compile
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Business Information Model -
Imprecise and Incomplete Kasly

<<BusinessEntity>>
1..n
Account
id : String
balance : Float
% <<BusinessEntity>>
‘ ‘ Customer
_ : ) : socialSecurityNum : String
<<BusinessEntity>> | <<BusinessEntity>> name : String
SavingsAccount CheckingAccount address : String
interestRate : Float minBalance : Float

<<BusinessEntity>>
PreferredChecking




Business Information Model
Precise and Complete

<<BusinessEntity>>

Account L.n
id : String +account
context Account inv: N balance : Float
--The first character of the id -ll-customer
must be the same as the first (disjoint} : :
character of the customer ‘ <<Bug3:§)8rﬁgrtlty>>

name ' '

id->substring(1,1) =
customer.name ->
substring(1,1)

<<BusinessEntity>>
SavingsAccount

interestRate : Float

<<BusinessEntity>>
CheckingAccount

minBalance : Float

socialSecurityNum : String
name : String
address : String

]

<<BusinessEntity>>
PreferredChecking

|
\
context PreferredChecking inv: N

--Cannot go below the minBalance

balance >= minBalance




Business Information Model
Precise and Complete

Digoint means no instance can be an
instance of both subclasses. ™.

context Account inv:

--The first character of the id
must be the same as the first
character of the customer
name

id->substring(1,1) =
customer.name ->
substring(1,1)

<<BusinessEntity>>

Multiplicity could be

Account L.n 1or 0.1, must be
id : String taccount specified
balance : Float
N .
+customer
{disjointy <<BusinessEntity>>
‘ Customer

| |
<<BusinessEntity>> | <<BusinessEntity>>
SavingsAccount CheckingAccount

socialSecurityNum : String
name : String
address : String

interestRate : Float minBalance : Float

AY
\
\
\

Invariant rules expressed in UML’s
Object Constraint Language (OCL )

]

<<BusinessEntity>>
\ PreferredChecking

<@ = composition (a.k.a. strong

aggr egation)

Composition of Account by
Customer formally capturesan
important businessrule: An account

context PreferredChecking inv:
--Cannot go below the minBalance

balance >= minBalance

N\ cannot betransferred from one

customer to another.
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Business Service Model
Design by Contract™

<<BusinessService>>
FundsXFer

XFerFromChecking(in fromAcct : CheckingAccount, in toAcct : SavingsAccount, amount : Float, out fromAcctBal : Float, out toAcctBal : Float)

context FundsXFer (XFerFromChecking) N
--Pre and post conditions

pre:
{fromAcct.balance >= amount}
{fromAccount.customer = toAccount.customer}

post:

{fromAcct.balance = fromAcct.balance@pre - amount}
{toAcct.balance = toAcct.balance@pre + amount}
{fromAcctBal = fromAcct.balance}

{toAcctBal = toAcct.balance}
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Mapping the Business
Information Model to XML

Platform- XMI's UML-XML

Independent L, XML DTD (or Schema) I
Model

<<BusinessEntity>> <IELEMENT Bank.Customer.SocialSecurityNum (#PCDATA |

: __ Customer XMI.reference)*>
ﬁgﬁjg"?gfr?ggy“”m - String <IELEMENT Bank.Customer.name (#PCDATA | XML.reference)* >
Address : String <IELEMENT Bank.Customer.Address (#PCDATA | XMl.reference)* >




Mapping the Business Service -
IONA

Model to WSDL

<<BusinessService>>
FundsXFer

XFerFromChecking(in fromAcct : CheckingAccount, in toAcct : SavingsAccount, amount : Float, out fromAcctBal : Float, out toAcctBal : Float)

0..n \\\_\Q\ ! o 0.1
_ +input
1 +0perat|0n -
PortTy pe Operation 1 s e Message
+portTy pe {ordered} 1 2 ﬁ/,

+output

The message payload format is
based on a UML-XML mapping
applied to the business information
model.




Fine Tuning XML Generation
eters

Using XMI Param

context Account inv: AN

--The id must begin with "A"
and be seven characters long

id->substring(1,1) = "A" and
id->size()=7

<<BusinessEntity>>
Account

1..n

id : String
balance : Float

+account

{disjoint}

|

{href = true}

{enforceMaximumMultiplicity = true}
1@ +customer

<<BusinessEntity>>
Customer

<<BusinessEntity>>
SavingsAccount

<<BusinessEntity>>
CheckingAccount

interestRate : Float

minBalance : Float

socialSecurityNum : String
name : String
address : String

]

<<BusinessEntity>>
PrefferedChecking

|
|

context PreferredChecking inv:
--Cannot go below the minBalance

balance >= minBalance

N




UML Profiles

= In order to define a profile...
— Select a subset of UML

— Use UML'’s built in extension mechanisms to
extend the subset
o Stereotypes, e.g. <<BusinessEntity>>
 Tagged Values, e.g. {href = true}

= Two uses of profiles

— To model a particular domain, e.g. business
Information, business services, business
collaborations, realtime systems, telecomm, etc.

— To parameterize mappings to specific
technologies
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eb XML
from

<< Message=>=
Noti ce Of Execution +I0_Finlnstr
1

Finlnstr

|
HumberingAgencyCode : FinlnstrNumber SourceList
10_Mbr : String
Twpe : Type FFinlnstrList

+E xecuted Tra de Detail ShortMame [0.1] @ String

Trade Detail =
BuySellind : BuyOr Sell Indicator List

PricePraci=sion [0..1] : Imteger
Executed Gty ; Gy

TradeDateTimne : DateTime
Settlement Oate : Oate
QuaotationExchange [0..1] @ QuotationExchangeList
Faymentlnd : Payment indicatorList
ExchangeRate [0..1] : ExchRate
BrokersCormmission [0..1] : Amt
TradePrice : Deal PriceType
GrossTradeAfrnt © At

PriceType [0..1] : TypefPricelist
Ordered Gty © Gy

TimeZone [O..1] : String
ChargesFees=s [0..1] : Amt
TradeConds [0..n] : TradeCondList

ExecOrOrder Gyl )
Brokers=CommissionOrChargesFees(]
H BB

+Buwer

TradingParty
TradingCapacity [0..1] : TradingCaplndList

XML
representation

ML and Web Services’ webcast
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The Frontier.. -
Automating Business Processeshas
and Choreographies

= Here again, there is a mix of technologies

— ebXML Business Process Specification Schema
(BPSS)

— RosettaNet PIP
— WSFL, WSEL (IBM)
— XLANG (Microsoft)

= Here again, the business processes and
choreographies are central

= UML Activity and Interaction Models can
provide the necessary abstractions

— With mappings to the various technologies
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UML Activity Model

Obtain Acceptable Payment Offer from
Buyer for Provding Goods or Senices

[ significant currency exposure

Obtain Option
Price

[ option worth purchasing ] [ option too expensive or unavailable ]

[ insignificant currency exposure ]

< Purchase > [ unacceptable currency exposure | [ acceptable currency exposure ]
Option

Obtain Payment from Buyer
Decline Payment Offer Accept Payment Offer
[ option in-the-money ] for Goods and Senices for Goods and Senices

@

: -
Exercise

< Option >

[ option out-of-the-money ]

@
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UML Interaction Model

BuyerService/: SHlerSarvice:

I
Request (PurchaseOrderRequest) |

Sgnd(ReceptAcknowledge)

Sgnal (A cceptanceA cknowledgement)

Response(PurchaseOrderResponse)

Sgnd(ReceptAcknowledge)

:

From UN/CEFACT Modeling Methodology (UMM)

g



MDA: The Big Picture

= Raising the level of abstraction on a broader scale

= Efforts underway to define UML profiles for
— Realtime
— Telecom
— Component Composition and Assembly

= Meta Object Facility (MOF™)

— Subset of UML

* With semantics nailed down precisely
* For modeling metadata

— Mappings to XML (XMI), Java (JMI), and CORBA

= Like Web Services Integration, MDA can be
overhyped
— Transition will unfold gradually
— But will be profound
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MOF Model of Metadata

[condraint /constrainedElement
CheckConstraint . {ordered)

deferrability : DeferrabilityT ype *

IONA

Column Itype SQLDataType

*

* | [constrant precision : Integer e e e
scale : Integer [structural Feature 1 '

ColumnSet | 0.1  /feature [isnyllable : NullableType Z>
& length : Integer

/lowner *

collationName : String

{ordered} |characterSetName : String

/ optionScopeColumnSet : NamedColumnSet
/ referencedTableType : SQLStructuredType

NamedColumnSet

/ optionScopeColumn : Column
/ type : SQLStructuredType
[ usingTrigger : Trigger

SQLDistinctType
length : Integer
precison : Integer
scale : Integer
/sqlSimpleType : SQLSimpleT ype

QueryColumnSet
query : QueryExpression

sqlDistinctType | =

SQLSimpleType
characterMaximumLength : Integer
1 |characterOctetLength : Integer
numericPrecision : Integer
IcondrainedE lement sqlSimpleType | numericPrecisionRadix : Integer

numericScale : Integer

*

{odered}
View dateTimePrecision : Integer
Table isReadOnly : Boolean
isTemporary : Boolean checkOption : Boolean
temporaryScope : String queryExpression : QueryExpression

[ trigger : Trigger



MOF Overview

O =MOF CORBA Interfaces /—\
O =MOF Java Interfaces (JIMI) MOF Repository
=MOF XML (XM1) Import / Export

LV

UML
Models

Work in progress. MOF-WSDL
mapping

Data
Models

[

J oW YW

Process
Models

CCM CORBA
Interfaces

)
)
)
)

B2B
Choreography [T

Descriptions

O 0 OO0 OO0 OO0 OO0




To Learn More

= UML 1.4

— http://cgi.omg.org/cgi-bin/doc?ad/2001-02-13
= MOF 1.4

— http://cgi.omg.org/cgi-bin/doc?ptc/01-08-22
= XMI 2.0

— http://cgi.omg.org/cgi-bin/doc?ad/2001-06-12
= JMI Public Review Release

— http://jcp.org/aboutJava/communityprocess/review
/]sr040/index.html

= UML Profile for Schedulability, Performance,
and Time (a.k.a. UML Profile for Realtime)
— http://cgi.omg.org/cgi-bin/doc?ad/2001-06-14



Trademarks

= Design by Contract is a trademark of
Interactive Software Engineering

= Model-Driven Architecture, MDA,
Unified Modeling Language, UML, XMl,
and MOF are trademarks of the Object
Management Group (OMG)
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Questions?



